
~ 
lJ 
n 
I 
r 
0 
0 
en 
n 
lJ 
m 
-j 
m 
1J 
lJ 
0 
0 c n 
-j 
en 
0 
~ 
)> 
rn 
0 
0 
7\ 
• 
L c 
~ 
~ 

lD 
'-,) 
w 

FAIRCHILD SEMICONDUCTOR 

.JULY 1973 



INTRODUCTION 

INDEX AND DEVICE CROSS REFERENCE 

SELECTION GUIDE BY APPLICATION 

DATA SHEETS 

CURVES 

TEST CIRCUITRY 

PACKAGE OUTLINES AND ORDER INFORMATION 

FAIRCHILD T092 THERMAL CONSIDERATIONS 

DICE INFORMATION 



THE 1973 FAIRCHILD DISCRETE PRODUCTS DATA BOOK 
PROVIDES COMPREHENSIVE TECHNICAL DATA FOR 
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INTRODUCTION 

INDEX AND DEVICE CROSS REFERENCE 

The following numerical list of devices, which Fairchild sup­
plies, was compiled on the basis of technology, cost, per­
formance and availability. The content of each column is 
described below. 

1. Industry Type Number 

A listing of the devices which Fairchild can supply di­
rectly, or for which a substitution can be recommended, 
is contained in the first column. The PRO-ELECTRON 
devices are in boldface type. 

2. Recommended Fairchild Device 

a. If the Recommended Device and the Industry Device 
Type are the same, it indicates that Fairchild can supply 
the Industry Type in accordance with the official reg­
istered data or the original manufacturer's published 
data, as applicable. 

b. CF indicates Consult Factory. This notation is for de­
vices which are useful in two or more applications, or 
where a Recommended Fairchild Device lends itself to 
special applications. It would also be used where a dif­
ferent device would be recommended as more suitable 
for certain applications. 

Please contact either the factory or the nearest Fairchild 
Field Sales Office to discuss your applications. (A complete 
listing of Sales Offices is contained at the back of this 
book.) Field Applications Engineers are located in many 
of the Sales Offices to provide on the spot technical 
assistance. 

2-2 

3. Data Sheet 

This column lists a type number identifying the detailed 
data sheet (Section 4) for the Recommended Fairchild 
Device. Some older device types do not have definitive 
specifications. Therefore, the Recommended Fairchild De­
vice number may be shown but no data sheet has been in­
cluded since it is not recommended that this type be used 
for new system design work. For example, the 2N697 has 
been a popular designer's choice as a general workhorse 
device. The leakage and collector saturation voltage speci­
fications reflect the original nonepitaxial mesa manufac­
turing process that was used to make the device in 1960. 
Today almost all suppliers use a Planar* epitaxial product 
with significantly better characteristics. 

An asterisk (*) indicates there is a complete data sheet in­
cluded in Section 4. 

4. Short Form Data 

This column refers to the page of the Selection Guide 
by Application and Short Form Data Listing (Section 3) 
which contains the abbreviated data listing for the Recom­
mended Fairchild Device. 

5. Family Characteristics 

This column refers to the subsection of Section 5 which 
contains the characterization data typical of the product 
family from which the Recommended Fairchild Device is 
supplied. Manufacturers may use different device process­
es to supply a given device type. This frequently occurs 
if the type is an older one with relaxed specifications. 
Where this option is desired, no reference has been made 
to the generic family source, and Fairchild reserves the 
right to make changes to line sources. 

* Planar is a patented Fairchild process 



Industry Recommended 
Type Fairchild 

Number Device 

BA100 
BA103 
BA104 
BA108 
BA114 
BA115 
BA116 
BA127 

*BA128 
*BA129 
*BA130 

BA136 

BA100 
FDH900 
FDH444 
FDH999 
FDH999 
FDH400 
FDH900 
FDH444 
BA128 
BA129 
BA130 
BA136 

BA137 BAY72 
BA147/25 FDH900 
BA147/50 1N457 
BA147/100 FDH444 
BA147/150 FDH400 
BA151 
BA153 
BA155 

*BA164 
BA168 
BA170 
BA174 
BA175 
BA177 
BA179 
BA180 
BA181 

*BA216 
*BA217 

BA218 
BA219 
BAV10 
BAW10 
BAW11 
BAW12 
BAW13 
BAW16 
BAW17 
BAW18 
BAW24 
BAW25 
BAW26 
BAW27 
BAW33 
BAW43 
BAW45 
BAW46 
BAW47 
BAW48 
BAW49 
BAW50 

FDH999 
FDH900 
BA155 
BA164 
1 N4148 
FDH900 
FDH900 
1 N4150 
FDH900 
FDH900 
FDH999 
FDH999 
BA216 
BA217 
BA218 
BA219 
1 N4148 
1 N4150 
FDH444 
FDH400 
1N485B 
FDH400 
1 N3595 
1N485B 
FDH999 
FDH900 
FDH999 
FDH900 
FDH600 
1N3595 
FDH999 
FDH600 
1 N4148 
FDH666 
FDH444 
FDH400 

Data 
Sheet 

FDH900 
FD400 
FDH900 
FDH900 
FD400 
FDH900 
FD400 
BA128 
BA129 
BA130 

BAY72 
FDH900 
1N457 
FD400 
FD400 
FDH900 
FDH900 

Short 
Form Family 
Data Characteristics 

3-7 

3-7 
3-7 
3-7 
3-7 

3-7 

D6 
D4 
D6 
D6 
04 
D6 
D4 
D6 
D5 
D5 

D4 
D6 
D5 
D4 
D4 
D6 
D6 

BA164 3-7 D6 
D6 
D6 
D6 
D6 
D6 
D6 
D6 
D6 
D6 
D6 

1N914 
FDH900 
FDH900 
1N3600 
FDH900 
FDH900 
FDH900 
FDH900 
BA216 
BA217 

1N914 
1N3600 
FD400 
FD400 
1N482 
FD400 
1N3595 
1N482 
FDH900 
FDH900 
FDH900 
FDH900 
FD600 
1N3595 
FDH900 
FD600 
1N914 
FD600 
FD400 
FD400 

3-7 
3-7 
3-7 
3-7 

D6 
D6 
D4 
D4 
D5 
D4 
D5 
D5 
D6 
D6 
D6 
D6 
D6 
D5 
D6 
D6 
D6 
D6 
04 
D4 

2-3 

Industry Recommended 
Type Fairchild Data 

Sheet Number Device 

BAW51 
BAW52 
BAW53 
BAW54 
BAW55 
BAX12 

*BAX13 
BAX16 
BAX20 
BAX21 
BAX22 
BAX25 
BAX26 
BAX27 
BAX33 
BAX34 
BAX35 
BAX36 
BAX37 
BAX38 
BAX39 
BAX40 
BAX41 
BAX42 
BAX43 
BAX44 
BAX51 
BAX52 
BAX53 
BAX72 
BAX73 
BAX78 
BAX79 
BAX BO 
BAX81 
BAX82 
BAX83 
BAX84 
BAX85 
BAX86A 
BAX86B 
BAX87 
BAX88 
BAX89A 
BAX89B 
BAX90A 
BAX90B 
BAX90C 
BAX91A 
BAX91B 
BAX91C 
BAX92 
BAX93 
BAX94 

BAY73 
FDH400 
FDH999 
FDH666 
FDH600 
FDH400 
BAX13 
BAX16 
FDH900 
1N4448 
FDH444 
FD777 
FD700 
FD700 
FA2311E 
FA2313E 
FA2313E 
FA2321 E 
FA2323E 
FA2323E 
FA4311 E 
FA4313E 
FA4313E 
FA4321 E 

BAY73 
FD400 
FDH900 
FD600 
FD600 
FD400 
BAX13 

FDH900 
1 N914 
FD400 
FD700 
FD700 
FD700 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 

FA4323E FA2310E 
FA4323E FA2310E 
FSA2502M FSA2500M 
FSA2704M FSA2702M 
FSA2705M FSA2702M 
FSA1410M FSA1410M 
FSA1411M FSA1410M 
1N4150 1N3600 
1N4150 1N3600 
1 N4148 1 N914 
1N4153 1N4151 
1N41'54 
1N4148 
1N4151 
1 N4151 
1N4148 
1N4148 
BAX13 
FDH999 
FDH999 
1N4151 
1N4154 
1 N4151 
1N4154 
1 N4151 
1N4148 
1N4148 
1N4151 
1N4151 
1 N4151 

1 N4151 
1 N914 
1 N4151 
1N4151 
1 N914 
1 N914 
BAX12 
FDH900 
FDH900 
1 N4151 
1N4151 
1 N4151 
1 N4151 
1 N4151 
1N914 
1N914 
1 N4151 
1 N4151 
1 N4151 

Short 
Form Family 
Data Characteristics 

3-3 
3-7 

D5 
D4 
D6 
D6 
D6 
D4 
D6 

D6 
D6 
04 
07 
D7 
D7 
D6 
D6 
D6 
D4 
D4 
04 
D6 
D6 
D6 
D4 
D4 
04 
D 11 
D 11 
D 11 
D 11 
D 11 
D6 
D6 
D6 
D6 
D6 
D6 
D6 
D6 
D6 
D6 
D6 
D6 
D6 
D6 
D6 
D6 
D6 
D6 
D6 
D6 
D6 
D6 
D6 

I 



Industry Recommended 
Type Fairchild 

Number Device 

BAX95 
BAX96A 
BAX96B 
BAY17 
BAY18 
BAY19 
BAY20 
BAY31 
BAY32 
BAY33 
BAY36 
BAY38 
BAY41 
BAY42 
BAY43 
BAY44 
BAY45 
BAY60 
BAY63 
BAY64 
BAY67 
BAY68 
BAY69 

*BAY71 
*BAY72 
*BAY73 
*BAY74 

BAYSO 
*BAY82 
BAY83 
BAY86 
BAY87 
BAY93 
BAY94 
BAY95 
BAY97 
BAY98 
BAY99 
BC107 
BC107A 
BC107B 
BC108 
BC108A 
BC108B 
BC108C 
BC109 
BC109B 
BC109C 
BC110 

*BC113 
*BC114 
*BC115 

BC116 

FOH600 
1N4446 
1N4446 
1 N4150 
BAY72 
FOH400 
1N485B 
1 N4154 
1 N485B 
1 N485B 
1 N4154 
1 N4151 
1 N4150 
1 N4150 
1 N4150 
1 N4150 
FOH400 
1 N4154 
FOH600 
FOH999 
FOH900 
FOH999 
FOH900 
BAY71 
BAY72 
BAY73 
BAY74 
FOH444 
BAY82 
FOH900 
1N457 
FOH400 
FOH999 
1 N4154 
1 N4151 
1 N4154 
FOH400 
FOH900 
BC317 
BC317A 
BC317B 
BC318 
BC318A 
BC318B 
BC318C 
BC319 
BC319B 
BC319C 
2N3701 
BC113 
BC114 
BC115 
BC116A 

Data 
Sheet 

F0600 
1N914 
1N914 
1N3600 
BAY72 
F0400 
1N482 
1 N4151 
1N482 
1N482 
1 N4151 
1 N4151 
1N3600 
1N3600 
1N3600 
1N3600 
F0400 
1 N4151 
F0600 
FOH900 
FOH900 
FOH900 
FOH900 
BAY71 
BAY72 
BAY73 

Short 
Form Family 
Data Characteristics 

3-3 
3-5 
3-8 

BAY74 3-3 

06 
06 
06 
06 
04 
04 
05 
06 
05 
05 
06 
06 
06 
06 
06 
06 
04 
06 
06 
06 
06 
06 
06 
06 
04 
05 
06 
04 
07 
06 
05 
04 
06 
06 
06 
06 
04 
06 
SS18 
SS18 
SS18 
SS18 
SS18 
SS18 
SS18 
SS18 
SS18 
SS18 
SS17 
SS18 
SS18 
SS15 
SS15 

F0400 
BAY82 3-1 
FOH900 
1N457 
F0400 
FOH900 
1 N4151 
1 N4151 
1N4151 
F0400 
FOH900 
BC317 
BC317 
BC317 
BC317 
BC317 
BC317 
BC317 
BC317 
BC317 
BC317 
2N3700 
BC113 
BC113 
BC115 
BC116A 

3-29 
3-29 
3-29 

2-4 

Industry Recommended 
Type Fairchild Data 

Number Device Sheet 

*BC116A 
BC117 
BC118 

*BC119 
*BC125 
*BC126 

BC132 
BC134 
BC135 
BC136 
BC137 
BC138 

BC116A 
BC117 
BC118 
BC119 
BC125 
BC126 
2N3565 
BC134 
BC118 
BC125 
BC116A 
BC119 

*BC139 BC139 
*BC140 BC140 
*BC140-6 BC140-6 
*BC140-10 BC140-10 
*BC140-16 BC140-16 

BC140-25 BC140-25 
*BC141 BC141 
*BC141-6 BC141-6 
*BC141-10 BC141-10 
*BC141-16 BC141-16 
*BC141-25 BC141-25 
*BC142 
*BC143 

BC144 
BC145 
BC147 
BC147A 
BC1478 
BC148 
BC148A 
BC148B 
BC148C 
BC149 
BC149B 
BC149C 

*BC153 
*BC154 

BC157 
BC157A 
BC157B 
BC158 
BC158A 
BC158B 
BC159 
BC159B 

*BC160 

BC142 
BC143 
BC286 
BC117 
BC317 
BC317A 
BC317B 
BC318 
BC318A 
BC318B 
BC318C 
BC319 
BC319B 
BC319C 
BC153 
BC154 
BC320 
BC320A 
BC320B 
BC321 
BC321A 
BC321B 
BC322 
BC322B 
BC160 

*BC160-6 BC 160-6 
*BC160-10 BC160-10 
*BC160-16 BC160-16 
*BC160-25 BC160-25 
*BC161 BC161 

BC116A 

BC119 
BC125 
BC125 
2N3565 

BC125 
BC116A 
BC119 
BC119 
BC140 
BC140 
BC140 
BC140 
BC140 
BC140 
BC140 
BC140 
BC140 
BC140 
BC142 
BC143 
BC286 

BC317 
BC317 
BC317 
BC317 
BC317 
BC317 
BC317 
BC317 
BC317 
BC317 
BC153 
BC153 
BC320 
BC320 
BC320 
BC320 
BC320 
BC320 
BC320 
BC320 
BC140 
BC140 
BC140 
BC140 
BC140 
BC140 

Short 
Form Family 
Data Characteristics 

3-27 
3-33 
3-24 
3-20 
3-23 
3-27 

3-23 

3-25 
3-20 
3-20 
3-20 
3-20 
3-20 
3-20 
3-20 
3-20 
3-20 
3-20 
3-21 
3-26 

3-32 
3-32 

3-25 
3-25 
3-25 
3-25 
3-25 
3-25 

SS15 

SS15 
SS15 
SS22 
SSS 

SS15 
SS15 
SS15 
SS22 
SS17 
SS17 
SS17 
SS17 
SS17 
SS17 
SS17 
SS17 
SS17 
SS17 
SS17 
SS24 
SS17 

SS18 
SS18 
SS18 
SS18 
SS18 
SS18 
SS18 
SS18 
SS18 
SS18 
SS33 
SS33 
SS33 
SS33 
SS33 
SS33 
SS33 
SS33 
SS33 
SS33 
SS24 
SS24 
SS24 
SS24 
SS24 
SS24 



Industry Recommended 
Type Fairchild 

Number Device 

*BC161-6 BC161-6 
*BC161-10 BC161-10 
*BC161-16 BC161-16 

BC161-25 BC161-25 
BC167 
BC167A 
BC167B 
BC168 
BC168A 
BC168B 
BC168C 
BC169 
BC169B 
BC169C 
BC170 
BC170A 
BC170B 
BC170C 
BC171 
BC171A 
BC171B 
BC172 
BC172A 
BC172B 
BC172C 
BC173 
BC173B 
BC173C 
BC177 
BC177VI 
BC177A 
BC177B 
BC178 
BC178VI 
BC178A 
BC178B 
BC179 
BC179A 
BC179B 
BC182 
BC182A 
BC182B 
BC183 
BC183A 
BC183B 
BC183C 
BC184 
BC184B 
BC184C 
BC197 
BC197A 
BC197B 
BC198 

BC317 
BC317A 
BC317B 
BC318 
BC318A 
BC318B 
BC318C 
BC319 
BC319B 
BC319C 
BC318 
BC318A 
BC318B 
BC318C 
BC317 
BC317A 
BC317B 
BC318 
BC318A 
BC318B 
BC318C 
BC319 
BC319B 
BC319C 
BC177 
BC177VI 
BC177A 
BC177B 
BC178 
BC178VI 
BC178A 
BC178B 
BC179 
BC179A 
BC179B 
BC317 
BC317A 
BC317B 
BC318 
BC318A 
BC318B 
BC318C 
BC319 
BC319B 
BC319C 
BC317 
BC317A 
BC317B 
BC318 

Data 
Sheet 

BC140 
BC140 
BC140 
BC140 
BC317 
BC317 
BC317 
BC317 
BC317 
BC317 
BC317 
BC317 
BC317 
BC317 
BC317 
BC317 
BC317 
BC317 
BC317 
BC317 
BC317 
BC317 
BC317 
BC317 
BC317 
BC317 
BC317 
BC317 

BC317 
BC317 
BC317 
BC317 
BC317 
BC317 
BC317 
BC317 
BC317 
BC317 
BC317 
BC317 
BC317 
BC317 

Short 
Form Family 
Data Characteristics 

3-25 
3-25 
3-25 
3-25 

3-31 
3-31 
3-31 
3-31 
3-31 
3-31 
3-31 
3-31 
3-31 
3-31 
3-31 

SS24 
SS24 
SS24 
SS24 
SS18 
SS18 
SS18 
SS18 
SS18 
SS18 
SS18 
SS18 
SS18 
SS18 
SS18 
SS18 
SS18 
SS18 
SS18 
SS18 
SS18 
SS18 
SS18 
SS18 
SS18 
SS18 
SS18 
SS18 

SS18 
SS18 
SS18 
SS18 
SS18 
SS18 
SS18 
SS18 
SS18 
SS18 
SS18 
SS18 
SS18 
SS18 

2-5 

Industry Recommended 
Type Fairchild 

Number Device 

BC198A 
BC198B 
BC198C 
BC199 
BC199B 
BC199C 
BC200 

*BC204 
*BC204A 

BC204B 
*BC205 
*BC205A 
*BC205B 
*BC205C 
*BC206 
*BC206B 
*BC206C 
*BC207 
*BC207A 
*BC207B 
*BC208 
*BC208A 
*BC208B 
*BC208C 
*BC209 
*BC209B 
*BC209C 

BC318A 
BC318B 
BC318C 
BC319 
BC319B 
BC319C 
BC322 
BC204 
BC204A 
BC204B 
BC205 
BC205A 
BC205B 
BC205C 
BC206 
BC206B 
BC206C 
BC207 
BC207A 
BC207B 
BC208 
BC208A 
BC208B 
BC208C 
BC209 
BC209B 
BC209C 
BC320 
BC320A 
BC320B 
BC321 
BC321A 
BC321 B 
BC322 
BC322B 
2N3638A 

Data 
Sheet 

BC317 
BC317 
BC317 
BC317 
BC317 
BC317 
BC320 
BC204 
BC204 
BC204 
BC205 
BC205 
BC205 
BC205 
BC206 
BC206 
BC206 
BC207 
BC207 
BC207 
BC207 
BC207 
BC207 
BC207 
BC207 
BC207 
BC207 
BC320 
BC320 
BC320 
BC320 
BC320 
BC320 
BC320 
BC320 
2N3638 

BC212 
BC212A 
BC212B 
BC213 
BC213A 
BC213B 
BC214 
BC214B 
BC221 
BC222 BC125 BC125 

Short 
Form Family 
Data Characteristics 

3-32 
3-32 
3-32 
3-32 
3-32 
3-32 

3-32 
3-32 

3-30 
3-30 
3-30 
3-29 
3-29 
3-29 
3-29 
3-29 
3-29 
3-29 

*BC225 
BC231 
BC232 
BC237 
BC237A 
BC237B 
BC238 
BC238A 
BC238B 
BC238C 
BC239 
BC239B 
BC239C 
BC251 
BC251A 
BC251B 

BC225 BC 153 3-32 

SS18 
SS18 
SS18 
SS18 
SS18 
SS18 
SS33 
SS23 
SS23 
SS23 
SS23 
SS23 
SS23 
SS23 
SS33 
SS33 
SS33 
SS18 
SS18 
SS18 
SS18 
SS18 
SS18 
SS18 
SS18 
SS18 
SS18 
SS33 
SS33 
SS33 
SS33 
SS33 
SS33 
SS33 
SS33 
SS22 
SS15 
SS33 
SS22 
SS15 
SS18 
SS18 
SS18 
SS18 
SS18 
SS18 
SS18 
SS18 
SS18 
SS18 
SS33 
SS33 
SS33 

MPS6534M MPS6533M 
MPS6531 
BC317 
BC317A 
BC317B 
BC318 
BC318A 
BC318B 
BC318C 
BC319 
BC319B 
BC319C 
BC320 
BC320A 
BC320B 

MPS6530 
BC317 
BC317 
BC317 
BC317 
BC317 
BC317 
BC317 
BC317 
BC317 
BC317 
BC320 
BC320 
BC320 

I 



Industry Recommended 
Type Fairchild 

Number Device 

BC251C 
BC252 
BC252A 
BC252B 
BC252C 
BC253 
BC253B 
BC253C 
BC264 
BC267 
BC268 
BC269 
BC270 
BC280 
BC282 
BC283 
BC284 
BC285 

*BC286 
*BC287 

BC288 
BC307 
BC307A 
BC307B 
BC308 
BC308A 
BC308B 
BC308C 
BC309 
BC309B 
BC310 
BC311 
BC315 

*BC317 
*BC317A 
*BC317B 
*BC318 
*BC318A 
*BC318B 
*BC318C 
*BC319 
*BC319B 
*BC319C 
*BC320 
*BC320A 
*BC320B 
*BC321 
*BC321A 
*BC321B 
*BC321C 
*BC322 
*BC322B 
*BC322C 

BC526C 
BC321 
BC321A 
BC321B 
BC321C 
BC322 
BC322B 
BC322C 
2N54S5 
BC317 
BC31S 
BC319 
BC2S3 
2N930 
BC2S2 
BC283 
2N915 
2N3114 
BC286 
BC287 
BFX34 
BC320 
BC320A 
BC320B 
BC321 
BC321A 
BC321B 
BC321C 
BC322 
BC322B 
BC2S6 
BC2S7 
2N5087 
BC317 
BC317A 
BC317B 
BC31S 
BC318A 
BC318B 
BC31SC 
BC319 
BC319B 
BC319C 
BC320 
BC320A 
BC320B 
BC321 
BC321A 
BC321B 
BC321C 
BC322 
BC322B 
BC322C 

Data 
Sheet 

BC526 
BC320 
BC320 
BC320 
BC320 
BC320 
BC320 
BC320 
2N54S5 
BC317 
BC317 
BC317 

2N930 

BC286 
BC286 
BFX34 
BC320 
BC320 
BC320 
BC320 
BC320 
BC320 
BC320 
BC320 
BC320 
BC2S6 
BC2S6 
2N50S6 
BC317 
BC317 
BC317 
BC317 
BC317 
BC317 
BC317 
BC317 
BC317 
BC317 
BC320 
BC320 
BC320 
BC320 
BC320 
BC320 
BC320 
BC320 
BC320 
BC320 

Short 
Form Family 
Data Characteristics 

3-20 
3-25 

3-21 
3-26 

3-30 
3-30 
3-30 
3-29 
3-29 
3-29 
3-29 
3-29 
3-29 
3-29 
3-32 
3-32 
3-32 
3-32 
3-32 
3-32 
3-32 
3-32 
3-32 

SS33 
SS33 
SS33 
SS33 
SS33 
SS33 
SS33 
SS33 

SS18 
SS1S 
SS1S 

SSS 

SS14 
SS16 
SS17 
SS24 
PWR1 
SS33 
SS33 
SS33 
SS33 
SS33 
SS33 
SS33 
SS33 
SS33 
SS17 
SS24 
SS33 
SS18 
SS1S 
SS18 
SS1S 
SS1S 
SS18 
SS1S 
SS18 
SS18 
SS18 
SS33 
SS33 
SS33 
SS33 
SS33 
SS33 
SS33 
SS33 
SS33 
SS33 

2-6 

Industry Recommended 
Type Fairchild 

Number Device 

*BC323 
BC327 
BC328 
BC337 
BC338 
BC407 
BC407A 
BC408 
BC408A 
BC408B 
BC408C 
BC409 
BC409B 
BC409C 
BC477 
BC478 
BC479 
BC512 
BC512A 
BC512B 
BC513 
BC513A 
BC513B 
BC513C 
BC514 
BC514B 
BC514C 

*BC520 
*BC521 
*BC522 
*BC523 
*BC526 
*BC526A 

BC323 
BC527 
BC528 
BC537 
BC53S 
BC207 
BC207A 
BC20S 
BC20SA 
BC208B 
BC20SC 
BC209 
BC209B 
BC209C 
BC177 
BC17S 
BC179 
BC320 
BC320A 
BC320B 
BC321 
BC321A 
BC321B 
BC321C 
BC322 
BC322B 
BC322C 
BC520 
BC521 
BC522 
BC523 
BC526 
BC526A 

*BC526B BC526B 
*BC526C BC526C 
*BC527 BC527 
*BC527-6 BC527-6 
*BC527-10 BC527-10 
*BC527-16 BC527-16 
*BC527-25 BC527-25 
*BC528 BC52S 
*BC528-6 BC528-6 
*BC528-10 BC528-10 
* BC528-16 BC52S-16 
*BC528-25 BC52S-25 
*BC530 BC530 
*BC531 BC531 
*BC532 BC532 
* BC533 BC533 
*BC534 BC534 
*BC535 BC535 
*BC537 BC537 
*BC537-6 BC537-6 

Data 
Sheet 

BC323 
BC527 
BC527 
BC527 
BC527 
BC207 
BC207 
BC207 
BC207 
BC207 
BC207 
BC207 
BC207 
BC207 

BC320 
BC320 
BC320 
BC320 
BC320 
BC320 
BC320 
BC320 
BC320 
BC320 
BC520 
BC520 
BC522 
BC523 
BC526 
BC526 
BC526 
BC526 
BC527 
BC527 
BC527 
BC527 
BC527 
BC527 
BC527 
BC527 
BC527 
BC527 
BC530 
BC530 
BC532 
BC532 
BC534 
BC534 
BC527 
BC527 

Short 
Form Family 
Data Characteristics 

3-36 

3-30 
3-30 

3-30 
3-32 
3-32 
3-32 
3-32 
3-2S 
3-28 
3-2S 
3-28 
3-2S 
3-2S 
3-2S 
3-2S 
3-2S 
3-2S 
3-34 
3-34 
3-33 
3-33 
3-2S 
3-24 
3-24 
3-24 

PWR1 
SS24 
SS24 
SS17 
SS17 
SS18 
SS1S 
SS1S 
SS18 
SS1S 
SS1S 
SS18 
SS1S 
SS1S 

SS33 
SS33 
SS33 
SS33 
SS33 
SS33 
SS33 
SS33 
SS33 
SS33 
SSS 
SSS 

SSS 
SS33 
SS33 
SS33 
SS33 
SS24 
SS24 
SS24 
SS24 
SS24 
SS24 
SS24 
SS24 
SS24 
SS24 
SS25 
SS25 

SS24 
SS17 
SS17 
SS17 



Industry Recommended 
Type Fairchild 

Number Device 

*8C537-10 BC537-10 
*8C537-16 BC537-16 
*8C537-25 BC537-25 
*8C538 BC538 
*8C538-6 BC538-6 
* 8C538-10 BC538-10 
*8C538-16 BC528-16 
*8C538-25 BC538-25 

8C582 BC317 
8C582A 
8C5828 
8C583 
8C583A 
8C5838 
8C583C 
8C584 
8C5848 
8C584C 
8CY42 
8CY43 
8CY58 
8CY59 

BC317A 
BC317B 
BC318 
BC318A 
BC318B 
BC318C 
BC319 
BC319B 
BC319C 
2N2221 
2N2222 
2N3947 
2N3947 

8CY65E 2N3947 
8CY70 BCY70 
8CY71 BCY71 
8CY72 BCY72 
8CY78 2N3962 
8CY781X 2N3964 
8CY78Vll 2N3962 
8CY78Vlll 2N3964 
8CY78X 2N3964 
8CY79 2N3962 
8CY791X 2N3964 
8CY79Vll 2N3962 
8CY79Vlll 2N3964 

*8D115 
8D124 
8D130 
8D135 
8D136 
8D137 
8D138 
8D139 
8D140 
8D142 
8D162 
8D163 
8D181 
8D182 
8D183 

*8D220 
*8D221 

BD115 
2N3054 
2N3055 
CF 
CF 
CF 
CF 
CF 
CF 
2N3055 
2N4910 
2N4910 
2N4913 
2N3055 
2N3716 
BD220 
BD221 

Data 
Sheet 

BC527 
BC527 
BC527 
BC527 
BC527 
BC527 
BC527 
BC527 
BC317 
BC317 
BC317 
BC317 
BC317 
BC317 
BC317 
BC317 
BC317 
BC317 
2N2218 
2N2218 
2N3946 
2N3946 
2N3946 

2N3962 
2N3962 
2N3962 
2N3962 
2N3962 
2N3962 
2N3962 
2N3962 
2N3962 
BD115 
2N3054 
2N3055 

2N3055 
2N4231 
2N4231 
2N4913 
2N3055 
2N3713 
BD220 
BD220 

Short 
Form Family 
Data Characteristics 

3-24 
3-24 
3-24 
3-24 
3-24 
3-24 
3-24 
3-24 

3-25 
3-25 
3-25 

3-33 

3-37 
3-37 

SS17 
SS17 
SS17 
SS17 
SS17 
SS17 
SS17 
SS17 
SS18 
SS18 
SS18 
SS18 
SS18 
SS18 
SS18 
SS18 
SS18 
SS18 
SS15 
SS15 
SS14 
SS14 
SS14 

SS33 
SS33 
SS33 
SS33 
SS33 
SS33 
SS33 
SS33 
SS33 

PWR5 

PWR6 

PWR6 

PWR5 

PWR5 

PWR6 

PWR6 

PWR6 
PWR5 

PWR5 

2-7 

Industry Recommended 
Type Fairchild 

Number Device 

*BD222 
*80223 
*BD224 
*8D225 

8D239 
8D239A 
BD2398 
8D240 
8D240A 
8D2408 
8D241 
8D241A 
8D2418 
8D242 
8D242A 
8D2428 
8DX10 
8DX13 
8DX22 
8DX24 
8DX40 
8DX41 
8DY10 
8DY11 
8DY12 
8DY13 
8DY17 
8DY18 
8DY23 
8DY24 
8DY25 
8DY38 
8DY39 
8DY55 
8DY56 
8DY71 
8DY73 
8DY76 
8DY78 
8F115 
8F152 
8F153 
8F154 
8F155 
8F156 
8F157 
8F158 
8F159 
8F160 
8F161 
8F162 

8F163 
8F165 

BD222 
BD223 
BD224 
BD225 
2N6121 
2N6122 
2N6123 
2N6124 
2N6125 
2N6126 
2N6121 
2N6122 
2N6123 
2N6124 
2N6125 
2N6126 
2N3055 
2N5301 
SE9051 
2N5878 
2N5302 
2N5301 
zN4907 
2N4909 
2N4910 
2N3054 
2N5301 
2N5302 
2N4914 
2N4915 
2N3055 
2N4914 
2N3055 
2N3055 
2N3055 
2N3054 
2N3715 
2N5302 
2N3054 
2N918 
BF152 
2N3563 
2N3564 
SE5023 
SE7002 
BF257 
2N3563 
BF159 
BF160 
SE5023 
BF162 

BF163 
2N3564 

Data 
Sheet 

BD220 
BD223 
BD223 
BD223 
2N6121 
2N6121 
2N6121 
2N6124 
2N6124 
2N6124 
2N6121 
2N6121 
2N6121 
2N6124 
2N6124 
2N6124 
2N3055 
2N5301 
2N6233 
2N5877 
2N5301 

2N4901 
2N4901 
2N4231 
2N3054 
2N5301 
2N5302 
2N4913 
2N4913 
2N3055 
2N4913 
2N3055 
2N3055 
2N3055 
2N3054 
2N3713 
2N5301 
2N3054 
2N918 

2N918 
2N3564 
SE5020 

BF257 
2N918 

SE5020 

2N3564 

Short 
Form Family 
Data Characteristics 

3-37 
3-37 
3-37 
3-37 

3-35 

3-35 
3-35 

3-35 

3-35 

PWR5 
PWR14 

PWR14 

PWR14 

PWR5 

PWR5 

PWR5 

PWR14 

PWR14 

PWR14 

PWR5 

PWR5 

PWR5 

PWR14 

PWR14 

PWR14 

PWR6 
PWR7 

PWR9 

PWR6 

PWR7 

PWR7 

PWR15 

PWR15 

PWR5 

PWR5 

PWR7 

PWR7 

PWR6 

PWR6 

PWR6 

PWR6 

PWR6 

PWR6 
PWR6 

PWR5 

PWR6 

PWR7 

PWR5 

SS27 

SS27 
SS2 
SS3 
SS16 

SS27 

SS3 

SS2 

I 



Industry 
Type 

Number 

BF166 
*BF167 
BF173 
BF174 
BF176 
BF177 
BF178 
BF179 
BF180 
BF181 
BF182 
BF183 
BF184 
BF185 
BF194 
BF195 
BF196 
BF197 
BF198 
BF199 
BF200 

*BF222 
BF244 
BF245 
BF251 
BF254 
BF255 
BF256 

*BF257 
*BF258 
*BF259 

BF270 
BF271 
BF273 
BF274 
BF311 
BF314 
BF334 
BF335 

*BF336 
*BF337 
*BF338 

BF350 
BF351 
BF352 
BF353 
BF354 
BF456 
BF457 
BF458 
BF459 
BFR10 
BFR11 

Recommended 
Fairchild Data 
Device Sheet 

SE5023 SE5020 
BF167 
SE5035 
BF257 
PE5025 
SE7002 
BF257 
BF258 
SE5020 
SE5020 
SE5020 
SE5020 
2N3688 
2N3688 
PN3688 
PN3688 
BF167 
PE5030B 
BF167 
PE5030B 
BF222 
BF222 
2N5484 
2N5484 
BF167 
PN3688 
PN3688 
2N5484 
BF257 
BF258 
BF259 
BF167 
PE5030B 
PE5029 
PE5029 
PE5025 
PE5010 
PN3688 
PN3688 
BF336 
BF337 
BF338 
FT0601 
FT0601 
FT0601 
FT0601 
FT0601 
BF257 
BF257 
BF258 
BF259 
2N2218A 
2N2221A 

BF167 
SE5035 
BF257 
PE5025 

BF257 
BF257 
SE5020 
SE5020 
SE5020 
SE5020 
2N3688 
2N3688 
2N3688 
2N3688 
BF167 
PE5029 
BF167 
PE5029 
BF222 
BF222 
2N5484 
2N5484 
BF167 
2N3688 
2N3688 
2N5484 
BF257 
BF257 
BF257 
BF167 
PE5029 
PE5029 
PE5029 
PE5025 
PE5010 
2N3688 
2N3688 
BF336 
BF336 
BF336 
FT0601 
FT0601 
FT0601 
FT0601 
FT0601 
BF257 
BF257 
BF257 
BF257 
2N2218A 
2N2218A 

Short 
Form Family 
Data Characteristics 

3-34 

3-34 

3-33 
3-33 
3-33 

3-33 
3-33 
3-33 

SS3 

SS12 

SS6 
SS16 

SS3 
SS3 
SS3 
SS3 
SS1 

SS1 
SS1 
SS1 

SS12 

SS12 

SS3 

SS1 
SS1 

SS12 
SS12 
SS12 
SS6 
SS19 
SS1 
SS1 

SS26 
SS26 
SS26 
SS26 
SS26 

SS15 
SS15 

2-8 

Industry 
Type 

Number 

BFR16 
BFR17 
BFR18 
BFR19 
BFR20 
BFR21 
BFR22 
BFR23 
BFR24 
BFW19 
BFW20 
BFW22 
BFW23 
BFW29 
BFW31 
BFW32 
BFW33 
BFW36 
BFW37 
BFW39 
BFW39A 
BFW40 
BFW41 
BFW45 
BFW51 
BFW51A 
BFW52 
BFW52A 
BFW57 
BFW58 
BFW59 
BFW60 
BFW66 
BFW67 
BFW68 
BFX11 
BFX12 
BFX13 
BFX17 
BFX18 
BFX19 
BFX20 
BFX21 
BFX29 
BFX30 
BFX31 
BFX33 

*BFX34 
BFX35 
BFX36 

*BFX37 
*BFX38 
*BFX39 

Recommended 
Fairchild Data 
Device Sheet 

2N2484 2N24S4 
2N3117 
2NS71 
2N3110 
2N3109 
2N310S 
2N1893 
2N4031 
2N4032 
2N3137 
2N3962 
2N3964 
2N3965 
2N2219A 
2N2907 
2N2222 
2N1893 
2N3114 
2N3114 
2N2915 
2N2919A 
2N2916 
2N918 
SE7001 
2N2974 
2N297S 
2N297S 
2N2979 
PE6020 
PE6020 
PE6020 
PE6020 
2N2219A 
2N505S 
2N2222A 
2N3726 
2N2S94 
2N2S94 
2N3725 
SE5023 
SE5022 
SE5021 
SE5020 
2N2905A 
2N2905A 
SE5023 
2N3137 
BFX34 
2N3504 
2N4024 
BFX37 
BFX3S 
BFX39 

2N24S4 

2N3107 
2N3109 
2N3107 
2N1S93 
2N4030 
2N4030 
2N3137 
2N3962 
2N3962 
2N3962 
2N221SA 
2N2904 
2N221S 
2N1S93 

2N2915 
2N2915 
2N2916 
2N91S 

2N2915 
2N2915 
2N2915 
2N2915 
PE6020 
PE6020 
PE6020 
PE6020 
2N2218A 
2N505S 
2N221SA 
2N3726 
2N2S94 
2N2S94 
2N3724 
SE5020 
SE5020 
SE5020 
SE5020 
2N2904 
2N2904 
SE5020 
2N3137 
BFX34 

2N4020 
BFX37 
BFX3S 
BFX3S 

Short 
Form Family 
Data Characteristics 

3-36 

3-31 
3-25 
3-25 

SSS 
SSS 
SS17 
SS17 
SS17 
SS17 
SS17 
SS24 
SS24 
SS2 
SS33 
SS33 
SS33 
SS15 
SS22 
SS15 
SS17 
SS16 
SS16 
SSS 
SSS 
SSS 
SS27 
SS16 
SSS 
SSS 
SSS 
SSS 
SS17 
SS17 
SS17 
SS17 
SS15 
SS 11 
SS15 
SS22 
SS30 
SS30 
SS13 
SS3 
SS3 
SS3 
SS3 
SS22 
SS22 
SS3 
SS2 
PWR1 
SS22 
SS33 
SS33 
SS24 
SS24 



Industry Recommended 
Type Fairchild 

Number Device 

*BFX40 
*BFX41 
BFX43 
BFX44 
BFX45 
BFX48 
BFX50 
BFX51 
BFX52 
BFX62 
BFX63 
BFX66 
BFX67 
BFX68 
BFX68A 
BFX69 
BFX69A 
BFX73 
BFX75 
BFX84 
BFX85 
BFX86 
BFX87 
BFX88 
BFX93 
BFX93A 
BFX94 
BFX95 
BFX96 
BFX97 
BFX98 

*BFY50 
*BFY51 
*BFY52 
*BFY56 
BFY57 
BFY63 

*BFY64 
BFY72 
BFY74 
BFY75 
BFY77 
BSS10 
BSS11 
BSS12 
BSS30 
BSS31 
BSS32 
BSV64 
BSV77 
BSV89 
BSV90 
BSV91 

BFX40 
BFX41 
2N2369 
2N2368 
2N2222 
BFX48 
2N2222A 
2N2221A 
2N2222A 
2N918 
2N3962 
2N998 
2N997 
2N 1711 
2N1711 
2N1613 
2N3110 
2N918 
2N 1132 
2N3108 
2N3107 
2N3109 
2N2904A 
2N2904 
2N930 
2N2484 
2N2221 
2N2222 
2N2218 
2N2219 
2N3923 
BFY50 
BFY51 
BFY52 
BFY56 
BFY57 
2N3137 
BFY64 
2N2218A 
2N915 
2N915 
2N930 
2N3013 
2N2369A 
2N3011 
2N1893 
2N3019 
2N1893 
BFX34 
2N3725 
2N2368 
2N2369 
2N2369A 

Data 
Sheet 

BFX38 
BFX38 
2N2369 

2N2218 

2N2218A 
2N2218A 
2N2218A 
2N918 
2N3962 
2N998 
2N997 
2N718A 
2N718A 
2N718A 
2N3107 
2N918 

2N3107 
2N3107 
2N3107 
2N2904 
2N2904 
2N930 
2N2484 
2N2218 
2N2218 
2N2218 
2N2218 
2N3923 
BFY50 
BFY50 
BFY50 
BFY56 

2N3137 

Short 
Form Family 
Data Characteristics 

3-26 
3-26 

3-25 

3-20 
3-20 
3-20 

3-33 

SS24 
SS24 
SS28 
SS28 
SS15 

SS15 
SS15 
SS15 
SS27 
SS33 

SS15 
SS15 
SS15 
SS17 
SS27 
SS22 
SS17 
SS17 
SS17 
SS22 
SS22 
SSB 
SSB 
SS15 
SS15 
SS15 
SS15 
SS16 
SS17 
SS17 
SS17 
SS17 

BFY64 3-25 
SS2 
SS22 
SS15 
SS14 
SS14 
SSB 
SS5 
SS28 
SS28 
SS17 
SS17 
SS17 
PWR1 
SS13 
SS28 
SS28 
SS28 

2N2218A 3-20 

2N930 
2N3009 
2N2369 

2N1893 
2N3019 
2N1893 
BFX34 
2N3724 

2N2369 
2N2369 

2-9 

Industry Recommended 
Type Fairchild 

Number Device 

BSV92 
BSW11 
BSW12 
BSW19 
BSW21 
BSW22 
BSW23 
BSW24 
BSW25 
BSW26 
BSW27 
BSW28 
BSW29 
BSW32 
BSW41 
BSW42 
BSW43 
BSW44 
BSW45 
BSW65 
BSW66 
BSW70 
BSW72 
BSW73 
BSW74 
BSW75 
BSW82 
BSW83 
BSW84 
BSW85 
BSW88 
BSW89 
BSX20 
BSX26 
BSX27 
BSX28 
BSX29 

*BSX32 
BSX33 
BSX36 
BSX39 
BSX44 
BSX48 
BSX49 
BSX59 
BSX60 
BSX61 
BSX62 
BSX63 
BSX66 

BSX67 

BSX76 
BSX77 

2N3011 
2N3646 
2N3646 
2N3014 
2N2906 
2N2907 
2N2904 
2N2906 
2N2894A 
2N4047 
2N4047 
2N4047 
2N4046 
2N5830 
2N2221 
BC317 
BS318 
BC321 
BC322 
2N3019 
2N3019 
2N2222 
2N2906 
2N2907 
2N2906 
2N2907 
2N2221 
2N2222 
2N2221 
2N2222 
2N3694 
2N3694 
BSX20 
BSX26 
BSX27 
BSX28 
BSX29 
BSX32 
2N3701 
2N2906 
BSX39 
2N709 
2N4013 
2N4013 
2N3725 
2N3724 
2N3725 
BFX34 
BFX34 
2N2368 

2N744 

2N2369 
2N2369 

Data 
Sheet 

2N3011 
2N3646 
2N3646 
2N3009 
2N2904 
2N2904 
2N2904 
2N2904 
2N2894 
2N3724 
2N3724 
2N3724 
2N3724 
2N5830 
2N2218 
BC317 
BC317 
BC320 
BC320 
2N3019 
2N3019 
2N2218 
2N2904 
2N2904 
2N2904 
2N2904 
2N2218 
2N2218 
2N2218 
2N2218 
2N3693 
2N3693 

BSX32 
2N3701 
2N2904 

2N709 
2N3724 
2N3724 
2N3724 
2N3724 
2N3724 
BFX34 
BFX34 

2N2369 
2N2369 

Short 
Form Family 
Data Characteristics 

3-17 
3-17 

3-17 
3-19 
3-17 

3-17 

SS28 
SS5 
SS5 
SS5 
SS22 
SS22 
SS22 
SS22 
SS32 
SS13 
SS13 
SS13 
SS13 
SS16 
SS15 
SS18 
SS18 
SS33 
SS33 
SS17 
SS17 
SS15 
SS22 
SS22 
SS22 
SS22 
SS15 
SS15 
SS15 
SS15 

SS13 
SS17 
SS22 

SS29 
SS13 
SS13 
SS13 
SS13 
SS13 
PWR1 
PWR1 
SS28 

SS28 

SS28 
SS28 

I 



Industry Recommended 
Type Fairchild Data 

Number Device Sheet 

BSX78 
BSX87 
BSX87A 
BSX88 
BSX88A 
BSX90 
BSX91 
BSX92 
BSX93 
BSY17 
BSY18 
BSY19 
BSY38 
BSY39 
BSY40 
BSY41 
BSY51 
BSY52 
BSY53 
BSY54 
BSY55 
BSY56 
BSY78 
BSY79 
BSY95 
BSY95A 
BUY24 
BUY46 
BUY68 
BZX43 
BZX44 
BZX45 

2N2369 
2N914 
2N708 
2N708 
2N914 
2N236B 
2N744 
2N236B 
2N2369 
2N236B 
2N744 
2N70B 
2N236B 
2N744 
2N2B94 
2N2B94 
2N697 
2N 1711 
2N1613 
2N 1711 
2N1B93 
2N3019 
2N2222 
2N3114 
2N2369 
2N2369 
2N5069 
2N3054 
BFX34 
FCT1021 
FCT1022 
FCT1025 

BZX46C3V3 1 N746A 
BZX46C3V6 1N747A 
BZX46D3V9 1 N74BA 
BZX46C4V3 1 N749A 
BZX46C4V7 1 N750A 
BZX46C5V1 1N751A 
BZX46C5V6 1 N752A 
BZX46C6V2 1 N753A 
BZX46C6V8 1 N754A 
BZX46C7V5 1N755A 
BZX46C8V2 1 N756A 
BZX46C9V1 1N757A 
BZX46C10 1N75BA 
BZX46C11 1N962B 
BZX46C12 1N9638 
BZX46C13 1N9648 
BZX46C15 1N9658 
BZX46C16 1N9668 
BZX46C18 1N9678 
BZX46C20 1 N96BB 
BZX46C22 1 N9698 

2N2369 

2N2369 

2N2B94 
2N2B94 

2N71BA 
2N71BA 
2N71BA 
2N1893 
2N3019 
2N2218 

2N2369 
2N2369 
2N5067 
2N3054 
BFX34 
FCT1021 
FCT1021 
FCT1021 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 

Short 
Form Family 
Data Characteristics 

SS2B 
SS5 
SS5 
SS5 
SS5 
SS2B 
SS5 

SS28 
SS28 
SS28 
SS28 
SS5 

SS2B 
SS2B 
SS30 
SS30 

SS17 
SS17 
SS15 

SS28 
SS28 
PWR6 
PWR5 
PWR1 
D3 
D3 

D8 
D8 
D8 
D8 
D8 
D8 
D8 
D8 
D8 
D8 
D8 
D8 
D8 
D8 
D8 
D8 
D8 
D8 
D8 
D8 
D8 

2-10 

Industry Recom~nded 

Type Fairchild Data 
Number Device Sheet 

BZX46C24 1N9708 
BZX46C27 1N9718 
BZX46C30 1N9728 
BZX46C33 1N9738 
BZX63C6V8 1 N9578 
BZX63C7V5 1 N9588 
BZX63C8V2 1 N9598 
BZX63C9V1 1 N9608 
BZX63C10 1N9618 
BZX64C11 1 N9628 
BZX64C12 1N9638 
BZX64C13 1N9648 
BZX64C15 1N9658 
BZX64C16 1N966B 
BZX64C18 1N9678 
BZX64C20 1 N9688 
BZX64C22 1 N9698 
BZX64C24 1 N9708 
BZX64C27 1 N971 B 
BZX65C30 1N9728 
BZX65C33 1 N9738 
BZX71C5V1 1N751A 
BZX71C5V6 1 N752A 
BZX71C6V2 1 N753A 
BZX71C6V8 1 N9578 
BZX71C7V5 1 N9588 
BZX71C8V2 1 N9598 
BZX71C9V1 1 N960B 
BZX71C10 1N961B 
BZX71C11 1 N9628 
BZX71C12 1N9638 
BZX71C13 1 N9648 
BZX71C15 1 N965B 
BZX71C16 1 N9668 
BZX71C18 1N967B 
BZX71C20 1 N9688 
BZX71C22 1N9698 
BZX71C24 1N9708 
BZX79C4V7 1 N750A 
BZX79C5V1 1N751A 
BZX79C5V6 1 N752A 
BZX79C6V2 1 N753A 
BZX79C6V8 1 N957B 
BZX79C7V5 1 N9588 
BZX79C8V2 1 N9598 
BZX79C9V1 1 N960B 
BZX79C10 1 N961 B 
BZX79C11 1 N962B 
BZX79C12 1N9638 
BZX79C13 1N9648 
BZX79C15 1N9658 
BZX79C16 1N9668 

BZX79C18 1N9678 

1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N746 
1N746 
1N746 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N746 
1N746 
1N746 
1N746 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 

1N957 

Short 
Form Family 
Data Characteristics 

DB 
D8 
DB 
DB 
D8 
D8 
DB 
D8 
D8 
D8 
DB 
D8 
DB 
D8 
DB 
D8 
DB 
DB 
DB 
D8 
D8 
D8 
D8 
D8 
D8 
DB 
D8 
DB 
D8 
D8 
DB 
DB 
DB 
D8 
D8 
DB 
D8 
DB 
DB 
DB 
D8 
DB 
DB 
DB 
DB 
D8 
DB 
DB 
DB 
D8 
DB 
D8 

D8 



Industry Recommended 
Type Fairchild 

Number Device 

BZX79C20 1N968B 
BZX79C22 1N969B 
BZX79C24 1N970B 
BZX79C27 1N971B 
BZX79C30 1N972B 
BZX79C33 1N973B 
BZY85C4V3 1 N749A 
BZY85C4V7 1 N750A 
BZY85C5V1 1N751A 
BZY85C5V6 1 N752A 
BZY85C6V2 1 N753A 
BZY85C6V8 1 N754A 
BZY85C7V5 1 N755A 
BZY85C8V2 1 N756A 
BZY85C9V1 1N757A 
BZY85C10 1N758A 
BZY85C11 1N962B 
BZY85C12 1N963B 
BZY85C13 1N964B 
BZY85C15 1N965B 
BZY85C16 1N966B 
BZY85C18 1N967B 
BZY85C20 1 N968B 
BZY85C22 1N969B 
BZY85C24 1N970B 
BZY85C27 1N971B 
BZY85C30 1 N972B 
BZY85C33 1N973B 
BZY85D4V7 1 N750 
BZY85D5V6 1 N752 
BZY85D6V8 1 N754 
BZY85D8V2 1 N756 
BZY85D10 1 N758 
BZY85D12 1 N759 
BZY85D15 1 N965A 
BZY85D18 1 N967 A 
BZY85D22 1 N969A 
BZY88C3V3 1 N746A 
BZY88C3V6 1N747A 
BZY88C3V9 1 N748A 
BZY88C4V3 1 N749A 
BZY88C4V7 1 N750A 
BZY88C5V1 1 N751A 
BZY88C5V6 1 N752A 
BZY88C6V2 1 N753A 
BZY88C6V8 1 N754A 
BZY88C7V5 1 N755A 
BZY88C8V2 1 N756A 
BZY88C9V1 1 N757 A 
BZY88C10 1N961B 
BZY88C11 1 N962B 
BZY88C12 1N963B 
BZY88C13 1 N964B 

Data 
Sheet 

1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N957 
1N957 
1N957 
1N746 
1N746 
1N746 
1N746 
1N746 
1 N746 
1 N746 
1 N746 
1N746 
1N746 
1N746 
1N746 
1N957 
1N957 
1 N957 
1N957 

ghort 
Form Family 
Data Characteristics 

08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 

2-11 

Industry Recommended 
Type Fairchild 

Number Device 

BZY88C15 1N965B 
BZY88C16 1N966B 
BZY88C18 1 N967B 
BZY88C20 1N968B 
BZY88C22 1 N969B 
BZY88C24 1N970B 
BZY88C27 1 N971 B 
BZY88C30 1N972B 
BZY88C33 1N973B 
012A8 2N3728 
012E026 2N3728 
012E126 2N2976 
016G6 2N5770 
016P1 MPSA13 
029E1 2N4402 
029E1J1 2N4402 
029E2 2N4403 
029E2J1 2N4403 
029E4 2N4402 
029E4K1 2N4402 
029E5 2N4403 
029E5J 1 2N4403 
029E6 2N4403 
029E6J 1 2N4403 
029E7 2N4403 
029E7J1 2N4403 
029E9 MPSA05 
029E9J1 MPSA05 
029E10 MPSA05 
029E10J1 MPSA05 
029F1 2N3905 
029F2 2N3905 
029F3 2N3906 
029F4 2N5087 
029F5 2N5086 
029F6 2N5086 
029F7 2N5087 
032K 1 2N5845 
032K2 2N5845 
032P1 PE5025 
032P2 2N4123 
032P3 2N4123 
032P4 2N4124 
033021 2N4400 
033021 J1 2N4400 
033022 2N4401 
033022J1 2N4401 
033024 2N4400 
033024J1 2N4400 
033025 2N4401 
033025J1 2N4401 
033026 2N4401 
033026J1 2N4401 

Data 
Sheet 

1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
2N3728 
2N3728 
2N2917 
2N918 
MPSA13 
2N4402 
2N4402 
2N4402 
2N4402 
2N4402 
2N4402 
2N4402 
2N4402 
2N4402 
2N4402 
2N4402 
2N4402 
MPSA05 
MPSA05 
MPSA05 
MPSA05 
2N3905 
2N3905 
2N3905 
2N5086 
2N5086 
2N5086 
2N5086 
2N5845 
2N5845 
PE5025 
2N4123 
2N4123 
2N4123 
2N4400 
2N4400 
2N4400 
2N4400 
2N4400 
2N4400 
2N4400 
2N4400 
2N4400 
2N4400 

Short 
Form Family 
Data Characteristics 

08 
08 
08 
08 
08 
08 
08 
08 
08 
SS15 
SS15 
SS8 
SS27 
SS20 
SS22 
SS22 
SS22 
SS22 
SS22 
SS22 
SS22 
SS22 
SS22 
SS22 
SS22 
SS22 
SS17 
SS17 
SS17 
SS17 
SS23 
SS23 
SS23 
SS33 
SS33 
SS33 
SS33 
SS13 
SS13 
SS6 
SS14 
SS14 
SS14 
SS15 
SS15 
SS15 
SS15 
SS15 
SS15 
SS15 
SS15 
SS15 
SS15 

I 



Industry 
Type 

Number 

D33D27 
D33D27J1 
D33D29 
D33D29J1 
D33D30 
D33D30J1 
D40N1 
D40N2 
D40N3 
D40N4 
D42C1 
D42C2 
D42C3 
D42C4 
D42C5 
D42C6 
D42C7 
D42C8 
D42C9 
D42C10 
D42C11 
D43C1 
D43C2 
D43C3 
D43C4 
D43C5 
D43C6 
D43C7 
D43C8 
D43C9 
D43C10 
D43C11 
D44C1 
D44C2 
D44C3 
D44C4 
D44C5 
D44C6 
D44C7 
D44C8 
D44C9 
D44C10 
D44C11 
D44H1 
D44H2 
D44H4 
D44H5 
D44H7 
D44H8 
D44H10 
D45C1 
D45C2 
D45C3 

Recommended 
Fairchild Data 
Device Sheet 

2N4401 2N4400 
2N4401 2N4400 
MPSA55 MPSA55 
MPSA55 MPSA55 
MPSA55 MPSA55 
MPSA55 MPSA55 
SE7055 SE7055 
SE7055 SE7055 
SE7056 SE7055 
SE7056 SE7055 
2N6121 2N6121 
2N6121 2N6121 
2N6121 2N6121 
2N6121 2N6121 
2N6121 2N6121 
2N6121 2N6121 
2N6122 2N6121 
2N6122 2N6121 
2N6122 2N6121 
2N6123 
2N6123 
2N6124 
2N6124 
2N6124 
2N6124 
2N6124 
2N6124 
2N6125 
2N6125 
2N6125 
2N6126 
2N6126 
2N6121 
2N6121 
2N6121 
2N6121 
2N6121 
2N6121 
2N6122 
2N6122 
2N6122 
2N6123 
2N6123 
2N6129 
2N6129 
2N6129 
2N6129 
2N6130 
2N6130 
2N6131 
2N6124 
2N6124 
2N6124 

2N6121 
2N6121 
2N6124 
2N6124 
2N6124 
2N6124 
2N6124 
2N6124 
2N6124 
2N6124 
2N6124 
2N6124 
2N6124 
2N6121 
2N6121 
2N6121 
2N6121 
2N6121 
2N6121 
2N6121 
2N6121 
2N6121 
2N6121 
2N6121 
2N6129 
2N6129 
2N6129 
2N6129 
2N6129 
2N6129 
2N6129 
2N6124 
2N6124 
2N6124 

••See Dice Information, Section 9. 

Short 
Form Family 
Data Characteristics 

SS15 
SS15 
SS24 
SS24 
SS24 
SS24 
SS11 
SS11 
SS11 
SS11 
PWR5 
PWR5 
PWR5 
PWR5 
PWR5 
PWR5 
PWR5 
PWR5 
PWR5 
PWR5 
PWR5 
PWR14 
PWR14 
PWR14 
PWR14 
PWR14 
PWR14 
PWR14 
PWR14 
PWR14 
PWR14 
PWR14 
PWR5 
PWR5 
PWR5 
PWR5 
PWR5 
PWR5 
PWR5 
PWR5 
PWR5 
PWR5 
PWR5 
PWR10 
PWR10 
PWR10 
PWR10 
PWR10 
PWR10 
PWR10 
PWR14 
PWR14 
PWR14 

2-12 

Recommended Industry 
Type 

Number 
Fairchild Data 
Device Sheet 

D45C4 
045C5 
D45C6 
D45C7 
D45C8 
D45C9 
D45C10 
D45C11 
D45H1 
D45H2 
D45H4 
D45H5 
D45H7 
D45H8 
D45H10 
DA 1701 
DA1702 
DA 1703 
DA 1704 

2N6124 2N6124 
2N6124 2N6124 
2N6124 2N6124 
2N6125 2N6124 
2N6125 2N6124 
2N6125 2N6124 
2N6126 2N6124 
2N6126 2N6124 
2N6132 2N6132 
2N6132 2N6132 
2N6132 2N6132 
2N6132 2N6132 
2N6133 2N6132 
2N6133 2N6132 
2N6134 2N6132 
1N4148 1N914 
1 N4148 1 N914 
1N4148 1N914 
1N4148 1N914 

DN918* * DN918 
DN2222A ** DN2222A 
DN2369A ** DN2369A 
DN2484** DN2484 
DN2894 DN2894 
DN2907* * DN2907 
DN3014** DN3014 
DN3019* * DN3019 
DN3250** DN3250 
DN3468** DN3468 
DN3725** DN3725 
DN3742** DN3742 
DN3904** DN3904 
DN3906** DN3906 
DN3923** DN3923 
DN3930** DN3930 
DN3962** DN3962 
DN4033** DN4033 
DN4209** DN4209 
DN5455** DN5455 
DT230A FDH400 
DT230B FDH400 
DT230F 
DT230G 
DT230HI 
EN697 
EN706 
EN708 
EN718A 
EN722 
EN744 
EN870 
EN871 
EN914 

FDH400 
FDH400 
FDH400 
EN697 
EN706 
EN708 
EN718A 
EN722 
EN744 
EN870 
EN871 
EN914 

FD400 
FD400 
FD400 
FD400 
FD400 

Short 
Form Family 
Data Characteristics 

3-36 
3-36 
3-36 
3-45 

3-45 
3-45 
3-45 
3-45 
3-45 
3-45 
3-45 
3-45 
3-45 
3-45 
3-45 
3-45 
3-45 
3-45 
3-45 

3-23 
3-18 
3-18 
3-23 
3-27 
3-18 
3-24 
3-24 
3-18 

PWR14 
PWR14 
PWR14 
PWR14 
PWR14 
PWR14 
PWR14 
PWR14 
PWR17 
PWR17 
PWR17 
PWR17 
PWR17 
PWR17 
PWR17 
D6 
D6 
06 
06 
SS27 
SS15 
SS28 
SS8 

SS22 
SS5 
SS17 

SS7 
SS13 

SS14 
SS23 
SS16 
SS25 
SS33 
SS24 
SS31 
SS21 
D4 
D4 
D4 
04 
04 
SS15 
SS28 
SS28 
SS15 
SS22 
SS28 
SS17 
SS17 
SS5 



Industry Recommended 
Type Fairchild Data 

Number Device Sheet 

EN915 
EN916 
EN91S 
EN930 
EN956 
ENl 132 
EN 1613 
EN1711 
EN2219 
EN2222 

EN915 
EN916 
EN918 
EN930 
EN956 
ENl 132 
EN1613 
EN1711 
EN2219 
EN2222 

EN2369A EN2369A 
EN24S4 EN24S4 
EN2S94A EN2S94A 
EN2905 EN2905 
EN2907 EN2907 
EN3009 EN3009 
EN3011 EN3011 
EN3013 EN3013 
EN3014 EN3014 
EN3250 EN3250 
EN3502 EN3502 
EN3504 EN3504 
EN3903 EN3903 
EN3904 EN3904 
EN3905 EN3905 
EN3906 EN3906 
EN3962 EN3962 
EN4123 EN4123 
EN4124 EN4124 
EN4125 EN4125 
EN4126 EN4126 
EN5172 EN5172 

*FA2310E FA2310E 
*FA2310U FA2310U 
*FA2311E FA2311E 
*FA2311U FA2311U 
*FA2312E FA2312E 
*FA2312U FA2312U 
*FA2313E FA2313E 
*FA2313U FA2313U 
*FA2320E FA2320E 
* F A2320U F A2320U 
*FA2321E FA2321E 
*FA2321U FA2321U 
*FA2322E FA2322E 
*FA2322U FA2322U 
* F A2323E F A2323E 
*FA2323U FA2323U 
*FA2324E FA2324E 
*FA2324U FA2324U 
*FA2325E FA2325E 
*FA2325U FA2325U 
*FA2330E FA2330E 

FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 

Short 
Form Family 
Data Characteristics 

3-24 
3-22 
3-35 
3-30 
3-23 
3-27 
3-23 
3-23 
3-23 
3-23 
3-lS 
3-30 
3-19 
3-2S 
3-2S 
3-lS 
3-lS 
3-lS 
3-lS 
3-27 
3-2S 
3-2S 
3-23 
3-23 
3-27 
3-27 
3-32 
3-22 
3-22 
3-27 
3-27 
3-22 

SS14 
SS14 
SS27 
SSS 
SS15 
SS22 
SS15 
SS15 
SS15 
SS15 
SS2S 
SSS 
SS32 
SS22 
SS22 
SS5 
SS2S 
SS5 
SS5 
SS23 
SS22 
SS22 
SS14 
SS14 
SS23 
SS23 
SS33 
SS14 
SS14 
SS23 
SS23 
SSS 
D6 
D6 
D6 
D6 
D6 
D6 
D6 
D6 
D4 
04 
D4 
D4 
D4 
D4 
D4 
04 
D4 
D4 
D4 
D4 
D5 

Industry Recommended 
Type Fairchild 

Number Device 

* F A2330U F A2330U 
*FA2331E FA2331E 
*FA2331U FA2331U 
*FA2332E FA2332E 
*FA2332U FA2332U 
*FA2333E FA2333E 
*FA2333U FA2333U 
* F A2334E F A2334E 
* F A2334U F A2334U 
*FA2335E FA2335E 
*FA2335U FA2335U 
*FA2360E FA2360E 
*FA2360U FA2360U 
*FA2361E FA2361E 
*FA2361U FA2361U 
*FA3310 FA3310 
*FA3311 FA3311 
*FA3312 FA3312 
*FA3313 FA3313 
* F A3320 F A3320 
*FA3321 FA3321 
* F A3322 F A3322 
* F A3323 F A3323 
* F A3324 F A3324 
*FA3325 FA3325 
*FA3330 FA3330 
*FA3331 FA3331 
*FA3332 FA3332 
* F A3333 F A3333 
*FA3334 FA3334 
* F A3335 F A3335 
* F A3360 F A3360 
*FA3361 FA3361 
*FA4310E FA4310E 
*FA4310U FA4310U 
*FA4311E FA4311E 
*FA4311 U FA4311 U 
*FA4312E FA4312E 
*FA4312U FA4312U 
*FA4313E FA4313E 
*FA4313U FA4313U 
*FA4320E FA4320E 
*FA4320U FA4320U 
*FA4321E FA4321E 
*FA4321U FA4321U 
*FA4322E FA4322E 
*FA4322U FA4322U 
*FA4323E FA4323E 
*FA4323U FA4323U 
*FA4324E FA4324E 
*FA4324U FA4324U 
*FA4325E FA4325E 
*FA4325U FA4325U 

2-13 

Data 
Sheet 

FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA3210E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 

Short 
Form Family 
Data Characteristics 

D5 
D5 
D5 
D5 
D5 
D5 
D5 
D5 
D5 
D5 
D5 
D6 
D6 
D6 
D6 
D6 
D6 
D6 
D6 
D4 
D4 
D4 
D4 
D4 
D4 
D5 
D5 
D5 
D5 
D5 
D5 
D6 
D6 
D6 
D6 
D6 
D6 
D6 
D6 
D6 
D6 
D4 
D4 
D4 
D4 
D4 
D4 
D4 
D4 
D4 
D4 
D4 
D4 

I 



Industry Recommended Short 
Type Fairchild Data Form Family 

Number Device Sheet Data Characteristics 

* F A4330E F A4330E 
* F A4330U F A4330U 
*FA4331E FA4331E 
*FA4331U FA4331U 
*FA4332E FA4332E 
*FA4332U FA4332U 
*FA4333E FA4333E 
*FA4333U FA4333U 
*FA4334E FA4334E 
*FA4334U FA4334U 
*FA4335E FA4335E 
*FA4335U FA4335U 
*FA4360E FA4360E 
* F A4360U F A4360U 
*FA4361 E FA4361 E 
*FA4361U FA4361U 
*FCT1021 FCT1021 
*FCT1022 FCT1022 
*FCT1025 FCT1025 
*FCT1121 FCT1121 
*FCT1122 FCT1122 
*FCT1125 FCT1125 

F0100 1N4153 
*F0300 F0300 
*F0333 F0333 
*F0400 F0400 
*F0444 
*F0600 
*F0666 
*F0700 
*F0777 

F0444 
F0600 
F0666 
F0700 
F0777 

FOC485B** FOC485B 
FOC3070** FOC3070 
FOC3600** FOC3600 
FOC4376** FOC4376 

*FOH300 FOH300 
*FOH333 FOH333 
*FOH400 
*FOH444 
*FOH600 
*FOH666 
*FOH900 
*FOH999 

FON400 
FON444 

*FON600 
FON666 

*FON700 
*FON777 

FOS100 
FOS200 
FE3819 
FE4302 

FOH400 
FOH444 
FOH600 
FOH666 
FOH900 
FOH999 
FOH400 
FOH444 
FON600 
FON666 
FON700 
FON777 

FOS100 
FOS200 
2N5486 
2N5486 

FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FA2310E 
FCT1021 3-12 
FCT1021 3-12 
FCT1021 3-12 
FCT1021 3-12 
FCT1021 3-12 
FCT1021 3-12 
1 N4151 
F0300 3-8 
F0300 3-8 
F0400 3-5 
F0400 
F0600 
F0600 
F0700 
F0700 

F0300 
F0300 

3-5 
3-3 
3-4 
3-3 
3-3 

3-16 
3-16 
3-16 
3-8 
3-8 

F0400 3-5 
F0400 3-5 
F0600 3-3 
F0600 3-4 
FOH900 3-7 
FOH900 3-7 
F0400 
F0400 
F0600 3-3 
F0600 3-4 
F0700 
F0700 

2N5485 
2N5484 

•*See Dice Information, Section 9. 

05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
06 
06 
06 
06 
03 
03 

03 
03 
03 
06 
05 
05 
04 
04 
06 
06 
07 
07 
05 
04 
06 
07 
05 
05 
04 
04 
06 
06 
06 
06 
04 
04 
06 
06 
07 
07 
SS24 
SS15 

2-14 

Industry Recommended Short 
Type Fairchild Data 

Sheet 
Form Family 

Number Device Data Characteristics 

FE4303 
FE4304 
FE5245 
FE5246 
FE5247 
FE5457 
FE5458 
FE5459 
FE5484 
FE5485 
FE5486 

2N5486 
2N5486 
2N5485 
2N5485 
2N5486 
2N5457 
2N5458 
2N5459 
2N5484 
2N5485 
2N5486 
FH1100 

2N5484 
2N5484 
2N5484 
2N5484 
2N5484 

2N5484 
2N5484 
2N5484 
FH1100 3-9 *FH1100 

*FJT1100 
*FJT1101 
*FJT2000 
*FP03467 
*FP03468 
*FP03724 
*FP03725 
*F03467 
*F03468 
*F03724 
*F03725 

FJT1100 FJT1100 3-8 

FSA1169 
FSA 1171 
FSA1172 

FJT1101 FJT1100 
F JT2000 F JT 1100 3-8 
FP03467 FP03467 3-44 
FP03468 FP03467 3-44 
FPQ3724 FP03724 3-44 
FP03725 FP03724 3-44 
F03467 FP03467 3-44 
F 03468 F P03467 3-44 
FQ3724 FP03724 3-44 
F03725 FP03724 3-44 
FSA2781M FSA2702M 
FSA2782M FSA2702M 
FSA2782M FSA2702M 

FSA 1173 FSA2783M FSA2702M 
FSA 1174 FSA2784M FSA2702M 
FSA 1175 FSA2786M FSA2702M 
FSA1176 FSA1411M FSA1410M 
FSA 1177 FSA2775M FSA2702M 
FSA1178 FSA2775M FSA2702M 
FSA 1179 FSA2776M FSA2702M 
FSA 1181 FSA2776M FSA2702M 
FSA 1182 FSA2777M FSA2702M 
FSA 1183 FSA2778M FSA2702M 
FSA 1184 FSA2787M FSA2702M 
FSA 1185 FSA2787M FSA2702M 
FSA 1186 FSA2704M FSA2702M 
FSA 1187 FSA2705M FSA2702M 
FSA 1188 FSA2788M FSA2702M 
FSA 1189 FSA2788M FSA2702M 
FSA 1191 FSA2702M FSA2702M 
FSA 1192 FSA2703M FSA2702M 
FSA 1193 FSA2702M FSA2702M 
FSA 1194 FSA2703M FSA2702M 
FSA 1195 FSA2773M FSA2702M 
FSA 1196 FSA2774M FSA2702M 
FSA 1197 FSA2704M FSA2702M 
FSA 1198 FSA2705M FSA2702M 
FSA 1199 FSA2770M FSA2702M 
FSA 1201 FSA2770M FSA2702M 
FSA 1202 FSA2781 M FSA2702M 

012 
02 
02 
02 
SS7 
SS7 
SS13 
SS13 
SS7 
SS7 
SS13 
SS13 
011 
011 
011 
011 
011 
011 
011 
011 
011 
011 
011 
011 
011 
011 
011 
011 
011 
011 
011 
011 
011 
011 
011 
011 
011 
011 
011 
011 
011 
011 



Recommended Short Industry 
Type 

Number 
Fairchild Data Form Family 
Device Sheet Data Characteristics 

FSA1203 FSA2783M FSA2702M D11 
FSA 1204 FSA2785M FSA2702M 

*FSA1410M FSA1410M FSA1410M 3-13 
*FSA1411M FSA1411M FSA1410M 3-13 

FSA 1412M FSA2502M FSA2500M 
FSA 1413M FSA2788M FSA2502M 

*FSA2002M FSA2002M FSA1410M 3-13 
*FSA2003M FSA2003M FSA1410M 3-13 
*FSA2500M FSA2500M FSA2500M 3-13 
*FSA2501M FSA2501M FSA2500M 3-13 
* FSA2502M FSA2502M FSA2500M 3-13 
* FSA2503M FSA2503M FSA2500M 3-13 
*FSA2504M FSA2504M FSA2500M 3-13 
*FSA2508M FSA2508M FSA2500M 3-13 
* FSA2509M FSA2509M FSA2500M 3-13 
*FSA2510M FSA2510M FSA2500M 3-13 
*FSA2563M FSA2563M FSA2563M 3-13 
*FSA2564M FSA2564M 
*FSA2565M FSA2565M 
*FSA2566M FSA2566M 
*FSA2619M FSA2619M 
*FSA2620M FSA2620M 
*FSA2621M FSA2621M 
*FSA2702M FSA2702M 
*FSA2703M FSA2703M 
*FSA2704M FSA2704M 
*FSA2705M FSA2705M 
*FSA2719M FSA2719M 
*FSA2720M FSA2720M 
*FSA2721M FSA2721M 
*FSA2770M FSA2770M 
*FSA2771M FSA2771M 
*FSA2772M FSA2772M 
*FSA2773M FSA2773M 
*FSA2774M FSA2774M 
*FSA2775M FSA2775M 
*FSA2776M FSA2776M 
*FSA2777M FSA2777M 
*FSA2778M FSA2778M 
*FSA2779M FSA2779M 
*FSA2780M FSA2780M 
*FSA2781M FSA2781M 
*FSA2782M FSA2782M 
*FSA2783M FSA2783M 
*FSA2784M FSA2784M 
*FSA2785M FSA2785M 
*FSA2786M FSA27S6M 
*FSA2787M FSA27S7M 
*FSA2788M FSA27SSM 
*FT0601 FT0601 
*FT709 FT709 

FT2974 
FT2975 

2N2974 
2N2975 

FSA2563M 3-13 
FSA2563M 3-13 
FSA2563M 3-13 
FSA2619M 3-13 
FSA2619M 3-13 
FSA2619M 3-13 
FSA2702M 3-14 
FSA2702M 3-14 
FSA2702M 3-14 
FSA2702M 3-14 
FSA2619M 3-13 
FSA2619M 3-13 
FSA2619M 3-13 
FSA2702M 3-14 
FSA2702M 3-15 
FSA2702M 3-15 
FSA2702M 3-15 
FSA2702M 3-15 
FSA2702M 3-15 
FSA2702M 3-15 
FSA2702M 3-15 
FSA2702M 3-14 
FSA2702M 3-14 
FSA2702M 3-14 
FSA2702M 3-15 
FSA2702M 3-15 
FSA2702M 3-15 
FSA2702M 3-14 
FSA2702M 3-14 
FSA2702M 3-14 
FSA2702M 3-15 
FSA2702M 3-13 
FT0601 3-40 
2N709 3-17 
2N2915 
2M2916 

D11 
D11 
D11 
D11 
D11 
D11 
D11 
D11 
D11 
D11 
D11 
D11 
D11 
D11 
D11 
D11 
D11 
D11 
D11 
D11 
D11 
D11 
D11 
D11 
D11 
D11 
D11 
D11 
D 11 
D11 
D11 
D11 
D11 
D11 
D11 
D11 
D11 
D11 
D11 
D11 
D11 
D11 
D11 
D11 
D11 
D11 
D11 
D11 
SS26 
SS29 
SSS 
SSS 

2-15 

Recommended Industry 
Type 

Number 
Fairchild Data 
Device Sheet 

FT2978 
FT2979 

2N2978 2N2915 

*FT3723 
FT3820 
FT3903 
FT3904 
FT3905 
FT3906 
FT3909 
GE-10 
GE-11 
GE-17 
GE-20 
GE-26 
GE-27 
GE-28 
GE-29 
GE-504A 
GEMR-6 
GER4001 
GER4002 
GER4003 
GER4004 
GER4005 
GET706 
GET708 
GET914 
GET929 
GET930 

2N2979 
FT3723 
2N4360 
2N3946 
2N3947 
2N3250 
2N3251 
2N4360 
MPS2924 
2N5770 
MPSA05 
2N4400 
2N6122 
SE7056 
2N6122 
2N6125 
1N4004 
2N6121 
1N4001 
1N4002 
1N4003 
1N4004 
1N4005 
2N5772 
2N5772 
2N5772 
2N5209 
2N5209 

GET2221 PN2221 
GET2221A PN2221A 
GET2222 PN2222 
GET2222A PN2222A 
GET2369 2N5769 
GET2484 2N5961 
GET2904 PN2904 
GET2905 PN2905 
GET2906 PN2906 
GET2907 PN2907 
GET3013 2N5772 
GET3014 2N5772 
GET3563 2N3563 
GET363S 2N3638 
G ET3638A 2N3638A 
GET3646 2N3646 
GET5305 MPSA13 
GET5306 MPSA14 
GET5306A MPSA 14 
GET5307 MPSA 13 
GET5308 MPSA14 
GET5308A MPSA14 
KE4220 
KE4221 

2N5486 
2N5486 

2N2915 
2N3722 
2N4342 
2N3946 
2N3946 
2N3250 
2N3250 
2N4342 
MPS2923 
2N918 
MPSA05 
2N4400 
2N6121 
SE7055 
2N6121 
2N6124 
1 N4001 
2N6121 
1 N4001 
1 N4001 
1 N4001 
1 N4001 
1 N4001 
2N3646 
2N3646 
2N3646 
2N5209 
2N5209 
2N221S 
2N2218A 
2N2218 
2N221SA 
2N2369 
2N5961 
2N2904 
2N2904 
2N2904 
2N2904 
2N3646 
2N3646 
2N918 
2N363S 
2N363S 
2N3646 
MPSA13 
MPSA13 
MPSA13 
MPSA13 
MPSA13 
MPSA13 
2N5484 
2N5484 

Short 
Form Family 
Data Characteristics 

3-17 

SSS 
SSS 
SS9 

SS14 
SS14 

SS14 
SS27 
SS17 
SS15 
PWR5 
SS11 
PWR5 
PWR14 

PWR5 
D10 
D10 
D10 
D10 
D10 
SS5 
SS5 
SS5 
SS18 
SS18 
SS15 
SS15 
SS15 
SS15 
SS28 
SSS 
SS22 
SS22 
SS22 
SS22 
SS5 
SS5 
SS27 
SS22 
SS22 
SS5 
SS20 
SS20 
SS20 
SS20 
SS20 
SS20 

I 



Industry Recommended Short 
Type Fairchild Data 

Sheet 
Form Family 

Number Device Data Characteristics 

KE4222 
KE4416 
MD70S 
MD70SA 
MD70SB 

*MD91S 
*MD91SA 
*MD91SB 

2N54S6 
2N54S6 
2N3425 
2N3425 
2N3425 
MD91S 
MD91SA 
MD91SB 
MD3250 
2N3410 
2N3410 
2N3411 
2N2642 

2N54S4 
2N54S4 

MD918 3-43 
MD91S 3-41 
MD918 3-41 
MD3250 
2N3409 
2N3409 
2N3409 
2N2639 

MD9S4 
MD1120 
MD1121 
MD1122 
MD1129 
MD1130 MD3251A MD3250 
MD1132 MD91SA MD91S 

*MD221S MD221S MD221S 3-43 
*MD221SA MD221SA MD221S 3-43 
*MD2219 MD2219 MD221S 3-43 
*MD2219A MD2219A MD221S 3-43 
*MD2369 MD2369 MD2369 3-43 
*MD2369A MD2369A MD2369 3-41 
*MD2369B MD2369 MD2369 3-41 
*MD2904 MD2904 MD2904 3-43 
*MD2904A MD2904A MD2904 3-43 
*MD2905 MD2905 MD2904 3-43 
*MD2905A MD2905A MD2904 3-43 
*MD3250 MD3250 MD3250 3-43 
*MD3250A MS3250 MD3250 3-42 
*MD3251 MD3251 MD3250 3-43 
*MD3251A MD3251A MD3250 3-42 
MDS001 2N2916A 2N2916 
MDS002 2N2920 2N2920 
MDS003 
MF3304 
MFE120 

2N2920 
2N3304 
FT0601 

MFE121 FT0601 
MFE122 FT0601 
MFE2000 2N54S5 
MFE2001 2N54S6 
MFE3001 2N54S6 
MFE3004 FT0601 
MFE3005 FT0601 
MFE3006 FT0601 
MFE3007 FT0601 
MFE300S FT0601 
MFE4011 2N4342 
MFE4012 2N4342 
MHQ3467 FP03467 
MJ400 
MJ410 
MJ411 
MJ413 
MJ420 

CF 
CF 
CF 
CF 
2N3440 

2N2920 

FT0601 
FT0601 
FT0601 
2N54S4 
2N54S4 
2N54S4 
FT0601 
FT0601 
FT0601 
FT0601 
FT0601 
2N4342 
2N4342 
FPQ3467 

2N3439 

SS5 
SS5 
SS5 
SS27 
SS27 
SS27 
SS23 
SS15 
SS15 
SS15 
SSS 
SS23 
SS27 
SS15 
SS15 
SS15 
SS15 
SS2S 
SS2S 
SS2S 
SS22 
SS22 
SS22 
SS22 
SS23 
SS23 
SS23 
SS23 
SSS 
SSS 
SSS 
SS31 
SS26 
SS26 
SS26 

SS26 
SS26 
SS26 
SS26 
SS26 
SS34 
SS34 
SS7 

PWRS 

2-16 

Industry Recommended 
Type Fairchild Data 

Number Device Sheet 

MF421 
MJ423 
MJ424 
MJ425 
MJ431 
MJ450 
MJ4SO 
MJ4S1 
MJ490 
MJ491 
MJ500 
MJ501 
MJS02 
MJ900 
MJ901 
MJ1000 
MJ1001 
MJ1SOO 
MJ2249 
MJ2250 
MJ2251 
MJ2252 
MJ2253 
MJ2254 
MJ2267 
MJ226S 
MJ2500 
MJ2501 
MJ2S01 
MJ2S40 
MJ2S41 
MJ2901 
MJ2940 
MJ2941 
MJ2955 
MJ3000 
MJ3001 
MJ3040 
MJ3041 
MJ3042 
MJ3101 
MJ3201 
MJ3202 
MJ3430 
MJ3701 
MJ3771 
MJ3772 
MJ4000 
MJ4001 
MJ4010 
MJ4011 
MJ4030 
MJ4031 

2N3439 
CF 
CF 
CF 
CF 
2N439S 
2N5067 
2N506S 
2N4901 
2N4902 
2N5003 
2N5003 
CF 
CF 
CF 
CF 
CF 
CF 
2N3766 
2N3767 
CF 
CF 
2N4S99 
2N4900 
2N3791 
2N3791 
CF 
CF 
CF 
2N3715 
2N3716 
CF 
2N3791 
2N3792 
2N3791 
CF 
CF 
CF 
CF 
CF 
CF 
CF 
CF 
CF 
2N4S9S 
CF 
CF 
CF 
CF 
CF 
CF 
CF 
CF 

2N3439 

2N439S 
2N5067 
2N5067 
2N4901 
2N4901 
2N5002 
2N5002 

2N3766 
2N3766 

2N3740 
2N3740 
2N37S9 
2N37S9 

2N3713 
2N3713 

2N37S9 
2N37S9 
2N37S9 

2N3740 

Short 
Form Family 
Data Characteristics 

PWRS 

PWR16 
PWR6 
PWR6 
PWR15 
PWR15 
PWR11 
PWR11 

PWR1S 
PWR1S 

PWR14 
PWR14 
PWR15 
PWR15 

PWR6 
PWR6 

PWR15 
PWR15 
PWR15 

PWR14 



Industry Recommended 
Type Fairchild 

Number Device 

MJ4032 
MJ4033 
MJ4034 
MJ4035 
MJ4502 
MJ6257 

CF 
CF 
CF 
CF 
CF 
CF 

MJ6302 CF 
MJ6700 2N5002 
MJ6701 2N5002 
MJE105 2N6133 
MJE105K 2N6133 
MJE170 2N5323 
MJE171 2N5323 
MJE172 
MJE180 
MJE181 

2N5322 
2N5321 
2N5321 

MJE182 2N5320 
MJE200 2N4895 
MJE205 2N6130 
MJE205K 2N6130 
MJE220 2N5321 
MJE221 2N5320 
MJE222 2N5321 
MJE223 
MJE224 
MJE225 
MJE230 
MJE231 
MJE232 
MJE233 
MJE234 
MJE235 
MJE240 
MJE242 
MJE243 
MJE244 
MJE250 
MJE251 
MJE252 
MJE253 
MJE254 
MJE340 

2N5321 
2N5320 
2N5321 
2N5323 
2N5322 
2N5323 
2N5323 
2N5322 
2N5323 
2N5320 
2N5320 
2N5681 
2N5682 
2N5322 
2N5322 
2N5322 
2N5679 
2N5679 
CF 

MJE340K CF 
MJE341 CF 
MJE341K CF 
MJE344 CF 
MJE344K CF 
MJE370 2N6124 
MJE370K 2N6124 
MJE371 2N6124 
MJE371K 2N6124 
MJE520 2N6121 
MJE520K 2N6121 

Data 
Sheet 

2N5002 
2N5002 
2N6132 
2N6132 
2N5320 
2N5320 
2N5320 
2N5320 
2N5320 
2N5320 
2N4895 
2N6129 
2N6129 
2N5320 
2N5320 
2N5320 
2N5320 
2N5320 
2N5320 
2N5320 
2N5320 
2N5320 
2N5320 
2N5320 
2N5320 
2N5320 
2N5320 
2N5679 
2N5679 
2N5320 
2N5320 
2N5320 
2N5679 
2N5679 

2N6124 
2N6124 
2N6124 
2N6124 
2N6121 
2N6121 

Short 
Form Family 
Data Characteristics 

PWR19 
PWR19 
PWR17 
PWR17 
PWR12 
PWR12 
PWR12 
PWR2 
PWR2 
PWR2 
PWR1 
PWR10 
PWR10 
PWR2 
PWR2 
PWR2 
PWR2 
PWR2 
PWR2 
PWR12 
PWR12 
PWR12 
PWR12 
PWR12 
PWR12 
PWR2 
PWR2 
PWR3 
PWR3 
PWR12 
PWR12 
PWR12 
PWR13 
PWR13 

PWR14 
PWR14 
PWR14 
PWR14 
PWR5 
PWR5 

2-17 

Industry Recommended 
Type Fairchild 

Number Device 

MJE521 2N6121 
MJE521K 2N6121 
MJE700 CF 
MJE701 
MJE702 
MJE703 
MJE710 
MJE711 
MJE712 
MJE720 
MJE721 
MJE722 
MJE800 
MJE801 
MJE802 
MJE803 

CF 
CF 

CF 
2N5323 
2N5323 
2N5322 
2N5321 
2N5321 
2N5320 
CF 
CF 
CF 
CF 

MJE1090 CF 
MJE1091 CF 
MJE1092 CF 
MJE1093 CF 
MJEl 100 CF 
MJE 1101 CF 
MJEl 102 CF 
MJEl 103 CF 
MJE2010 2N6124 
MJE2011 2N6125 
MJE2020 2N6121 
MJE2021 2N6122 
MJE2360 CF 
MJE2361 CF 
MJE2370 2N5323 
MJE2371 2N5323 
MJE2480 2N6121 
MJE2481 2N6121 
MJE2482 2N6129 
MJE2483 2N6130 
MJE2490 2N6124 
MJE2491 2N6125 
MJE2520 2N5321 
MJE2521 2N5321 
MJE2522 2N6121 
MJE2523 2N6122 
MJE2801 CF 
MJE2801 K CF 
MJE2901 2N3789 
MJE2901K 2N3789 
MJE2955 2N3791 
MJE2955K 2N3791 
MJE3054 2N6122 
MJE3055 CF 
MJE3055K CF 

MJE3370 2N6124 
MJE3371 2N6124 

Data 
Sheet 

2N6121 
2N6121 

2N5320 
2N5320 
2N5320 
2N5320 
2N5320 
2N5320 

2N6124 
2N6124 
2N6121 
2N6121 

2N5320 
2N5320 
2N6121 
2N6121 
2N6129 
2N6129 
2N6124 
2N6124 
2N5320 
2N5320 
2N6121 
2N6121 

2N3789 
2N3789 
2N3789 
2N3789 
2N6121 

2N6124 
2N6124 

Short 
Form Family 
Data Characteristics 

PWR5 
PWR5 

PWR12 
PWR12 
PWR12 
PWR2 
PWR2 
PWR2 

PWR14 
PWR14 
PWR5 
PWR5 

PWR12 
PWR12 
PWR5 
PWR5 
PWR10 
PWR10 
PWR14 
PWR14 
PWR2 
PWR2 
PWR5 
PWR5 

PWR15 
PWR15 
PWR15 
PWR15 
PWR5 

PWR14 
PWR14 

I 



Industry Recommended 
Type Fairchild 

Number Device 

MJE3439 2N3439 
MJE3440 2N3440 
MJE3520 2N6121 
MJE3521 2N6121 
MJE3738 CF 
MJE3739 CF 
MJE3740 2N6125 
MJE3741 2N6126 
MJE4918 2N6124 
MJE4919 2N6125 
MJE4920 2N6126 
MJE4921 2N6121 
MJE4922 2N6122 
MJE4923 2N6123 
MJE5190 2N6121 
MJE5191 2N6122 
MJE5192 2N6123 
MJE5193 2N6124 
MJE5194 2N6125 
MJE5195 2N6126 
MJE5655 CF 
MJE5656 CF 
MJE5657 CF 
MJE5974 2N6132 
MJE5975 2N6133 
MJE5976 2N6134 
MJE5977 2N6129 
MJE5978 2N6130 
MJE5980 2N6131 
MJE5980 CF 
MJE5981 CF 
MJE5982 CF 
MJE5983 CF 
MJE5984 CF 
MJE5985 CF 
MJE6040 CF 
MJE6041 CF 
MJE6042 CF 
MJE6043 CF 
MJE6044 CF 
MJE6045 CF 
MM1748 2N2894A 
MM1803 2N3137 
MM1812 2N3440 
MM1941 2N918 
MM2193A 2N2218A 
MM2258 SE7055 
MM2259 SE7055 
MM2260 SE7055 
MM2270 2N2270 
MM2483 2N2483 
MM2894A 2N2894A 
MM3000 SE7002 

Data 
Sheet 

2N3439 
2N3439 
2N6121 
2N6121 

2N6124 
2N6124 
2N6124 
2N6124 
2N6124 
2N6121 
2N6121 
2N6121 
2N6121 
2N6121 
2N6121 
2N6124 
2N6124 
2N6124 

2N6132 
2N6132 
2N6132 
2N6129 
2N6129 
2N6129 

2N2894 
2N3137 
2N3439 
2N918 
2N2218A 
SE7055 
SE7055 
SE7055 

2N2483 
2N2894 

Short 
Form Family 
Data Characteristics 

PWR8 
PWR8 
PWR5 
PWR5 

PWR14 
PWR14 
PWR14 
PWR14 
PWR14 
PWR5 
PWR5 
PWR5 
PWR5 
PWR5 
PWR5 
PWR14 
PWR14 
PWR14 

PWR17 
PWR17 
PWR17 
PWR10 
PWR10 
PWR10 

SS32 
SS2 
PWR8 
SS27 
SS15 
SSl 1 
SSl 1 
SSl 1 
SS15 
SS8 
SS32 
SS16 

2-18 

Industry Recommended 
Type Fairchild 

Number Device 

MM3001 
MM3003 
MM3005 
MM3306 
MM3007 
MM3008 
MM3009 
MM3019 
MM3020 
MM3053 
MM3726 
MM3903 
MM3904 
MM3905 
MM3906 

SE7001 
SE7055 
2N5681 
2N5681 
2N5681 
SE7055 
SE7055 
2N3019 
2N3020 
2N3053 
2N3468 
2N3946 
2N3947 
2N3250 
2N3251 

MM4208 2N4208 
MM4208A 2N4208 
MM4209 2N4209 
MM4209A 2N4209 
MM5005 2N5679 
MM5006 
MM5007 
MM8006 
MM8007 

*MPF102 
*MPF108 
*MPF109 
*MPFl 11 
*MPFl 12 

MPF120 

2N5679 
2N5679 
2N918 
2N918 
MPF102 
MPF108 
MPF109 
MPF 111 
MPFl 12 
FT0601 

MPF121 FT0601 
MPF122 FT0601 
MPF161 2N4360 
MPF256 2N5486 
MPF820 2N5486 
MP03725 FPQ3725 

*MPS706 MPS706 
*MPS706A MPS706A 
*MPS834 MPS834 
*MPS918 MPS918 
*MPS2369 MPS2369 
*MPS2711 MPS2711 
*MPS2712 MPS2712 

MPS2713 MPS2713 
MPS2714 MPS2714 

*MPS2923 2N2923 
*MPS2924 MPS2924 
*MPS2925 MPS2925 
*MPS2926 MPS2926 
*MPS3392 MPS3392 
*MPS3393 MPS3393 
*MPS3394 MPS3394 
*MPS3395 MPS3395 

Short 
Data 

Sheet 
Form Family 
Data Characteristics 

SE7055 
2N5679 
2N5679 
2N5679 
SE7055 
SE7055 
2N3019 
2N3019 
2N3053 
2N3467 
2N3946 
2N3946 
2N3250 
2N3250 
2N4208 
2N4208 
2N4208 
2N4208 
2N5679 
2N5679 
2N5679 
2N918 
2N918 
MPF102 
MPF102 
MPF102 
MPFl 11 
MPF 111 
FT0601 
FT0601 
FT0601 
2N4342 
2N5484 
2N5484 
FP03724 
2N706 
2N706 
2N834 

3-40 
3-40 
3-40 
3-40 
3-40 

3-18 
3-18 
3-18 

2N918 3-35 
2N2369 3-18 
MPS2711 3-22 
MPS2711 3-22 

3-18 
3-18 

MPS2923 3-22 
MPS2923 3-22 
MPS2923 3-22 
MPS2926 3-22 
MPS3392 3-22 
MPS3392 3-22 
MPS3392 3-22 
MPS3392 3-22 

SS16 
SSl 1 
PWR3 
PWR3 
PWR3 

SSl 1 
SSl 1 
SS17 
SS17 
SS17 
SS7 
SS14 
SS14 

SS31 
SS31 
SS31 
SS31 
PWR13 
PWR13 
PWR13 
SS27 
SS27 
SS34 
SS34 
SS34 

SS26 
SS26 
SS26 
SS34 

SS13 
SS5 
SS5 
SS28 
SS27 
SS28 
SS14 
SS14 
SS15 
SS15 



Recommended Short Industry 
Type 

Number 
Fairchild Data Form Family 
Device Sheet Data Characteristics 

*MPS3563 MPS3563 2N918 
*MPS3638 MPS3638 2N3638 
*MPS3638A MPS3638A 2N3638 

3-35 
3-27 
3-27 

*MPS3639 
*MPS3640 
*MPS3646 
*MPS3693 
*MPS3694 
*MPS3702 
*MPS3703 
*MPS3704 
*MPS3705 

MPS3639 
MPS3640 
MPS3646 
MPS3693 
MPS3694 
MPS3702 
MPS3703 
MPS3704 
MPS3705 

2N3639 3-19 
2N3639 3-19 
2N3646 3-10 
2N3693 3-24 
2N3693 3-23 
MPS3702 3-27 
MPS3702 3-27 
MPS3704 3-23 
MPS3704 3-23 

*MPS3706 MPS3706 MPS3704 3-22 
*MPS3707 MPS3707 MPS3707 3-29 
*MPS3708 MPS3708 MPS3707 3-30 
*MPS3709 MPS3709 MPS3707 3-30 
*MPS3710 MPS3710 MPS3707 3-30 
*MPS3711 MPS3711 MPS3707 3-29 
*MPS3721 MPS3721 MPS2926 3-22 
MPS3725 2N5845 2N5845 

*MPS4354 MPS4354 2N4354 3-28 
*MPS4355 MPS4355 2N4354 3-28 
*MPS4356 MPS4356 2N4354 3-28 
*MPS5172 MPS5172 MPS5172 3-22 
*MPS5551M MPS5551M 2N5550 3-33 
MPS6507 PE5031 PE5029 
MPS6511 PE5025 PE5025 

*MPS6512 MPS6512 MPS6512 3-22 
*MPS6513 MPS6513 MPS6512 3-22 
*MPS6514 MPS6514 MPS6512 3-22 
*MPS6515 MPS6515 MPS6512 3-22 
*MPS6516 MPS6516 MPS6516 3-27 
*MPS6517 MPS6517 MPS6516 3-27 
*MPS6518 MPS6518 MPS6516 3-27 
*MPS6519 MPS6519 MPS6516 3-27 
*MPS6520 MPS6520 MPS6520 3-29 
*MPS6521 MPS6521 MPS6520 3-29 
*MPS6522 MPS6522 MPS6522 3-32 
*MPS6523 MPS6523 MPS6522 3-32 
*MPS6530 MPS6530 MPS6530 3-23 
*MPS6531 MPS6531 MPS6530 3-23 
*MPS6532 MPS6532 MPS6530 3-23 
MPS6533 MPS6533M MPS6533M 

*MPS6533M MPS6533M MPS6533M 3-27 
MPS6534 MPS6534M MPS6533M 

*MPS6534M MPS6534M MPS6533M 3-27 
MPS6535 MPS6535M MPS6533M 

*MPS6535M MPS6535M MPS6533M 3-27 
MPS6539 PE5031 PE5029 
MPS6540 PE5031 PE5029 
MPS6542 PE5029 
MPS6543 2N5770 
MPS6544 PE5030B 

PE5029 
2N918 
PE5029 

SS13 

SS12 
SS6 
SS14 
SS14 
SS14 
SS14 
SS23 
SS23 
SS23 
SS23 
SS14 
SS14 
SS23 
SS23 
SS15 
SS15 
SS15 
SS22 
SS22 
SS22 
SS22 
SS22 
SS22 
SS12 
SS12 
SS12 
SS27 
SS12 

2-19 

Recommended Short Industry 
Type 

Number 
Fairchild Data Form Family 
Device Sheet Data Characteristics 

MPS6545 PE5030B PE5029 
MPS6546 PE5031 
MPS6547 PE5031 
MPS6548 2N5770 

*MPS6560 MPS6560 
*MPS6561 MPS6561 
*MPS6562 MPS6562 
*MPS6563 MPS6563 
*MPS6565 MPS6565 
*MPS6566 MPS6566 
MPS6567 PE5029 
MPS6568 PE5010 
MPS6568A PE5010 
MPS6569 PE5010 
MPS6570 PE5010 

*MPS6571 MPS6571 
*MPSA05 MPSA05 
*MPSA06 MPSA06 
*MPSA09 MPSA09 
*MPSA 10 MPSA 10 
*MPSA12 MPSA12 
*MPSA 13 MPSA 13 
*MPSA 14 MPSA 14 
MPSA 18 2N5962 

*MPSA20 MPSA20 
*MPSA42 MPSA42 
*MPSA43 MPSA43 
*MPSA55 MPSA55 
*MPSA56 MPSA56 
*MPSA70 MPSA70 
*MPSA92 MPSA92 
*MPSA93 MPSA93 
MPSH02 PE5010 
MPSH07 PE5010 
MPSH08 
MPSH10 
MPSH11 
MPSH19 
MPSH20 
MPSH24 
MPSH30 
MPSH31 
MPSH32 
MPSH34 
MPSH37 

*MPSL01 
*MPSL07 
*MPSL08 
*MPSL51 

MPSU03 
MPSU04 
MPSU10 
MPSU55 

PE5010 
PE3100 
PE3100 
PE5031 
PE5031 
PE5031 
PE5010 
PE5010 
PE5010 
PE5030B 
PE5029 
MPSL01 
MPSL07 
MPSL08 
MPSL51 
SE7055 
SE7055 
SE7056 
2N6125 

PE5029 
PE5029 
2N918 
MPS6560 3-22 
MPS6560 3-22 
MPS6560 3-27 
MPS6560 3-27 
MPS6565 3-23 
MPS6566 3-23 
PE5029 
PE5010 
PE5010 
PE5010 
PE5010 
MPS6571 3-29 
MPSA05 3-24 
MPSA05 3-24 
MPSA09 3-30 
MPSA 10 3-23 
MPSA12 3-43 
MPSA13 3-43 
MPSA 13 3-43 
2N5961 
MPSA20 3-23 
MPSA42 3-33 
MPSA42 3-33 
MPSA55 3-28 
MPSA55 3-28 
MPSA20 
MPSA92 3-34 
MPSA92 3-34 
PE5010 
PE5010 
PE5010 
PE3100 
PE3100 
PE5029 
PE5029 
PE5029 
PE5010 
PE5010 
PE5010 
PE5029 
PE5029 
MPSL01 
MPSL07 
MPSL07 
MPSL01 
SE7055 
SE7055 
SE7055 
2N6124 

3-33 
3-19 
3-19 
3-34 

SS12 
SS12 
SS12 
SS27 
SS15 
SS15 
SS24 
SS22 

SS12 
SS19 
SS19 
SS19 
SS19 

SS17 
SS17 

SS20 
SS20 
SS20 
SS8 

SS24 
SS24 

SS4 
SS4 
SS19 
SS19 
SS19 
SS12 
SS12 
SS12 
SS12 
SS12 
SS19 
SS19 
SS19 
SS12 
SS12 
SS16 
SS31 
SS31 
SS25 
SS11 
SS11 
SS11 
PWR14 

I 



Recommended Industry 
Type 

Number 
Fairchild Data 
Device Sheet 

MPSU56 2N6126 2N6124 
MPSU57 2N6126 
MZ70-3.3 1 N746 
MZ70-3.3A 1 N746 
MZ70-3.3B 1 N746B 
MZ70-3.6 1 N747 
MZ70-3.6A 1 N747 
MZ70-3.6B 1N747B 
MZ70-3.9 1N74B 
MZ70-3.9A 1N74B 
MZ70-3.9B 1 N74BB 
MZ70-4.3 1 N749 
MZ70-4.3A 1 N749 
MZ70-4.3B 1 N749B 
MZ70-4.7 1 N750 
MZ70-4.7A 1N750 
MZ70-4.7B 1 N750B 
MZ70-5.1 1 N751 
MZ70-5.1A 1N751 
MZ70-5.1B 1N751B 
MZ70-5.6 1 N752 
MZ70-5.6A 1 N752 
MZ70-5.6B 1 N752B 
MZ70-6.2 1 N753 
MZ70-6.2A 1 N753 
MZ70-6.2B 1 N753B 
MZ70-6.B 1 N754 
MZ70-6.BA 1 N754 
MZ70-6.BB 1 N754B 
MZ70-7.5 1N755 
MZ70-7.5A 1N755 
MZ70-7.5B 1 N755B 
MZ70-B.2 1 N756 
MZ70-B.2A 1 N756 
MZ70-B.2B 1 N756B 
MZ70-9.1 1 N757 
MZ70-9.1A 1N757 
MZ70-9.1 B 1 N757B 
MZ70-10 1N75B 
MZ70-10A 1N75B 
MZ70-10B 1N75BB 
MZ70-11 1N962A 
MZ70-11A 1N962A 
MZ70-118 1 N9628 
MZ70-12 1 N759 
MZ70-12A 1N759 
MZ70-128 1N7598 
MZ70-13 1 N964A 
MZ70-13A 1 N964A 
MZ70-138 1N9648 
MZ70-15 1 N965A 
MZ70-15A 1 N965A 
MZ70-158 1 N9658 

2N6124 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 

Short 
Form Family 
Data Characteristics 

PWR14 
PWR14 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 

2-20 

Recommended Industry 
Type 

Number 
Fairchild Data 
Device Sheet 

MZ70-16 1N966A 1N957 
MZ70-16A 1N966A 
MZ70-16B 1N9668 
MZ70-1 B 1 N967 A 
MZ70-1BA 1N967A 
MZ70-1BB 1N967B 
MZ70-20 1 N96BA 
MZ70-20A 1 N96BA 
MZ70-20B 1 N96BB 
MZ70-22 1 N969A 
MZ70-22A 1 N969A 
MZ70-22B 1 N969B 
MZ70-24 1 N970A 
MZ70-24A 1 N970A 
MZ70-24B 1 N9708 
MZ70-27 1N971A 
MZ70-27A 1N971A 
MZ70-278 1N9718 
MZ70-30 1N972A 
MZ70-30A 1 N972A 
MZ70-30B 1 N9728 
MZ70-33 1 N973A 
MZ70-33A 1 N973A 
MZ70-338 1 N9738 
MZ92-3.3 1 N746 
MZ92-3.6 1 N747 
MZ92-3.9 1 N74B 
MZ92-4.3 1 N749 
MZ92-4.7 1N750 
MZ92-5.1 1 N751 
MZ92-5.6 1 N752 
MZ92-6.2 1 N753 
MZ92-6.B 1 N957 
MZ92-7.5 1N95B 
MZ92-B.2 1 N959 
MZ92-9.1 1 N960 
MZ92-10 1N961 
MZ92-11 1 N962 
MZ92-12 1 N963 
MZ92-13 
MZ92-15 
MZ92-16 
MZ92-1B 
MZ92-20 
MZ92-22 
MZ92-24 
MZ92-27 
MZ92-30 
MZ92-33 
MZ500-4 
MZ500-5 
MZ500-6 
MZ500-7 

1N964 
1N965 
1N966 
1N967 
1N96B 
1N969 
1N970 
1N971 
1N972 
1N973 
1N746 
1N747 
1N74B 
1N749 

1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N746 
1N746 
1N746 
1N746 

Short 
Form Family 
Data Characteristics 

DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
D8 
DB 
D8 
DB 
DB 
DB 
DB 
DB 
D8 
D8 



Industry Recommended 
Type Fairchild Data 

Number Device Sheet 

MZ500-S 1N750 
MZ500-9 1 N751 
MZ500-10 1 N752 
MZ500-11 1 N753 
MZ500-12 1N957A 
MZ500-13 1N95SA 
MZ500-14 1 N959A 
MZ500-15 1N960A 
MZ500-16 1N961A 
MZ500-17 1 N962A 
MZ500-1S 1N963A 
MZ500-19 1N964A 
MZ500-20 1 N965A 
MZ500-21 1 N966A 
MZ500-22 1N967A 
MZ500-23 1 N96SA 
MZ500-24 1 N969A 
MZ500-25 1 N970A 
MZ500-26 1N971A 
MZ500-27 1 N972A 
MZ500-2S 1 N973A 
NF500 2N54S6 
NF501 2N54S6 
NF506 2N54S6 
NF520 2N54S6 
NF521 2N54S5 
NF522 2N54S5 
NF523 2N54S5 
NF530 2N54S5 
NF531 
NF532 
NF533 
NF5457 
NF545S 
NF5459 
NF54S5 
NF54S6 
P10S6E 
P10S7E 

*PE3100 
*PE5010 
*PE5013 
*PE5015 
*PE5025 
*PE5029 
*PE5030B 
*PE5031 
*PE6020 
*PE6021 
PF510 
PF511 

*PN1613 
*PN1711 

2N54S5 
2N54S5 
2N54S5 
2N54S5 
2N54S5 
2N54S6 
2N54S5 
2N54S6 
2N4360 
2N4360 
PE3100 
PE5010 
PE5013 
PE5015 
PE5025 
PE5029 
PE5030B 
PE5031 
PE6020 
PE6021 
2N4360 
2N4360 
PN 1613 
PN 1711 

1N746 
1N746 
1N746 
1N746 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
2N54S4 
2N54S4 
2N54S4 
2N54S4 
2N54S4 
2N54S4 
1N54S4 
2N54S4 
2N54S4 
2N54S4 
2N54S4 
2N54S4 
2N54S4 
2N54S4 
2N54S4 
2N54S4 
2N4342 
2N4342 
PE3100 
PE5010 
PE5010 
PE5010 
PE5025 
PE5029 
PE5029 
PE5029 
PE6020 
PE6020 
2N4342 
2N4342 
2N71SA 
2N71SA 

Short 
Form Family 
Data Characteristics 

3-35 
3-35 
3-35 
3-35 
3-35 
3-35 
3-35 
3-35 
3-22 
3-22 

3-23 
3-23 

OS 
OS 
OS 
OS 
OS 
OS 
OS 
OS 
OS 
OS 
DS 
OS 
OS 
OS 
OS 
OS 
OS 
OS 
OS 
OS 
OS 

SS34 
SS34 
SS12 
SS19 
SS19 
SS19 
SS6 
SS12 
SS12 
SS12 
SS17 
SS17 
SS34 
SS34 

2-21 

Industry Recommended Short 
Type Fairchild Data Form Family 

Number Device Sheet Data Characteristics 

*PN1S93 PN1S93 
*PN221S PN221S 
*PN221SA PN221SA 
*PN2219 PN2219 
*PN2219A PN2219A 
*PN2221 PN2221 
*PN2221A PN2221A 
*PN2222 PN2222 
*PN2222A PN2222A 
*PN24S4 PN24S4 
*PN2904 PN2904 
*PN2904A PN2904A 
*PN2905 PN2905 
*PN2905A PN2905A 
*PN2906 PN2906 
*PN2906A PN2906A 
*PN2907 PN2907 
*PN2907A PN2907A 
*PN3250 PN3250 
*PN3250A PN3250A 
*PN3251 PN3251 
*PN3251A PN3251A 
*PN3565 PN3565 
*PN3566 PN3566 
*PN3567 PN3567 
*PN356S PN356S 
*PN3569 PN3569 
*PN3641 PN3641 
*PN3642 PN3642 
*PN3643 
*PN3644 
*PN3645 
*PN36SS 
*PN36S9 
*PN3690 
*PN3691 
*PN3692 

PN3643 
PN3644 
PN3645 
PN36SS 
PN36S9 
PN3690 
PN3691 
PN3692 

*PN424S PN424S 
*PN4249 PN4249 
*PN4250 PN4250 
*PN4250A PN4250A 
PN4257 PN425S 
PN4257A PN425SA 

*PN425S PN425S 
*PN425SA PN425SA 
*PN4357 PN4357 
*PN4SSS PN4SSS 
*PN4SS9 PN4SS9 
*PN4916 PN4916 
*PN4917 PN4917 
*PN5126 PN5126 
*PN512S PN512S 
*PN5129 PN512S 

2N1S93 3-24 
2N221S 3-23 
2N221SA 3-23 
2N221S 3-23 
2N221 SA 3-23 
2N221S 
2N221SA 3-23 
2N221S 3-23 
2N221 SA 3-23 
2N24S4 3-30 
2N2904 3-2S 
2N2904 3-2S 
2N2904 3-2S 
2N2904 3-2S 
2N2904 3-2S 
2N2904 
2N2904 
2N2904 
2N3250 
2N3250 
2N3250 
2N3250 
2N3565 
2N3565 
2N3567 
2N3567 
2N3567 
2N3641 
2N3641 
2N3641 
2N3644 
2N3644 
2N36SS 
2N36SS 
2N36SS 
2N3691 
2N3691 
2N424S 
2N424S 
2N424S 
2N424S 
2N425S 
2N425S 
2N425S 
2N425S 
PN4357 
2N4SSS 
2N4SSS 
2N4916 
2N4916 
2N5126 
2N512S 
2N512S 

3-2S 
3-2S 
3-2S 
3-2S 
3-2S 
3-27 
3-2S 
3-29 
3-23 
3-23 
3-24 
3-23 
3-23 
3-24 
3-23 
3-2S 
3-2S 
3-35 
3-35 
3-35 

3-32 
3-32 
3-32 
3-32 

3-19 
3-19 
3-34 
3-34 
3-34 
3-27 
3-27 
3-35 
3-22 
3-22 

SS17 
SS15 
SS15 
SS15 
SS15 
SS15 
SS15 
SS15 
SS15 
SSS 
SS22 
SS12 
SS12 
SS12 
SS12 
SS12 
SS12 
SS12 

SSS 
SS15 

SS15 
SS15 
SS15 
SS22 
SS22 
SSl 
SSl 
SSl 

SS33 
SS33 
SS33 
SS33 
SS31 
SS31 
SS31 
SS31 
SS4 

SS23 
SS23 
SSl 
SS15 
SS15 

I 



Industry Recommended 
Type Fairchild 

Number Device 

*PN5130 
*PN5131 
*PN5132 
*PN5133 
*PN5134 
*PN5135 
*PN5136 
*PN5137 
*PN513S 
*PN5139 
*PN5142 
*PN5143 
*PN5S55 
*PN5S56 
*PN5S57 
*PN5S5S 
*PN5910 
*PN5964 
*PN5965 
*RF400 
*RF401 
SD345 
SD445 
SDA345 
SDA445 
SDB345 
SOB445 
SE 1001 
SE1002 
SE1010 
SE2001 
SE2002 
SE3001 
SE3002 

PN5130 
PN5131 
PN5132 
PN5133 
PN5134 
PN5135 
PN5136 
PN5137 
PN513S 
PN5139 
PN5142 
PN5143 
PN5S55 
PN5S56 
PN5S57 
PN5S5S 
PN5910 
PN5964 
PN5965 
RF400 
RF401 
2N6123 
2N6126 
2N6122 
2N6125 
2N6123 
2N6126 
SE1001 
SE1002 
SE1010 
SE2001 
SE2002 
SE3001 
SE3002 

SE3646 2N3646 
SE4001 SE4001 
SE4002 SE4002 
SE4010 SE4010 
SE4020 SE4020 
SE4021 SE4021 
SE4022 SE4022 
SE5001 2N36SS 
SE5002 2N36S9 
SE5003 2N3690 
SE5006 SE5006 

*SE5020 SE5020 
*SE5021 SE5021 
*SE5022 SE5022 
*SE5023 SE5023 
*SE5024 SE5024 
SE5025 PE5025 
SE5030B PE5030B 

*SE5035 SE5035 

Data 
Sheet 

2N5130 
2N5131 
2N5131 
2N5133 
2N5134 
2N5135 
2N5135 
2N5135 
2N513S 
2N5139 
2N5142 
2N5142 
2N5S55 
2N5S55 
2N5S55 
2N5S55 
2N5771 
PN5964 
PN5964 
RF400 
RF400 
2N6121 
2N6124 
2N6121 
2N6124 
2N6121 
2N6124 

2N3646 

2N36SS 
2N36SS 
2N36SS 
2N36SS 
SE5020 
SE5020 
SE5020 
SE5020 
SE5020 
PE5025 
PE5029 
SE5035 

Short 
Form Family 
Data Characteristics 

3-35 
3-22 
3-22 
3-29 
3-1S 
3-22 
3-22 
3-22 
3-22 
3-27 
3-27 
3-27 

3-19 
3-33 
3-33 
3-9 
3-9 

3-24 

3-35 
3-22 
3-22 
3-35 
3-35 

3-29 
3-29 
3-29 
3-30 
3-30 

3-35 
3-34 
3-34 
3-34 
3-34 
3-34 

3-34 

SS27 

SSS 
SS2S 
SS15 
SS15 
SS15 
SS33 

SS22 
SS22 
SS24 
SS17 
SS24 
SS17 
SS31 

SS16 
SS16 
01 
01 
PWR5 
PWR14 
PWR5 
PWR14 
PWR5 
PWR14 
SS14 
SS14 
SS2 
SS14 
SS14 
SS27 
SS27 
SS22 
SSS 
SSS 
SSS 
SSS 
SSS 
SSS 
SSl 
SSl 
SS1 
SS1 
SS3 
SS3 
SS3 
SS3 
SS3 
SS6 
SS12 

SS12 

2-22 

Industry Recommended 
Type Fairchild 

Number Device 

*SE5036 
SE5040 

*SE5050 
*SE5051 
SE5052 

*SE5055 
*SE5315 
SE6001 
SE6002 

*SE6020 
*SE6021 
SE6022 
SE6023 
SE7001 
SE7002 
SE7010 

*SE7055 
*SE7056 
*SE7057 
SE7066 
SES010 

*SE9051 
*SE9052 
*SE9331 
TIP29 
TIP29A 
TIP29B 
TIP29C 
TIP30 
TIP30A 
TIP30B 
TIP30C 
TIP31 
TIP31A 
TIP31B 
TIP31C 
TIP32 
TIP32A 
TIP32B 
TIP32C 
TIP33 
TIP33A 
TIP338 
TIP33C 
TIP34 
TIP34A 
TIP348 
TIP34C 
TIP41 
TIP41A 
TIP41B 
TIP41C 
TIP42 

SE5036 
SE5040 
SE5050 
SE5051 
SE5052 
SE5055 
SE5315 
2N3567 
2N3566 
SE6020 
SE6021 
PE6020 
PE6021 
SE7001 
SE7002 
SE7010 
SE7055 
SE7056 
SE7057 
CF 
2N3722 
SE9051 
SE9052 
SE9331 
2N6121 
2N6122 
2N6123 
2N6123 
2N6124 
2N6125 
2N6126 
2N6126 
2N6121 
2N6122 
2N6123 
2N6123 
2N6124 
2N6125 
2N6126 
2N6126 
2N6129 
2N6130 
2N6131 
2N6131 
2N6132 
2N6133 
2N6134 
2N6134 
2N6129 
2N6130 
2N6131 
2N6131 
2N6132 

Data 
Sheet 

SE5035 
BF167 
SE5050 
SE5050 

SE5055 
FT0601 
2N3567 
2N3566 
PE6020 
PE6020 
PE6020 
PE6020 

SE7055 
SE7055 
SE7055 

2N3722 
2N6233 
2N6233 
SE9331 
2N6121 
2N6121 
2N6121 
2N6121 
2N6124 
2N6124 
2N6124 
2N6124 
2N6121 
2N6121 
2N6121 
2N6121 
2N6124 
2N6124 
2N6124 
2N6124 
2N6129 
2N6129 
2N6129 
2N6129 
2N6132 
2N6132 
2N6132 
2N6132 
2N6129 
2N6129 
2N6129 
2N6129 
2N6132 

Short 
Form Family 
Data Characteristics 

3-34 
3-34 
3-34 
3-34 
3-34 
3-34 

3-24 
3-24 

3-33 
3-33 
3-33 
3-33 
3-33 
3-33 

3-36 
3-36 
3-36 

SS12 

SS3 
SS3 
SS3 
SS10 
SS26 
SS15 
SS15 
SS17 
SS17 
SS17 
SS17 
SS16 
SS16 
SS16 
SS11 
SSl 1 
SS11 

SS9 
PWR9 
PWR9 
PWRS 
PWR5 
PWR5 
PWR5 
PWR5 
PWR14 
PWR14 
PWR14 
PWR14 
PWR5 
PWR5 
PWR5 
PWR5 
PWR14 
PWR14 
PWR14 
PWR14 
PWR10 
PWR10 
PWR10 
PWR10 
PWR17 
PWR17 
PWR17 
PWR17 
PWR10 
PWR10 
PWR10 
PWR10 
PWR17 



Recommended Industry 
Type 

Number 
Fairchild Data 
Device Sheet 

TIP42A 
TIP42B 
TIP42C 
TIP501 
TIP502 
TIP530 
TIP3055 
TIS37 
TIS38 
TIS44 
TIS45 
TIS46 
TIS47 
TIS48 
TIS49 
TIS50 
TIS51 
TIS52 
TIS53 
TIS54 
TIS55 
TIS56 
TIS57 

2N6133 2N6132 
2N6134 2N6132 
2N6134 2N6132 
2N5321 2N5320 
2N5320 2N5320 
SE9052 2N6233 
2N6131 2N6129 
2N3905 2N3905 
2N3905 2N3905 
2N5772 2N3646 
2N5772 2N3646 
2N5772 2N3646 
2N5769 2N2369 
2N5769 2N2369 
2N5769 2N2369 
2N5771 
2N5769 
2N5772 
MPS3640 
MPS3640 
2N5772 
SE5055 
SE5055 

TIS62 2N5770 
TIS63 2N5770 
TIS64 2N5770 
TIS84 PE5031 
TIS85 PE5030B 
TIS86 PE5031 
TIS87 PE5031 
TIS88 2N5484 
TIS90 2N4401 
TIS90M 2N4401 
TIS91 2N4403 
TIS91M 2N4403 
TIS92 2N4401 
TIS92M 2N4401 
TIS93 2N4403 
TIS93M 2N4403 
TIS97 2N5210 
TIS98 2N5961 
TIS99 MPSA06 
TIS100 2N5833 
TIS101 2N5831 
TIS104 PE5030B 
TP3638 2N3638 
TP3638A 2N3638A 
TP4123 2N4123 
TP4124 2N4124 
TP4125 2N4125 
TP4126 2N4126 
TP4257 2N4258 
TP4258 2N4258 

2N5771 
2N2369 
2N3646 
2N3639 
2N3639 
2N3646 
SE5055 
SE5055 
2N918 
2N918 
2N918 
PE5029 
PE5029 
PE5029 
PE5029 
2N5484 
2N4400 
2N4400 
2N4402 
2N4402 
2N4400 
2N4400 
2N4402 
2N4402 
2N5209 
2N5961 
MPSA05 
2N5830 
2N5830 
PE5029 
2N3638 
2N3638 
2N4123 
2N4123 
2N4125 
2N4125 
2N4258 
2N4258 

Short 
Form Family 
Data Characteristics 

PWR17 
PWR17 
PWR17 
PWR2 
PWR2 
PWR9 
PWR10 
SS23 
SS23 
SS5 
SS5 
SS5 
SS28 
SS28 
SS28 
SS31 
SS28 
SS5 
SS5 
SS5 
SS5 
SS10 
SS10 
SS27 
SS27 
SS27 
SS12 
SS12 
SS12 
SS12 

SS15 
SS15 
SS22 
SS22 
SS15 
SS15 
SS22 
SS22 

SSS 
SS17 
SS16 
SS16 
SS12 
SS22 
SS22 
SS14 
SS14 
SS23 
SS23 
SS31 
SS31 

2-23 

Industry 
Type 

Number 

TP4274 
TP4275 
TPS6512 
TPS6513 
TPS6514 
TPS6515 
TPS6516 
TPS6517 
TPS6518 
TPS6519 
TPS6522 
TPS6523 
1N193 
1N194 
1N194A 
1N195 
1N196 
1N300 
1N300A 
1N300B 
1N301 
1N301A 
1N301B 
1N316 
1N317 
1N318 
1N319 
1N320 
1N323 
1N324 
1N325 
1N326 
1N327 
1N330 
1N331 
1N350 
1N351 
1N352 
1N353 
1N359 
1N360 
1N361 
1N362 
1N363 
1N373 
1N374 
1N375 
1N376 
1N377 
1N378 
1N379 
1N380 
1N381 

Recommended 
Fairchild Data 
Device Sheet 

2N4274 2N4274 
2N4275 2N4274 
MPS6512 MPS6512 
MPS6513 MPS6512 
MPS6514 MPS6512 
MPS6515 MPS6512 
MPS6516 MPS6516 
MPS6517 MPS6516 
MPS6518 MPS6516 
MPS6519 MPS6516 
MPS6522 MPS6522 
MPS6523 MPS6522 
FDH666 FD600 
FDH666 FD600 
FDH666 FD600 
FDH666 
FDH666 
1N482 
1N482 
1N482 
1N483 
1N483 
1N483 
1 N4001 
1N4002 
1N4003 
1N4004 
1N4005 
1N4001 
1N4002 
1N4003 
1N4004 
1N4005 
1N456 
1N456 
1N457 
1N484 
1N485 
1N661 
1 N4001 
1N4002 
1N4003 
1N4004 
1N4005 
1N747 
1N749 
1N750 
1N752 
1N754 
1N757 
1N758 
1N964A 
1N966A 

FD600 
FD600 
1N482 
1N482 
1N482 
1N482 
1N482 
1N482 
1 N4001 
1 N4001 
1N4001 
1N4001 
1 N4001 
1N4001 
1 N4001 
1 N4001 
1N4001 
1 N4001 
1N456 
1N456 
1N457 
1N482 
1N482 
1N659 
1 N4001 
1N4001 
1N4001 
1 N4001 
1 N4001 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N957 
1N957 

Short 
Form Family 
Data Characteristics 

SS31 
SS31 
SS14 
SS14 
SS14 
SS14 
SS23 
SS23 
SS23 
SS23 
SS23 
SS23 

D5 
D5 
D5 
D5 
D5 
D5 
D10 
D10 
D10 
D10 
D10 
D10 
D10 
D10 
D10 
D10 
D5 
D5 
D5 
D5 
D5 
D4 
D10 
D10 
D10 
D10 
D10 
DB 
DB 
D8 
D8 
D8 
D8 
D8 
D8 
D8 

I 



Industry Recommended 
Type Fairchild 

Number Device 

1N382 
1N383 
1N384 
1N385 
1N432 
1N432A 
1N433 
1 N433A 
1N434 
1N434A 
1N440 
1N440B 
1N441 
1N441B 
1N442 
1N442B 
1N443 
1N443B 
1N444 
1 N444B 
1N445 
1N445B 

*1 N456 
*1N456A 
*1 N457 
*1 N457 A 
* 1 N458 
*1N458A 
*1 N459 
*1N459A 

1N460 
1N460A 

*1 N461 
*1N461A 
* 1 N462 
*1N462A 
*1 N463 
*1N463A 
* 1 N464 
*1N464A 

1N466 
1N466A 
1N467 
1N467A 
1N468 
1N468A 
1N469 
1N469A 
1N470 
1N470A 

* 1 N482 
*1N482A 
*1N482B 

1N968A 
1N970A 
1N972A 
1N973A 
1N482 
1N482 
1 N485 
1N485 
1N485 
1N485 
1 N4002 
1 N4002 
1N4003 
1N4003 
1N4004 
1N4004 
1N4004 
1N4004 
1N4005 
1N4005 
1N4005 
1N4005 
1N456 
1N456A 
1N457 
1 N457 A 
1N458 
1N458A 
1N459 
1 N459A 
1N484 
1N484 
1N461 
1 N461 A 
1N462 
1N462A 
1N463 
1 N463A 
1N464 
1N464A 
1N747 
1N746A 
1N749 
1N749A 
1N750 
1N750A 
1N753 
1 N753A 
1N754 
1 N754A 
1N482 
1N482A 
1N482B 

Data 
Sheet 

1N957 
1 N957 
1N957 
1N957 
1N482 
1N482 
1N482 
1 N482 
1N482 
1N482 
1 N4001 
1 N4001 
1 N4001 
1 N4001 
1 N4001 
1 N4001 
1 N4001 
1 N4001 
1 N4001 
1 N4001 
1 N4001 
1 N4001 
1N456 
1N456 
1N457 
1N457 
1N458 
1 N458 
1 N459 
1N459 
1N482 
1 N482 
1N461 
1N461 
1N462 
1N462 
1N463 
1N463 
1N464 
1N464 
1N746 
1N746 
1N746 
1N746 
1 N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N482 
1N482 
1N482 

Short 
Form Family 
Data Characteristics 

3-8 
3-8 
3-8 
3-8 
3-8 
3-8 
3-8 
3-8 

3-7 
3-7 
3-7 
3-7 
3-7 
3-7 
3-7 
3-7 

3-7 
3-8 
3-8 

08 
08 
08 
08 
05 
05 
05 
05 
05 
05 
010 
010 
010 
010 
010 
010 
010 
010 
010 
010 
010 
010 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
08 
08 
08 
08 
08 
08 
08 
08 
08 
DB 
05 
05 
05 

2-24 

Industry Recommended 
Type Fairchild 

Number Device 

* 1 N483 
*1N483A 
*1 N483B 
*1N484 
*1N484A 
*1N484B 
*1N485 
*1N485A 
* 1 N485B 
*1 N486 
*1N486A 
*1N486B 

1 N530 
1 N531 
1N532 
1 N533 
1N534 
1N535 
1 N536 
1N537 
1N538 
1 N539 
1N540 
1 N547 
1N596 
1N599 
1N599A 
1N600 
1N600A 
1N601 
1N601A 
1N602 
1 N602A 
1N603 
1N603A 
1N604 
1N604A 
1 N605 
1N605A 
1N606 
1N606A 
1N607 
1 N607A 
1N608 
1 N608A 
1N609 
1N609A 
1N610 
1N610A 
1 N611 
1N611A 
1 N612 
1N612A 

1N483 
1N483A 
1N483B 
1N484 
1N484A 
1N484B 
1 N485 
1N485A 
1N485B 
1N486 
1N486A 
1N486B 
1 N4002 
1N4003 
1N4004 
1N4004 
1N4005 
1N4005 
1 N4001 
1N4002 
1N4003 
1N4004 
1N4004 
1N4005 
1N4005 
1 N4001 
1 N4001 
1N4002 
1N4002 
1N4003 
1N4003 
1N4003 
1N4003 
1N4004 
1 N4004 
1N4004 
1N4004 
1 N4005 
1N4005 
1N4005 
1 N4005 
1 N4001 
1 N4001 
1N4002 
1N4002 
1N4003 
1N4003 
1N4003 
1N4003 
1N4004 
1N4004 
1N4004 
1N4004 

Data 
Sheet 

1N482 
1N482 
1N482 
1N482 
1N482 
1N482 
1N482 
1N482 
1 N482 
1N482 
1N482 
1N482 
1 N4001 
1 N4001 
1 N4001 
1 N4001 
1N4001 
1N4001 
1 N4001 
1N4001 
1N4001 
1 N4001 
1 N4001 
1 N4001 
1 N4001 
1N4001 
1 N4001 
1 N4001 
1 N4001 
1 N4001 
1 N4001 
1 N4001 
1 N4001 
1 N4001 
1 N4001 
1 N4001 
1 N4001 
1 N4001 
1 N4001 
1 N4001 
1 N4001 
1 N4001 
1 N4001 
1 N4001 
1 N4001 
1 N4001 
1 N4001 
1 N4001 
1 N4001 
1 N4001 
1 N4001 
1 N4001 
1 N4001 

Short 
Form Family 
Data Characteristics 

3-7 
3-8 
3-8 
3-7 
3-8 
3-8 
3-7 
3-8 
3-8 
3-8 
3-8 
3-8 

05 
D5 
05 
05 
05 
05 
05 
D5 
D5 
D5 
D5 
D5 
010 
D10 
010 
D10 
D10 
D10 
010 
D10 
010 
010 
010 
010 
010 
D10 
D10 
010 
D10 
D10 
D10 
D10 
D10 
D10 
D10 
D10 
010 
010 
010 
010 
010 
010 
010 
010 
010 
010 
D10 
D10 
D10 
D10 
D10 
D10 
D10 



Industry 
Type 

Number 

1N613 
1N613A 
1N614 
1N614A 
1N619 
1N622 

* 1 N625 
* 1 N626 
* 1 N627 
*1 N62B 
* 1 N629 
* 1 N643 
*1N643A 

1N645 
1N645A 
1N646 
1N647 
1N64B 
1N649 

* 1 N65B 
1N65BA 

* 1 N659 
1N659A 

* 1 N660 
1 N660A 

*1 N661 
1 N661A 

*1N662 
*1N662A 
*1N663 
*1N663A 

1N664 
1N665 
1N666 
1N667 
1N66B 
1N669 
1N674 
1N675 
1 N676 
1N677 
1N67B 
1N679 
1 N6B1 
1N6B2 
1N6B3 
1N6B4 
1N6B5 
1N6B6 
1N6B7 
1N6B9 
1N690 

Recommended 
Fairchild Data 
Device Sheet 

1N4005 1N4001 
1 N4005 1 N4001 
1 N4005 1 N4001 
1N4005 1N4001 
FDH666 FD600 
FDH444 
1N625 
1N626 
1N627 
1N62B 
1N629 
1N643 
1 N643A 
1N4003 
1N4003 
1N4004 
1N4004 
1N4005 
1N4005 
1N65B 
1N65BA 
1N659 
1N659 
1N660 
1N660 
1N661 
1N661 
1N662 
1N662A 
1N663 
1N663A 
1N756A 
1N759A 
1N965B 
1N967B 
1N969B 
1N971 B 
1N750A 
1N753A 
1N4002 
1N4002 
1N4003 
1N4003 
1N4004 
1N4004 
1N4004 
1N4004 
1N4005 
1N4005 
1N4005 
1 N5005 
FDH400 

FD400 
1N625 
1N625 
1N625 
1N625 
1N625 
1N643 
1N643 
1 N4001 
1 N4001 
1 N4001 
1 N4001 
1N4001 
1 N4001 
1N65B 

1N659 
1N659 
1N659 
1N659 
1N659 
1N659 
1N662 
1N662 
1N662 
1N662 
1N746 
1N746 
1N957 
1N957 
1N957 
1N957 
1N746 
1N746 
1 N4001 
1 N4001 
1N4001 
1 N4001 
1 N4001 
1 N4001 
1 N4001 
1 N4001 
1 N4001 
1 N4001 
1 N4001 
1 N4001 
FD400 

Short 
Form Family 
Data Characteristics 

3-6 
3-5 
3-5 
3-5 
3-5 
3-5 

3-5 

3-4 

3-5 

3-7 

3-5 
3-5 
3-5 
3-5 

D10 
D10 
D10 
D10 
D6 
D4 
D6 
D4 
D4 
D4 
D4 
D4 
D4 
D10 
D10 
D10 
D10 
D10 
D10 
D4 
D4 
D6 
D6 
D4 
D4 
D4 
D4 
D4 
D4 
D4 
D4 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
D10 
D10 
D10 
D10 
D10 
D10 
D10 
D10 
D10 
D10 
D10 
D10 
D4 

2-25 

Industry 
Type 

Number 

1N691 
1N692 
1N693 
1N696 
1N697 
1N701 
1N703 
1 N703A 
1N704 
1N704A 
1N705 
1N705A 
1N706 
1N706A 
1N707 
1N707A 
1N70B 
1N70BA 
1N709 
1N709A 
1N710 
1N710A 
1N711 
1N711A 
1N712 
1N712A 
1N713 
1N713A 
1N714 
1N714A 
1N715 
1 N715A 
1N716 
1 N716A 
1 N717 
1N717A 
1N71B 
1N71BA 
1N719 
1N719A 
1N720 
1N720A 
1N721 
1N721A 
1N722 
1N722A 
1N723 
1N723A 
1N724 
1N724A 
1N725 
1N725A 
1N726 

Recommended 
Fairchild Data 
Device Sheet 

FDH400 FD400 
FDH400 FD400 
FDH400 FD400 
FDH666 FD600 
FDH666 FD600 
1 N75BA 
1N747 
1N747A 
1N749 
1 N749A 
1N750 
1 N750A 
1N752 
1N752A 
1N754 
1N754A 
1N752 
1N752A 
1N753 
1N753A 
1N754 
1 N754A 
1N755 
1N755A 
1N756 
1N756A 
1N757 
1N757A 
1N75B 
1N75BA 
1N962A 
1N962B 
1N963A 
1N963B 
1N964A 
1N964B 
1N965A 
1N965B 
1N966A 
1N966B 
1N967A 
1N967B 
1N96BA 
1N968B 
1 N969A 
1N969B 
1N970A 
1N970B 
1N971A 
1 N971 B 
1N972B 
1N972B 
1N973A 

1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
18746 
1N746 
1N746 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 

Short 
Form Family 
Data Characteristics 

D4 
D4 
D4 
D6 
D6 
DB 
DB 
DB 
DB 
D8 
DB 
DB 
D8 
DB 
DB 
D8 
DB 
D8 
D8 
DB 
D8 
DB 
D8 
DB 
DB 
DB 
D8 
DB 
DB 
D8 
D8 
D8 
DB 
DB 
D8 
D8 
D8 
D8 
DB 
DB 
D8 
D8 
D8 
DB 
D8 
DB 
DB 
D8 
DB 
DB 
DB 
D8 
D8 

I 



Industry Recommended 
Type Fairchild Data 

Number Device Sheet 

1N726A 
*1N746 
*1N746A 
*1N747 
*1N747A 
*1N74B 
*1N74BA 
*1N749 
*1N749A 
*1N750 
*1N750A 
*1N751 
*1N751A 
*1N752 
*1N752A 
* 1 N753 
*1N753A 
* 1 N754 
*1N754A 
*1N755 
*1N755A 
*1 N756 
*1N756A 
*1N757 
*1N757A 
*1N75B 
*1N75BA 
*1N759 
*1N759A 

1 N761 
1N762 
1N763 
1N764 
1N765 
1N766 
1N767 
1N76B 
1N769 
1N77B 
1N779 
1N7B9 
1N790 
1 N791 
1N792 
1N793 
1N794 
1N795 
1N796 
1N797 
1N79B 
1N799 
1NBOO 
1NB01 

1N973B 
1N746 
1N746A 
1N747 
1N747A 
1N74B 
1N74BA 
1N749 
1N749A 
1N750 
1N750A 
1N751 
1N751A 
1N752 
1N752A 
1N753 
1 N753A 
1N754 
1N754A 
1N755 
1N755A 
1N756 
1N756A 
1N757 
1N757A 
1N75B 
1N75BA 
1N759 
1N759A 
1N750 
1N752 
1N754 
1N757 
1N75B 
1 N964A 
1 N966A 
1N96BA 
1N970A 
1N77B 
1N779 
1N7B9 
1N790 
1N791 
1N792 
1N793 
1N794 
1N795 
1N796 
1N797 
1N660 
1N799 
1N3070 
1NB01 

1N957 
1N746 
1N746 
1 N4746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N957 
1N957 
1N957 
1N957 

1N659 

1N3070 

Short 
Form Family 
Data Characteristics 

3-10 
3-10 
3-10 

3-10 
3-10 
3-10 
3-10 
3-10 
3-10 
3-10 
3-10 
3-10 
3-10 
3-10 
3-10 
3-10 
3-10 
3-10 
3-10 
3-10 
3-10 
3-10 
3-10 
3-10 
3-10 
3-10 
3-11 

3-5 
3-7 
3-6 
3-6 
3-6 
3-6 
3-5 
3-5 
3-7 
3-5 
3-5 

3-7 

3-5 

DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 

DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
D4 
D4 
D6 
D6 
D4 
D4 
D6 
D4 
D4 
D4 
D6 
D4 
D4 
D4 
D4 

2-26 

Industry Recommended 
Type Fairchild Data 

Number Device Sheet 

1NB02 
1NB03 
1NB04 
1NB06 
1NB07 
lNBOB 
1NB09 
1NB10 
1 NB11 
1NB12 
1NB13 
1NB14 
1NB15 
1NB16 
1NB17 
1NB1B 
1NB37 
1NB37A 
1NB3B 
1NB39 
1NB40 
1 NB41 
1NB42 
1NB43 
1NB44 
1NB45 
1 NB46 
1NB47 
1 NB4B 
1NB49 
1NB50 
1NB51 
1NB52 
1NB57 
1NB5B 
1NB59 
1NB60 
1NB61 
1NB62 
1NB63 
1NB6B 
1NB69 
1NB70 
1 NB71 
1NB72 
1NB73 
1NB74 
1NB79 
lNBBO 
1NBB1 
1NBB2 
1NBB3 
1NBB4 

1N3070 
1N3070 
1NB04 
1NB06 
1NB07 
1NBOB 
1NB09 
FDH600 
1NBl1 
1NB12 
1NB13 
1NB14 
1NB15 
1 NB16 
1 N3070 
1NB1B 
1NB37 
1 NB37A 
1NB3B 
1NB39 
1NB40 
1NB41 
1NB42 
1NB43 
1NB44 
1NB45 
1 N4001 
1N4002 
1N4003 
1N4004 
1N4004 
1N4005 
1N4005 
1 N4001 
1N4002 
1N4003 
1N4004 
1N4004 
1N4005 
1N4005 
1 N4001 
1N4002 
1N4003 
1N4004 
1N4004 
1N4005 
1N4005 
1 N4001 
1N4002 
1N4003 
1N4004 
1N4004 
1N4005 

1N3070 
1N3070 

FD600 

1 N3070 

1 N4001 
1 N4001 
1 N4001 
1 N4001 
1 N4001 
1 N4001 
1N4001 
1N4001 
1 N4001 
1N4001 
1 N4001 
1 N4001 
1 N4001 
1 N4001 
1 N4001 
1 N4001 
1 N4001 
1 N4001 
1N4001 
1 N4001 
1 N4001 
1N4001 
1N4001 
1 N4001 
1 N4001 
1 N4001 
1 N4001 

Short 
Form Family 
Data Characteristics 

3-5 
3-5 
3-5 
3-5 
3-5 

3-6 
3-5 
3-6 
3-4 
3-6 
3-7 

3-5 
3-5 
3-5 
3-5 
3-5 
3-5 
3-5 
3-5 
3-5 
3-7 
3-5 

D4 
D4 
D4 
D4 
D4 
D4 
D4 
D6 
D6 
D6 
D6 
D6 
D6 
D5 
D4 
04 
D4 
04 
D4 
D4 
D4 
D4 
D4 
D4 
D4 
D4 
DlO 
DlO 
DlO 
DlO 
DlO 
D10 
DlO 
DlO 
DlO 
DlO 
DlO 
DlO 
DlO 
DlO 
DlO 
DlO 
DlO 
DlO 
DlO 
DlO 
D10 
D10 
DlO 
DlO 
DlO 
DlO 
DlO 



Industry Recommended 
Type Fairchild 

Number Device 

1N885 
1N890 
1N891 
1N892 
1N893 
1N897 
1N898 
1N899 
1N900 
1N901 
1N902 
1N903 
1N903A 
1N904 
1N904A 
1N905 
1N905A 
1N906 
1N906A 
1N907 
1N907A 
1N908 
1N908A 

*1N914 
*1 N914A 
*1N914B 

1N915 
*1N916 
*1N916A 
*1N916B 

1N917 
1N919 
1N920 
1N921 
1N922 
1N923 
1N925 
1N926 
1N927 
1N928 
1N929 
1N930 
1N931 
1N932 
1N934 
1N947 
1N948 

*1N957 
*1N957A 
*1N957B 
*1N958 
*1N958A 
*1N958B 

1N4005 
1N890 
1N891 
1N4148 
1N3070 
1 N4148 
1N914B 
1 N4148 
1 N4148 
1N4148 
1N3070 
1N903 
1N903A 
1N904 
1N904A 
1N905 
1N905A 
1N906 
1N906A 
1N907 
1N907A 
1N908 
1N908A 
1N914 
1N914A 
1N914B 
1N914B 
1N916 
1N916A 
1 N916B 
1N914 
1N3070 
1N3069 
1N662 
1N662 
FOH444 
1N925 
1N926 
1N927 
1N928 
1N914B 
FOH666 
1 N4148 
1N3070 
1N3064 
1 N4005 
1N662A 
1N957 
1N957A 
1 N957B 
1N958 
1 N958A 
1N958B 

Short 
Data 

Sheet 
Form Family 
Data Characteristics 

1N4001 

1N914 
1N3070 
1N914 
1N914 
1N914 
1N914 
1N914 
1N3070 

3-8 
3-5 

3-4 
3-4 
3-4 
3-4 
3-4 
3-4 
3-4 
3-4 
3-4 
3-4 
3-4 
3-4 

1 N914 3-3/3-12 
1 N914 3-3 
1N914 3-3 
1N914 
1N914 3-3 
1 N914 3-3 
1N914 3-3 
1N914 
1N3070 

1N662 
1N662 
F0400 

1N914 
F0600 
1N914 
1N3070 
1N3062 
1 N4001 
1N662 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 

3-7 
3-7 
3-5 
3-5 

3-10 
3-10 
3-10 
3-10 
3-10 
3-10 

010 
05 
04 
06 
04 
06 
06 
06 
06 
06 
04 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
04 
06 
04 
04 
04 
06 
04 
04 
06 
06 
06 
06 
04 
06 
010 
04 
08 
08 
08 
08 
08 
08 

2-27 

Industry Recommended 
Type Fairchild 

Number Device 

*1N959 
*1N959A 
*1 N959B 
*1 N960 
*1N960A 
*1N960B 
*1N961 
*1 N961 A 
*1 N961 B 
*1N962 
*1N962A 
* 1 N962B 
* 1 N963 
*1N963A 
*1N963B 
*1 N964 
*1N964A 
*1N964B 
*1N965 
*1N965A 
*1N965B 
*1N966 
*1N966A 
*1N966B 
*1N967 
*1N967A 
*1N967B 
*1N968 
*1N968A 
*1N968B 
*1N969 
*1N969A 
* 1 N969B 
* 1 N970 
*1N970A 
* 1 N970B 
*1N971 
*1N971A 
*1N971B 
*1N972 
*1N972A 
*1N972B 
* 1 N973 
*1N973A 
*1N973B 

1N997 
1N998 
1N999 
1N1008 
1N1028 
1N1029 
1N1030 
1 N1031 

1N959 
1N959A 
1N959B 
1N960 
1 N960A 
1 N960B 
1N961 
1N961A 
1 N961 B 
1N962 
1 N962A 
1N962B 
1N963 
1N963A 
1N963B 
1N964 
1 N964A 
1N964B 
1N965 
1 N965A 
1N965B 
1N966 
1N966A 
1N966B 
1N967 
1N967A 
1N967B 
1N968 
1N968A 
1N968B 
1N969 
1 N969A 
1N969B 
1N970 
1 N970A 
1N970B 
1N971 
1N971A 
1 N971 B 
1N972 
1N972A 
1N972B 
1N973 
1N973A 
1N973B 
1N914 
F0444 
1N914 
1N4004 
1 N4001 
1N4002 
1N4003 
1N4003 

Data 
Sheet 

1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N914 
F0400 
1N914 
1N4001 
1 N4001 
1 N4001 
1 N4001 
1 N4001 

Short 
Form Family 
Data Characteristics 

3-10 
3-10 
3-10 
3-10 
3-10 
3-10 
3-10 
3-10 
3-10 
3-10 
3-10 
3-10 
3-10 
3-11 
3-11 
3-11 
3-11 
3-11 
3-11 
3-11 
3-11 
3-11 
3-11 
3-11 
3-11 
3-11 
3-11 
3-11 
3-11 
3-11 
3-11 
3-11 
3-11 
3-11 
3-11 
3-11 
3-11 
3-11 
3-11 
3-11 
3-11 
3-11 
3-11 
3-11 
3-11 

08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
06 
04 
06 
010 
010 
010 
010 
010 

I 



Industry 
Type 

Number 

1N1032 
1N1033 
1N1169 
1N1169A 
1N1486 
1N1487 
1N1488 
1N1489 
1N1490 
1N1491 
1N1492 
1 N1927 
1N1928 
1N1929 
1N1930 
1N1931 
1N1932 
1N1933 
1N 1934 
1N1935 
1N1936 
1 N1937 
1N1938 
1N1954 
1N1955 
1N1956 
1N1957 
1N1958 
1N1959 
1N1960 
1N1961 
1N1962 
1N1963 
1N1964 
1N1965 
1N1981 
1N1982 
1N1983 
1N1984 
1N1985 
1N1986 
1N1987 
1N1988 
1 N1989 
1N1990 
1N1991 
1N1992 
1N2069 
1 N2069A 
1N2070 
1N2070A 
1N2071 
1N2071A 

Recommended 
Fairchild Data 
Device Sheet 

1 N4004 1 N4001 
1N4004 1N4001 
1N4004 1N4001 
1N4004 1N4001 
1N4005 1N4001 
1N4002 1N4001 
1 N4003 1 N4001 
1 N4004 1 N4001 
1N4004 1N4001 
1 N4005 1 N4001 
1 N4005 1 N4001 
1 N748 1 N746 
1N750 1N746 
1 N752 1 N746 
1 N754 1 N746 
1N756 1N746 
1N758 1N746 
1N759 1N746 
1N965A 1N957 
1 N967 A 1 N957 
1 N969A 1 N957 
1N971A 1N957 
1N973A 1N957 
1N748 1N746 
1N750 1N746 
1N752 1N746 
1N754 1N746 
1N756 1N746 
1N758 1N746 
1N759 1N746 
1 N965A 1 N957 
1 N967 A 1 N957 
1N1969A 1N957 
1N971A 1N957 
1 N973A 1 N957 
1N748 1N746 
1 N750 1N746 
1N752 1N746 
1N754 1N746 
1N756 1N746 
1 N758 1 N746 
1N759 1N746 
1 N965A 1 N957 
1 N967 A 1 N957 
1 N969A 1 N957 
1N971A 1N957 
1N973A 1N957 
1 N4003 1 N4001 
1N4003 1N4001 
1N4004 1N4001 
1 N4004 1 N4001 
1 N4005 1 N4001 
1 N4005 1 N4001 

Short 
Form Family 
Data Characteristics 

010 
010 
010 
010 
010 
010 
010 
010 
010 
010 
010 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
010 
010 
010 
010 
010 
010 

2-28 

Industry 
Type 

Number 

1N2072 
1N2073 
1N2074 
1N2075 
1N2076 
1N2077 
1N2078 
1N2079 
1N2080 
1 N2081 
1N2082 
1N2083 
1N2084 
1N2085 
1N2086 
1N2088 
1N2089 
1N2090 
1 N2091 
1N2092 
1N2093 
1N2094 
1N2095 
1 N2096 
1N2103 
1N2104 
1N2105 
1N2106 
1N2107 
1N2108 
1 N2110 
1 N2111 
1N2112 
1N2113 
1 N2114 
1N2115 
1N2116 
1N2482 
1N2483 
1N2484 
1N2485 
1N2486 
1N2487 
1N2488 
1N2489 
1N2609 
1N2610 
1 N2611 
1 N2612 
1N2613 
1N2614 
1 N2615 
1N2765 

Recommended 
Fairchild Data 
Device Sheet 

1 N4001 1 N4001 
1N4002 1N4001 
1 N4003 1 N4001 
1 N4003 1 N4001 
1N4004 1N4001 
1 N4004 1N4001 
1N4004 1N4001 
1N4005 1N4001 
1N4001 1N4001 
1N4002 1N4001 
1 N4003 1 N4001 
1N4004 1N4001 
1 N4004 1 N4001 
1N4005 1N4001 
1N4005 1N4001 
1N4005 1N4001 
1N4005 1N4001 
1N4001 1N4001 
1 N4002 1 N4001 
1N4003 1N4001 
1N4004 1N4001 
1N4004 1N4001 
1N4005 1N4001 
1N4005 1N4001 
1 N4001 1 N4001 
1N4002 1N4001 
1N4003 1N4001 
1 N4004 1 N4001 
1N4004 1N4001 
1N4005 1N4001 
1 N4002 1 N4001 
1 N4003 1 N4001 
1 N4004 1 N4001 
1N4004 1N4001 
1 N4005 1 N4001 
1 N4004 1 N4001 
1N4004 1N4001 
1 N4003 1 N4001 
1 N4004 1 N4001 
1N4005 1N4001 
1 N4003 1 N4001 
1 N4004 1 N4001 
1 N4004 1 N4001 
1N4005 1N4001 
1 N4005 1 N4001 
1 N4001 1 N4001 
1 N4002 1N4001 
1 N4003 1 N4001 
1 N4004 1 N4001 
1N4004 1N4001 
1 N4005 1 N4001 
1N4005 1N4001 
FCT1125 FCT1021 

Short 
Form Family 
Data Characteristics 

010 
010 
010 
010 
010 
010 
010 
010 
010 
010 
010 
010 
010 
010 
010 
010 
010 
010 
010 
010 
010 
010 
010 
010 
010 
010 
010 
010 
010 
010 
010 
010 
010 
010 
010 
010 
010 
010 
010 
010 
010 
010 
010 
010 
010 
010 
010 
010 
010 
010 
010 
010 
03 



Industry Recommended Short 
Type Fairchild Data Form Family 

Number Device Sheet Data Characteristics 

1N2765A FCT1122 
* 1 N3062 1 N3062 
*1N3063 1N3063 
* 1 N3064 1 N3064 

1 N3065 1 N3065 
1N3066 

* 1 N3067 
1N3068 

* 1 N3069 
* 1 N3070 
* 1 N3071 

1N3072 
1 N3073 
1 N3074 
1 N3075 
1N3076 
1 N3077 
1N3078 
1N3079 
1N3080 
1 N3081 
1N3082 
1N3083 
1N3084 
1N3147 
1 N3189 
1N3190 
1N3191 
1N3192 
1N3193 
1N3194 
1N3195 
1N3206 
1N3207 
1 N3215 
1 N3223 
1N3253 
1N3254 
1N3255 
1 N3257 
1N3258 
1N3277 
1 N3278 
1N3279 
1 N3411 
1 N3412 
1 N3413 
1N3414 
1 N3415 
1N3416 
1N3417 
1 N3418 
1N3419 

1N3066 
1 N3067 
1N3068 
1 N3069 
1N3070 
1 N3071 
1 N4001 
1 N4002 
1N4003 
1N4003 
1N4004 
1 N4004 
1 N4004 
1 N4004 
1N4005 
1N4005 
1N4003 
1N4004 
1N4005 
1 N662A 
1N4003 
1 N4004 
1N4005 
1 N3070 
1N4003 
1N4004 
1N4005 
1N662 
1N662A 
1N662 
1N628 
1N4003 
1N4004 
1N4005 
1 N662A 
1N662A 
1N4003 
1N4004 
1N4005 
1N753 
1N754 
1N755 
1N756 
1N758 
1N759 
1N965A 
1N967A 
1N969A 

FCT1021 
1N3062 3-3 
1 N3062 3-3 
1N3062 3-3 

3-3 
3-3 
3-4 
3-6 
3-5 

1 N3070 3-5/3-12 
1N3070 3-5 
1 N4001 
1 N4001 
1 N4001 
1 N4001 
1 N4001 
1 N4001 
1 N4001 
1 N4001 
1 N4001 
1N4001 
1 N4001 
1 N4001 
1 N4001 
1N662 
1 N4001 
1 N4001 
1 N4001 
1N3070 
1 N4001 
1 N4001 
1 N4001 
1N662 
1N662 
1N662 
1N625 
1 N4001 
1 N4001 
1 N4001 
1N662 
1N662 
1N4001 
1N4001 
1N4001 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N957 
1N957 
1N957 

03 
06 
06 
06 
06 
06 
06 
04 
06 
04 
04 
010 
010 
010 
010 
010 
010 
010 
010 
010 
010 
010 
010 
010 
04 
010 
010 
010 
04 
010 
010 
010 
04 
04 
04 
04 
010 
010 
010 
04 
D4 
010 
010 
010 
D8 
D8 
D8 
08 
D8 
D8 
D8 
08 
D8 

2-29 

Industry Recommended 
Type Fairchild 

Number Device 

1 N3420 
1 N3421 
1N3422 
1 N3471 
1N3485 
1N3506 
1 N3507 
1 N3508 
1N3509 
1N3510 
1N3511 
1 N3512 
1N3513 
1N3514 
1N3515 
1N3516 
1N3517 
1N3518 
1 N3519 
1N3520 
1 N3521 
1 N3522 
1 N3523 
1N3524 
1 N3525 
1N3526 
1 N3527 
1 N3528 
1N3529 
1N3530 
1N3544 
1N3545 
1N3546 
1 N3547 
1N3548 
1N3549 
1N3550 
1 N3567 
1 N3568 
1 N3593 
1N3594 

*1 N3595 
1N3596 

* 1 N3597 
1N3598 
1N3599 

*1N3600 
1 N3601 
1N3602 
1N3603 
1N3604 
1N3605 
1N3606 

1N971A 
1 N972A 
1N973A 
1 N482A 
1N485B 
1N746A 
1N747A 
1N748A 
1 N749A 
1N750A 
1N751A 
1N752A 
1N753A 
1N754A 
1N755A 
1N756A 
1N757A 
1N758A 
1 N962B 
1 N963B 
1N964B 
1N965B 
1N966B 
1 N967B 
1N968B 
1N969B 
1N970B 
1 N971 B 
1N972B 
1N973B 
1N4002 
1 N4003 
1N4004 
1N4004 
1N4005 
1 N4005 
1N3070 
1N483A 
1N483A 
1 N4531 
1 N4531 
1 N3595 
1N3596 
1N3597 
1N914 
1N3070 
1N3600 
1N3070 
1N3602 
1N3603 
1N3604 
1N3605 
1N3606 

Short 
Data 

Sheet 
Form Family 
Data Characteristics 

1N957 
1N957 
1N957 
1N482 
1N482 
1N746 
1N746 
1N746 
1N746 
1N746 
1 N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1 N4001 
1 N4001 
1 N4001 
1 N4001 
1 N4001 
1 N4001 
1N3070 
1N482 
1N482 
1 N4531 
1 N4531 
1 N3595 3-8/3-12 

3-4 
1N3597 3-5 
1N914 
1N3070 
1N3600 3-3 
1N3070 

3-4 
3-4 
3-3 
3-3 
3-3 

08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
010 
010 
010 
010 
010 
010 
04 
05 
05 
06 
06 
05 
06 
04 
06 
04 
06 
04 
06 
06 
06 
06 
06 

I 



Industry 
Type 

Number 

1N3607 
1 N3611 
1 N3612 
1 N3613 
1N3625 
1N3722 
1N3731 
1N3748 
1N3749 
1N3750 
1N3754 
1 N3755 
1N3756 
1 N3757 
1N3758 
1 N3759 
1N3872 
1N3873 
1N3952 
1N3954 
1N3956 

*1N4001 
*1N4002 
*1N4003 
*1N4004 
*1N4005 
*1N4009 

1N4043 
*1N4086 

1N4087 
1N4092 
1N4093 
1N4095 
1N4099 
1N4100 
1 N4101 
1N4102 
1N4103 
1N4104 
1N4105 
1N4106 
1N4107 
1 N4108 
1N4109 
1N4110 
1 N4111 
1 N4112 
1 N4113 
1 N4114 
1 N4115 
1 N4116 
1 N4117 
1 N4118 

Recommended 
Fairchild Data 
Device Sheet 

1N4448 1N914 
1 N4003 1 N4001 
1N4004 1N4001 
1N4005 
1N486 
1N914B 
1N914B 
1N4003 
1N4004 
1N4005 
1N4002 
1N4003 
1N4004 
1N4003 
1N4004 
1N4005 
1 N662A 
1N662A 
1N3595 
FOH400 
1 N914B 
1N4001 
1N4002 
1N4003 
1N4004 
1N4005 
1N4009 
1N914B 
1N4086 
1N4087 
1N4454 
1N4454 
1N751 
1N957B 
1N958B 
1N959B 
1N960B 
1N960B 
1 N961 B 
1N962B 
1N963B 
1N964B 
1N965B 
1N965B 
1N966B 
1N967B 
1N967B 
1N968B 
1N968B 
1N969B 
1N970B 
1N970B 
1N971B 

1N4001 
1N482 
1N914 
1N914 
1 N4001 
1 N4001 
1 N4001 
1N4001 
1 N4001 
1N4001 
1 N4001 
1 N4001 
1 N4001 
1N662 
1N662 
1N3595 
F0400 
1N914 
1N4001 
1N4001 
1N4001 
1 N4001 
1N4005 
1N4009 
1N914 
1N4086 

1N3062 
1N3062 
1N746 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 

Short 
Form Family 
Data Characteristics 

3-16 
3-16 
3:16 
3-16 
3-16 
3-4 

3-3 
3-3 

06 
010 
010 
010 
010 
06 
06 
010 
010 
010 
010 
010 
010 
010 
010 
010 
04 
04 
05 
04 
06 
010 
010 
010 
010 
010 
010 
06 
06 
06 
06 
06 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 

2-30 

Industry 
Type 

Number 

1N4119 
1 N4120 
1N4121 
1N4147 

*1N4148 
*1N4149 
*1 N4150 
*1N4151 
*1N4152 
*1N4153 
*1N4154 
*1N4244 

1N4245 
1N4246 
1N4247 

*1 N4305 
* 1 N4306 
*1N4307 

1 N4322 
1N4363 
1N4364 
1 N4365 
1N4366 
1 N4367 
1N4368 
1N4369 
1 N4375 

* 1 N4376 
1N4389 
1N4390 
1 N4391 
1N4392 
1N4444 
1N4445 

*1N4446 
*1N4447 
*1N4448 
*1N4449 
*1N4450 

1 N4451 
1N4453 

*1N4454 
*1N4531 
* 1 N4532 
*1N4533 
*1N4534 
* 1 N4536 
*1N4607 
*1N4610 

1N4620 
1 N4621 
1N4622 
1N4623 

Recommended 
Fairchild Data 
Device Sheet 

1 N971B 1 N957 
1 N972B 1 N957 
1 N972B 1 N957 
1 N914 
1 N4148 
1 N4149 
1 N4150 
1N4151 
1 N4152 
1 N4153 
1 N4154 
1N4244 
1N4003 
1N4004 
1N4005 
1 N4305 
1N4306 
1 N4307 
1N4322 
1 N4363 
1N4002 
1N4003 
1N4004 
1 N4004 
1N4005 
1N4005 
1N914B 
1N4376 
FOH666 
FOH666 
FOH666 
FOH666 
1 N4148 
1 N4148 
1N4446 
1 N4447 
1N4448 
1N4449 
1N4450 
1N914B 
1N4448 
1 N4454 
1 N4531 
1N4532 
1N4533 
1N4534 
1N4536 
1N4607 
1N4610 
1N746A 
1N747A 
1N748A 
1N749A 

1N914 
1N914 
1N914 
1 N3600 
1N4151 
1N4151 
1N4151 
1N4151 
1N4244 
1 N4001 
1 N4001 
1 N4001 
1 N3062 
1 N4306 
1N4306 

1 N4001 
1 N4001 
1 N4001 
1 N4001 
1 N4001 
1 N4001 
1N914 
1N4376 
F0600 
F0600 
F0600 
F0600 
1 N914 
1N914 
1N914 
1N914 
1N914 
1N914 
1N3600 
1N914 
1N914 
1 N3062 
1 N4531 
1 N4531 
1 N4533 
1 N4533 
1 N4009 
1N4607 
1 N3600 
1N746 
1N746 
1N746 
1N746 

Short 
Form Family 
Data Characteristics 

3-3 
3-3 
3-3 
3-3 
3-3 
3-3 
3-4 
3-3 

3-3 
3-12 
3-12 
3-4 
3-5 

3-3 

3-3 
3-3 
3-3 
3-3 
3-4 

3-4 
3-3 
3-4 
3-3 
3-3 
3-4 

3-3 

08 
08 
08 
06 
06 
06 
06 
06 
06 
06 
06 
07 
010 
010 
010 
06 
06 
06 
06 

010 
010 
010 
010 
010 
010 
06 
07 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
08 
08 
08 
08 



Recommended Industry 
Type 

Number 
Fairchild Data 
Device Sheet 

1N4624 
1 N4625 
1N4626 
1 N4627 
1N4726 

1N750A 1N746 
1N751A 1N746 
1N752A 1N746 
1 N753A 1 N746 
1N4727 1N4727 

* 1 N4727 
1N4816 
1 N4817 
1 N4818 
1 N4819 
1N4820 
1 N4821 
1N4822 
1 N4861 
1N4862 
1N4863 
1N4864 
1N4938 

* 1 N4950 
1N5004 
1 N5005 
1N5006 
1N5007 

1N4727 
1N4001 
1N4002 
1N4003 
1N4004 
1N4004 
1N4005 
1N4005 
1N483 
1N483 
1N914B 
1N914B 
1N3070 
1N4950 
1N4002 
1N4003 
1N4004 
1N4005 

1N5219 1N4454 
1 N5220 1 N4454 
1 N5234 1 N753 
1 N5234A 1 N753 
1 N5234B 1 N753A 
1 N5235 1 N754 
1N5235A 1N754 
1 N5235B 1 N754A 
1 N5236 1 N755 
1 N5236A 1 N755 
1N5236B 1N755A 
1N5237 1N756 
1N5237A 1N756 
1 N5237B 1 N756A 
1 N5238 1 N757 
1 N5238A 1 N757 
1 N5238B 1 N757 A 
1 N5239 1 N757 
1 N5239A 1 N757 
1N5239B 1N957A 
1 N5240 1 N758 
1 N5240A 1 N758 
1N5240B 1N758A 
1 N5241 1 N759 
1 N5241A 1 N759 
1 N5241 B 1 N759A 
1 N5242 1 N759 
1 N5242A 1 N759 
1N5242B 1N759A 

1N4727 
1 N4001 
1 N4001 
1 N4001 
1 N4001 
1 N4001 
1 N4001 
1 N4001 
1N482 
1N482 
1N914 
1N914 
1 N3070 
1N4950 
1 N4001 
1 N4001 
1 N4001 
1 N4001 
1N3062 
1N3062 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 
1N746 

Short 
Form Family 
Data Characteristics 

3-4 

3-4 

08 
08 
08 
08 
06 
06 
010 
010 
010 
010 
010 
010 
010 
05 
05 
06 
06 
06 
06 
010 
010 
010 
010 
06 
06 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 

2-31 

Industry Recommended 
Type Fairchild Data 

Number Device Sheet 

1 N5243 1 N964A 1 N957 
1N5243A 1N964A 1N957 
1 N5243B 1 N964B 1 N957 
1 N5244 1 N965A 1 N957 
1 N5244A 1 N965A 1 N957 
1 N5244B 1 N965B 
1 N5245 1 N965A 
1 N5245A 1 N965A 
1 N5245B 1 N965B 
1 N5246 1 N966A 
1 N5246A 1 N966A 
1 N5246B 1 N966B 
1N5247 1N967A 
1N5247A 1N967A 
1N5247B 1N967B 
1N5248 1N967A 
1 N5248A 1 N967 A 
1 N5248B 1 N967B 
1 N5249 1 N968A 
1 N5249A 1 N968A 
1 N5249B 1 N968B 
1 N5250 1 N968A 
1N5250A 1N968A 
1 N5250B 1 N968B 
1 N5251 1 N969A 
1N5251A 1N969A 
1N5251B 1N969B 
1 N5252 1 N970A 
1 N5252A 1 N970A 
1 N5252B 1 N970B 
1 N5253 1 N970A 
1 N5253A 1 N970A 
1 N5253B 1 N970B 
1N5254 1N971A 
1N5254A 1N971A 
1 N5254B 1 N971 B 
1N5255 1N971A 
1N5255A 1N971A 
1 N5255B 1 N971 B 
1 N5256 1 N972A 
1 N5256A 1 N972A 
1 N5256B 1 N972B 
1 N5257 1 N973A 
1 N5257 A 1 N973A 
1 N5257B 1 N973B 

*1N5282 
*1N5317 
*1N5318 
*1N5319 
*1 N5390 
1 N5412 
1N5413 
1N5414 

1N5282 
1N5317 
1N5318 
1N5319 
1N5390 
1N4450 
1N4607 
1N4607 

1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1 N5282 
1N5317 
1 N5317 
1 N5317 
FHl 100 
1N3600 
1N4607 
1N4607 

Short 
Form Family 
Data Characteristics 

3-3 
3-3 
3-4 
3-4 
3-9 

08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
06 
06 
06 
06 
012 
06 
06 
06 

I 



Industry 
Type 

Number 

1N5518 
1 N5518A 
1 N5518B 
1 N5519 
1 N5519A 
1 N5519B 
1 N5520 
1N5520A 
1N55208 
1 N5521 
1N5521A 
1 N5521 B 
1 N5522 
1 N5522A 
1N5522B 
1N5523 
1 N5523A 
1N55238 
1N5524 
1 N5524A 
1N55248 
1 N5525 
1 N5525A 
1N55258 
1 N5526 
1 N5526A 
1N5526B 
1 N5527 
1N5527A 
1 N5527B 
1 N5528 
1 N5528A 
1N55288 
1 N5529 
1 N5529A 
1N5529B 
1N5530 

Recommended 
Fairchild Data 
Device Sheet 

1 N746 1 N746 
1N746 1N746 
1N746A 1N746 
1 N747 1 N746 
1N747 1N746 
1N747A 1N746 
1N748 1N746 
1N748 1N746 
1N748A 1N746 
1N749 1N746 
1N749 1N746 
1N7498 1N746 
1 N750 1 N746 
1 N750 1 N746 
1 N750 1 N746 
1N751 1N746 
1N751 1N746 
1N751A 1N746 
1 N752 1 N746 
1N752 1N746 
1N752A 1N746 
1N753 1N746 
1 N753 1 N746 
1N753A 1N746 
1 N957 1N957 
1 N957 A 1 N957 
1N957B 1N957 
1 N958 1N957 
1 N958A 1 N957 
1 N958B 1 N957 
1N959 1N957 
1 N959A 1 N957 
1 N959B 1 N957 
1N960 1N957 
1 N960A 1 N957 
1 N960B 1 N957 
1 N961 1 N957 

1N5530A 1N961A 1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 
1N957 

1 N5530B 1 N961B 
1N5531 1N962 
1 N5531 A 1 n962A 
1 N5531 B 1 N962B 
1 N5532 1 N963 
1N5532A 1N963A 
1 N5532B 1 N963B 
1 N5533 1 N964 
1 N5533A 1 N964A 
1 N55338 1 N964B 
1 N5534 1 N965 
1 N5534A 1 N965A 
1 N5534B 1 N965B 
1 N5535 1 N965 
1N5535A 1N965A 
1N55358 1N9658 

Short 
Form Family 
Data Characteristics 

08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 

2-32 

Industry 
Type 

Number 

1N5536 
1N5536A 
1N5536B 
1N5537 
1N5537A 
1N5537B 
1 N5538 
1 N5538A 
1 N5538B 
1N5539 
1 N5539A 
1N5539B 
1N5540 
1N5540A 
1N5540B 
1 N5541 
1N5541A 
1N5541B 
1N5542 
1 N5542A 
1N5542B 
1N5543 
1N5543A 
1N5543B 
1N5544 
1N5544A 
1N5544B 
1N5545 
1 N5545A 
1N5545B 
1N5546 
1N5546A 
1N5546B 
1N5605 
1N5606 
1N5607 
1N5608 
1N5609 

*1N5794 
* 1 N5795 
*1N5796 
* 1 N5797 
* 1 N5798 
*1544 
*15920 
2N160 
2N160A 
2N161 
2N161A 
2N162 
2N162A 
2N163 
2N163A 

Recommended 
Fairchild Data 
Device Sheet 

1N966 1N957 
1N966A 1N957 
1N966B 1N957 
1 N967 1 N957 
1N967A 1N957 
1 N967B 1 N957 
1N967 1N957 
1 N967 A 1 N957 
1 N967B 1 N957 
1N968 1N957 
1 N968A 1 N957 
1 N9688 1 N957 
1N968 1N957 
1 N968A 1 N957 
1N9688 1N957 
1N969 1N957 
1 N969A 1 N957 
1 N969B 1 N957 
1N970 1N957 
1 N970A 1 N957 
1 N9708 1 N957 
1 N971 1 N957 
1N971A 1N957 
1N971B 1N957 
1N971 1N957 
1N971A 1N957 
1N971B 1N957 
1N972 1N957 
1 N972A 1 N957 
1 N972B 1 N957 
1 N973 1 N957 
1 N973A 1 N957 
1 N973B 1 N957 
FOH333 F0300 
FDH300 F0300 
FOH300 F0300 
FOH444 F0400 
FOG444 
1N5794 
1 N5795 
1N5796 
1N5797 
1N5798 
1544 
15920 
2N2218 
2N2218 
2N2218 
2N2218 
2N2221 
2N2221 
2N2221 
2N2221 

F0400 
1N5794 
1N5794 
1N5794 
1N5794 
1N5794 
1544 
15920 
2N2218 
2N2218 
2N2218 
2N2218 
2N2218 
2N2218 
2N2218 
2N2218 

Short 
Form Family 
Data Characteristics 

3-16 
3-16 
3-16 
3-16 
3-16 
3-7 
3-7 

08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
08 
05 
05 
05 
04 
04 
010 
010 
010 
010 
010 
06 
04 
5515 
5$15 
SS15 
SS15 
SS15 
SS15 
SS15 
SS15 



Industry 
Type 

Number 

2N258 
2N259 
2N260 
2N260A 
2N261 
2N262 
2N262A 
2N263 
2N264 
2N327 
2N327A 
2N327B 
2N328 
2N328A 
2N328B 
2N329 
2N329A 
2N329B 
2N330 
2N330A 
2N332 
2N332A 
2N333 
2N333A 
2N334 
2N334A 
2N334B 
2N335 
2N335A 
2N335B 
2N336 
2N336A 
2N337 
2N337A 
2N338 
2N338A 
2N354 
2N355 
2N389 
2N389A 
2N424 
2N424A 
2N470 
2N471 
2N471A 
2N472 
2N472A 
2N473 
2N474 
2N474A 
2N475 
2N475A 
2N476 

Recommended 
Fairchild Data 
Device Sheet 

2N2906 2N2904 
2N2906 2N2904 
2N2906 2N2904 
2N2906 2N2904 
2N2906 2N2904 
2N2906 2N2904 
2N2906 2N2904 
2N2907 2N2904 
2N2906 2N2904 
2N2906 2N2904 
2N2906 2N2904 
2N2906 2N2904 
2N2906 2N2904 
2N2906 2N2904 
2N2906 2N2904 
2N2906 2N2904 
2N2906 2N2904 
2N2906 2N2904 
2N2906 
2N2906 
2N2221 
2N2218 
2N2221 
2N2218 
2N2221 
2N2218 
2N2218 
2N2221 
2N2218 
2N2218 
2N2221 
2N2218 
2N2221 
2N2218 
2N2221 
2N2218 
2N2906 
2N2906 
2N5068 
2N5068 
2N5069 
2N5069 
2N2221 
2N2221 
2N2221 
2N2221 
2N2221 
2N2221 
2N2221 
2N2221 
2N2221 
2N2221 
2N2221 

2N2904 
2N2904 
2N2218 
2N2218 
2N2218 
2N2218 
2N2218 
2N2218 
2N2218 
2N2218 
2N2218 
2N2218 
2N2218 
2N2218 
2N2218 
2N2218 
2N2218 
2N2218 
2N2904 
2N2904 
2N5067 
2N5067 
2N5067 
2N5067 
2N2218 
2N2218 
2N2218 
2N2218 
2N2218 
2N2218 
2N2218 
2N2218 
2N2218 
2N2218 
2N2218 

Short 
Form Family 
Data Characteristics 

SS22 
SS22 
SS22 
SS22 
SS22 
SS22 
SS22 
SS22 
SS22 
SS22 
SS22 
SS22 
SS22 
SS22 
SS22 
SS22 
SS22 
SS22 
SS22 
SS22 
SS15 
SS15 
SS15 
SS15 
SS15 
SS15 
SS15 
SS15 
SS15 
SS15 
SS15 
SS15 
SS15 
SS15 
SS15 
SS15 
SS22 
SS22 
PWR6 
PWR6 
PWR6 
PWR6 
SS15 
SS15 
SS15 
SS15 
SS15 
SS15 
SS15 
SS15 
SS15 
SS15 
SS15 

2-33 

Industry 
Type 

Number 

2N477 
2N478 
2N479 
2N479A 
2N480 
2N480A 
2N497 
2N497A 
2N498 
2N498A 
2N541 
2N541A 
2N542 
2N542A 
2N543 
2N543A 
2N545 
2N546 
2N547 
2N548 
2N549 
2N550 
2N551 
2N552 
2N619 
2N620 
2N621 
2N656 
2N656A 
2N657 
2N657A 
2N696 
2N696A 
2N697 
2N697A 
2N698 
2N699 
2N699A 
2N699B 
2N702 
2N703 

*2N706 
*2N706A 
2N706B 
2N706C 
2N707 
2N707A 
2N708 

*2N709 
2N709A 
2N715 
2N716 
2N717 

Recommended 
Fairchild Data 
Device Sheet 

2N2221 2N2218 
2N2221 2N2218 
2N2221 2N2218 
2N2221 2N2218 
2N2221 2N2218 
2N2221 2N2218 
2N1893 2N1893 
2N1893 2N1895 
2N5681 2N5681 
2N5681 2N5681 
2N2221 2N2218 
2N2221 2N2218 
2N2221 2N2218 
2N2221 2N2218 
2N2221 2N2218 
2N2221 2N2218 
2N4238 2N4237 
2N4237 2N4237 
2N4238 
2N4237 
2N4238 
2N4237 
2N 1893 
2N2218 
2N2221A 
2N2221 
2N2221 
2N1893 
2N1893 
2N657 
2N5681 
2N2218 
2N2218 
2N697 
2N2218 
2N1893 
2N699 
2N1893 
2N1893 
2N3946 
2N3946 
2N706 
2N706A 
2N706B 
2N2368 
CF 
CF 
2N708 
2N709 
FT709 
2N2221 
2N2221 
2N2221 

2N4237 
2N4237 
2N4237 
2N4237 
2N1893 
2N2218 
2N2218A 
2N2218 
2N2218 
2N1893 
2N1893 

2N5679 
2N2218 
2N2218 

2N2218 
2N1893 

2N1893 
2N1893 
2N3946 
2N3946 
2N706 
2N706 

2N709 
2N709 
2N2218 
2N2218 
2N2218 

Short 
Form Family 
Data Characteristics 

3-33 

3-20 

3-21 

3-17 
3-17 
3-17 

3-17 
3-17 

SS15 
SS15 
SS15 
SS15 
SS15 
SS15 
SS17 
SS17 
PWR3 
PWR3 
SS15 
SS15 
SS15 
SS15 
SS15 
SS15 
PWR5 
PWR5 
PWR5 
PWR5 
PWR5 
PWR5 
SS17 
SS15 
SS15 
SS15 
SS15 
SS17 
SS17 
SS17 
PWR13 
SS15 
SS15 
SS15 
SS15 
SS17 
SS17 
SS17 
SS17 
SS14 
SS14 
SS5 
SS28 
SS28 
SS28 

SS5 
SS29 
SS29 
SS15 
SS15 
SS15 

I 



Industry Recommended Short 
Type Fairchild Data Form Family 

Number Device Sheet Data Characteristics 

2N718 
*2N718A 
2N719 
2N719A 
2N720 
2N720A 
2N721 
2N721A 
2N722 
2N722A 
2N726 
2N727 
2N730 
2N731 
2N734 
2N734A 
2N735 
2N735A 
2N736 
2N736A 
2N736B 
2N742 
2N742A 
2N743 
2N743A 
2N744 
2N744A 
2N745 
2N746 
2N747 
2N748 
2N749 
2N751 
2N752 
2N753 
2N754 
2N755 
2N756 
2N756A 
2N757 
2N757A 
2N758 
2N758A 
2N758B 
2N759 
2N759A 
2N759B 
2N760 
2N760A 
2N760B 
2N761 
2N762 
2N770 

2N718 
2N718A 
2N719 
2N719A 
2N720 
2N720A 
2N2906 
2N2906 
2N722 
2N2906 
2N3250 
2N3250 
2N2218 
2N2221 
2N2484 
2N2484 
2N2484 
2N2484 
2N2484 
2N2484 
2N2484 
2N2484 
2N2484 
2N2368 
2N2368 
2N744 
2N2369A 
2N2221 
2N2221 
2N2221 
2N2221 
2N2221 
2N2221 
2N2221A 
2N2369A 
2N720A 
2N720A 
2N930 
2N2484 
2N930 
2N2484 
2N930 
2N2484 
2N2484 
2N930 
2N2484 
2N2484 
2N930 
2N2484 
2N2484 
2N930 
2N930 
2N3013 

3-20 
2N718A 3-20 

2N2904 
2N2904 

2N2904 
2N3250 
2N3250 
2N2218 
2N2218 
2N2484 
2N2484 
2N2484 
2N2484 
2N2484 
2N2484 
2N2484 
2N2484 
2N2484 

2N2369 
2N2218 
2N2218 
2N2218 
2N2218 
2N2218 
2N2218 
2N2218A 
2N2369 

2N930 
2N2484 
2N930 
2N2484 
2N930 
2N2484 
2N2484 
2N930 
2N2484 
2N2484 
2N930 
2N2484 
2N2484 
2N930 
2N930 
2N3009 

3-21 
3-21 
3-21 
3-21 

3-25 

3-17 

3-17 

SS15 
SS15 
SS17 
SS17 
SS17 
SS17 
SS22 
SS22 
SS22 
SS22 

SS15 
SS15 
SS8 
SS8 
SS8 
SS8 
SS8 
SS8 
SS8 
SS8 
SS8 
SS28 
SS28 
SS28 
SS28 
SS15 
SS15 
SS15 
SS15 
SS15 
SS15 
SS15 
SS28 
SS17 
SS17 
SS8 
SS8 
SS8 
SS8 
SS8 
SS8 
SS8 
SS8 
SS8 
SS8 
SS8 
SS8 
SS8 
SS8 
SS8 
SS5 

2-34 

Industry Recommended Short 
Type Fairchild Data Form Family 

Number Device Sheet Data Characteristics 

2N771 
2N772 
2N773 
2N774 
2N775 
2N776 
2N777 
2N778 
2N780 
2N783 
2N784 
2N784A 
2N789 
2N790 
2N791 
2N792 
2N793 

*2N834 
2N834A 
2N835 
2N839 
2N840 
2N841 
2N842 
2N843 
2N844 
2N845 
2N847 
2N849 
2N850 
2N851 
2N852 
2N858 
2N859 
2N860 
2N861 
2N862 
2N863 
2N864 
2N864A 
2N865 
2N865A 
2N866 
2N867 
2N869 
2N869A 
2N870 
2N871 
2N902 
2N903 
2N904 
2N905 
2N906 

2N3013 
2N3013 
2N3013 
2N3013 
2N3013 
2N3013 
2N3013 
2N3013 
2N930 
2N834 
2N834 
2N834 
2N3946 
2N3946 
2N3946 
2N3946 
2N3946 
2N834 
2N4137 
2N4137 
2N3946 
2N3946 
2N3947 
2N3946 
2N3946 
2N720A 
2N720A 
2N2369A 
2N2368 
2N2369A 
2N2368 
2N2369A 
2N2906 
2N2906 
2N2906 
2N2906 
2N2906 
2N2906 
2N2906 
2N2906 
2N2906 
2N2906 
2N2906 
2N2906 
2N869 
2N869A 
2N871 
2N871 
2N2221 
2N2221 
2N2221 
2N2221 
2N2221 

2N3009 
2N3009 
2N3009 
2N3009 
2N3009 
2N3009 
2N3009 
2N3009 
2N930 
2N834 
2N834 
2N834 
2N3946 
2N3946 
2N3946 
2N3946 
2N3946 
2N834 

2N3946 
2N3946 
2N3946 
2N3946 
2N3946 

2N2369 

2N2369 

2N2369 
2N2904 
2N2904 
2N2904 
2N2904 
2N2904 
2N2904 
2N2904 
2N2904 
2N2904 
2N2904 
2N2904 
2N2904 

2N2218 
2N2218 
2N2218 
2N2218 
2N2218 

3-17 

3-25 
3-25 

3-20 

SS5 
SS5 
SS5 
SS5 
SS5 
SS5 
SS5 
SS5 
SS8 
SS28 
SS28 
SS28 
SS14 
SS14 
SS14 
SS14 
SS14 
SS28 
SS28 
SS28 
SS14 
SS14 
SS14 
SS14 
SS14 
SS17 
SS17 
SS28 
SS28 
SS28 
SS28 
SS28 
SS22 
SS22 
SS22 
SS22 
SS22 
SS22 
SS22 
SS22 
SS22 
SS22 
SS22 
SS22 
SS30 
SS30 
SS17 
SS17 
SS15 
SS15 
SS15 
SS15 
SS15 



Industry Recommended 
Type Fairchild 

Number Device 

2N907 
2N908 
2N909 
2N910 
2N911 
2N912 
2N914 
2N914A 
2N915 
2N915A 
2N916 
2N916A 
2N916B 
2N917 
2N917A 

*2N918 
2N919 
2N920 
2N921 
2N922 
2N923 
2N924 
2N925 
2N926 
2N927 
2N928 
2N929 
2N929A 

*2N930 
2N930A 
2N930B 
2N935 
2N936 
2N937 
2N938 
2N939 
2N940 
2N941 
2N942 
2N943 
2N944 
2N945 
2N946 
2N947 

*2N956 
2N957 
2N958 
2N959 
2N978 
2N981 
2N988 
2N989 
2N995 

2N2221 
2N2221 
2N2222 
2N2484 
2N2484 
2N2484 
2N914 
2N2369A 
2N915 
2N3946 
2N916 
2N3946 
2N3946 
2N918 
2N918 
2N918 
2N834 
2N834 
2N834 
2N834 
2N2906 
2N2906 
2N2906 
2N2906 
2N2906 
2N2906 
2N930 
2N2484 
2N930 
2N2484 
2N2484 
2N2906 
2N2906 
2N2906 
2N2906 
2N2906 
2N2906 
2N2906 
2N2906 
2N2906 
2N2906 
2N2906 
2N2906 
2N834 
2N956 
2N3014 
2N2369A 
2N2369A 
2N2906 
2N720A 
2N2221 
2N2221 
2N3250 

Data 
Sheet 

2N2218 
2N2218 
2N2218 
2N930 
2N930 
2N930 

2N2369 

2N3946 

2N3946 
2N3946 
2N918 
2N918 
2N918 
2N834 
2N834 
2N834 
2N834 
2N2904 
2N2904 
2N2904 
2N2904 
2N2904 
2N2904 
2N930 
2N2484 
2N930 
2N2484 
2N2484 
2N2904 
2N2904 
2N2904 
2N2904 
2N2904 
2N2904 
2N2904 
2N2904 
2N2904 
2N2904 
2N2904 
2N2904 
2N834 
2N718A 
2N3009 
2N2369 
2N2369 
2N2904 

2N2218 
2N2218 
2N3250 

Short 
Form Family 
Data Characteristics 

3-17 

3-20 

3-20 

3-34 

3-29 

3-20 

SS15 
SS15 
SS15 
SS8 
SS8 
SSS 
SS5 
SS28 
SS14 
SS14 
SS14 
SS14 
SS14 
SS27 
SS27 
SS27 
SS28 
SS28 
SS28 
SS28 
SS22 
SS22 
SS22 
SS22 
SS22 
SS22 
SS8 
SS8 
SS8 
SS8 
SS8 
SS22 
SS22 
SS22 
SS22 
SS22 
SS22 
SS22 
SS22 
SS22 
SS22 
SS22 
SS22 
SS28 

SS5 
SS28 
SS28 
SS22 
SS17 
SS15 
SS15 

2-35 

Industry Recommended 
Type Fairchild 

Number Device 

2N955A 
2N996 

*2N997 
*2N988 
*2N999 

2N3250 
2N3251 
2N997 
2N998 
2N999 

2N1005 2N3013 
2N1006 2N3013 
2N1047 2N4912 
2N1047A 2N4912 
2N1047B 2N4912 
2N1047C 2N4912 
2N 1049 2N4912 
2N1049A 2N4912 
2N1049B 2N4912 
2N1049C 2N4912 
2N1051 
2N1054 
2N1055 
2N1067 
2N1068 
2N1069 
2N1070 
2N 1072 
2N1074 
2N1075 
2N1076 
2N 1077 
2N1079 
2N1080 
2N 1081 
2N1082 
2N1092 
2N 1105 
2N 1106 
2N 1116 
2N 1117 
2N 1118 

2N2218 
2N3923 
2N3923 
2N4237 
2N4237 
2N5067 
2N5067 
2N3766 
2N2218 
2N2218 
2N2218 
2N2218 
2N5068 
2N4914 
2N2221 
2N2221 
2N4237 
2N1893 
2N5681 
2N3020 
2N1893 
2N3250 

2N1118A 2N3250 
2N1131 2N1132 
2N1131A 2N2904 
2N1132 2N1132 
2N 1132A 2N 2904 
2N1132B 2N2904 
2N1135 2N2369A 
2N1135A 2N2369A 
2N 1139 2N3946 
2N1149 2N2221A 
2N1150 2N2221A 
2N1151 2N2221A 
2N1152 2N2221A 
2N1153 2N2221A 
2N1199 2N2368 
2N1199A 2N2368 

Data 
Sheet 

2N3250 
2N3250 
2N997 
2N998 
2N999 
2N3009 
2N3009 
2N4910 
2N4910 
2N4910 
2N4910 
2N4910 
2N4910 
2N4910 
2N4910 
2N2218 
2N3923 
2N3923 
2N4237 
2N4237 
2N5067 
2N5067 
2N3766 
2N2218 
2N2218 
2N2218 
2N2218 
2N5067 
2N4913 
2N2218 
2N2218 
2N4237 
2N1893 
2N5679 
2N3019 
2N 1893 
2N3250 
2N3250 

2N2904 

2N2904 
2N2904 
2N2369 
2N2369 
2N3946 
2N2218A 
2N2218A 
2N2218A 
2N2218A 
2N2218A 

Short 
Form Family 
Data Characteristics 

3-44 
3-44 
3-44 

3-25 

SS5 
SS5 
PWR5 
PWR5 
PWR5 
PWR5 
PWR5 
PWR5 
PWR5 
PWR5 
SS15 
SS16 
SS16 
PWR5 
PWR5 
PWR6 
PWR6 
PWR18 
SS15 
SS15 
SS15 
SS15 
PWR6 
PWR6 
SS15 
SS15 
PWR5 
SS17 
PWR13 
SS17 
SS17 

SS22 
SS22 
SS22 
SS22 
SS22 
SS28 
SS28 
SS14 
SS15 
SS15 
SS15 
SS15 
SS15 
SS28 
SS28 

I 



Recommended Industry 
Type 

Number 
Fairchild Data 
Device Sheet 

2N1206 
2N1210 
2N1211 
2N1212 
2N1219 
2N1220 
2N1221 
2N 1222 

2N3020 2N3019 
2N4232 2N4231 
2N4233 2N4231 
2N5477 
2N3250 2N3250 
2N3250 
2N3250 
2N3250 

2N 1223 2N3250 
2N 1228 2N2904 
2N 1229 2N2904 
2N 1230 2N2904 
2N1231 2N2904 
2N1232 2N2904A 
2N1233 2N2904A 
2N1234 CF 
2N1235 CF 
2N1238 2N3467 
2N 1239 2N3467 
2N1240 2N3467 
2N 1241 2N3467 
2N1250 2N4914 
2N 1252 2N3724 
2N 1252A 2N3724 
2N 1253 2N3724 
2N 1253A 2N3724 
2N1260 CF 
2N1267 2N2369A 
2N1268 2N2369A 
2N1269 2N2369A 
2N1270 2N2369A 
2N1271 2N2369A 
2N1272 2N2369A 
2N1335 2N2218A 
2N1336 2N2218A 
2N1337 2N2218A 
2N1338 2N2218A 
2N1339 2N1893 
2N 1340 2N 1893 
2N1341 2N1893 
2N 1342 2N 1893 
2N 1386 2N2222 
2N1387 2N2222 
2N1388 2N2222 
2N1389 2N2222A 
2N 1390 2N 2222 
2N1420 2N2219 
2N1420A 2N2219 
2N1439 
2N1440 
2N1441 
2N1442 
2N1443 

2N2906A 
2N2906A 
2N2906 
2N2906 
2N2906 

2N3250 
2N3250 
2N3250 
2N3250 
2N2904 
2N2904 
2N2904 
2N2904 
2N2904 
2N2904 

2N3467 
2N3467 
2N3467 
2N3467 
2N4913 
2N3724 
2N3724 
2N3724 
2N3724 

2N2369 
2N2369 
2N2369 
2N2369 
2N2369 
2N2369 
2N2218A 
2N2218A 
2N2218A 
2N2218A 
2N1893 
2N1893 
2N1893 
2N1893 
2N2218 
2N2218 
2N2218 
2N2218A 
2N2218 
2N2218 
2N2218 
2N2904 
2N2904 
2N2904 
2N2904 
2N2904 

Short 
Form Family 
Data Characteristics 

SS17 
PWR5 
PWR5 
PWR4 

SS22 
SS22 
SS22 
SS22 
SS22 
SS22 

SS7 
SS7 
SS7 
SS7 
PWR6 
SS13 
SS13 
SS13 
SS13 

SS28 
SS28 
SS28 
SS28 
SS28 
SS28 
SS15 
SS15 
SS15 
SS15 
SS17 
SS17 
SS17 
SS17 
SS15 
SS15 
SS15 
SS15 
SS15 
SS15 
SS15 
SS22 
SS22 
SS22 
SS22 
SS22 

2-36 

Industry Recommended 
Type Fairchild Data 

Number Device Sheet 

2N1444 2N3724 2N3724 
2N1445 2N5682 2N5679 
2N1469 2N2906 2N2904 
2N1470 2N5068 2N5067 
2N1474 2N2906A 2N2904 
2N1474A 2N2906A 
2N1475 2N2906A 
2N1476 CF 
2N1477 CF 
2N1479 2N4237 
2N 1480 2N4238 
2N 1481 2N4237 
2N 1482 2N4238 
2N 1483 2N4231 
2N 1484 2N4232 
2N1485 2N4231 
2N1486 2N4232 
2N1487 2N4913 
2N1488 2N4914 
2N1489 2N4913 
2N1490 2N4914 
2N1491 2N2218 
2N1492 2N2218A 
2N1493 2N3923 
2N 1505 2N2218 
2N1506 2N2218 
2N1506A 2N2218A 
2N1507 2N2219 
2N 1508 2N3020 
2N1509 2N3020 
2N1511 2N4913 
2N1512 2N4914 
2N1513 2N4913 
2N1514 2N4914 
2N1528 2N2218 
2N1564 2N1893 
2N1565 2N1893 
2N 1566 2N 1893 
2N 1566A 2N 1893 
2N1572 2N1893 
2N1573 2N1893 
2N1574 2N1893 
2N 1586 2N3946 
2N1587 2N3946 
2N 1588 2N3946 
2N 1589 2N3946 
2N 1590 2N3946 
2N 1591 2N3946 
2N 1592 2N3946 
2N1593 2N3946 
2N 1594 2N3946 

*2N1613 2N1613 
2N1613A 2N2218 

2N2904 
2N2904 

2N4237 
2N4237 
2N4237 
2N4237 
2N4231 
2N4231 
2N4231 
2N4231 
2N4913 
2N4913 
2N4913 
2N4913 
2N2218 
2N2218A 
2N3923 
2N2218 
2N2218 
2N2218A 
2N2218 
2N3019 
2N3019 
2N4913 
2N4913 
2N4913 
2N4913 
2N2218 
2N1893 
2N1893 
2N1893 
2N1893 
2N1893 
2N 1893 
2N1893 
2N3946 
2N3946 
2N3946 
2N3946 
2N3946 
2N3946 
2N3946 
2N3946 
2N3946 
2N718A 
2N2218 

Short 
Form Family 
Data Characteristics 

3-18 

SS13 
PWR13 
SS22 
PWR6 
SS22 
SS22 
SS22 

PWR5 
PWR5 
PWR5 
PWR5 
PWR5 
PWR5 
PWR5 
PWR5 
PWR6 
PWR6 
PWR6 
PWR6 
SS15 
SS15 
SS16 
SS15 
SS15 
SS15 
SS15 
SS17 
SS17 
PWR6 
PWR6 
PWR6 
PWR6 
SS15 
SS17 
SS17 
SS17 
SS17 
SS17 
SS17 
SS17 
SS14 
SS14 
SS14 
SS14 
SS14 
SS14 
SS14 
SS14 
SS14 

SS15 



Industry 
Type 

Number 

2N1613B 
2N1615 
2N1623 
2N1647 
2N1648 
2N1649 
2N1650 
2N1654 
2N1655 
2N1656 
2N1657 
2N1679 
2N1680 
2N1690 
2N1691 
2N1700 
2N 1701 
2N1702 

Recommended 
Fairchild Data 
Device Sheet 

2N3020 2N3019 
2N3923 2N3923 
2N2906 2N2904 
2N5477 
2N5479 
2N5477 
2N5477 
2N3923 
2N3923 
2N2923 
2N5320 
2N5335 
2N5334 
2N4912 
CF 
2N4237 
2N4910 
2N5067 

2N3923 
2N3923 
2N3923 
2N5320 
2N4895 
2N4895 
2N4231 

2N 1703 2N5067 

2N4237 
2N4231 
2N5067 
2N5067 
2N2218 
2N3009 
2N3009 

2N1704 2N2218 
2N1708 2N3013 
2N 1708A 2N3013 

Short 
Form Family 
Data Chafacteristics 

SS17 
SS16 
SS22 
PWR4 
PWR4 
PWR4 
PWR4 
SS16 
SS16 
SS16 
PWR2 
PWR1 
PWR1 
PWR5 

PWR5 
PWR5 
PWR6 
PWR6 
SS15 
SS5 
SS5 

*2N1711 2N1711 2N718A 3-20 
2N1711A 2N2219A 
2N1711B 2N2219A 
2N1714 
2N 1715 
2N1716 
2N1717 
2N 1718 
2N1719 
2N1720 
2N1721 
2N1722 

2N4237 
2N5681 
2N4237 
2N5681 
2N3766 
2N3767 
2N3766 
2N3767 
CF 

2N1722A CF 
2N1723 CF 
2N1764 2N2369A 
2N1768 2N4231 
2N1769 2N4232 
2N1837 2N2218 
2N1837A 2N2218 
2N1837B 2N2218 
2N1838 2N2218 
2N1839 2N2218 
2N1840 2N2218 
2N 1841 2N5320 
2N 1886 2N4911 
2N1889 2N1893 
2N1890 

*2N1893 
2N 1894 
2N 1895 
2N 1896 

2N3019 
2N 1893 
2N4238 
2N4239 
2N5336 

2N2218A 
2N2218A 
2N4237 
2N5679 
2N4237 
2N5679 
2N3766 
2N3766 
2N3766 
2N3766 

2N2369 
2N4231 
2N4231 
2N2218 
2N2218 
2N2218 
2N2218 
2N2218 
2N2218 
2N5320 
2N4231 
2N1893 
2N3019 
2N1893 
2N4237 
2N4237 
2N5336 

3-21 

SS15 
SS15 
PWR5 
PWR13 
PWR5 
PWR13 
PWR18 
PWR18 
PWR18 
PWR18 

SS28 
PWR5 
PWR5 
SS15 
SS15 
SS15 
SS15 
SS15 
SS15 
PWR2 
PWR5 
SS17 
SS17 
SS17 
PWR5 
PWR5 
PWR4 

2-37 

Recommended Industry 
Type 

Number 
Fairchild Data 
Device Sheet 

2N1897 
2N1898 
2N1923 
2N1941 
2N1943 
2N1944 
2N 1945 
2N1946 
2N1947 
2N1948 
2N1949 
2N 1950 
2N 1951 

2N5336 2N5336 
2N5338 2N5336 
2N1893 2N1893 
2N2218 2N2218 
2N3020 2N3019 
2N2219 
2N2219 
2N2219A 
CF 
CF 
CF 
CF 
CF 

2N1952 CF 
2N1953 2N2218 
2N 1958 2N3724 
2N1958A 2N3724 
2N 1959 2N3724 
2N1959A 2N3724 
2N1972 2N2219 
2N1973 2N3019 
2N1974 2N1893 
2N 1975 2N 1893 
2N1983 2N2219 
2N1984 2N2218 
2N1985 
2N1986 
2N1987 
2N1988 
2N1989 
2N 1990 
2N1991 
2N1992 
2N2008 
2N2015 
2N2016 
2N2017 
2N2018 
2N2019 
2N2020 
2N2021 
2N2032 
2N2033 
2N2034 
2N2035 
2N2036 
2N2038 
2N2039 
2N2040 
2N2041 
2N2049 
2N2086 
2N2087 
2N2106 

2N2218 
2N2218 
2N2218 
2N2218A 
2N2218A 
2N4410 
2N2904 
2N2221 
2N3923 
2N5881 
2N5882 
2N1893 
CF 
CF 
CF 
CF 
2N4232 
2N3020 
2N4238 
2N4232 
2N4232 
2N3053 
2N1893 
2N3053 
2N1893 
2N2219A 
2N3020 
2N3020 
2N1893 

2N2218 
2N2218 
2N2218A 

2N2218 
2N3724 
2N3724 
2N3724 
2N3724 
2N2218 
2N3019 
2N1893 
2N1893 
2N2218 
2N2218 
2N2218 
2N2218 
2N2218 
2N2218A 
2N2218A 
2N4409 
2N2904 
2N2218 
2N3923 
2N5881 
2N5881 
2N1893 

2N4231 
2N3019 
2N4237 
2N4231 
2N4231 
2N3053 
2N1893 
2N3053 
2N1893 
2N2218A 
2N3019 
2N3019 
2N1893 

Short 
Form Family 
Data Characteristics 

PWR4 
PWR4 
SS17 
SS15 
SS17 
SS15 
SS15 
SS15 

SS15 
SS13 
SS13 
SS13 
SS13 
SS15 
SS17 
SS17 
SS17 
SS15 
SS15 
SS15 
SS15 
SS15 
SS15 
SS15 
SS16 
SS15 
SS15 
SS16 
PWR7 
PWR7 
SS17 

PWR5 
SS17 
PWR5 
PWR5 
PWR5 

SS17 

SS17 
SS15 
SS17 
SS17 
SS17 

I 



Recommended Short Industry 
Type 

Number 
Fairchild Data Form Family 
Device Sheet Data Characteristics 

2N2107 
2N2108 
2N2192 
2N2192A 
2N2192B 
2N2193 
2N2193A 
2N2193B 
2N2194 
2N2194A 
2N2194B 
2N2195 
2N2195A 
2N2195B 
2N2196 
2N2197 
2N2198 
2N2201 
2N2202 
2N2203 

2N1893 2N1893 
2N1893 2N1893 
2N2219A 2N2218A 
2N2219A 2N2218A 
2N2219A 2N2219A 
2N2218A 2N2218A 
2N2218A 2N2218A 
2N2218A 2N2218A 
2N2218A 2N2218A 
2N2218A 2N2218A 
2N2218A 2N2218A 
2N2218 2N2218 
2N2218 2N2218 
2N2218 2N2218 
2N3766 2N3766 
2N3766 2N3766 
2N1893 2N1893 
2N5681 2N5679 
2N5681 2N5679 
2N5681 2N5679 

2N2204 2N5681 2N5679 
2N2205 2N2368 
2N2206 2N2369A 
2N2214 2N2368 
2N2216 2N3923 
2N2217 2N2218 

2N2369 

2N3923 
2N2218 

*2N2218 2N2218 2N2218 3-20 
*2N2218A 2N2218A 
*2N2219 2N2219 
*2N2219A 2N2219A 
2N2220 2N2221 

*2N2221 2N2221 
*2N2221A 2N2221A 
*2N2222 2N2222 
*2N2222A 2N2222A 
2N2222B 2N2222A 
2N2236 2N2218 
2N2237 
2N2239 

2N2218 
2N4232 

2N2240 2N2218 
2N2241 2N2219 
2N2242 2N3013 
2N2243 2N3020 
2N2243A 2N3020 
2N2270 
2N2272 
2N2297 
2N2303 
2N2304 
2N2305 
2N2308 
2N2309 
2N2310 

2N2270 
2N2222 
2N3020 
2N2905 
2N4910 
2N5068 
2N4912 
2N2218 
2N1893 

2N2218A 3-20 
2N2218 3-20 
2N2218A 3-20 
2N2218 
2N2218 3-20 
2N2218A 3-20 
2N2218 3-20 
2N2218A 3-20 
2N2218A 
2N2218 
2N2218 
2N4231 
2N2218 
2N2218 
2N3009 
2N3019 
2N3019 

2N2218 
2N3019 
2N2904 
2N4231 
2N5067 
2N4231 
2N2218 
2N1893 

3-20 

SS17 
SS17 
SS15 
SS15 
SS15 
SS15 
SS15 
SS15 
SS15 
SS15 
SS15 
SS15 
SS15 
SS15 
PWR18 
PWR18 
SS17 
PWR3 
PWR3 
PWR3 
PWR3 
SS28 
SS28 
SS28 
SS16 
SS15 
SS15 
SS15 
SS15 
SS15 
SS15 
SS15 
SS15 
SS15 
SS15 
SS15 
SS15 
SS15 
PWR5 
SS15 
SS15 
SS5 
SS17 
SS17 

SS15 
SS17 
SS22 
PWR5 
PWR6 
PWR5 
SS15 
SS17 

2-38 

Industry 
Type 

Number 

2N2311 
2N2312 
2N2313 
2N2314 
2N2315 
2N2316 
2N2317 
2N2318 
2N2319 
2N2320 
2N2339 
2N2340 
2N2341 
2N2342 
2N2343 
2N2349 
2N2350 
2N2350A 
2N2351 
2N2351A 

Recommended 
Fairchild Data 
Device Sheet 

2N5681 2N5679 
2N1893 2N1893 
2N5681 2N5679 
2N2221A 2N2218A 
2N2221 A 2N2218A 
2N1893 2N1893 
2N1613 2N1613 
2N930 2N930 
2N930 2N930 
2N930 2N930 
2N4910 2N4231 
2N5320 2N5320 
2N5320 2N5320 
2N5320 2N5320 
2N5320 2N5320 
2N930 2N930 
2N2222A 2N2218A 
2N2222A 2N2218A 
2N2221A 2N2218A 
2N2221A 2N2218A 

2N2352 2N2221A 2N2218A 
2N2218A 
2N2218 
2N2218 
2N3019 
2N3019 

2N2352A 2N2221A 
2N2353 2N2221 
2N2353A 2N2221 
2N2364 2N3020 
2N2364A 2N3020 
2N2368 2N2368 

Short 
Form Family 
Data Characteristics 

3-17 

PWR3 
SS17 
PWR3 
SS15 
SS15 
SS17 

*2N2369 2N2369 2N2369 3-17 

SS8 
SS8 
SS8 
PWR5 
PWR2 
PWR2 
PWR2 
PWR2 
SSS 
SS15 
SS15 
SS15 
SS15 
SS15 
SS15 
SS15 
SS15 
SS17 
SS17 
SS28 
SS28 
SS28 *2N2369A 2N2369A 

2N2377 2N3250 
2N2378 2N3250 
2N2380 2N2218A 
2N2380A 2N2218A 
2N2383 2N4914 
2N2384 2N4914 
2N2389 2N1613 
2N2390 2N1711 
2N2391 
2N2392 
2N2393 
2N2394 
2N2395 
2N2396 
2N2397 
2N2405 
2N2410 
2N2411 
2N2412 
2N2413 
2N2424 
2N2425 
2N2433 
2N2434 

2N3250 
2N3250 
2N2904 
2N2904 
2N2218 
2N2218 
2N2369A 
2N2405 
2N3724 
2N2894 
2N2894 
2N2221 
2N3250 
2N3250 
2N1613 
2N1711 

2N2369 3-17 
2N3250 
2N3250 
2N2218A 
2N2218A 
2N4913 
2N4913 
2N718A 
2N718A 
2N3250 
2N3250 
2N2904 
2N2904 
2N2218 
2N2218 
2N2369 

2N3724 
2N2894 
2N2894 
2N2218 
2N3250 
2N3250 
2N1613 
2N718A 

3-20 

SS15 
SS15 
PWR6 
PWR6 

SS22 
SS22 
SS15 
SS15 
SS28 
SS13 

SS30 
SS15 



Industry Recommended 
Type Fairchild 

Number Device 

2N2435 
2N2436 
2N2437 
2N243S 
2N2439 
2N2440 
2N2443 
2N2475 
2N2476 
2N2477 
2N247S 
2N2479 
2N24S1 
2N24S3 

*2N24S4 
2N2501 
2N2509 
2N2510 
2N2511 
2N2529 
2N2530 
2N2531 
2N2532 
2N2533 
2N2534 
2N2537 
2N253S 
2N2539 
2N2540 
2N2551 
2N25S5 
2N2594 
2N2595 
2N2596 
2N2597 
2N259S 
2N2599 

2N3020 
2N3019 
2N3020 
2N3020 
2N3019 
2N3019 
2N3923 
2N709 
2N3724 
2N3724 
2N221SA 
2N2218A 
2N24S1 
2N24S4 
2N24S4 
2N3014 
2N24S4 
2N24S4 
2N24S4 
2N930 
2N930 
2N930 
2N930 
2N930 
2N930 
2N3724 
2N3724 
2N3724 
2N3724 
CF 
2N3117 
2N5321 
2N2906A 
2N2906A 
2N2906A 
CF 
CF 

2N2599A CF 
2N2600 CF 
2N2600A CF 
2N2601 2N2906A 
2N2602 2N2906A 
2N2603 2N2906A 
2N2604 2N3962 
2N2605 2N3962 
2N2605A 2N3962 
2N2610 2N930 
2N2611 2N3766 
2N2615 2N91S 
2N2616 2N91S 
2N2617 
2N261S 

*2N2639 
*2N2640 

2N3250 
2N2218 
2N2639 
2N2640 

Data 
Sheet 

2N3019 
2N3019 
2N3019 
2N3019 
2N3019 
2N3019 
2N3923 
2N709 
2N3724 
2N3724 
2N221S 
2N221S 

2N24S4 
2N24S4 
2N3009 
2N24S4 
2N24S4 
2N24S4 
2N930 
2N930 
2N930 
2N930 
2N930 
2N930 
2N3724 
2N3724 
2N3724 
2N3724 

2N24S4 
2N5320 
2N2904 
2N2904 
2N2904 

2N2904 
2N2904 
2N2904 
2N3962 
2N3962 
2N3962 
2N930 
2N3766 
2N91S 
2N918 
2N3250 
2N221S 
2N2639 
2N2639 

Short 
Form Family 
Data Characteristics 

3-17 

3-29 

3-41 
3-41 

SS17 
SS17 
SS17 
SS17 
SS17 
SS17 
SS16 
SS29 
SS13 
SS13 
SS15 
SS15 
SS2S 

SSS 
SSS 
SSS 
SSS 
SSS 
SSS 
SSS 
SSS 
SSS 
SSS 
SSS 
SS13 
SS13 
SS13 
SS13 

SSS 
PWR2 
SS22 
SS22 
SS22 

SS22 
SS22 
SS22 
SS33 
SS33 
SS33 
SSS 
PWR18 
SS27 
SS27 

SS15 
SSS 
SSS 

2-39 

Industry Recommended 
Type Fairchild 

Number Device 

*2N2641 
*2N2642 
*2N2643 
*2N2644 

2N2645 
2N2651 
2N2655 
2N2656 
2N2657 
2N265S 
2N2673 
2N2674 
2N2675 
2N2676 
2N2677 
2N267S 
2N2692 
2N2693 
2N2694 
2N2695 
2N2696 
2N2709 
2N2710 
2N2711 
2N2712 
2N2713 
2N2714 

*2N2723 
*2N2724 
*2N2725 
2N2726 
2N2729 
2N27S5 
2N27S7 
2N278S 
2N27S9 
2N2790 
2N2791 
2N2792 
2N2SOO 
2N2S01 
2N2S11 
2N2S12 
2N2S13 
2N2S14 
2N2S29 
2N2S31 
2N2S37 
2N2S3S 
2N2S49 
2N2S50 
2N2S51 
2N2S52 

2N2641 
2N2642 
2N2643 
2N2644 
2N956 
2N3014 
2N56S1 
2N930 
2N5336 
2N5336 
2N930 
2N930 
2N930 
2N930 
2N930 
2N930 
2N930 
2N930 
2N930 
2N2906 
2N2906 
2N2906 
2N3014 
MPS2711 
MPS2712 
MPS2713 
MPS2714 
2N2723 
2N2724 
2N2725 
2N3440 
2N91S 
2N999 
2N221SA 
2N2218A 
2N2219A 
2N2221A 
2N2221A 
2N2222A 
2N2904A 
2N2905A 
2N5002 
2N5002 
2N5002 
2N5002 
2N5002 
2N2221 
2N2906A 
2N2907A 
2N5337 
2N5336 
2N5336 
2N5335 

Short 
Data 
Sheet 

Form Family 
Data Characteristics 

2N2639 
2N2639 
2N2639 
2N2639 
2N71SA 
2N3009 
2N5679 
2N930 
2N5336 
2N5336 
2N930 
2N930 
2N930 
2N930 
2N930 
2N930 
2N930 
2N930 
2N930 
2N2904 
2N2904 
2N2904 
2N3009 
MPS2711 
MPS2711 

3-43 
3-41 
3-41 
3-43 

2N2723 3-44 
2N2723 3-44 
2N2723 3-44 
2N3439 
2N91S 
2N999 
2N2218A 
2N221SA 
2N2218A 
2N221SA 
2N221SA 
2N221SA 
2N2904 
2N2904 
2N5002 
2N5002 
2N5002 
2N5002 
2N5002 
2N221S 
2N2904 
2N2904 
2N5336 
2N5336 
2N5336 
2N5336 

SSS 
SSS 
SSS 
SSS 
SS15 
SS5 
PWR3 
SSS 
PWR4 
PWR4 
SSS 
SSS 
SSS 
SSS 
SSS 
SSS 
SSS 
SSS 
SSS 
SS22 
SS22 
SS22 
SS5 
SS14 
SS14 
SS15 
SS15 

PWRS 
SS27 

SS15 
SS15 
SS15 
SS15 
SS15 
SS15 
SS22 
SS22 
PWR19 
PWR19 
PWR19 
PWR19 
PWR19 
SS15 
SS22 
SS22 
PWR4 
PWR4 
PWR4 
PWR4 

I 



Industry Recommended Short 
Type Fairchild Data Form Family 

Number Device Sheet Data Characteristics 

2N2S53 
2N2S54 
2N2S55 
2N2S56 
2N2S5S 
2N2S59 
2N2S61 
2N2S62 
2N2S63 
2N2S64 
2N2S66 
2N2S67 
2N2S6S 
2N2S75 
2N2S77 
2N2S7S 
2N2S79 
2N2SSO 
2N2SS1 
2N2SS2 

2N5336 
2N5337 
2N5336 
2N5334 
2N5335 
2N533S 
2N3962 
2N3962 
2N221S 
2N2218 
2N5002 
2N5002 
2N2S6S 
2N5003 
2N5002 
2N5002 
2N5002 
2N5002 
2N4235 
2N4236 

2N2SS6 2N221SA 
2N2S90 2N5335 
2N2S91 2N5335 
2N2S92 2N5002 
2N2S93 2N5002 

*2N2S94 2N2S94 
*2N2S94A 2N2S94A 
2N2S95 CF 
2N2S96 CF 
2N2S97 CF 
2N2902 CF 
2N2903 2N2920 
2N2903A 2N2920 

*2N2904 2N2904 
*2N2904A 2N2904A 
*2N2905 2N2905 
*2N2905A 2N2905A 
*2N2906 2N2906 
*2N2906A 2N2906A 
*2N2907 2N2907 
*2N2907A 2N2907A 
2N290S 2N5069 
2N2909 2N2221A 
2N2911 2N3766 

*2N2913 2N2913 
*2N2914 2N2914 
*2N2915 2N2915 
*2N2915A 2N2915A 
*2N2916 2N2916 
*2N2916A 2N2916A 
*2N2917 2N2917 
*2N291S 2N291S 
*2N2919 2N2919 

2N5336 
2N5336 
2N5336 
2N4S95 
2N4S95 
2N5336 
2N3962 
2N3962 
2N221S 
2N221S 
2N5002 
2N5002 

2N5002 
2N5002 
2N5002 
2N5002 
2N5002 
2N4234 
2N4234 
2N221SA 
2N4S95 
2N4S95 
2N5002 
2N5002 

3-20 

2N2S94 3-19 
2N2S94 3-19 

2N2920 
2N2920 
2N2904 
2N2904 3-25 
2N2904 3-25 
2N2904 3-25 
2N2904 3-25 
2N2904 3-26 
2N2904 3-25 
2N2904 3-25 
2N5067 
2N221SA 
2N3766 
2N2913 3-43 
2N2913 3-43 
2N2915 3-41 
2N2915 3-41 
2N2916 3-41 
2N2916 3-41 
2N2917 3-41 
2N2917 3-41 
2N2915 3-41 

PWR4 
PWR4 
PWR4 
PWR1 
PWR1 
PWR4 
SS33 
SS33 
SS15 
SS15 
PWR19 
PWR19 

PWR11 
PWR19 
PWR19 
PWR19 
PWR19 
PWR14 
PWR14 
SS15 
PWR4 
PWR4 
PWR19 
PWR19 
SS30 
SS32 

SSS 
SSS 
SS22 
SS22 
SS22 
SS22 
SS22 
SS22 
SS22 
SS22 

SS15 

SSS 
SSS 
SSS 
SSS 
SSS 
SSS 
SSS 
SSS 
SSS 

2-40 

Industry Recommended Short 
Type Fairchild Data Form Family 

Number Device Sheet Data Characteristics 

*2N2919A 2N2919A 
*2N2920 2N2920 
*2N2920A 2N2920A 
2N2922 MPS6512 
2N2923 MPS2923 
2N2924 
2N2925 
2N2926 
2N2927 
2N2936 
2N2937 
2N293S 
2N2939 
2N2940 
2N2941 
2N2954 
2N2960 
2N2961 
2N296S 
2N2969 
2N2970 
2N2971 

*2N2972 
*2N2973 
*2N2974 
*2N2975 
*2N2976 
*2N2977 
*2N297S 
*2N2979 
2N29S3 
2N29S4 
2N29S5 
2N29S6 

MPS2924 
MPS2925 
MPS2926 
2N2904 
2N2919 
2N2919 
2N2369A 
2N3020 
2N3019 
CF 
2N3014 
2N2219 
2N2219 
2N3250 
2N3250 
2N3250 
2N3250 
2N2972 
2N2973 
2N2974 
2N2975 
2N2976 
2N2977 
2N297S 
2N2979 
2N5335 
2N56S2 
2N533S 
2N56S2 

2N29S7 2N5335 
2N29SS 2N56S1 
2N29S9 2N56S1 
2N2990 2N56S1 

*2N3009 2N3009 
*2N3010 2N3010 
*2N3011 2N3011 
*2N3012 2N3012 
*2N3013 2N3013 
*2N3014 2N3014 
2N3015 2N3015 

*2N3019 2N3019 
*2N3020 2N3020 
*2N3053 2N3053 
2N3053A 2N3020 

*2N3054 2N3054 
*2N3055 2N3055 
2N3056 2N3020 
2N3056A 2N3020 

2N2915 3-41 
2N2916 3-41 
2N2916 3-41 
MPS6512 
MPS2923 
MPS2923 
MPS2923 
MPS2926 
2N2904 
2N2915 
2N2915 
2N2369 
2N3019 
2N3019 

2N3009 
2N221S 
2N2218 
2N3250 
2N3250 
2N3250 
2N3250 
2N2913 
2N2913 
2N2915 
2N2916 
2N2917 
2N2917 
2N2915 
2N2915 
2N4S95 
2N5679 
2N5336 
2N5679 
2N4S95 
2N5679 
2N5679 
2N5679 
2N3009 
2N709 
2N3011 
2N2S94 
2N3009 
2N3009 

2N3019 
2N3019 
2N3053 
2N3019 
2N3054 
2N3055 
2N3019 
2N3019 

3-43 
3-43 
3-41 
3-41 
3-41 
3-41 
3-41 
3-41 

3-17 
3-17 
3-17 
3-19 
3-17 
3-17 
3-17 
3-21 
3-21 
3-20 

3-36 
3-39 

SSS 
SSS 
SSS 
SS14 

SS22 
SSS 
SSS 
SS2S 
SS17 
SS17 

SS5 
SS15 
SS15 

SS8 
SS8 
SSS 
SSS 
SS8 
SS8 
SSS 
SSS 
PWR1 

PWR4 
PWR3 
PWR1 
PWR3 

PWR3 
SS5 
SS29 
SS28 
SS30 
SS5 
SS5 

SS17 
SS17 

SS17 
PWR5 
PWR6 
SS17 
SS17 



Industry 
Type 

Number 

2N3057 

Recommended 
Fairchild Data 
Device Sheet 

2N3019 2N3019 
2N3057A 2N3019 2N3019 
2N3072 2N3072 
2N3073 2N3073 
2N3077 
2N3078 
2N3081 

*2N3107 
*2N3108 
*2N3109 
*2N3110 

2N3114 
2N3115 
2N3116 

*2N3117 
2N3119 
2N3120 
2N3121 
2N3122 
2N3123 
2N3133 
2N3134 
2N3135 
2N3136 

*2N3137 
2N3138 
2N3140 
2N3142 
2N3144 
2N3162 
2N3171 
2N3172 
2N3173 
2N3175 
2N3176 
2N3177 
2N3183 
2N3184 
2N3185 
2N3195 
2N3196 
2N3197 
2N3199 
2N3200 
2N3201 
2N3202 
2N3203 
2N3204 
2N3205 
2N3206 
2N3207 
2N3208 

*2N3209 

2N2484 
2N2483 
2N3020 
2N3107 
2N3108 
2N3109 
2N3110 
2N3114 
2N2221 
2N2222 
2N3117 
2N3020 
2N2904 
2N2906 
2N2219 
2N2219 
2N2904 
2N3134 
2N2906 
2N2907 
2N3137 

2N5002 
2N5002 
2N5002 
2N5002 
2N3411 
2N4901 
2N4902 
2N4903 
2N5003 
2N5003 
2N5003 
2N4904 
2N4905 
2N4906 
2N4904 
2N4905 
2N4906 
2N5003 
2N5003 
2N5003 
2N4234 
2N4235 
2N4236 
2N5003 
2N5003 
2N5003 
2N4234 
2N3209 

2N2484 

2N3019 
2N3107 
2N3107 
2N3107 
2N3107 

2N221S 
2N221 S 
2N24S4 
2N3019 
2N2904 
2N2904 
2N2218-
2N2218 
2N2904 

2N2904 
2N2904 
2N3137 
2N5002 
2N5002 
2N5002 
2N5002 

2N4901 
2N4901 
2N4901 
2N5002 
2N5002 
2N5002 
2N4901 
2N4901 
2N4901 
2N4901 
2N4901 
2N4901 
2N5002 
2N5002 
2N5002 
2N4234 
2N4235 
2N4234 
2N5002 
2N5002 
2N5002 
2N4234 
2N2S94 

Short 
Form Family 
Data Characteristics 

3-25 
3-25 

3-21 
3-21 
3-20 
3-20 
3-33 

3-29 

3-25 

3-34 

3-19 

SS17 
SS17 
SS22 
SS22 
SSS 
SSS 
SS17 
SS17 
SS17 
SS17 
SS17 

SS15 
SS15 
SSS 
SS17 
SS22 
SS22 
SS15 
SS15 
SS22 
SS22 
SS22 
SS22 
SS2 
PWR19 
PWR19 
PWR19 
PWR19 
SS15 
PWR15 
PWR15 
PWR15 
PWR11 
PWR11 
PWR11 
PWR15 
PWR15 
PWR15 
PWR15 
PWR15 
PWR15 
PWR11 
PWR11 
PWR11 
PWR14 
PWR14 
PWR14 
PWR11 
PWR11 
PWR11 
PWR14 
SS30 

2-41 

Recommended Industry 
Type 

Number 
Fairchild Data 
Device Sheet 

2N3210 
2N3211 
2N3220 
2N3221 
2N3222 
2N3223 

2N3013 2N3009 
2N3013 
2N5002 
2N5002 
2N5002 
2N5002 

2N3224 2N3923 
2N3225 2N3923 
2N3226 2N4913 
2N3227 2N4137 
2N3232 2N4914 
2N3235 2N3055 
2N3237 2N5SS2 
2N323S 2N5SS2 
2N3239 2N5SS2 
2N3241 2N2222 
2N3241A 2N2222 
2N3242 2N2222 
2N3242A 2N2222 
2N3244 2N3467 
2N3245 2N346S 
2N3246 2N24S4 
2N3247 2N24S4 
2N324S 2N2S94 
2N3249 2N2S94 

*2N3250 2N3250 
*2N3250A 2N3250A 
*2N3251 2N3251 
*2N3251A 2N3251A 

2N3252 
2N3253 
2N3299 
2N3300 
2N3301 
2N3302 
2N3304 
2N3326 
2N3337 
2N333S 

2N3252 
2N3253 
2N3299 
2N3300 
2N3301 
2N3302 
2N3304 
2N221SA 
CF 
CF 

2N3339 CF 
2N3347 2N4024 
2N334S 2N4024 
2N3349 2N4021 
2N3350 2N4025 
2N3351 2N4022 
2N3352 2N4019 
2N3374 2N3020 
2N3390 MPS6521 
2N3391 MPS6515 
2N3391A MPS6520 
2N3392 
2N3393 
2N3394 
2N3395 

MPS3392 
MPS3393 
MPS3394 
MPS3395 

2N3009 
2N5002 
2N5002 
2N5002 
2N5002 
2N3923 
2N3923 
2N4913 

2N4913 
2N3055 
2N5SS1 
2N5SS1 
2N5S81 
2N2218 
2N221S 
2N221 S 
2N2218 
2N3467 
2N3467 
2N24S4 
2N24S4 
2N2S94 
2N2S94 
2N3250 
2N3250 
2N3250 
2N3250 

2N221SA 

2N4020 
2N4020 
2N4020 
2N4020 
2N4020 
2N4017 
2N3020 
MPS2520 
MPS6512 
MPS6520 
MPS3392 
MPS3392 
MPS3392 
MPS3392 

Short 
Form Family 
Data Characteristics 

3-25 
3-25 
3-25 
3-25 
3-17 
3-17 
3-20 
3-20 
3-20 
3-20 
3-19 

SS5 
SS5 
PWR19 
PWR19 
PWR19 
PWR19 
SS16 
SS16 
PWR6 
SS28 
PWR6 
PWR7 
PWR7 
PWR7 
PWR7 
SS15 
SS15 
SS15 
SS15 
SS7 
SS7 
SSS 
SSS 
SS30 
SS30 

SS13 
SS13 
SS15 
SS15 
SS15 
SS15 
SS31 
SS15 

SS33 
SS33 
SS33 
SS33 
SS33 
SS33 
SS17 
SS14 
SS14 
SS14 

I 



Industry Recommended Short 
Type Fairchild Data Form Family 

Number Device Sheet Data Characteristics 

2N3396 
2N3397 
2N339S 
2N3402 
2N3403 
2N3404 
2N3405 

*2N3409 
*2N3410 
*2N3411 

2N3413 
2N3414 
2N3415 
2N3416 
2N3417 
2N3418 
2N3419 
2N3420 
2N3421 

*2N3423 
*2N3424 
2N3425 

*2N3439 
*2N3440 

2N3444 
2N3451 
2N3464 

*2N3467 
*2N346S 

2N3469 
2N34S5 

MPS3393 
MPS3395 
MPS3395 
MPS6513 
MPS6515 
MPS6565 
MPS6566 
2N3409 
2N3410 
2N3411 
CF 
MPS6513 
MPS6515 
MPS6565 
MPS6566 
2N5334 
2N5335 
2N5336 
2N5336 
2N3423 
2N3424 
2N3425 
2N3439 
2N3440 
2N3444 
2N420S 
2N2219A 
2N3467 
2N346S 
2N5337 
2N2906 

2N34S5A 2N2906A 
2N34S6 2N2907 
2N34S6A 2N2907A 
2N3494 CF 
2N3495 CF 
2N3496 CF 
2N3497 CF 
2N349S CF 
2N3499 CF 
2N3500 CF 
2N3501 CF 
2N3502 2N3502 
2N3503 2N3503 
2N3504 2N3504 
2N3505 2N3505 
2N350S 
2N3509 
2N3510 
2N3511 
2N3512 
2N3521 
2N3522 

2N2369A 
2N2369A 
2N3510 
2N3511 
2N3724 
2N2919 
2N297S 

MPS3392 
MPS3392 
MPS3392 
MPS6512 
MPS6512 
MPS6565 
MPS6565 
2N3409 3-41 
2N3409 3-41 
2N3409 3-41 

MPS6512 
MPS6512 
MPS6565 
MPS6565 

· 2N4S95 
2N4S95 
2N5336 
2N5336 
2N3423 
2N3424 

2N3439 
2N3440 

2N420S 
2N2218A 
2N3467 
2N3467 
2N5337 
2N2904 
2N2904 
2N2904 
2N2904 

2N2369 
2N2369 

2N3724 
2N2915 
2N2915 

3-41 
3-41 
3-43 
3-36 
3-36 
3-17 

3-19 
3-19 

3-25 
3-25 
3-25 
3-25 

3-17 
3-17 

SS14 
SS14 

SS15 
SS15 
SS15 

PWR1 
PWR1 
PWR4 
PWR4 
SS27 
SS27 

PWRS 
PWRS 
SS13 
SS31 
SS15 
SS7 
SS7 
PWR4 
SS22 
SS22 
SS22 
SS22 

SS22 
SS22 
SS22 
SS22 
SS28 
SS2S 
SS5 
SS5 
SS13 
SSS 
SSS 

2-42 

Industry Recommended 
Type Fairchild Data 

Number Device Sheet 

2N3526 
2N3545 
2N3546 
2N3547 
2N354S 
2N3549 
2N3550 
2N3554 

*2N3563 
*2N3564 
*2N3565 
*2N3566 
*2N3567 
*2N356S 
*2N3569 
2N3576 
2N3579 
2N35SO 
2N35S1 
2N35S2 
2N35S3 
2N35S4 
2N35S5 
2N35S7 
2N3605 

2N3114 
2N3209 
2N3546 
2N3962 
2N3962 
2N3962 
2N3962 
2N3724 
2N3563 
2N3564 
2N3565 
2N3566 
2N3567 
2N356S 
2N3569 
2N4209 
2N3962 
2N3962 
2N3962 
2N3962 
CF 
CF 
CF 
2N2917 
2N5769 

2N3605A 2N5769 
2N3606 2N5769 
2N3606A 2N5769 
2N3607 2N5769 
2N3634 CF 
2N3635 CF 
2N3636 CF 
2N3637 CF 

*2N363S 2N363S 
*2N363SA 2N3638A 
*2N3639 2N3639 
*2N3640 2N3640 
*2N3641 2N3641 
*2N3642 2N3642 
*2N3643 2N3643 
*2N3644 2N3644 
*2N3645 2N3645 
*2N3646 2N3646 
2N3647 2N3013 
2N364S 2N3013 
2N3660 2N5023 
2N3661 
2N3662 
2N3663 
2N3665 
2N3666 
2N3667 
2N3671 

2N5022 
2N5770 
2N5770 
2N3665 
2N3666 
2N5SS1 
2N2905A 

2N2S94 

2N3962 
2N3962 
2N3962 
2N3962 
2N3724 
2N918 
2N3564 
2N3565 
2N3566 
2N3567 
2N3567 
2N3567 
2N420S 
2N3962 
2N3962 
2N3962 
2N3962 

2N2917 
2N2369 
2N2369 
2N2369 
2N2369 
2N2369 

2N363S 
2N363S 
2N3639 
2N3639 
2N3641 
2N3641 
2N3641 
2N3644 
2N3644 
2N3646 
2N3009 
2N3009 
2N3467 
2N3467 
2N91S 
2N918 

2N5SS1 
2N2904 

Short 
Form Family 
Data Characteristics 

3-19 

3-35 
3-35 
3-29 
3-22 
3-23 
3-24 
3-23 

3-27 
3-27 
3-19 
3-19 
3-23 
3-24 
3-23 
3-2S 
3-2S 
3-1S 

3-21 
3-21 

SS33 
SS33 
SS33 
SS33 
SS13 
SS27 
SS2 
SSS 
SS15 

SS31 
SS33 
SS33 
SS33 
SS33 

SSS 
SS2S 
SS2S 
SS2S 
SS28 
SS28 

SS22 
SS22 
SS31 
SS31 
SS15 
SS15 
SS15 
SS22 
SS22 
SS5 
SS5 
SS5 

SS27 
SS27 

PWR7 
SS22 



Industry Recommended 
Type Fairchild 

Number Device 

2N3672 
2N3673 
2N3675 
2N3676 
2N3678 
2N3680 

*2N3688 
*2N3689 
*2N3690 
2N3691 
2N3692 

*2N3693 
*2N3694 
*2N3700 
*2N3701 
2N3702 
2N3703 
2N3704 
2N3705 
2N3706 
2N3707 
2N3708 
2N3709 
2N3710 

2N2907A 
2N2907A 
2N4238 
2N4239 
2N3020 
2N2920 
2N3688 
2N3689 
2N3690 
2N3693 
2N3694 
2N3693 
2N3694 
2N3700 
2N3701 
MPS3702 
MPS3703 
MPS3704 
MPS3705 
MPS3706 
MPS3707 
MPS3708 
MPS3709 
MPS3710 

2N3711 MPS3711 
2N3712 2N3923 

*2N3713 2N3713 
*2N3714 2N3714 
*2N3715 2N3715 
*2N3716 2N3716 
2N3719 2N5679 
2N3720 2N5679 

*2N3722 2N3722 
2N3723 FT3723 

*2N3724 2N3724 
2N3724A CF 

*2N3725 2N3725 
2N3725A CF 

*2N3726 2N3726 
*2N3727 2N3727 
*2N3728 2N3728 
*2N3729 2N3729 
2N3734 2N3734 
2N3735 2N3725 
2N3736 2N4014 
2N3737 2N4014 
2N3738 CF 
2N3739 CF 

*2N3740 2N3740 
2N3740A 2N3740A 

*2N3741 2N3741 
2N3741A 2N3741A 
2N3742 SE7056 

Short 
Data 

Sheet 
Form Family 
Data Characteristics 

2N2904 
2N2904 
2N4237 
2N4237 
2N3019 
2N2920 
2N3688 3-35 
2N3688 3-35 
2N3688 3-35 
2N3693 
2N3693 
2N3693 3-24 
2N3693 3-23 
2N3700 3-21 
2N3701 3-21 
MPS3702 
MPS3702 
MPS3704 
MPS3704 
MPS3704 
MPS3707 
MPS3708 
MPS3709 
MPS3710 
MPS3711 
2N3923 
2N3713 3-39 
2N3713 3-39 
2N3713 3-39 
2N3713 3-39 
2N5679 
2N5679 
2N3722 3-17 
2N3722 
2N3724 3-17 

2N3724 3-17 

2N3726 3-42 
2N3726 3-42 
2N3728 3-41 
2N3728 3-41 

2N3724 
2N3724 
2N3724 

3-17 

2N3740 3-37 

2N3740 3-37 

SE7055 

SS22 
SS22 
PWR5 
PWR5 
SS17 
SSS 
SS1 
SS1 
SS1 

SS17 
SS17 

SS16 
PWR6 
PWR6 
PWR6 
PWR6 
PWR13 
PWR13 
SS9 
SS9 
SS13 

SS13 

SS22 
SS22 
SS15 
SS15 

SS13 

PWR14 
PWR14 
PWR14 
PWR14 
SS11 

2-43 

Industry Recommended 
Type Fairchild 

Number Device 

2N3743 
2N3744 
2N3745 
2N3746 
2N3747 
2N3748 
2N3749 
2N3750 
2N3751 
2N3752 
2N3762 
2N3763 
2N3764 
2N3765 

*2N3766 
*2N3767 
2N3771 
2N3772 
2N3774 
2N3775 
2N3776 
2N3777 
2N3778 
2N3779 

CF 
2N5002 
2N5002 
2N5002 
2N5002 
2N5002 
2N5002 
2N5004 
2N5004 
2N5004 
2N5023 
2N5022 
2N5023 
2N5022 
2N3766 
2N3767 
2N3771 
2N3772 
2N4234 
2N4235 
2N4236 
2N5679 
2N4234 
2N4235 

2N3780 2N4236 
2N3781 2N5679 
2N3782 2N4234 

*2N3789 2N3789 
*2N3790 2N3790 
*2N3791 2N3791 
*2N3792 2N3792 
2N3793 MPS6530 
2N3794 MPS6531 
2N3798 2N3962 
2N3798A 2N3962 
2N3799 2N3965 
2N3799A 2N3965 

*2N3800 2N3800 
*2N3801 2N3801 
*2N3802 2N3802 
*2N3803 2N3803 
*2N3804 2N3804 
*2N3804A 2N3804A 
*2N3805 2N3805 
*2N3805A 2N3805A 
*2N3806 2N3806 
*2N3807 2N3807 
*2N3808 2N3808 
*2N3809 2N3809 
*2N3810 2N3810 
*2N3810A 2N3810A 
*2N3811 2N3811 
*2N3811A 2N3811A 

Short 
Data 
Sheet 

Form Family 
Data Characteristics 

2N5002 
2N5002 
2N5002 
2N5002 
2N5002 
2N5002 
2N5002 
2N5002 
2N5002 
2N3467 
2N3467 
2N3467 
2N3467 
2N3766 
2N3766 

2N4234 
2N4235 
2N4234 
2N5679 
2N4234 
2N4234 
2N4234 
2N5679 
2N4234 
2N3789 3-39 
2N3789 3-39 
2N3789 3-39 
2N3789 3-39 
MPS6530 
MPS6530 
2N3962 
2N3962 
2N3962 
2N3962 
2N3800 3-43 
2N3800 3-43 
2N3800 3-42 
2N3800 3-42 
2N3804 3-42 
2N3804 3-42 
2N3804 3-42 
2N3804 3-42 
2N3800 3-43 
2N3800 3-43 
2N3800 3-42 
2N3800 3-42 
2N3804 3-42 
2N3804 3-42 
2N3804 3-42 
2N3804 4-42 

PWR19 
PWR19 
PWR19 
PWR19 
PWR19 
PWR19 
PWR19 
PWR19 
PWR19 
SS7 
SS7 
SS7 
SS7 
PWR18 
PWR18 
PWR7 
PWR7 
PWR14 
PWR14 
PWR14 
PWR13 
PWR14 
PWR14 
PWR14 
PWR13 
PWR14 
PWR15 
PWR15 
PWR15 
PWR15 
SS15 
SS15 
SS33 
SS33 
SS33 
SS33 
SS33 
SS33 
SS33 
SS33 
SS33 
SS33 
SS33 
SS33 
SS33 
SS33 
SS33 
SS33 
SS33 
SS33 
SS33 
SS33 

I 



Industry Recommended Short 
Type Fairchild Data Form Family 

Number Device Sheet Data Characteristics 

2N3S19 2N54S6 
2N3S25 2N5220 
2N3S26 MPS6565 
2N3S27 MPS6566 
2N3S2S MPS6565 
2N3S29 2N3250 
2N3S30 2N221SA 
2N3S31 2N221SA 
2N3S43 MPS6512 
2N3S43A MPS6512 
2N3S44 MPS6512 
2N3S44A MPS6512 
2N3S45 MPS6512 
2N3S45A MPS6513 
2N3S50 2N5002 
2N3S51 2N5002 
2N3S52 2N5002 
2N3S53 2N5002 
2N3S54 MPS6512 
2N3S54A MPS6512 
2N3S55 MPS6512 
2N3S55A MPS6512 
2N3S56 MPS6513 
2N3S56A MPS6513 
2N3S5S MPS6512 
2N3S5SA 2N4409 
2N3S59 MPS6513 
2N3S59A 2N4409 
2N3S60 MPS6514 
2N3S62 2N3946 
2N3S63 2N3715 
2N3S77 2N4410 
2N3S77 A 2N4410 
2N3S7S CF 
2N3S79 CF 
2N3SSO 2N5770 
2N3900 2N5210 
2N3900A 2N5210 
2N3901 
2N3902 

*2N3903 
*2N3904 
*2N3905 
*2N3906 

2N3907 
2N390S 
2N3916 

*2N3923 
2N3930 
2N3931 
2N3932 
2N3933 
2N3941 

2N50SS 
CF 
2N3903 
2N3904 
2N3905 
2N3906 
2N2915 
2N2916 
CF 
2N3923 
CF 
CF 
2N5770 
2N5770 
2N2916 

2N54S4 
2N5220 
MPS6565 
MPS6565 
MPS6565 
2N3250 
2N221SA 
2N221SA 
MPS6512 
MPS6512 
MPS6512 
MPS6512 
MPS6512 
MPS6512 
2N5002 
2N5002 
2N5002 
2N5002 
MPS6512 
MPS6512 
MPS6512 
MPS6512 
MPS6512 
MPS6512 
MPS6512 
2N4409 
MPS6512 
2N4409 
MPS6512 
2N3946 
2N3713 
2N4409 
2N4409 

2N918 
2N5209 
2N5209 
2N50SS 

2N3903 
2N3903 
2N3905 
2N3905 
2N2915 
2N2916 

2N3923 

2N91S 
2N91S 
2N2916 

3-23 
3-23 
3-27 
3-27 

3-33 

SS15 

SS15 
SS15 
SS14 
SS14 
SS14 
SS14 
SS14 
SS14 
PWR19 
PWR19 
PWR19 
PWR19 
SS14 
SS14 
SS14 
SS14 
SS14 
SS14 
SS14 
PWR15 
SS14 
SS16 
SS14 
SS14 
PWR6 
SS16 
SS16 

SS27 

SS14 
SS14 
SS23 
SS23 
SSS 
SSS 

SS16 

SS27 
SS27 
SSS 

2-44 

Industry Recommended Short 
Type Fairchild Data Form Family 

Number Device Sheet Data Characteristics 

2N3942 
2N3943 
2N3944 
2N3945 

*2N3946 
*2N3947 
2N3953 

*2N3962 
2N3963 

*2N3964 
*2N3965 
2N3973 
2N3974 
2N3975 
2N3976 
2N39S1 
2N39S2 
2N39S3 
2N39S4 
2N39S5 
2N3996 
2N3997 
2N399S 
2N3999 
2N4000 
2N4001 

*2N4013 
*2N4014 
*2N4015 
*2N4016 
*2N4017 
*2N401S 
*2N4019 
*2N4020 
*2N4021 
*2N4022 
*2N4023 
*2N4024 
*2N4025 
2N4026 
2N4027 
2N402S 
2N4029 

*2N4030 
*2N4031 
*2N4032 
*2N4033 
*2N4034 
*2N4035 
2N4036 
2N4037 
2N4042 
2N4043 

2N291S 
2N2975 
2N2977 
2N221SA 
2N3946 
2N3947 
2N5770 
2N3962 
2N3962 
2N3964 
2N3965 
2N4400 
2N4401 
2N4400 
2N4401 
2N221S 
2N221S 
2N5770 
2N5770 
2N5770 
2N5002 
2N5004 
2N5002 
2N5004 
2N3019 
2N56S1 
2N4013 
2N4014 
2N4015 
2N4016 
2N4017 
2N4018 
2N4019 
2N4020 
2N4021 
2N4022 
2N4023 
2N4024 
2N4025 
CF 
CF 
CF 
CF 
2N4030 
2N4031 
2N4032 
2N4033 
2N4034 
2N4035 
2N4036 
2N4037 
2N2920 
2N2916 

2N2917 
2N2916 
2N2917 
2N221SA 
2N3946 3-20 
2N3946 3-20 
2N91S 
2N3962 3-31 
2N3962 
2N3962 3-31 
2N3962 3-31 
2N4400 
2N4400 
2N4400 
2N4400 
2N221S 
2N2218 
2N918 
2N91S 
2N91S 
2N5002 
2N5002 
2N5002 
2N5002 
2N3019 
2N5679 
2N3724 
2N3724 
2N3726 
2N3726 
2N4017 
2N4017 
2N4017 
2N4020 
2N4020 
2N4020 
2N4020 
2N4020 
2N4020 

2N4030 
2N4030 
2N4030 
2N4030 
2N4034 
2N4034 

2N2920 
2N2916 

3-17 
3-17 
3-42 
3-42 
3-43 
3-43 
3-43 
3-42 
3-42 
3-42 
3-42 
3-42 
3-42 

3-25 
3-26 
3-25 
3-26 
3-25 
3-25 
3-26 
3-25 

SSS 
SSS 
SSS 
SS15 
SS14 
SS14 
SS27 
SS33 
SS33 
SS33 
SS33 
SS15 
SS15 
SS15 
SS15 
SS15 
SS15 
SS27 
SS27 
SS27 
PWR19 
PWR19 
PWR19 
PWR19 
SS17 
PWR3 
SS13 
SS13 
SS22 
SS22 
SS33 
SS33 
SS33 
SS33 
SS33 
SS33 
SS33 
SS33 
SS33 

SS24 
SS24 
SS24 
SS24 

SSS 



Industry Recommended 
Type Fairchild 

Number Device 

2N4044 
2N4045 
2N4046 
2N4047 
2N4054 
2N4056 
2N4057 
2N405S 
2N4059 
2N4060 
2N4061 
2N4062 
2N4063 
2N4064 
2N406S 

2N2920 
2N2916 
2N4046 
2N4047 
CF 
CF 
CF 
MPS6522 
MPS6516 
MPS6516 
MPS6517 
MPS651S 
2N3439 
2N3440 
CF 

2N4069 CF 
2N40S6 MPS6514 
2N40S7 MPS6515 
2N40S7A MPS6515 
2N4099 2N291S 
2N4100 2N2920 
2N4115 2N4115 
2N4116 2N4116 

*2N4121 2N4121 
*2N4122 2N4122 
*2N4123 2N4123 
*2N4124 2N4124 
*2N4125 2N4125 
*2N4126 2N4126 
2N4134 SE5020 
2N4135 SE5020 
2N4137 
2N4140 
2N4141 
2N4142 
2N4143 
2N4150 

*2N420S 
*2N4209 
2N4225 
2N4226 
2N4227 
2N422S 

*2N4231 
*2N4232 
*2N4233 
*2N4234 
*2N4235 
*2N4236 
*2N4237 
*2N423S 
*2N4239 
2N4240 

2N4137 
2N4400 
2N4401 
2N4402 
2N4403 
2N5337 
2N420S 
2N4209 
2N5334 
2N5334 
2N4400 
2N4402 
2N4231 
2N4232 
2N4233 
2N4234 
2N4235 
2N4236 
2N4237 
2N423S 
2N4239 
CF 

Short 
Data 

Sheet 
Form Family 
Data Characteristics 

2N2920 
2N2916 
2N3724 
2N3724 

MPS6522 
MPS6516 
MPS6516 
MPS6516 
MPS6516 
2N3439 
2N3439 

MPS6512 
MPS6512 
MPS6512 
2N2917 
2N2920 

3-17 
3-17 

3-3S 
3-3S 

2N4121 3-27 
2N4121 3-27 
2N4123 3-22 
2N4123 3-22 
2N4125 3-27 
2N4125 3-27 
SE5020 
SE5020 

2N4400 
2N4400 
2N4402 
2N4402 
2N5336 
2N420S 
2N420S 
2N4S95 
2N4S95 
2N4400 
2N4402 
2N4910 
2N4910 
2N4910 
2N4234 
2N4234 
2N4234 
2N4237 
2N4237 
2N4237 

3-17 

3-19 
3-19 

3-36 
3-36 
3-36 
3-36 
3-36 
3-36 
3-36 
3-36 
3-36 

SSS 
SSS 

SS23 
SS23 
SS23 
SS23 
SS23 
PWRS 
PWRS 

SS14 
SS14 
SS14 
SSS 
SSS 
PWR19 
PWR19 
SS23 
SS23 
SS14 
SS14 
SS23 
SS23 
SS3 
SS3 

SS15 
SS15 
SS22 
SS22 
PWR4 
SS31 
SS31 
PWR1 
PWR1 
SS15 
SS22 
PWR5 
PWR5 
PWR5 
PWR14 
PWR14 
PWR14 
PWR5 
PWR5 
PWR5 

2-45 

Industry Recommended 
Type Fairchild 

Number Device 

*2N424S 2N424S 
*2N4249 2N4249 
*2N4250 2N4250 
*2N4250A 2N4250A 
2N4252 2N918 
2N4253 
2N4254 
2N4255 
2N4256 
2N4257 

2N91S 
2N91S 
2N91S 
2N3904 
2N425S 

2N4257A 2N425SA 
*2N425S 2N425S 
*2N425SA 2N425SA 
*2N4264 2N4264 
*2N4265 2N4265 

CF 

Data 
Sheet 

2N424S 
2N424S 
2N424S 
2N424S 
2N91S 
2N918 
2N91S 
2N91S 
2N3903 
2N425S 
2N425S 
2N425S 
2N425S 
2N4264 
2N4264 

2N4269 
2N4270 
2N4271 
2N4272 

2N3923 2N3923 
CF 
CF 

Short 
Form Family 
Data Characteristics 

3-32 
3-32 
3-32 
3-32 

3-19 
3-19 
3-lS 
3-lS 

SS33 
SS33 
SS33 
SS33 
SS27 
SS27 
SS27 
SS27 
SS14 
SS31 
SS31 
SS31 
SS31 
SS5 
SS5 

SS16 

*2N4274 
*2N4275 
2N42S4 
2N42S5 
2N42S6 
2N42S7 
2N42SS 
2N42S9 
2N4290 
2N4291 
2N4292 
2N4293 
2N4294 
2N4295 
2N4296 
2N4297 
2N429S 
2N4299 
2N4300 
2N4302 
2N4303 
2N4304 
2N4305 
2N4307 
2N4309 
2N4311 
2N4313 

2N4274 2N4274 3-lS SS2S 
SS2S 
SS33 
SS33 
SS14 

*2N4342 
*2N4343 
2N4347 
2N434S 

*2N4354 
*2N4355 
*2N4356 

2N4275 2N4274 3-1 S 
2N50S6 2N50S6 
2N50S6 2N50S6 
MPS6515 MPS6512 
MPS6566 MPS6565 
MPS651S MPS6516 
2N50S6 2N50S6 
MPS6533M MPS6533M 
MPS6534M MPS6533M 
2N5770 2N91S 
2N5770 2N91S 
2N5769 
2N5769 
CF 
CF 
CF 
CF 
2N5336 
2N54S6 
2N54S6 
2N54S6 
2N4S95 
2N4S95 
2N4S97 
2N4S95 
2N4313 
2N4342 
2N4343 
CF 
CF 
2N4354 
2N4355 
2N4356 

2N2369 
2N2369 

2N5336 
2N54S4 
2N54S4 
2N54S4 
2N4S95 
2N4S95 
2N4S95 
2N4S95 

2N4342 
2N4342 

2N4354 
2N4354 
2N4354 

3-19 

3-40 
3-40 

3-2S 
3-2S 
3-2S 

SS23 
SS33 
SS22 
SS22 
SS27 
SS27 
SS2S 
SS2S 

PWR4 

PWR1 
PWR1 
PWR1 
PWR1 

SS34 
SS34 

SS24 
SS24 
SS24 

I 



Industry Recommended 
Type Fairchild 

Number Device 

2N4357 CF 
2N435S CF 
2N4359 2N3964 

*2N4360 2N4360 
2N43S7 2N4S9S 
2N43SS 2N4S99 
2N43S9 2N425S 
2N4395 2N3715 
2N4396 2N3715 

*2N439S 2N439S 
*2N4399 2N4399 
*2N4400 2N4400 
*2N4401 2N4401 
*2N4402 2N4402 
*2N4403 2N4403 
2N4404 2N4031 
2N4405 2N4033 
2N4406 2N4031 
2N4407 2N4033 

*2N4409 2N4409 
*2N4410 2N4410 
2N4412 2N3962 
2N4412A 2N3962 
2N4413 2N3962 
2N4413A 2N3962 
2N4414 2N3962 
2N4414A 2N3962 
2N4415 2N3962 
2N4415A 2N3962 
2N441S 2N5772 
2N4419 2N5772 
2N4420 2N5772 
2N4421 2N5772 
2N4422 
2N4423 
2N4424 
2N4425 
2N4436 
2N4437 
2N443S 
2N4439 
2N4440 
2N4449 
2N4450 
2N4451 
2N4452 
2N4453 
2N4S72 
2N4S73 
2N4S7S 
2N4S79 
2N4SSO 

*2N4SSS 

2N5772 
2N5772 
MPS3711 
MPS3711 
2N4400 
2N4401 
CF 
CF 
CF 
2N2369A 
2N2222 
2N2S94 
2N2907 
2N3209 
2N420S 
2N2369A 
2N2979 
2N2979 
2N2979 
2N4SSS 

Data 
Sheet 

2N3962 
2N4342 
2N3740 
2N3740 
2N425S 
2N3713 
2N3713 
2N439S 
2N439S 
2N4400 
2N4400 
2N4402 
2N4402 
2N4030 
2N4030 
2N4030 
2N4030 
2N4409 
2N4409 
2N3962 
2N3962 
2N3962 
2N3962 
2N3962 
2N3962 
2N3962 
2N3962 
2N3646 
2N3646 
2N3646 
2N3646 
2N3646 
2N3646 
MPS3707 
MPS3707 
2N4400 
2N4400 

2N2369 
2N2218 
2N2S94 
2N2904 
2N2S94 
2N4208 
2N2369 
2N2915 
2N2975 
2N2915 
2N4SSS 

Short 
Form Family 
Data Characteristics 

3-40 

3-39 
3-39 
3-23 
3-23 
3-2S 
3-2S 

3-24 
3-24 

3-34 

SS33 
SS34 

SS31 
PWR6 
PWR6 

SS15 
SS15 
SS22 
SS22 
SS24 
SS24 
SS24 
SS24 
SS16 
SS16 
SS33 
SS33 
SS33 
SS33 
SS33 
SS33 
SS33 
SS33 
SS5 
SS5 
SS5 
SS5 
SS5 
SS5 

SS15 
SS15 

SS2S 
SS15 
SS30 
SS22 
SS30 
SS31 
SS2S 
SSS 
SSS 
SSS 

2-46 

Industry Recommended 
Type Fairchild Data 

Sheet Number Device 

*2N4SS9 
2N4S90 

*2N4S95 
*2N4S96 
*2N4S97 
*2N4S9S 
*2N4S99 
*2N4900 
*2N4901 
*2N4902 
*2N4903 
*2N4904 
*2N4905 
*2N4906 
*2N4907 
*2N490S 
*2N4909 
*2N4910 
*2N4911 
*2N4912 
*2N4913 
*2N4914 
*2N4915 
*2N4916 
*2N4917 
2N491S 
2N4919 
2N4920 
2N4921 
2N4922 
2N4923 
2N4924 
2N4925 
2N4926 
2N4927 
2N492S 
2N4929 
2N4930 
2N4931 
2N4937 
2N493S 
2N4939 
2N4940 
2N4941 
2N4942 
2N4943 
2N4944 
2N4945 
2N4946 
2N4951 
2N4952 
2N4953 
2N4954 

2N4SS9 
2N2904 
2N4S95 
2N4S96 
2N4S97 
2N4S9S 
2N4S99 
2N4900 
2N4901 
2N4902 
2N4903 
2N4904 
2N4905 
2N4906 
2N4907 
2N490S 
2N4909 
2N4910 
2N4911 
2N4912 
2N4913 
2N4914 
2N4915 
2N4916 
2N4917 
2N6124 
2N6125 
2N6126 
2N6121 
2N6122 
2N6123 
CF 
CF 
2N4926 
2N4927 
CF 
CF 
CF 
CF 

2N4SSS 
2N2904 
2N4S95 
2N4S95 
2N4S95 
2N3740 
2N3740 
2N3740 
2N4901 
2N4901 
2N4901 
2N4901 
2N4901 
2N4901 
2N4901 
2N4901 
2N4901 
2N4231 
2N4231 
2N4231 
2N4913 
2N4913 
2N4913 
2N4916 
2N4916 
2N6124 
2N6124 
2N6124 
2N6121 
2N6121 
2N6121 

MD3250A MD3250 
MD3250A MF3250 
MF3250 MF3250 
MD3250A MF3250 
MF3250A MD3250 
MF3250 
2N3019 
PN3567 
PN356S 
PN3569 
2N2221 
2N2222 
2N2222 
2N2221 

MF3250 
2N3019 
2N3567 
2N3567 
2N3567 
2N2218 
2N221S 
2N221S 
2N221S 

Short 
Form Family 
Data Characteristics 

3-34 

3-36 
3-36 
3-36 
3-37 
3-37 
3-37 
3-39 
3-39 
3-39 
3-39 
3-39 
3-39 
3-39 
3-39 
3-39 
3-36 
3-36 
3-36 
3-39 
3-39 
3-39 
3-27 
3-27 

3-33 
3-33 

SS22 
PWR1 
PWR1 
PWR1 

PWR15 
PWR15 
PWR15 
PWR15 
PWR15 
PWR15 
PWR15 
PWR15 
PWR15 
PWR5 
PWR5 
PWR5 
PWR6 
PWR6 
PWR6 

PWR14 
PWR14 
PWR14 
PWR5 
PWR5 
PWR5 

SS17 
SS15 
SS17 
SS17 
SS15 
SS15 
SS15 
SS15 



Industry Recommended 
Type Fairchild 

Number Device 

2N4955 
2N4956 

*2N4960 
*2N4961 
*2N4962 
*2N4963 

2N4964 
2N4965 
2N4966 
2N4967 
2N496S 
2N4969 
2N4970 
2N4971 
2N4972 
2N4994 
2N4995 
2N4996 
2N4997 
2N499S 
2N4999 
2N5000 
2N5001 

*2N5002 
*2N5003 
*2N5004 
*2N5005 
2N5006 
2N5007 
2N500S 
2N5009 

*2N5022 
*2N5023 
2N5033 
2N5034 
2N5035 
2N5036 
2N5037 
2N5040 
2N5041 
2N5042 
2N5050 
2N5051 
2N5052 
2N5055 
2N5056 
2N5057 

*2N505S 
2N5059 

*2N5067 
*2N506S 
*2N5069 
2N5073 

2N2913 
2N2918 
2N4960 
2N4961 
2N4962 
2N4963 
2N424S 
2N4249 
SE4001 
2N3565 
SE4001 
2N4400 
2N4401 
2N4402 
2N4403 
MPS3693 
MPS3694 
CF 
CF 
2N5002 
2N5003 
2N5004 
2N5005 
2N5002 
2N5003 
2N5004 
2N5005 
CF 
CF 
CF 
CF 
2N5022 
2N5023 
2N5033 
2N5S77 
2N5S77 
2N5S77 
2N5S77 
2N4354 
2N4354 
2N4030 
CF 
CF 
CF 
2N425S 
2N5056 
2N5057 
2N505S 
2N5059 
2N5067 
2N506S 
2N5069 
2N56S2 

Data 
Sheet 

2N2913 
2N2917 
2N4960 
2N4960 
2N4960 
2N4960 
2N424S 
2N424S 

2N3565 

2N4400 
2N4400 
2N4402 
2N4402 
2N3693 
2N3693 

2N5002 
2N5002 
2N5002 
2N5002 
2N5002 
2N5002 
2N5002 
2N5002 

2N5022 
2N5022 

2N5S77 
2N5S77 
2N5S77 
2N5S77 
2N4354 
2N4354 
2N4030 

2N425S 

2N505S 
2N505S 
2N5067 
2N5067 
2N5067 
2N5679 

Short 
Form Family 
Data Characteristics 

3-20 
3-21 
3-21 
3-21 

3-3S 

3-3S 
3-3S 

3-19 
3-19 
3-40 

3-19 
3-19 
3-33 
3-33 
3-39 
3-39 
3-39 

SSS 
SSS 
SS17 
SS17 
SS17 
SS17 
SS33 
SS33 

SSS 

SS15 
SS15 
SS22 
SS22 

PWR19 
PWR11 
PWR19 
PWR11 
PWR19 
PWR11 
PWR19 
PWR11 

SS7 
SS7 

PWR6 
PWR6 
PWR6 
PWR6 
SS24 
SS24 
SS24 

SS31 
SS32 
SS32 
SS11 
SS11 
PWR6 
PWR6 
PWR6 
PWR3 

2-47 

Industry Recommended 
Type Fairchild 

Number Device 

2N50S3 
2N50S4 
2N50S5 

*2N50S6 
*2N50S7 
*2N50SS 
*2N50S9 
2N5092 
2N5106 
2N5107 
2N5110 
2N5111 
2N5112 
2N5113 

*2N5126 
2N5127 

*2N512S 
*2N5129 
*2N5130 
*2N5131 
*2N5132 
*2N5133 
*2N5134 
*2N5135 
*2N5136 
*2N5137 
*2N513S 
*2N5139 
2N5140 
2N5141 

*2N5142 
*2N5143 

2N5144 
2N5145 
2N5146 
2N5147 
2N514S 
2N5149 
2N5150 
2N5151 
2N5152 
2N5153 
2N5154 
2N5172 
2N5174 
2N5175 
2N5176 
2N5190 
2N5191 
2N5192 
2N5193 
2N5194 
2N5195 

CF 
CF 
CF 
2N50S6 
2N50S7 
2N50SS 
2N50S9 
2N3449 
2N2219 
2N2222 
2N4234 
2N4236 
2N4234 
2N4236 
2N5126 
2N5127 
2N512S 
2N5129 
2N5130 
2N5131 
2N5132 
2N5133 
2N5134 
2N5135 
2N5136 
2N5137 
2N513S 
2N5139 
2N3639 
2N3639 
2N5142 
2N5143 
2N4013 
2N3724 
FQ3467 
2N5679 
2N56S1 
2N5679 
2N56S1 
CF 
2N5336 
CF 
2N5337 
MPS5172 
2N4410 
2N5S30 
2N5S32 
2N6121 
2N6122 
2N6123 
2N6124 
2N6125 
2N6126 

Data 
Sheet 

2N50S6 
2N50S6 
2N50SS 
2N50SS 
2N3439 
2N221S 
2N221 S 
2N4234 
2N4234 
2N4234 
2N4234 
2N5126 
2N3564 
2N512S 
2N512S 
2N5130 
2N5131 
2N5131 
2N5133 
2N5134 
2N5135 
2N5135 
2N5135 
2N513S 
2N5139 
2N3639 
2N3639 
2N5142 
2N5142 
2N3724 
2N3724 
FQ3467 
2N5679 
2N5679 
2N5679 
2N5679 

2N5336 

2N5336 
MPS5172 
2N4409 
2N5S30 
2N5S30 
2N6121 
2N6121 
2N6121 
2N6124 
2N6124 
2N6124 

Short 
Form Family 
Data Characteristics 

3-32 
3-32 
3-29 
3-29 

3-35 
3-35 
3-22 
3-22 
3-35 
3-22 
3-22 
3-29 
3-1S 
3-22 
3-22 

3-32 
3-27 

3-27 
3-27 

SS33 
SS33 

PWRS 
SS15 
SS15 
PWR14 
PWR14 
PWR14 
PWR14 
SS1 

SS15 
SS15 
SS27 

SSS 
SS2S 
SS15 
SS15 
SS15 
SS33 

SS31 
SS31 
SS22 
SS22 
SS13 
SS13 
SS7 
PWR13 
PWR3 
PWR13 
PWR3 

PWR4 

PWR4 

SS16 
SS16 
SS16 
PWR5 
PWR5 
PWR5 
PWR14 
PWR14 
PWR14 

I 



Industry Recommended 
Type Fairchild 

Number Device 

2N5200 
2N5201 
2N5202 
2N520S 

*2N5209 
*2N5210 
*2N5219 
*2N5220 
*2N5221 

2N5222 
*2N5223 
*2N5224 
*2N5225 
*2N5226 
*2N5227 
*2N522S 

2N5232 

CF 
CF 
CF 
PE5030B 
2N5209 
2N5210 
2N5219 
2N5220 
2N5221 
CF 
2N5223 
2N5224 
2N5225 
2N5226 
2N5227 
2N522S 
2N5210 

2N5232A 2N5210 
2N5233 2N5961 
2N5234 2N5210 
2N5235 2N5962 
2N5236 2N3137 

2N5237 2N5337 
2N5239 
2N5240 
2N5241 
2N5244 

CF 
CF 
CF 
2N4035 

2N5245 2N54S5 
2N5246 2N54S5 
2N5247 2N54S6 
2N5249 2N5962 
2N5249A 2N5962 
2N5252 
2N5253 
2N5254 
2N5255 
2N5256 
2N5279 
2N52SO 
2N5292 
2N5293 
2N5294 
2N5295 
2N5296 
2N5297 
2N529S 

*2N5301 
*2N5302 
*2N5303 

2N5305 

CF 
CF 
2N4019 
2N4020 
2N4034 
2N3439 
CF 
2N2S94A 
2N6122 
2N6122 
2N6122 
2N6122 
2N6123 
2N6123 
2N5301 
2N5302 
2N5303 
MPSA13 

2N5306 MPSA 14 
2N5306A MPSA 14 
2N5307 MPSA 13 

Data 
Sheet 

PE5029 
2N5209 
2N5209 
2N5219 
2N5220 
2N5220 

2N5219 
2N5224 
2N5225 
2N5225 
2N5227 
2N522S 
2N5209 
2N5209 
2N5961 
2N5209 
2N5961 
2N3137 
2N5336 

2N4034 
2N54S4 
2N54S4 
2N54S4 
2N5961 
2N5961 

2N4017 
2N4020 
2N4020 
2N3439 

2N2S94 
2N6121 
2N6121 
2N6121 
2N6121 
2N6121 
2N6121 
2N5301 
2N5301 
2N5301 
MPSA 13 

MPSA13 
MPSA13 

MPSA 13 

Short 
Form Family 
Data Characteristics 

3-30 
3-30 
3-22 
3-22 
3-27 

3-22 
3-18 
3-22 
3-27 
3-27 
3-19 

3-39 
3-39 
3-39 

SS12 

SS15 
SSS 

SS5 
SS15 
SS22 

SS31 

SSS 

SSS 
SS2 
PWR4 

SSS 
SSS 

SS33 
SS33 
SS33 
PWRS 

SS32 
PWR5 
PWR5 
PWR5 
PWR5 
PWR5 
PWR5 
PWR7 
PWR7 
PWR7 

2-48 

Industry Recommended 
Type Fairchild 

Number Device 

2N530S MPSA 14 
2N530SA MPSA 14 
2N5309 2N5209 
2N5310 
2N5311 

*2N5320 
*2N5321 
*2N5322 
*2N5323 
2N5333 

*2N5334 
*2N5335 
*2N5336 
*2N5337 
*2N533S 
*2N5339 

2N5209 
2N5210 
2N5320 
2N5322 
2N5322 
2N5323 
CF 
2N5335 
2N5335 
2N5336 
2N5337 
2N533S 
2N5339 
2N5002 

Data 
Sheet 

MPSA 13 
MPSA 13 
2N5209 
2N5209 
2N5209 
2N5320 
2N5320 
2N5320 
2N5320 

2N4S95 
2N4S95 
2N5336 
2N5336 
2N5336 
2N5336 
2N5002 2N5346 

2N5347 

2N5354 
2N5355 
2N5356 
2N5365 

2N5366 
2N5367 
2N536S 
2N5369 
2N5370 
2N5371 
2N5372 
2N5373 
2N5374 
2N5375 
2N5376 
2N5377 
2N537S 
2N5379 
2N53SO 
2N53S1 
2N53S2 
2N53S3 
2N53S4 
2N53S5 
2N5390 

2N5002 2N5002 

*2N5400 
*2N5401 
2N5404 
2N5405 
2N5406 
2N5407 
2N540S 
2N5409 

2N5410 
2N5411 

MPS363S 2N363S 
MPS363SA 2N3638 
CF 
PN3644 2N3644 
PN3644 2N3644 

CF 
2N4400 
2N4401 
PN3566 
2N4400 
2N4402 
2N4403 
CF 
2N4402 
2N5961 
2N5961 
PN4249 
PN4248 
2N3903 
2N3904 
2N3905 
2N3906 
2N5003 
2N5003 
CF 
2N5400 
2N5401 
CF 
CF 
CF 
CF 
2N5003 
2N5003 
2N5003 
2N5003 

2N4400 
2N4401 

2N3566 
2N4400 
2N4402 
2N4402 

2N4402 
2N5961 
2N5961 
2N4248 
2N4248 
2N3903 
2N3903 
2N3905 
2N3905 
2N5002 
2N5002 

2N5400 
2N5400 

2N5002 
2N5002 
2N5002 
2N5002 

Short 
Form Family 
Data Characteristics 

3-34 
3-34 

PWR2 
PWR12 
PWR12 
PWR12 

PWR1 
PWR1 
PWR4 
PWR4 
PWR4 
PWR4 
PWR19 
PWR19 

SS22 
SS22 

SS22 
SS22 

SS15 
SS15 
SS15 
SS15 
SS22 

SS22 

SS22 
SSS 
SSS 
SS33 
SS33 
SS14 
SS14 
SS23 
SS23 
PWR11 
PWR11 

SS25 
SS25 

PWR11 
PWR11 
PWR11 
PWR11 



Industry Recommended 
Type Fairchild 

Number Device 

2N5414 
2N5418 
2N5419 
2N5420 
2N5425 
2N5426 
2N5427 
2N5428 
2N5429 
2N5430 
2N5447 
2N5448 
2N5449 
2N5450 
2N5451 

*2N5455 
'2N5456 
*2N5457 
*2N5458 
*2N5459 
2N5460 
2N5461 
2N5462 
2N5463 
2N5464 
2N5465 
2N5466 
2N5467 
2N5468 
2N5469 
2N5477 
2N5478 

*2N5484 
*2N5485 
*2N5486 

2N5490 
2N5491 
2N5492 
2N5493 
2N5494 
2N5495 
2N5496 
2N5497 

CF 
2N4400 
2N4401 
PN3566 
CF 
CF 
CF 
CF 
CF 
CF 
MPS3702 
MPS3703 
MPS3704 
MPS3705 
MPS3706 
2N5455 
2N5456 
2N5457 
2N5458 
2N5459 
CF 
CF 
CF 
CF 
CF 
CF 
CF 
CF 
SE9052 
SE9052 
2N5002 
2N5004 
2N5484 
2N5485 
2N5486 
2N6122 
2N6122 
2N6130 
2N6130 
2N6129 
2N6129 
2N6131 
2N6131 
2N5550 

Data 
Sheet 

2N4400 
2N4400 
2N3566 

MPS3702 
MPS3702 
MPS3704 
MPS3704 
MPS3704 
2N5455 
2N5455 
2N5457 
2N5457 
2N5457 

2N6233 
2N6233 
2N5002 
2N5002 
2N5484 
2N5484 
2N5484 
2N6121 
2N6121 
2N6129 
2N6129 
2N6129 
2N6129 
2N6129 
2N6129 
2N5550 *2N5550 

2N5551 
2N5629 
2N5630 
2N5631 
2N5632 
2N5633 
2N5634 
2N5655 
2N5656 

MPS5551M 2N5550 
CF 
CF 
CF 
CF 
CF 
CF 
CF 
CF 

Short 
Form Family 
Data Characteristics 

3-19 
3-19 
3-40 
3-40 
3-40 

3-40 
3-40 
3-40 

SS15 
SS15 
SS15 

SS21 
SS21 

PWR9 
PWR9 
PWR19 
PWR19 

PWR5 
PWR5 
PWR10 
PWR10 
PWR10 
PWR10 
PWR10 
PWR10 
SS16 
SS16 

2-49 

Industry Recommended 
Type Fairchild Data 

Sheet Number Device 

2N5657 
2N5658 
2N5660 
2N5661 
2N5664 
2N5665 

*2N5668 
*2N5669 
*2N5670 
2N5675 

*2N5679 
*2N5680 
*2N5681 
*2N5682 

2N5729 
2N5730 
2N5737 
2N5738 
2N5741 
2N5745 
2N5758 
2N5759 
2N5760 
2N5763 
2N5769 

*2N5770 
*2N5771 
*2N5772 
2N5781 
2N5782 
2N5783 
2N5784 
2N5785 
2N5786 
2N5793 
2N5794 
2N5795 
2N5796 
2N5804 
2N5805 
2N5810 
2N5811 
2N5812 
2N5813 
2N5814 
2N5815 
2N5816 
2N5817 
2N5818 
2N5819 
2N5820 
2N5821 
2N5822 

CF 
2N5004 
2N6233 
2N6234 
2N6233 
2N6234 
2N5668 
2N5669 
2N5670 
2N5679 
2N5679 
2N5680 
2N5681 
2N5682 
2N5336 
2N5002 
2N3791 
2N3792 
2N4399 
CF 
CF 
CF 
CF 
2N2907A 
2N5769 
2N5770 
2N5771 
2N5772 
2N4234 
2N4235 
2N4236 
2N4237 
2N4238 
2N4239 

2N5002 
2N6233 
2N6233 
2N6233 
2N6233 
2N5668 
2N5668 
2N5668 
2N5679 
2N5679 
2N5679 
2N5679 
2N5679 
2N5336 
2N5002 
2N3789 
2N3789 
2N4398 

2N2904 
2N2369 
2N918 
2N5771 
2N3646 
2N4234 
2N4235 
2N4234 
2N4237 
2N4237 
2N4237 

MD2218A MD2218 
MD2219A MD2218 
MD2904A MD2904 
MD2905A MD2904 
CF 
CF 
MPS6561 
MPS6563 
CF 
CF 
CF 
CF 
CF 
CF 
CF 
CF 
PN5856 
PN5855 
PE6020 

MPS6560 
MPS6560 

2N5855 
2N5855 
PE6020 

Short 
Form Family 
Data Characteristics 

PWR13 

3-18 
3-35 
3-19 
3-18 

PWR19 
PWR9 
PWR9 
PWR9 
PWR9 

PWR13 
PWR13 
PWR3 
PWR3 
PWR4 
PWR19 
PWR15 
PWR15 
PWR16 

SS22 
SS28 
SS27 
SS31 
SS5 
PWR14 
PWR14 
PWR14 
PWR5 
PWR5 
PWR5 

SS15 
SS22 

SS17 
SS24 
SS17 

I 



Industry Recommended 
Type Fairchild Data 

Number Device Sheet 

2N5S23 MPS4355 2N4354 
2N5S24 MPS6512 MPS6512 
2N5S25 MPS6513 MPS6512 
2N5S26 MPS6514 MPS6512 
2N5S27 MPS6515 MPS6512 
2N5S2S 2N5962 2N5961 

*2N5S30 
*2N5S31 
*2N5S32 
*2N5S33 
2N5S3S 
2N5S39 
2N5S40 

2N5S30 
2N5S31 
2N5S32 
2N5S33 
CF 
CF 
CF 

*2N5S45 2N5S45 
*2N5S45A 2N5S45A 
*2N5S55 2N5S55 
*2N5S56 2N5S56 
*2N5S57 2N5S57 
*2N5S5S 2N5S5S 
2N5S59 2N3724 
2N5S60 
2N5S61 
2N5S64 
2N5S65 
2N5S67 
2N5S6S 
2N5S69 
2N5S70 

*2N5S71 
*2N5S72 
*2N5S73 
*2N5S74 
*2N5S75 
*2N5S76 
*2N5S77 
*2N5S7S 
*2N5S79 
*2N5SSO 
*2N5SS1 
*2N5SS2 
*2N5SS3 
*2N5SS4 
*2N5SS5 
*2N5SS6 
*2N5910 
2N5939 
2N5940 
2N5954 
2N5955 
2N5956 

*2N5961 
*2N5962 
*2N5963 

2N3724 
2N3725 
2N4031 
2N4030 
2N490S 
2N4909 
2N4914 
2N4915 
2N5S71 
2N5S72 
2N5S73 
2N5S74 
2N5S75 
2N5S76 
2N5S77 
2N5S7S 
2N5S79 
2N5SSO 
2N5SS1 
2N5SS2 
2N5SS3 
2N5SS4 
2N5SS5 
2N5SS6 
2N5910 
2N5004 
2N5004 
2N4900 
2N4S99 
2N4S9S 
2N5961 
2N5962 
2N5963 

2N5S30 
2N5S30 
2N5S30 
2N5S30 

2N5S45 
2N5S45 
2N5S55 
2N5S55 
2N5S55 
2N5S55 
2N3724 
2N3724 
2N3724 
2N4030 
2N4030 
2N4901 
2N4901 
2N4913 
2N4913 
2N5S71 
2N5S71 
2N5S73 
2N5S73 
2N5S75 
2N5S75 
2N5S77 
2N5S77 
2N5S79 
2N5S79 
2N5SS1 
2N5SS1 
2N5SS3 
2N5SS3 
2N5SS5 
2N5SS5 
2N5771 
2N5002 
2N5002 
2N3740 
2N3740 
2N3740 
2N5961 
2N5961 
2N5961 

Short 
Form Family 
Data Characteristics 

3-37 
3-33 
3-33 
3-33 

3-1S 
3-1S 
3-2S 
3-24 
3-2S 
3-24 

3-19 

3-30 
3-30 
3-29 

SS24 
SS14 
SS14 
SS14 
SS14 
SSS 
SS16 
SS16 
SS16 
SS16 

SS13 
SS13 
SS24 
SS17 
SS24 
SS17 
SS13 
SS13 
SS13 
SS24 
SS24 
PWR15 
PWR15 
PWR6 
PWR6 
PWR15 
PWR15 
PWR6 
PWR6 
PWR15 
PWR15 
PWR6 
PWR6 
PWR16 
PWR16 
PWR7 
PWR7 
PWR16 
PWR16 
PWR7 
PWR7 
SS31 
PWR19 
PWR19 
PWR14 
PWR14 
PWR14 
SSS 
SSS 
SSS 

2-50 

Industry 
Type 

Number 

2N5964 
2N5965 
2N5970 
2N5971 
2N5972 
2N5973 
2N5975 
2N5976 
2N5977 
2N597S 
2N5979 
2N59SO 
2N59S1 
2N59S2 
2N59S3 
2N59S4 
2N59S5 
2N59S6 
2N59S7 
2N59SS 
2N59S9 
2N5990 
2N5991 
2N599S 
2N5999 
2N6000 
2N6001 
2N6002 
2N6003 
2N6004 
2N6005 
2N6006 
2N6007 
2N600S 
2N6009 
2N6010 
2N6011 
2N6012 
2N6013 
2N6014 
2N6015 
2N6016 
2N6017 
2N6049 
2N6050 
2N6051 
2N6052 
2N6053 
2N6054 
2N6055 
2N6056 
2N6057 
2N605S 

Recommended 
Fairchild Data 
Device Sheet 

PN5964 PN5964 
PN5965 PN5965 
2N5302 2N5301 
2N5302 2N5301 
2N5302 2N5301 
2N3714 2N3713 
2N6132 
2N6132 
2N6129 
2N6129 
2N6129 
CF 
CF 
CF 
CF 
CF 
CF 
CF 
CF 
CF 
CF 
CF 
CF 
2N5961 
2N50S7 
2N4401 
2N4402 
CF 
CF 
2N4401 
2N4402 
CF 
CF 
2N5961 
2N50S7 
2N4401 
2N4402 
CF 
CF 
CF 
CF 
CF 
CF 
2N4S99 
CF 
CF 
CF 
CF 
CF 
CF 
CF 
CF 
CF 

2N6132 
2N6132 
2N6129 
2N6129 
2N6129 

2N5961 
2N50S6 
2N4400 
2N4402 

2N4400 
2N4402 

2N5961 
2N50S6 
2N4400 
2N4402 

2N3740 

Short 
Form Family 
Data Characteristics 

SS16 
SS16 
PWR7 
PWR7 
PWR7 
PWR6 
PWR17 
PWR17 
PWR10 
PWR10 
PWR10 

SSS 
SS33 
SS15 
SS22 

SS15 
SS22 

SSS 
SS33 
SS15 
SS22 

PWR14 



Industry Recommended Short Industry Recommended Short 
Type Fairchild Data Form Family Type Fairchild Data Form Family 

Number Device Sheet Data Characteristics Number Device Sheet Data Characteristics 

2N6059 CF 2N6246 2N3791 2N3789 PWR15 

2N6067 CF 2N6247 2N3792 2N3789 PWR15 

2N6076 MPS5172 MPS5172 2N6249 CF 

2N6077 SE9051 2N6233 PWR9 2N6250 CF 

2N6078 SE9051 2N5133 PWR9 2N6251 CF 
2N6079 SE9052 2N6233 PWR9 2N6253 CF 
2N6098 CF 2N6254 2N5882 2N5881 PWR7 
2N6099 CF 2N6257 2N5882 2N5881 PWR7 

2N6100 CF 2N6258 2N5303 2N5301 PWR7 

2N6101 CF 2N6260 2N4231 2N4231 
2N6102 CF 2N6261 2N4233 2N4231 
2N6103 CF 2N6263 2N6233 2N6233 PWR9 

2N6106 2N6126 2N6124 PWR14 2N6264 2N6233 2N6233 PWR9 

2N6107 2N6126 2N6124 PWR14 2N6282 CF 

2N6108 2N6132 2N6132 PWR17 2N6283 CF 

2N6109 2N6132 2N6132 PWR17 2N6284 CF 

2N6110 2N6132 2N6132 PWR17 2N6285 CF 

2N6111 2N6132 2N6132 PWR17 2N6286 CF 

*2N6121 2N6121 2N6121 3-37 PWR5 2N6287 CF 

I *2N6122 2N6122 2N6121 3-37 PWR5 2N6294 CF 

*2N6123 2N6123 2N6121 3-37 PWR5 2N6295 CF 

*2N6124 2N6124 2N6124 3-37 PWR14 2N6296 CF 

*2N6125 2N6125 2N6124 3-37 PWR14 2N6297 CF 

*2N6126 2N6126 2N6124 3-37 PWR14 2N6298 CF 

*2N6129 2N6129 2N6129 3-37 PWR10 2N6299 CF 

*2N6130 2N6130 2N6130 3-37 PWR10 2N6300 CF 

*2N6131 2N6131 2N6131 3-37 PWR10 2N6301 CF 

*2N6132 2N6132 2N6132 3-37 PWR17 2N6303 CF 

*2N6133 2N6133 2N6133 3-37 PWR17 2N6306 CF 

*2N6134 2N6134 2N6134 3-37 PWR17 2N6307 CF 
2N6175 2N3440 2N3439 PWR8 2N6308 CF 
2N6176 2N3439 2N3439 PWR8 2N6312 CF 
2N6177 2N3439 2N3439 PWR8 2N6313 CF 
2N6182 2N5003 2N5002 PWR11 2N6314 CF 
2N6183 2N5005 2N5002 PWR11 2N6315 CF 
2N6184 2N5003 2N5002 PWR11 2N6316 CF 
2N6185 2N5005 2N5002 PWR11 2N6317 CF 
2N6218 CF 2N6318 CF 
2N6219 CF 2N6326 2N5881 2N5881 PWR7 
2N6220 CF 2N6327 2N5882 2N5881 PWR7 
2N6221 2N5831 21\15830 SS16 2N6328 CF 
2N6222 PE6020 PE6020 SS17 2N6329 2N3791 2N3789 PWR15 

2N6223 PN3645 2N3645 SS22 2N6330 2N3792 2N3789 PWR15 
2N6224 2N5962 2N5961 SS8 2N6331 CF 
2N6225 PN4250A 2N4248 SS33 2N6338 CF 

*2N6233 2N6233 2N6233 3-36 PWR9 2N6339 CF 
*2N6234 2N6234 2N6233 3-36 PWR9 2N6340 CF 
*2N6235 2N6235 2N6233 3-36 PWR9 2N6341 CF 

2-51 
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INTRODUCTION 

SELECTION GUIDE BY APPLICATION AND 
SHORT FORM DATA LISTING 

The arrangement of this section makes it more than a simple 
short form listing of Fairchild's Discrete semiconductor prod­
uct line. Each major division is an application category and 
each subdivision is a secondary categorization of a key para -
metric value. Jn some instances, the crossover from one sub­
division to another is somewhat arbitrary since definition 
varies with manufacturer. To aid the user in locating the de­
sired device type, a short definition of each grouping is shown 
below and a cross reference statement has been included in 
some of the subsections. 

There are two major groups of registered devices, those which 
have been registered in the U.S. with JEDEC, and those which 
have been registered in Europe with Association International 
PRO-ELECTRON. The JEDEC devices included are all devices 
which are prefixed 1 N or 2N. The PRO-ELECTRON devices 
are all preceded by a two or three character alpha prefix. 
Since many of the device types contained in the data listing 
have multiple letter prefixes, the PRO-ELECTRON devices 
have been included in boldface type. 

1. Diodes (Pages 3 through 16) 

All single and multiple diodes including assemblies, mono­
lithic diode arrays, unencapsulated diodes (dice) and recti­
fiers. 

2. Small Signal Transistors 

a. High Speed Saturated Switches (Pages 17 through 19) 

Logic Switches and Core Driver Transistors manufactur­
ed with specific diffusion processes to control majority 
carrier lifetimes. Storage times are generally less than 
100 ns. 

b. General Purpose Amplifiers and Switches (Pages 20 
through 28) 

Suitable for a wide variety of switching and amplifier 
applications. Collector to emitter voltages are less than 
100 V, switching times are generally Jess than 1.0 µs 
and specification currents range from 100 µA to 1 .0 A. 

3-2 

c. Low Level, Low Noise Amplifiers (Pages 29 through 32) 

Designed to be used as front end Audio Amplifiers with 
operation in the 10 µA to 2.0 mA current range. 

d. High Voltage Amplifiers (Pages 33 and 34) 

Collector to emitter voltages greater than 100 V, cur­
rent handling capabilities in the 10 mA area. There is 
a definite overlap between this section and the T05 
Power section. 

e. RF Amplifiers and Oscillators (Pages 34 and 35) 

Power gain, oscillator power out and/or noise figure 
specifications at frequencies above 25 MHz. 

3. Power Transistors (Pages 36 through 39) 

Normal operating current ranges above 1.0 A and/or 
power dissipation capability of 1.0 W or more. There is a 
definite overlap with small signal transistors at 1.0 A and 
1.0 W (see small Signal General Purpose Amplifiers and 
High Voltage sections). 

4. Field Effect Transistors (Page 40) 

Junction and MOS Field Effect Transistors. 

5. Multiple Transistors (Pages 41 through 44) 

Matched and unmatched dual transistors, including com­
plementary duals, quad core driver transistors and Darling­
ton transistors. 

6. Unencapsulated Transistors (Page 45) 

Transistor dice. 

NOTE: 

Use of well specified devices, while normally somewhat higher in cost, can virtually 
eliminate the multiple sourcing technique, not only by Fairchild, but any manufacturer, 
since the more stringent the specifications, the less latitude permitted in the manu· 
facturing process. 



trr Bv 
ns VOLTS 

TYPE MAX MIN 

FD700 0.70 30 

BAV82 0.75 12 

1 N4244 0.75 20 

1N4376 0.75 20 

F0777 0.75 15 

1N5282 2.0 80 

1 N5317 2.0 80 

1 N3606 2.0 75 

1 N4153 2.0 75 

1 N4534 2.0 75 

1N3062 2.0 75 

1 N3066 2.0 75 

1 N3605 2.0 40 
1 N4152 2.0 40 

1N4533 2.0 40 

1N4087 2.5 50 

1N3600 3.0 75 

BAX13 4.0 50 

BAV71 4.0 50 

BAV74 4.0 50 

1N914 4.0 100 

1 N914A 4.0 100 

1 N914B 4.0 100 

1N916 4.0 100 

1 N916A 4.0 100 

1 N916B 4.0 100 

1 N4148 4.0 100 
1 N4149 4.0 100 

1 N4446 4.0 100 

1 N4447 4.0 100 

1 N4448 4.0 100 

1 N4449 4.0 100 

1 N4531 4.0 100 

1N4606 4.0 85 

1 N4610 4.0 80 

1 N3604 4.0 75 

1 N4151 4.0 75 

F0600 4.0 75 

FOH600 4.0 75 

FON600 4.0 75 
1N3063 4.0 75 

1N3064 4.0 75 

1N3065 4.0 75 

1 N4086 4.0 

1 N4150 4.0 75 

1N4305 4.0 75 

nA 
MAX 

50 

100 

100 

100 

100 

100 

100 

50 

50 

50 

100 

100 

50 
50 

50 

90 

100 

200 

100 

100 

25 

25 

25 

25 

25 

25 

25 
25 

25 

25 

25 

25 

25 

250 

100 

50 

50 

100 

100 

100 
100 

100 

100 
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@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

DIODES 

COMPUTER DIODES (BY ASCENDING trr) 
GLASS PACKAGE 

VR VOLTS 
c 

pF 
MAX 

Package 
Equivalent 

007/0035 VOLTS MAX Package 

15 1.1 @ 50 75 007 

12 1.0 @ 20 1.3 007 

10 1.0 @ 20 0.8 007 

10 1.1 @ 50 1.0 007 

8.0 1.0 @ 20 1.3 007 

55 1.3 @ 500 2.5 0035 

55 0.90 @ 100 2.5 0034 1 N5282 

50 0.88 @ 20 2.0 007 1 N4153 

50 0.88 @ 20 2.0 0035 1N3606 

50 0.88 @ 20 2.0 0034 1 N4153 

50 1.0 @ 20 1.0 007 

50 1.0 @ 10 1.0 007 

30 0.88 @ 20 2.0 007 1 N4152 

30 0.88 @ 20 2.0 0035 1N3605 

30 0.88 @ 20 2.0 0034 1 N4152 

50 0.975 @ 30 1.8 0035 

50 1.0 @ 200 2.5 007 1 N4150 

50 1.0 @ 20 3.0 0035 

35 1.0 @ 20 2.0 0035 1N3603 

35 1.1 @ 300 3.0 0035 1N3600 

20 1.0 @ 10 4.0 007 1 N4148 

20 1.0 @ 20 4.0 007 1N4446 

20 1.0 @ 100 4.0 007 1 N4448 

20 1.0 @ 10 2.0 007 1 N4149 

20 1.0 @ 20 2.0 007 1 N4447 

20 1.0 @ 30 2.0 007 1 N4449 

20 1.0 @ 10 4.0 0035 1 N914 

20 1.0 @ 10 2.0 0035 1N916 

20 1.0 @ 20 4.0 0035 1N914A 

20 1.0 @ 20 2.0 0035 1 N916A 

20 1.0 @ 100 4.0 0035 1 N914B 

20 1.0 @ 30 2.0 0035 1 N916B 

20 1.0 @ 10 4.0 0034 1 N4148 

70 1.10 @ 250 2.5 0035 

55 1.0 @ 200 2.0 007 

50 1.0 @ 50 2.0 007 1 N4151 

50 1.0 @ 50 2.0 0035 1 N3604 

50 1.0 @ 200 2.5 007 FOH600 

50 1.0 @ 200 2.5 0035 F0600 

50 1.0 @ 200 2.5 0034 FOH600 

50 0.85 @ 10 2.0 007 1N4305 

50 1.0 @ 10 2.0 007 1N4454 

50 1.0 @ 20 1.5 007 

70 1.0 @ 200 10 007 

50 1.0 @ 200 2.5 0035 1N3600 

50 0.85 @ 10 2.0 0035 1N3063 
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DIODES 
COMPUTER DIODES (BY ASCENDING trr) 
GLASS PACKAGE (Cont'd) 

trr Bv 
ns VOLTS 

TYPE MAX MIN 

1N4322 4.0 75 

1N4454 4.0 75 

1 N4532 4.0 75 

1 N5318 4.0 75 

1N903 4.0 60 

1N908 4.0 60 

1N903A 4.0 50 

1N904 4.0 50 

1N907 4.0 50 

1N907A 4.0 50 

1 N908A 4.0 50 

FOH666 4.0 40 

FON666 4.0 40 

1N905 4.0 40 

1N906 4.0 40 

1N4450 4.0 40 

1 N5319 4.0 40 

1N904A 4.0 35 

1N4009 4.0 35 

1 N4154 4.0 35 

1N4536 4.0 35 

1N905A 4.0 30 

1N906A 4.0 30 

1 N3067 4.0 30 

1N4727 4.0 30 

1 N4950 4.0 30 

1 N3596 4.0 20 

F0666 5.0 40 

1N3602 5.0 75 

1N3603 5.0 45 

1N659 6.0 60 

1N814 25 50 

nA 

MAX 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

50 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

5 

100 

@ 50 

@ 50 

@ 50 

@ 50 

@ 40 

@ 40 

@ 40 

@ 30 

@ 30 

@ 30 

@ 40 

@ 25 

@ 25 

@ 20 
@ 20 
@ 30 

@ 25 

@ 30 
@ 25 

@ 25 
@ 25 
@ 20 

@ 20 

@ 20 
@ 20 

@ 25 

@ 20 
@ 25 
@ 50 

@ 35 

@ 50 
@ 20 
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VOLTS 

MAX 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.85 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

@ 200 

@ 10 

@ 10 

@ 200 

@ 10 

@ 10 

@ 20 

@ 10 

@ 10 
@ 20 

@ 20 

@ 100 

@ 100 

@ 10 

@ 10 

@ 200 

@ 100 

@ 20 

@ 30 

@ 30 

@ 30 

@ 20 

@ 20 

@ 5 

@ 10 

@ 300 

@ 30 

@ 100 

@ 20 

@ 30 

@ 6 

@ 5 

c 
pF 

MAX 

1.5 

2.0 

2.0 

2.5 

1.0 

2.5 

1.0 

1.0 

2.5 

2.5 

2.5 

3.5 

3.5 

1.0 

2.5 

4.0 

3.5 

1.0 

4.0 

4.0 

4.0 

1.0 

2.5 

4.0 

4.0 

3.5 

1.0 

3.5 

3.0 

3.0 

1.0 

Package 
007 

0035 

0034 

0034 

007 

007 

007 

007 

007 

007 

007 

0035 

0034 

007 

007 

0035 

0034 

007 

007 

0035 

0034 

007 

007 

007 

0035 

007 

007 

007 

007 

007 

007 

007 

Package 
Equivalent 

007/0035 

1 N3064 

1N4454 

FOH600 

FOH666 

FOH666 

1 N4154 

1 N4009 

1 N4154 



TYPE 

1N843 

1N809 

FD400 

FDH400 

1 N629 

1 N643 

1N804 

1 N807 

1 N839 

1 N842 

1N845 

1 N3070 

1 N3071 

1 N3597 

FD444 

FDH444 

1N628 

1 N801 

1 N838 

1 N841 

1 N4363 

BAY72 

1N806 

1 N658 

1N660 

1 N928 

1 N797 

1N808 

1 N627 

1N662 

1 N662A 

1N663 

1 N663A 

1N778 

1 N837 

1 N837A 

1 N794 

1 N818 

1 N927 

1N3069 

1N793 

1 N796 

1 N891 

1N626 

1N840 

1N812 

Bv 
VOLTS 

MIN 

250 

220 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

150 

150 

150 

150 

150 

150 

150 

125 

125 

120 

120 

120 

115 

110 

100 

100 

100 

100 

100 

100 

100 

100 

75 

75 

65 

65 

60 

60 

60 

50 

50 

40 

nA 

MAX 

100 

1000 

100 

100 

1000 

25 

1000 

500 

100 

100 

100 

100 

100 

100 

50 

50 

1000 

100 

100 

100 

100 

100 

500 

50 

5000 

100 

1000 

1000 

1000 

100 

1000 

5000 

100 

500 

100 

100 

5000 

200 

100 

100 

1000 

5000 

100 

1000 

100 

20 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

DIODES 

HIGH VOLTAGE SWITCHING DIODES (BY DESCENDING BV) 
GLASS PACKAGE 

C trr 
VR VOLTS IF pF ns 

VOLTS MAX mA MAX MAX Package 

200 1.0 @ 150 300 D07 

200 1.0 @ 100 300 D07 

150 1.0 @ 400 2.0 50 D07 

150 1.0 @ 400 2.0 50 D035 

175 1.5 @ 4.0 50 D07 

10 1.0 @ 10 3.0 50 D07 

40 1.0 @ 50 50 D07 

175 1.0 @ 4.0 300 D07 

175 1.0 @ 150 5.0 500 D07 

160 1.0 @ 150 300 D07 

160 1.0 @ 200 500 D07 

175 1.0 @ 100 5.0 40 D07 

150 1.0 @ 100 5.0 40 D07 

150 1.2 @ 400 5.0 30 D07 

100 1.0 @ 300 2.5 60 D07 

100 1.0 @ 300 2.5 60 D035 

125 1.5 @ 4.0 50 D07 

125 1.0 @ 10 500 D07 

125 1.0 @ 150 500 D07 

120 1.0 @ 150 300 D07 

120 1.0 @ 200 3.0 40 D07 

100 1.0 @ 100 5.0 50 D035 

100 1.0 @ 4.0 50 D07 

50 1.0 @ 100 300 D07 

100 1.0 @ 7.0 300 D07 

10 1.0 @ 10 4.0 150 D07 

100 1.0 @ 10 500 D07 

100 1.0 @ 100 300 D07 

75 1.5 @ 4.0 50 D07 

50 1.0 @ 10 3.0 50 D07 

10 1.0 @ 100 300 D07 

75 1.0 @ 100 500 D07 

75 1.0 @ 100 300 D07 

100 1.0 @ 10 300 D07 

75 1.0 @ 150 500 D07 

80 1.0 @ 150 300 D07 

50 1.0 @ 10 50 D07 

55 1.5 @ 30 5.0 50 D07 

10 1.0 @ 10 4.0 150 D07 

60 1.0 @ 50 6.0 50 D07 

50 1.0 @ 10 50 D07 

50 1.0 @ 100 500 D07 

40 1.0 @ 50 50 D07 

35 1.5 @ 4.0 50 D07 

40 1.0 @ 150 300 D07 

10 1.0 @ 5.0 250 D07 
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DIODES 
HIGH VOLTAGE SWITCHING DIODES (BY DESCENDING BV) 
GLASS PACKAGE (Cont'd) 

Bv IR 
VOLTS nA @ VR VOLTS 

TYPE MIN MAX @ VOLTS MAX 

1N625 30 1000 @ 20 1.5 

1N789 30 100 @ 20 1.0 

1N790 30 5000 @ 20 1.0 

1 N791 30 5000 @ 20 1.0 

1N792 30 13 @ 20 1.0 

1 N811 30 1000 @ 10 1.0 

1 N3068 30 100 @ 20 1.0 

1 N815 25 500 @ 5.0 1.0 

1 N813 20 500 @ 5.0 1.0 
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VF c trr 
@ IF pF ns 
@ mA MAX MAX Package 
@ 4.0 4 007 
@ 10 500 007 
@ 10 250 007 
@ 50 500 007 
@ 100 500 007 
@ 1.0 250 007 
@ 20 6.0 50 007 
@ 30 250 007 
@ 5.0 250 007 



TYPE 

1N461 
1N461A 
1N462 
1N462A 
1N463 
1N463A 
1N464 
1N464A 
1N482 
1N483 
1N484 
1N485 
1 N661 
1N779 
1 N795 
1N799 
1N816 
1N844 
1N925 
1N926 
1844 

18920 
18921 
18922 
18923 

BA100 

BA128 

BA129 

BA130 

BA136 

BA155 

BA164 

BA216 

BA217 

BA218 

BA219 

BAX16 

FDH900 
FDH999 

Bv 
VOLTS 

MIN 

30 
30 
70 
70 

200 
200 
150 
150 
40 

80 
150 
200 
240 
200 
75 

150 
6 

100 
40 
40 
40 

50 
100 
150 
200 
60 

75 
200 
30 
50 

150 
20 
10 
30 
50 

100 

150 
50 
30 

nA 
MAX 

500 
500 
500 
500 

500 
500 
500 
500 
100 

250 
250 
250 
350 
500 

5000 
5000 

100 

100 
1000 

100 
50 

100 

100 
100 
100 

1000 

100 
10 

500 
100 

1500 
2000 
1500 

50 
50 

200 
100 

100 
1000 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

@ 

DIODES 
GENERAL PURPOSE DIODES (NUMERIC LISTING) 

GLASS PACKAGE 

C trr 

VR VOLTS pF ns 
VOLTS MAX MAX MAX Package 

25 1.0 @ 15 10 007 
25 1.0 @ 100 007 
60 1.0 @ 5.0 8.0 007 
60 1.0 @ 100 007 

175 1.0 @ 1.0 007 

175 1.0 @ 100 007 

125 1.0 @ 3.0 6.0 007 
125 1.0 @ 100 007 
30 1.1 @ 100 007 

60 1.1 @ 100 007 

125 1.1 @ 100 007 

175 1.0 @ 100 007 

200 1.0 @ 7.0 007 

175 1.0 @ 10 007 

50 1.0 @ 50 007 

100 1.0 @ 50 007 

4 1.0 @ 100 007 

80 1.0 @ 200 500 007 

10 1.0 @ 5.0 150 007 

10 1.0 @ 5.0 50 007 

10 1.15 @ 10 6.0 0035 

50 1.2 @ 200 0035 

100 1.2 @ 200 0035 

150 1.2 @ 200 0035 

200 1.2 @ 200 0035 

60 1.0 @ 50 0035 

50 1.0 @ 50 5.0 0035 

180 1.0 @ 10 6.0 0035 

25 1.0 @ 15 2.0 0035 

30 1.0 @ 100 2.0 0035 

100 1.2 @ 10 10 0035 

15 1.0 @ 10 0035 

10 1.0 @ 15 0035 

10 1.0 @ 10 5.0 0035 

25 1.0 @ 10 5.0 0035 

50 0.85 @ 10 5.0 0035 

150 1.0 @ 1.0 10 120 0035 

30 1.0 @ 100 3.0 4.0 0035 
20 1.0 @ 10 5.0 10 0035 
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DIODES 
LOW LEAKAGE DIODES (BY DESCENDING BV) 
GLASS PACKAGE 

Bv IR 
VOLTS nA @ VR 

TYPE MIN MAX @ VOLTS 

1N486 250 50 @ 225 

1N486A 250 25 @ 225 

1N486B 250 50 @ 225 

1N459 200 25 @ 175 

1N459A 200 25 @ 175 

1N485A 200 25 @ 175 

1N485B 200 25 @ 175 

FD300 150 1.0 @ 125 

FD333 150 3.0 @ 125 

FDH300 150 1.0 @ 125 

FDH333 150 3.0 @ 125 

1N458 150 25 @ 125 

1N458A 150 5.0 @ 125 

1N484A 150 25 @ 125 

1N484B 150 25 @ 125 

1N3595 150 1.0 @ 125 

BAY73 125 5.0 @ 100 

1N483A 80 25 @ 60 

1N483B 80 25 @ 60 

1N890 80 25 @ 60 

1N457 70 25 @ 60 

1 N457A 70 25 @ 60 

1N482A 40 25 @ 30 

1N482B 40 25 @ 30 

FJT1000 35 0.01 @ 20 

FJT1100 35 0.01 @ 15 

FJT2000 35 0.01 @ 20 

1N456 30 25 @ 25 

1N456A 30 25 @ 25 

VF c trr 
VOLTS @ IF pf ns 
MAX @ mA MAX MAX Package 

1.1 @ 100 D07 

1.0 @ 100 D07 

1.0 @ 100 D07 

1.0 @ 3.0 D07 

1.0 @ 100 D07 

1.0 @ 100 D07 

1.0 @ 100 D07 
1.0 @ 200 6.0 D07 

1.0 @ 200 10 D07 

1.0 @ 200 6.0 D035 

1.0 @ 200 10 D035 

1.0 @ 7.0 D07 

1.0 @ 100 D07 

1.0 @ 100 D07 

1.0 @ 100 D07 

1.0 @ 200 8.0 D07 

1.0 @ 200 8.0 D07 

1.0 @ 100 D07 

1.0 @ 100 D07 

1.0 @ 20 D07 

1.0 @ 20 8.0 D07 

1.0 @ 100 5.0 D07 

1.0 @ 100 D07 

1.0 @ 100 D07 

1.0 @ 10 1.3 T018-6 

1.0 @ 10 1.3 D07 

1.0 @ 10 1.3 T018-3 

1.0 @ 40 6.0 D07 

1.0 @ 100 5.0 D07 
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Bv IR 
VOLTS nA @ VR 

TYPE MIN MAX @ VOLTS 

FH1100 5.0 50 @ 1.0 

1N5390 5.0 50 @ 1.0 

Bv IR 
VOLTS nA @ VR 

TYPE MIN MAX @ VOLTS 

RF400 35 30 @ 30 

RF401 35 30 @ 30 
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DIODES 
HOT CARRIER DIODES 

GLASS PACKAGE 

VF c NF 
VOLTS @ IF pF dB 

MAX @ mA MAX MAX Package 

0.55 @ 10 1.0 1.6 007 

0.55 @ 10 1.0 1.6 007 

VOLTAGE VARIABLE CAPACITOR DIODES 
GLASS PACKAGE 

c Figure Of C1/C4 C3/C20 
pF Merit (Q) VR1=0.1V VR3=3V 

MAX MIN VR2=4.0V VR20=20V Package 

10 350 2.0 2.0 0034 

7.0 350 2.0 2.0 0034 

I 



DIODES 
ZENER DIODES (BY ASCENDING Vz) 
GLASS PACKAGE 

TOL lz Vz@ lz 
VOLTS 

NOMINAL 
±Vz TEST CURRENT 

TYPE % mA 

1N746 3.3 10 20 

1 N746A 3.3 5.0 20 

1N747 3.6 10 20 

1N747A 3.6 5.0 20 

1N748 3.9 10 20 

1 N748A 3.9 5.0 20 

1N749 4.3 10 20 

1N749A 4.3 5.0 20 

1N750 4.7 10 20 

1 N750A 4.7 5.0 20 

1 N751 5.1 10 20 

1N751A 5.1 5.0 20 

1 N752 5.6 10 20 

1 N752A 5.6 5.0 20 

1 N753 6.2 10 20 

1N753A 6.2 5.0 20 

1 N957 6.8 20 18.5 

1N754 6.8 10 20 

1 N957A 6.8 10 18.5 

1N754A 6.8 5.0 20 

1 N957B 6.8 5.0 18.5 

1N958 7.5 20 16.5 

1N755 7.5 10 20 

1N958A 7.5 10 16.5 

1 N755A 7.5 5.0 20 

1 N958B 7.5 5.0 16.5 

1N959 8.2 20 15 

1N756 8.2 10 20 

1 N959A 8.2 10 15 

1 N756A 8.2 5.0 20 

1N959B 8.2 5.0 15 

1N960 9.1 20 14 

1 N757 9.1 10 20 

1N960A 9.1 10 14 

1N757A 9.1 5.0 20 

1 N960B 9.1 5.0 14 

1 N961 10 20 12.5 

1N758 10 10 20 

1 N961A 10 10 12.5 

1 N961 B 10 5.0 12.5 

1 N758A 10 5.0 20 

1N962 11 20 11.5 

1N962A 11 10 11.5 

1N962B 11 5.0 11.5 

1N963 12 20 10.5 

1N759 12 10 20 
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Zz@ lz 
n 

MAX 
28 

28 

24 

24 

23 

23 

22 

22 

19 

19 

17 

17 

11 

11 

7.0 

7.0 
4.5 

5.0 

4.5 

5.0 

4.5 

5.5 

6.0 

5.5 

6.0 

5.5 
6.5 

8.0 

6.5 

8.0 

6.5 

7.5 

16 

7.5 

16 

7.5 

8.5 
17 

8.5 
8.5 

17 

9.5 

9.5 

9.5 

11.5 

50 

IR 
µA @ 

MAX @ 
10 @ 

10 @ 

10 @ 
10 @ 

10 @ 

10 @ 

2.0 @ 

2.0 @ 

2.0 @ 

2.0 @ 

1.0 @ 

1.0 @ 

1.0 @ 

1.0 @ 

0.1 @ 

0.1 @ 

10 @ 

0.1 @ 

10 @ 

0.1 @ 

10 @ 

10 @ 

0.1 @ 

10 @ 

0.1 @ 

10 @ 

5.0 @ 

0.1 @ 

5.0 @ 

0.1 @ 

5.0 @ 

1.0 @ 

0.1 @ 

1.0 @ 

0.1 @ 

1.0 @ 

1.0 @ 

0.1 @ 

1.0 @ 

1.0 @ 

0.1 @ 

1.0 @ 

1.0 @ 

1.0 @ 

1.0 @ 

0.1 @ 

VR 
VOLTS 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 
4.6 

1.0 

4.9 

1.0 

5.2 

5.1 

1.0 

5.4 
1.0 

5.7 

5.6 

1.0 

5.9 

1.0 

6.2 

6.3 

1.0 

6.6 

1.0 

6.9 

6.8 

1.0 

7.2 

7.6 

1.0 

7.6 

8.0 

8.4 
8.0 

1.0 

TC 
%f C 
-.070 

-.070 

-.065 

-.065 

-.060 

-.060 

-.055 

-.055 

-.043 

-.043 

±.030 

±.030 

±.028 

±.028 

+.045 

+.045 
+.050 

+.050 

+.050 

+.050 

+.050 

+.058 

+.058 

+.058 

+.058 

+.058 

+.062 

+.062 

+.062 

+.068 

+.062 

+.068 

+.068 

+.068 

+.068 

+.068 

+.072 

+.075 

+.072 

+.072 

+.075 

+.073 

+.073 

+.073 

+.076 

+.077 

Package 
D07 

D07 

D07 

D07 

D07 

D07 

D07 

D07 

D07 

D07 

D07 

D07 

D07 

D07 

D07 

D07 
D07 

D07 

D07 

D07 

D07 

D07 

D07 

D07 

D07 

D07 

D07 

D07 

D07 

D07 

D07 

D07 

D07 

D07 

D07 

D07 

D07 

D07 

D07 

D07 

D07 

D07 

D07 

D07 

D07 

D07 



TYPE 

1N963A 

1N759A 

1N963B 

1N964 

1 N964A 

1 N964B 

1N965 

1 N965A 

1 N965B 

1N966 

1 N966A 

1N966B 

1N967 

1 N967A 

1 N967B 

1N968 

1N968A 

1 N968B 

1N969 

1N969A 

1 N969B 

1N970 

1 N970A 

1N970B 

1N971 

1 N971 A 

1 N971 B 

1N972 

1N972A 

1 N972B 

1N973 

1N973A 

1N973B 

Vz@ lz 
VOLTS 

NOMINAL 

12 

12 

12 

13 

13 

13 

15 

15 

15 

16 

16 

16 

18 

18 

18 

20 

20 

20 

22 

22 

22 

24 

24 

24 

27 

27 

27 

30 

30 

30 

33 

33 

33 

TOL lz Zz @ lz 
±Vz TEST CURRENT n 

% mA MAX 

10 10.5 11.5 

5.0 20 50 

5.0 10.5 11.5 

20 9.5 13 

10 9.5 13 

5.0 9.5 13 

20 8.5 16 

10 8.5 16 

5.0 8.5 16 

20 7.8 17 

10 7.8 17 

5.0 7.8 17 

20 7.0 21 

10 7.0 21 

5.0 7.0 21 

20 6.2 25 

10 6.2 25 

5.0 6.2 25 

20 5.6 29 

10 5.6 29 

5.0 5.6 29 

20 5.2 33 

10 5.2 33 

5.0 5.2 33 

20 4.6 41 

10 4.6 41 

5.0 4.6 41 

20 4.2 49 

10 4.2 49 

5.0 4.2 49 

20 '3.8 58 

10 3.8 58 

5.0 3.8 58 
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DIODES 

ZENER DIODES (BY ASCENDING Vz) 
(Cont'd) GLASS PACKAGE 

IR 
µA @ 

MAX @ 

1.0 @ 

.10 @ 

1.0 @ 

.10 @ 

.10 @ 

.10 @ 

.10 @ 

.10 @ 

.10 @ 

.10 @ 

.10 @ 

.10 @ 

.10 @ 

.10 @ 

.10 @ 

.10 @ 

.10 @ 

.10 @ 

.10 @ 

.10 @ 

.10 @ 

.10 @ 

.10 @ 

.10 @ 

.10 @ 

.10 @ 

.10 @ 

.10 @ 

.10 @ 

.10 @ 

.05 @ 

.05 @ 

.05 @ 

VR TC 
VOLTS %/°C 

8.6 +.076 

1.0 +.077 

9.1 +.076 

8.9 +.079 

9.4 +.079 

9.9 +.079 

10 +.082 

10.8 +.082 

11.4 +.082 

10.8 +.083 

11.5 +.083 

12.2 +.083 

12.3 +.085 

13 +.085 

13.7 +.085 

13.6 +.086 

14.4 +.086 

15.2 +.086 

14.9 +.087 

15.8 +.087 

16.7 +.087 

16.4 +.088 

17.3 +.088 

18.2 +.088 

18.2 +.090 

19.4 +.090 

20.6 +.090 

20.4 +.091 

21.6 +.091 

22.8 +.091 

22.5 +.092 

23.8 +.092 

25.1 +.092 

Package 

007 

007 

007 

007 

007 

007 

007 

007 

007 

007 

007 

007 

007 

007 

007 

007 

007 

007 

007 

007 

007 

007 

007 

007 

007 

007 

007 

007 

007 

007 

007 

007 

007 

I 



DIODES 
VOLTAGE REFERENCE ZENER DIODES (NUMERIC LISTING) 
METAL PACKAGE 

Vz@ lz lz TEMPERATURE COEFFICIENT Zz@ lz 
VOLTS mA TEMP. RANGE TC n 

TYPE ±5% (TEST) oc %/°C MAX Package 

FCT1021 6.7 0.1 0 to +100 ±.001 750 T018 

FCT1022 6.7 0.1 0 to +100 ±.002 750 T018 

FCT1025 6.7 0.1 0 to +100 ±.005 750 T018 

FCT1121 6.7 0.1 -55 to +100 ±.001 750 T018 

FCT1122 6.7 0.1 -55 to +100 ±.002 750 T018 

FCT1125 6.7 0.1 -55 to +100 ±.005 750 T018 

MATCHED DIODE ASSEMBLIES (NUMERIC LISTING) 
GLASS AND PLASTIC 

NUMBER OF DIODES 2 2 4 4 4 

CONFIGURATION PAIR PAIR QUAD QUAD BRIDGE 

PACKAGE (308) D07 or D035 (310) D07 or D035 (309) 

VF MATCHING (-55°C to +100°C) 

BASIC DIODE IF RANGE b.. VF 

SPECIFICATION mA mV TYPE TYPE TYPE TYPE TYPE 

1 N914 0.01 - 1.0 3.0 FA2310 E FA2310 U FA4310 E FA4310 U FA3310 

1 N914 0.01 - 1.0 10 FA2311 E FA2311 U FA4311 E FA4311 U FA3311 

1 N914 1.0 - 10 5.0 FA2312 E FA2312 U FA4312 E FA4312 U FA3312 

1N914 1.0 - 10 15 FA2313 E FA2313 U FA4313 E FA4313 U FA3313 

1 N3070 0.01 - 1.0 3.0 FA2320 E FA2320 U FA4320 E FA4320 U FA3320 

1 N3070 0.01 - 1.0 10 FA2321 E FA2321 U FA4321 E FA4321 U FA3321 

1N3070 1.0 - 10 5.0 FA2322 E FA2322 U FA4322 E FA4322 U FA3322 

1N3070 1.0 - 10 15 FA2323 E FA2323 U FA4323 E FA4323 U FA3323 

1 N3070 10 - 100 10 FA2324 E FA2324 U FA4324 E FA4324 U FA3324 

1 N3070 10 - 100 20 FA2325 E FA2325 U FA5325 E FA4325 U FA3325 

1N3070 10 - 100 10 FA2360 E FA2360 U FA4360 E FA4360 U FA3360 

1 N3070 10 - 100 20 FA2361 E FA2361 U FA4361 E FA4361 U FA3361 

1N3595 0.01 - 1.0 10 FA2330 E FA2330 U FA4330 E FA4330 U FA3330 

1 N3595 1.0 - 10 15 FA2331 E FA2331 U FA4331 E FA4331 U FA3331 

1 N3595 10 - 100 20 FA2332 E FA2332 U FA4332 E FA4332 U FA3332 

1N3595 0.01 - 1.0 10 FA2333 E FA2333 U FA4333 E FA4333 U FA3333 

1 N3595 1.0 - 10 15 FA2334 E FA2334 U FA4334 E FA4334 U FA3334 

1 N3595 10 - 100 20 FA2335 E FA2335 U FA4335 E FA4335 U FA3335 

1N4306 0.1 - 10 10 1 N4306 

1N4307 0.1 - 10 10 1N4307 
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DIODES 
MONOLITHIC DIODE ARRAYS (BY DESCENDING NUMBER OF JUNCTIONS) 

PLASTIC-METAL-CERAMIC PACKAGES 

Bv IR VF C trr 
VOLTS nA @ VR VOLTS@ IF pf ns PACKAGE 

TYPE MIN MAX VOLTS MAX mA MAX MAX OUTLINE DESCRIPTION 

FSA2500M 60 100@ 50 1.5 @ 500 7.0 50 T085-1 Ceramic FP-lOL 

FSA2501M 60 100 @ 50 1.5 @ 500 7.0 50 T0116-2 Ceramic Dip-14L 

FSA2502M 60 100@ 50 1.5 @ 500 7.0 50 T05-11 Metal Can-lOL 

FSA251 OM 60 100@ 40 1.3 @ 500 5.0 50 TOl 16-1 Plastic Dip-14L 

FSA2503M 60 100@ 50 1.5 @ 500 7.0 50 T0116-2 Ceramic Dip-14L 

FSA2504M 60 100@ 50 1.5 @ 500 7.0 50 T086-1 Ceramic FP-14L 

FSA2509M 60 100 @ 40 1.3 @ 500 5.0 50 T0116-1 Plastic Dip-14L 

FSA2508M 60 100 @ 40 1.3 @ 500 5.0 50 TOl 16-3 Plastic Dip-16L 

FSA2565M 60 100 @ 40 1.3 @ 500 3.0 50 TOl 16-1 Plastic Dip-14L 

FSA2566M 60 100@ 40 1.3 @ 500 3.0 50 T0116-1 Plastic Dip-14L 

FSA1411 M 60 100@ 40 1.5 @ 500 3.0 50 T05-11 Metal Can-lOL 

FSA2002M 60 100 @ 40 1.5 @ 500 3.0 50 T085-1 Ceramic FP-1 OL 

FSA2563M 60 100 @ 40 1.3 @ 500 3.0 50 T0116-1 Plastic Dip-14L 

FSA1410M 60 100 @ 40 1.5 @ 500 3.0 50 T05-11 Metal Can-10L 

FSA2003M 60 100@ 40 1.5 @ 500 3.0 50 T085-1 Ceramic FP-1 OL 

FSA2564M 60 100 @ 40 1.3 @ 500 3.0 50 T0116-1 Plastic Dip-14L 

FSA2619M 100 5.0µA @ 75 1.0 @ 10 4.0 50 TOl 16-3 Plastic Dip-16L 

FSA2719M 75 100 @ 50 1.0@ 10 3.0 40 TOl 16-3 Plastic Dip-16L 

FSA2788M 60 100@ 50 1.1 @ 200 7.0 10 T05-11 Metal Can-lOL 

FSA2620M 100 5.0µA @ 75 1.0 @ 10 4.0 5.0 TOl 16-1 Plastic Dip-14L 

FSA2720M 75 100@ 50 1.0@ 10 3.0 4.0 T0116-1 Plastic Dip-14L 

FSA2621M 100 5.0µA @ 75 1.0@ 10 4.0 4.0 T086-1 Ceramic FP-14L 

FSA2721M 75 100@ 50 1.0 @ 10 3.0 4.0 T086-1 Ceramic FP-14L 
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DIODES 
MONOLITHIC DIODE ARRAYS (BY DESCENDING NUMBER OF JUNCTIONS) 
PLASTIC-METAL-CERAMIC PACKAGES (Cont'd) 

Bv IR VF C 
VOLTS nA @ VR VOLTS @IF pf ns PACKAGE 

CIRCUIT TYPE MIN MAX VOLTS MAX mA MAX MAX OUTLINE DESCRIPTION 

~ 
2 

... 3 

_N._ 4 

1 
-Pl- 5 FSA2780M 60 100 @ 40 1.1 @ 200 3.0 10 T05-11 Metal Can-10L 

I---- -* 6-o 
7 

_N._ B 

2 

I-~ 
_iA 4 

1 5 FSA2786M 60 100@ 40 1.1 @ 200 3.0 10 T05-11 Metal Can-1 OL 
~ 6 

7 

B 
--i'l" 

§ FSA2779M 60 100@ 40 1.1 @ 200 3.0 10 T05-11 Metal Can-1 OL 

~ FSA2785M 60 100 @ 40 1.0 @ 200 3.0 10 T05-11 Metal Can-10L 

5 --i'l" 

j 4 

7 3 FSA2770M 60 100 @ 40 1.0 @ 200 4.0 6 T05-11 Metal Can-1 OL 

8 ... 
la 

@ FSA2778M 60 100 @ 40 1.1 @ 200 3.0 10 T05-11 Metal Can-1 OL 

@ FSA2784M 60 100@ 40 1.1 @ 200 3.0 10 T05-11 Metal Can-1 OL 

~ 
FSA2702M 60 100 @ 40 1.0 @ 200 3.0 8.0 T05-12 Metal Can-4L 

FSA2703M 60 100 @ 40 1.0 @ 200 3.0 8.0 T018-3 Metal Can-4L 

FSA2704M 60 100 @ 40 1.0 @ 200 3.0 8.0 T05-12 Metal Can-4L 

FSA2705M 60 100 @ 40 1.0 @ 200 3.0 8.0 T018-3 Metal Can-4L 
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CIRCUIT 
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DIODES 
MONOLITHIC DIODE ARRAYS (BY DESCENDING NUMBER OF JUNCTIONS) 

(Cont'd) PLASTIC-METAL-CERAMIC PACKAGES 

TYPE 

FSA2773M 

FSA2774M 

FSA2772M 

FSA2777M 

Bv 
VOLTS 

MIN 

60 

60 

60 

60 

IR 
nA @ 

VF 
VR VOLTS@ 

c 
IF pF 

MAX VOLTS MAX mA MAX 

100 @ 40 1.0 @ 100 3.0 

100 @ 40 1.0 @ 100 3.0 

100 @ 40 1.0 @ 100 3.0 

100 @ 40 1.1 @ 200 3.0 

trr 
ns PACKAGE 

MAX OUTLINE DESCRIPTION 

6 T05-12 Metal Can-4L 

6 T018-3 Metal Can-4L 

6 T05-11 Metal Can-10L 

10 T05-11 Metal Can-1 OL 

~ ~-~ FSA2783M 
60 100 @ 40 1.1 @ 200 3.0 10 T05-11 Metal Can-10L 

FSA2776M 60 100 @ 40 1.1 @ 200 3.0 10 T05-11 Metal Can-10L 

, I : ! FSA2782M 60 100 @ 40 1.1 @ 200 3.0 10 T05-11 Metal Can-10L 

3 ) 

~ 
FSA2771 M 60 100 @ 40 1.0 @ 100 3.0 6 T05-11 Metal Can-1 OL 2 8 

o-----------#---D 

Ll ~ FSA2775M 60 100 @ 40 1.1 @ 200 3.0 10 T05-11 Metal Can-1 OL 
6 

~ 

' 
~- ~ FSA2781 M 60 100 @ 40 1.1 @ 200 3.0 10 T05-11 Metal Can-1 OL 

::i FSA2787M 60 100@ 50 1.1 @ 200 7.0 10 T018-3 Metal Can-4L 
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DIODES/RECTI Fl ERS 
DIODE DICE 
(BY DESCENDING BV) 

BASIC Bv IR VF trr c CHIP 
STANDARD VOL TS nA @ VR VOLTS @ If ns @ lt=lr pf SIZE BASIC 

TYPE DEVICE MIN MAX VOLTS MAX mA MAX MAX MAX MILS APPLICATION 

FOC3070 1N3070 200 100 @ 175 1.0 @ 100 50 @ 10 2.5 17.5x17.5 High Voltage 

Switching 

FOC485B 1 N485B 200 25 @ 175 1.0 @ 100 500 @ 10 5.0· 17.5 x 17.5 High Voltage 

Low Leakage 

FOC3600 1N3600 75 100 @ 50 1.0 @ 100 4.0@ 10 2.5 17.5x17.5 General Purpose 

Switching 

FOC4376 1 N4376 20 100 @ 10 1.1 @ 50 0.8@ 10 1.2 17.5 x 17.5 Ultra High Speed 

Switching 

RECTIFIERS 
GENERAL PURPOSE RECTIFIERS (BY ASCENDING VR) 
GLASS PACKAGE 

VR IR @VR VF VFM 
VOLTS µA VOLTS @ IF VOLTS @ lo 

TYPE MIN MAX MAX AMPS MAX AMPS Package 

1N4001 50 10 1.1 @ 1.0 1.6 @ 1.0 0041 

1 N5794 50 200 0.98 @ 1.0 0041 

1 N4002 100 10 1.1 @ 1.0 1.6 @ 1.0 0041 

1 N5795 100 200 0.98 @ 1.0 0041 

1N4003 200 10 1.1 @ 1.0 1.6 @ 1.0 0041 

1 N5796 200 200 0.98 @ 1.0 0041 

1 N4004 400 10 1.1 @ 1.0 1.6 @ 1.0 0041 

1 N5797 400 200 0.98 @ 1.0 0041 

1N4005 600 10 1.1 @ 1.0 1.6 @ 1.0 0041 

1 N5798 600 200 0.98 @ 1.0 0041 
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TYPE 

2N834 

2N709 

FT709 

2N3010 

2N3510 

BSX28 
2N3011 

2N744 

2N2368 

2N2369 

2N2369A 

2N3009 

2N3013 

2N3511 

2N914 

2N2481 

2N706A 

2N706B 

2N708 

2N753 

BSX20 
BSX26 
2N4137 

BSX39 
2N3014 

2N706 

2N3015 

2N4046 

2N3724 

2N4013 

2N3734 

2N3252 

BSX32 
2N3253 

2N4047 

2N3725 
2N4014 

2N3444 

2N3722 

FT3723 

VcEo 

(VcER) 

VOLTS 

MIN 

6 

6 

6 

6 

10 

12 

12 

12 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

20 

20 

20 

(20) 

30 
30 

30 
30 

30 
30 

40 

40 

50 

50 

50 

50 

60 
70 

TRANSISTORS-SMALL SIGNAL 
NPN HIGH SPEED SATURATED SWITCHING TRANSISTORS (BY ASCENDING VCEQ) 

METAL PACKAGE 
(FOR MEDIUM SPEED - SEE GENERAL PURPOSE SECTION) 

T5 

ltottl 
ns@ le 

MAX mA 

25 @ 10 

6@ 5 

6@ 5 

6@ 5 

(25)@ 150 

13 @ 10 

13 @ 10 

18 @ 10 

10 @ 10 

13 @ 10 

13 @ 10 

18 @ 10 

18 @ 10 

(18)@ 150 

20 @ 20 

20 @ 10 

25@ 10 

25@ 10 

25 @ 10 

35 @ 10 

18 @ 10 

13 @ 10 

13 @ 10 

18 @ 10 

18 @ 10 

60 @ 10 

(60)@ 300 

(60)@ 500 

(60)@ 500 

(60)@ 500 

(60)@1000 

(70)@ 500 

(60)@ 500 

(70)@ 500 

(60)@ 500 

(60)@ 500 
(60)@ 500 

(70)@ 500 

(100)@ 500 

(130)@ 500 

hFE VcE(sat) Po 

Tc 

hFE @ le VOLTS@ le MHz 
MIN 

pF 
MAX 

25°C PNP 
MIN - MAX mA MAX mA W Package Complement 

25 @ 10 0.25 @ 10 350 4.0 300 1.0 T018-1 2N2894A 

20 - 120 @ 10 0.30 @ 3 600 3.0 300 0.5 T018-1 2N4208 

30- 125 @ 10 0.25 @ 10 600 3.0 300 0.5 T018-1 2N4208 

25- 125 @ 10 0.25 @ 10 600 3.0 300 T018-1 2N4208 

25 - 150 @ 150 0.40 @ 150 350 4.0 360 1.2 T018-2 2N5455 

30 - 120 @ 10 0.2 @ 10 400 4.0 360 1.2 T018-1 2N2894A 

30 - 120 @ 10 0.20 @ 10 400 4.0 360 1 .2 TO 18-1 2N4208 

40- 120 @ 10 0.35 @ 10 280 5.0 300 1.0 T018-1 2N2894A 

20- 60 @ 10 0.25 @ 10 400 4.0 360 1.2 T018-1 2N5056 

40 - 120 @ 10 0.25 @ 10 500 4.0 360 1.2 T018-1 2N5057 

40 - 120 @ 10 0.20 @ 10 500 4.0 360 1.2 T018-1 2N5057 

30- 120 @ 30 0.18 @ 30 350 5.0 360 1.2 T018-2 2N5455 

30- 120 @ 30 0.18 @ 30 350 5.0 360 1.2 T018-2 2N5455 

30- 120 @ 150 0.40 @ 150 450 4.0 360 1.2 T018-2 2N5455 

30 - 120 @ 10 0.25 @ 20 300 6.0 360 1.2 T018-1 2N5455 

40 - 120 @ 10 0.25 @ 10 300 5.0 360 1.2 T018-1 2N5057 

20- 60 @ 10 0.60 @ 10 200 5.0 300 1.0 TO 18-1 2N5056 

20- 60 @ 10 0.60 @ 10 200 5.0 300 1.0 T018-1 2N5056 

30- 120 @ 10 0.40 @ 1 0 300 6.0 360 1.2 T018-1 2N5056 

40- 120 @ 10 0.60 @ 10 200 5.0 300 1.0 TO 18-1 2N5057 

30- 120 @ 30 0.18 @ 30 350 5.0 360 1.2 T018-1 BSX29 

40- 120 @ 10 0.25 @ 10 500 4.0 360 1.2 T018-1 

40- 120 @ 10 0.30 @ 10 500 4.0 360 1.2 T018-1 2N3209 

40- 120 @ 30 0.18 @ 30 350 5.0 360 1.2 T018-1 2N3209 

30-120 @ 30 0.18 @ 30 350 5.0 360 1.2 T018-2 2N5456 

20 @ 10 0.60 @ 1 0 200 6.0 300 1.0 T018-1 2N2894 

30- 120 @ 150 0.40 @ 150 250 8.0 800 3.0 T05-1 

40-150@ 100 0.20 @ 100 250 12 800 3.5 T05-1 2N5023 

60- 150 @ 100 0.20 @ 100 300 12 800 3.5 T05-1 2N5023 

60-150@ 100 0.20 @ 100 300 12 360 1.2 T018-1 

30 - 120 @1000 0.90 @1000 300 9.0 1000 4.0 T05-1 2N5023 

30- 90 @ 500 0.50 @ 500 200 12 1000 5.0 T05-1 2N5023 

60-150@ 100 0.25 @ 100 300 10 800 3.5 T05-1 2N5022 

25 @ 150 0.35 @ 150 175 12 1000 5.0 T05-1 2N5022 

40- 150 @ 100 0.26 @ 100 250 10 800 3.5 T05-1 2N5022 

60-150@ 100 0.26 @ 100 300 10 800 3.5 T05-1 2N5022 

60 - 150 @ 100 0.26 @ 100 300 10 360 1.2 T018-1 

20- 60 @ 500 0.60 @ 500 150 12 1000 5.0 T05-1 2N5022 

40- 150 @ 100 0.22 @ 100 300 10 800 4.0 T05-1 

40-150 @ 100 0.28 @ 100 300 9.0 800 4.0 T05-1 
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TRANSISTORS-SMALL SIGNAL 
NPN HIGH SPEED SATURATED SWITCHING TRANSISTORS (BY ASCENDING VCEO) 
PLASTIC PACKAGE (Cont'd) 
(FOR MEDIUM SPEED - SEE GENERAL PURPOSE SECTION) 

TYPE 

MPS834 

2N5134 

PN5134 

EN3011 

2N4274 

EN744 

2N4265 

2N5224 

2N4275 

EN2369A 

MPS2369 

2N5769 

EN3009 

EN3013 

MPS3646 

2N3646 

2N5772 

EN708 

EN914 

2N4264 
EN706 

MPS2713 

MPS2714 

EN3014 

MPS706A 

MPS706 

2N5845A 

2N5845 

VcEO 

(VcERI 
VOLTS 
MIN 

10 

10 

12 

12 

12 

12 

12 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

18 

18 

20 

(20) 

(20) 

40 

40 

Ts 
(t0 ff) 

ns@ le 
MAX mA 

25@ 10 

18@ 10 

18@ 10 

13 @ 10 

13 @ 10 

18@ 10 

20@ 10 

(60)@ 10 

13 @ 10 

13 @ 10 

13 @ 10 

13 @ 10 

18@ 10 

20@ 20 

18 @ 10 

18 @ 10 

18 @ 10 

20 @ 20 

20 @ 20 

20@ 10 

60 @ 10 

18@ 10 

25 @ 10 

60 @ 10 

(50)@ 500 

(60)@ 500 

VcE(satl 

hFE @ le 
MIN-MAX mA 

VOLTS@ le 
MAX mA 

MHz pf 
MIN MAX 

25 @ 10 0.25 @ 10 350 4.0 

20-150@ 10 0.25 @ 10 250 4.0 

20- 150 @ 10 0.25 @ 10 250 4.0 

30- 120 @ 10 0.20 @ 10 400 4.0 

35 - 120 @ 10 0.20 @ 10 400 4.0 

40- 120 @ 10 0.30 @ 10 280 5.0 

100- 400 @ 10 0.22 @ 10 300 4.0 

40- 400 @ 10 0.35 @ 10 250 4.0 

35 - 120 @ 10 0.20 @ 10 400 4.0 

40 @ 10 0.20 @ 10 500 4.0 

40- 120 @ 10 0.25 @ 10 500 4.0 

40- 120 @ 10 0.20 @ 10 500 4.0 

30- 120 @ 30 0.18 @ 30 350 5.0 

30-120 @ 10 0.40 @ 10 300 6.0 

30- 120 @ 30 0.20 @ 30 350 5.0 

30- 120 @ 30 0.20 @ 30 350 5.0 

30-120@ 30 0.20@ 30 350 5.0 

30 - 120 @ 10 0.40 @ 10 300 6.0 

30 - 120 @ 10 0.25 @ 20 300 6.0 

40- 160 @ 10 0.22 @ 10 300 4.0 

20 @ 10 0.60 @ 10 200 6.0 

30 - 90 @ 2.0 0.30 @ 2.0 250 2.5 
75 - 225 @ 2.0 0.30 @ 2.0 250 2.5 
30 - 120 @ 30 0.18 @ 30 350 5.0 

20- 60 @ 10 0.60 @ 10 200 6.0 

20 @ 10 0.60 @ 10 200 6.0 

35- 150 @ 500 0.50 @ 500 250 9.0 

25-150 @ 500 0.60 @ 500 200 9.0 

3-18 

Po 
TA Tc 
25°C 25°C PNP 

mW W Package Complement 

625 1.0 T092-1 MPSL08 

200 0.5 T018-4 2N3639 

625 1.0 T092-1 

200 0.5 T018-4 EN2894A 

280 0.83 T018-4 2N2894A 

200 0.5 T018-4 EN2984A 

625 1.0 T092-1 MPSL08 

625 1.0 T092-1 MPSL08 

280 0.83 T018-4 2N5910 

200 0.5 T018-4 2N5910 

625 1.0 T092-1 2N5771 

625 1.0 T092-1 2N5771 

200 0.5 T018-4 

200 0.5 T018-4 

625 1.0 T092-1 2N5771 

200 0.5 T018-4 2N4258A 

625 1.0 T092-1 2N5771 

200 0.5 T018-4 2N5910 

200 0.5 T018-4 EN2894A 

625 1.0 T092-1 2N5771 

200 0.5 T018-4 2N5910 

625 1.0 T092-1 

625 1.0 T092-1 

200 0.5 T018-4 2N5910 

625 1.0 T092-1 MPS3640 

625 1.0 T092-1 MPS3640 

625 1.5 T092-1 

625 1.5 T092-1 



TYPE 

2N3304 

BSX29 

2N4208 

2N2894A 

2N3546 

2N3012 

2N2894 

2N4209 

2N5056 

2N5057 

2N5455 

2N3209 

2N5456 

2N5023 

2N3467 

2N5022 

2N3468 

TYPE 

2N5228 

MPSL07 

MPS3639 

2N3639 

2N4258A 

PN4258A 

2N4258 

PN4258 

MPSL08 

2N4313 

EN2894A 

MPS3640 

2N3640 

2N5771 

2N5910 

PN5910 

VcEo 
(VcER) 
VOLTS 

MIN 

6 

12 

12 

12 

12 

12 

12 

15 

15 

15 

15 

20 

25 

30 

40 

50 

50 

VcEo 
(VcER) 
VOLTS 

MIN 

5 

6 

6 

6 

12 

12 

12 

12 

12 

12 

12 

12 

12 

15 

20 

20 

TRANSISTORS-SMALL SIGNAL 
PNP HIGH SPEED SATURATED SWITCHING TRANSISTORS (BY ASCENDING VcEol 

METAL PACKAGE 
(FOR MEDIUM SPEED - SEE GENERAL PURPOSE SECTION) 

Ts 
ltoul 

ns @ le 
MAX mA 

30@ 10 

(90)@ 30 

20@ 10 

20@ 10 

(30)@ 50 

(75)@ 30 

(90)@ 30 

20@ 10 

30 @ 10 

30 @ 10 

35 @ 10 

(90)@ 30 

35 @ 10 

(90)@ 500 

(90)@ 500 

(90)@ 500 

(90)@ 500 

hFE @ le 
MIN-MAX mA 

30- 120 @ 10 

30 - 120 @ 30 

30-120@ 10 

40- 120 @ 30 

30-120@ 10 

30- 120 @ 30 

30- 150 @ 30 

50- 120 @ 10 

30-100 @ 30 

40-100 @ 30 

30- 120 @ 30 

30- 120 @ 30 

30- 120 @ 30 

40-100@ 500 

40-120 @ 500 

25- 100 @ 500 

25- 75 @ 500 

VcE(satl 

VOLTS@ le 
MAX mA 

0.16 @ 10 

0.20 @ 30 

0.15 @ 10 

0.19 @ 30 

0.15 @ 10 

0.20 @ 30 

0.20 @ 30 

0.18 @ 10 

0.13 @ 30 

0.19 @ 30 

0.15 @ 30 

0.20 @ 30 

0.15 @ 30 

0.35 @ 500 

0.50 @ 500 

0.40 @ 500 

0.60 @ 500 

fT Cob Po 
(Cc bl TA Tc 

MHz pf 
MIN MAX 

25°C 25°C 
mW W 

NPN 
Package Complement 

500 3.5 300 0.5 T018-1 2N709 

400 6.0 360 1.2 T018-1 BSX20 

700 3.0 350 0.7 T018-1 2N2369A 

800 4.5 360 1.2 T018-1 2N2369A 

700 6.0 360 1.2 T018-1 2N914 

400 6.0 360 1.2 T018-1 2N2369A 

400 6.0 360 1.2 T018-1 2N2369A 

850 3.0 350 0.7 T018-1 2N2369A 

600 4.5 360 1.2 T018-1 2N2369A 

800 4.5 360 1.2 T018-1 2N2369A 

450 (6.0) 340 1.0 T018-2 2N3013 

400 5.0 360 1.2 T018-1 2N4137 

450 (6.0) 340 1.0 T018-2 2N3014 

200 25.0 1000 4.0 T05-1 2N3724 

175 25.0 1000 5.0 T05-1 2N3725 

170 25.0 1000 4.0 T05-1 2N3725 

150 25.0 1000 5.0 T05-1 2N3725 

PNP HIGH SPEED SATURATED SWITCHING TRANSISTORS (BY ASCENDING VcEol 
PLASTIC PACKAGE 

(FOR MEDIUM SPEED - SEE GENERAL PURPOSE SECTION I 

ts 
hottl 

ns @ le 
MAX mA 

(140)@ 10 

15 @ 10 

(25)@ 50 

30@ 10 

15@ 10 

50 @ 10 

20 @ 10 

20@ 10 

20@ 10 

20 @ 10 

20@ 10 

(35)@ 50 

50@ 10 

20@ 10 

20@ 10 

20 @ 10 

hFE @ le 
MIN-MAX mA 

30 @ 10 

30 - 120 @ 10 

30- 120 @ 10 

30- 120 @ 10 

30-120@ 10 

30-120@ 10 

30- 120 @ 10 

30 - 120 @ 10 

30- 120 @ 10 

30- 120 @ 30 

40-120@ 30 

30- 120 @ 10 

30- 120 @ 10 

50 - 120 @ 10 

30- 120 @ 10 

30- 120 @ 10 

VcE(satl fT Po 
TA Tc 

VOLTS@ le MHz 
MIN 

pf 25°C 25°C NPN 
MAX mA MAX mW W Package Complement 

0.40 @ 10 300 5.0 625 1.0 T092-1 2N5224 

0.15 @ 10 500 3.0 625 1.0 T092-1 MPS2369 

0.16 @ 10 500 3.5 625 1.0 T092-1 MPS2369 

0.16 @ 10 500 3.5 200 0.5 T018-4 2N4274 

0.15 @ 10 700 3.0 200 0.5 T018-4 2N4274 

0.15 @ 10 700 3.0 625 1.0 T092-1 2N5769 

0.15 @ 10 700 3.0 200 0.5 T018-4 2N4274 

0.15 @ 10 700 3.0 625 1.0 T092-1 2N5769 

0.15 @ 10 700 3.0 625 1.0 T092-1 MPS2369 

0.19 @ 30 700 4.5 200 0.5 T018-4 2N4274 

0.19 @ 30 800 4.5 200 0.5 T018-4 EN2369A 

0.20 @ 10 500 3.5 625 1.0 T092-1 2N5772 

0.20 @ 10 500 3.5 200 0.5 T018-4 2N4274 

0. 15 @ 10 850 3.0 625 1.0 T092-1 2N5772 

0.15 @ 10 700 3.0 200 0.5 T018-4 EN3014 

0.15 @ 10 700 3.0 625 1.0 T092-1 2N5769 
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TRANSISTORS-SMALL SIGNAL 
NPN GENERAL PURPOSE AMPLIFIER AND SWITCHING TRANSISTORS 
(BY ASCENDING VCEO) METAL PACKAGE 
(ALSO SEE LOW LEVEL AND HIGH VOLTAGE SECTION) 

Vceo hFe VcElsat) Cob fT tott Po 
(VceRI TA Tc 
VOLTS hFE @ le VOLTS@ le pF MHz ns 25°C 25°C PNP 

TYPE MIN MIN - MAX mA MAX mA MAX MIN MAX mW W Package Complement 

BFY52 20 60 @ 150 0.35 @ 150 12 200 800 2.86 T05-1 

2N916 25 50 - 200 @ 10 0.50 @ 10 6.0 300 360 1.2 T018-1 2N3250 

2N718 28 40 - 120 @ 150 1.50 @ 150 35 50 400 1.5 T018 2N2907 

BC282 30 50- 300 @ 50 0.50 @ 50 5.5(Typ) 400 1.30 T018-1 

2N2219 30 100 - 300 @ 1 50 0.40 @ 150 8.0 250 800 3.0 T05-1 2N2905 

2N2222 30 100- 300 @ 150 0.40 @ 150 8.0 250 500 1.8 T018-1 2N2907 

2N3300 30 100- 300 @ 150 0.22 @ 150 8.0 250 150 800 3.0 T05-1 2N2905 

2N3302 30 100 - 300 @ 150 0.22 @ 150 8.0 250 150 360 1.8 T018-1 2N2907 

2N2218 30 40- 120 @ 150 0.40 @ 150 8.0 250 800 3.0 T05-1 2N2904 

2N2221 30 40 - 1 20 @ 150 0.40 @ 150 8.0 250 500 1.8 T018-1 2N2906 

2N3299 30 40 - 120 @ 150 0.22 @ 1 50 8.0 250 150 800 3.0 T05-1 2N2904 

2N3301 30 40- 120 @ 150 0.22 @ 150 8.0 250 150 360 1.8 T018-1 2N2906 

BC119 30 40 - 120 @ 150 0.35 @ 150 25 40 800 5.0 T05-1 BC139 

BFY51 30 40 @.150 0.35 @ 150 12 50 800 2.86 T05-1 

2N2405 30 30 - 120 @ 150 0.45 @ 1 50 11 200 800 2.4 T05-1 2N2904 

BFY50 35 30 @ 150 0.20 @ 1 50 12 60 800 2.86 T05 

2N3947 40 100 - 300 @ 10 0.20 @ 10 4.0 300 450 360 1.2 T018 2N3250 

2N3946 40 50 - 150 @ 10 0.20 @ 10 4.0 250 375 360 1.2 T018 FT3905 

BC140 40 40 - 400 @ 100 1.4 @1000 25 50 800 5.0 T05-1 BC160 

BC140-6 40 40 - 100 @ 1 00 1 .4 @1000 25 50 800 5.0 T05-1 BC160-6 

BC140-10 40 63-160 @ 100 1.4 @1000 25 50 800 5.0 T05-1 BC160-10 

BC140-16 40 100 - 250 @ 100 1.4 @1000 25 50 800 5.0 T05-1 BC160-16 

BC140-25 40 160 - 400 @ 100 1 .4 @1000 25 50 800 5.0 T05-1 BC160-25 

2N2219A 40 100 - 300 @ 150 0.30 @ 1 50 8.0 300 285 800 3.0 T05-1 2N2905A 

2N2222A 40 100 - 300 @ 150 0.30 @ 1 50 8.0 300 285 500 1 .8 TO 18-1 2N2907A 

2N3109 40 100 - 300 @ 150 0.25 @ 150 25 70 800 5.0 T05-1 2N2905 

2N2218A 40 40 - 1 20 @ 150 0.30 @ 1 50 8.0 250 285 800 3.0 T05-1 2N2904 

2N2221 A 40 40- 120 @ 150 0.30 @ 150 8.0 250 285 500 1.8 T018-1 2N2906 

2N2868 40 40 - 120 @ 150 0.25 @ 150 20 50 800 2.8 T05-1 2N2905 

2N3110 40 40 - 120 @ 150 0.25 @ 150 25 60 800 5.0 T05-1 2N2904 

2N697 (40) 40- 120 @ 150 1.50 @ 150 35 50 600 2.0 T05-1 2N2904 

2N2270 45 50 - 200 @ 150 0.90 @ 150 15 100 1000 5.0 T05-1 2N2904A 

BFY56 45 30 - 150 @ 1 50 0.30 @ 1 50 2.5 40 625 800 5.0 T05-1 BFX39 

2N915 50 50-200@ 10 1.00@ 10 3.5 250 360 1.2 T018-1 2N3250A 

2N956 (50) 100-300@ 150 1.50@ 150 25 70 500 1.8 T018-1 2N2907 

2N1711 (50) 100- 300@ 150 1.50@ 150 25 70 800 3.0 T05-1 2N2905 

2N3053 (50) 50- 250 @ 150 1.40 @ 150 15 100 5.0 T05-1 2N2905 

2N718A (50) 40 - 120 @ 150 1.50 @ 150 25 60 500 1.8 TO 18-1 2N2907 

2N1613 (50) 40 - 120 @ 150 1.50 @ 150 25 80 800 3.0 T05-1 2N2905A 

BC141 60 40- 400 @ 100 1.4 @1000 25 50 800 5.0 T05-1 BC161 

BC141-6 60 40- 100 @ 100 1.4 @1000 25 50 800 5.0 T05-1 BC161-6 

BC141-10 60 63 - 160 @ 100 1.4 @1000 25 50 800 5.0 T05-1 BC161-10 

BC141-16 60 100- 250 @ 100 1.4 @1000 25 50 800 5.0 T05-1 BC161-16 

BC141-25 60 160 - 400 @ 1 50 1.4 @1000 25 50 800 5.0 T05-1 BC161-25 

2N871 60 100 - 300 @ 150 5.00 @ 150 15 60 500 1.8 T018-1 2N2907A 

2N4960 60 100- 300 @ 150 0.18 @ 150 15 250 1000 800 3.5 T05-1 2N2905A 
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TRANSISTORS-SMALL SIGNAL 
NPN GENERAL PURPOSE AMPLIFIER AND SWITCHING TRANSISTORS 

(Cont'd) (BY ASCENDING VcEO) METAL PACKAGE 
(ALSO SEE LOW LEVEL AND HIGH VOLTAGE SECTION) 

VcEO hFE VcE(sat) Cob fT to ff Po 
(VcER) TA Tc 
VOLTS hFE @ le VOLTS@ le pf MHz ns 25°C 25°C PNP 

TYPE MIN MIN-MAX mA MAX mA MAX MIN MAX mW w Package Complement 

2N4962 60 1 00 - 300 @ 1 50 0.18 @ 150 15 250 1000 500 1.5 T018-1 2N2907A 

2N3107 60 100 - 300 @ 1 50 0.25 @ 150 20 70 800 5.0 T018-1 2N4032 

2N720 60 40 - 120 @ 150 5.00 @ 150 20 50 500 1.8 T018-1 2N2906A 

2N3108 60 40- 120 @ 150 0.25 @ 150 20 60 800 5.0 T05-1 2N4030 

2N719A 60 20- 60 @ 150 5.00 @ 150 15 40 500 1.8 T018-1 2N2906A 

2N719 60 20- 60 @ 150 5.00 @ 150 20 60 500 1.8 T018-1 2N2906A 

BC142 60 20 @ 200 0.4 @ 200 800 5.0 T05-1 BC143 

BC286 60 20- 180 @ 500 0.40 @ 500 12 (Typ) 100 (Typ) 800 4.0 T05-1 BC287 

2N3666 80 100 - 300 @ 150 1.20 @ 15Q 12 60 5.0 T05-1 2N4033 

2N3019 80 100 - 300 @ 150 0.20 @ 150 12 100 800 5.0 T05-1 2N4033 

2N3700 80 1 00 - 300 @ 1 50 0.20 @ 150 12 100 500 1.8 T018-1 

2N4961 80 100 - 300 @ 150 0.18 @ 150 15 250 1000 800 3.5 T05-1 2N4033 

2N4963 80 100- 300 @ 150 0.18 @ 150 15 250 1000 500 1.5 T018-1 

2N3665 80 40- 120 @ 150 1.20 @ 150 12 60 5.0 T05-1 2N4031 

2N3020 80 40- 120 @ 150 0.20 @ 150 12 80 800 5.0 T05-1 2N4031 

2N3701 80 40 - 120 @ 150 0.20 @ 150 12 80 500 1.8 T018-1 

2N720A 80 40- 120 @ 150 5.00 @ 150 15 50 500 1.8 T018-1 

2N1893 80 40- 120 @ 150 5.00 @ 150 15 50 800 3.0 T05-1 2N4031 

2N699 (80) 40- 120 @ 150 5.00 @ 150 20 50 600 2.0 T05-1 2N4030 

I 
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TRANSISTORS-SMALL SIGNAL 
NPN GENERAL PURPOSE AMPLIFIER AND SWITCHING TRANSISTORS 
(BY ASCENDING VCEO) PLASTIC PACKAGE 
(ALSO SEE LOW LEVEL AND HIGH VOLTAGE SECTION) 

TYPE 

2N5128 

PN5128 

2N5129 

PN5129 

2N5219 

2N5131 

PN5131 

2N5220 

MPS2712 

MPS2711 

2N5223 

SE2002 

SE2001 

2N5132 

PN5132 

MPS3706 

2N5136 

PN5136 

2N5137 

PN5137 

MPS6561 

MPS6515 

MPS2925 

MPS3392 

MPS6514 

MPS2924 

MPS3395 

2N4124 

EN4124 

MPS3393 

MPS2923 

MPS3721 

MPS3394 

MPS2926 

EN5172 

MPS5172 

EN916 

2N5135 

PN5135 

2N5225 

MPS6560 

MPS6513 

MPS6512 

2N4123 

EN4123 
2N3566 

VcEo 
(VcERl 
VOLTS 

MIN 

12 

12 

12 

12 

15 

15 

15 

15 

18 

18 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

30 
30 

30 

30 

30 

hFE 

(ht el 
Vce(satl 

hFE @ le VOLTS@ le 
MIN-MAX mA MAX mA 

35- 350 @ 50 0.25 @ 150 

35- 350 @ 50 0.25 @ 150 

35- 350 @ 50 0.25 @ 150 

35- 350 @ 50 0.25 @ 150 

35 . 500 @ 2.0 0.40 @ 2.0 

30 . 500 @ 10 1.00 @ 10 

30 . 500 @ 10 1.00 @ 10 

30 . 600 @ 50 0.50 @ 50 

75- 225 @ 2.0 

30- 90 @ 2.0 

50 - 800 @ 2.0 0.70 @ 2.0 

100- 400 @ 10 0.70 @ 10 

40 - 160 @ 10 0. 70 @ 10 

30. 400 @ 10 2.00 @ 10 

30- 400 @ 10 2.00 @ 10 

30- 600 @ 50 1.00 @ 50 

20- 400 @ 150 0.25 @ 150 

20. 400 @ 150 0.25 @ 150 

20- 400 @ 150 0.25 @ 150 

20- 400 @ 150 0.25 @ 150 

50- 200 @ 350 0.50 @ 150 

pf 
MAX 

10 

10 

10 

10 

4.0 

6.0 

6.0 

10 

4.0 

4.0 

4.0 

6.0 

6.0 

3.5 

3.5 

12 

35 

35 

35 

35 

30 

250- 500 @ 2.0 0.50 @ 2.0 3.5 

(235. 470)@ 2.0 12 

150. 300 @ 2.0 3.5 

150- 300 @ 2.0 0.50 @ 2.0 3.5 

(150. 300)@ 2.0 12 

150- 500@ 2.0 3.5 

120- 360 @ 2.0 0.30 @ 2.0 4.0 

120- 360 @ 2.0 0.30 @ 2.0 4.0 

90-180@ 2.0 3.5 

(90. 180)@ 2.0 12 

60. 660 @ 2.0 3.5 

55 - 110 @ 2.0 3.5 

(35. 470)@ 2.0 3.5 

100. 500 @ 10 0.25 @ 10 12 

100. 500 @ 10 0.25 @ 10 12 

50. 200 @ 10 0.50 @ 10 6.0 

50-600@ 10 1.00 @ 100 25 

50. 600 @ 10 1.00 @ 100 25 

30. 600 @ 50 0.80 @ 50 20 

50. 200 @ 500 0.50 @ 500 30 

90 - 180 @ 2.0 0.50 @ 2.0 3.5 
50. 100 @ 2.0 0.50 @ 2.0 3.5 

50 . 150 @ 2.0 0.30 @ 2.0 4.0 

50 - 150 @ 2.0 0.30 @ 2.0 4.0 
50. 160 @ 10 1.00 @ 100 25 
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MHz 
MIN 

200 

200 

200 

200 

150 

100 

100 

100 

150 

200 

200 

200 

200 

100 

40 

40 

40 

40 

60 

300 

300 

300 

40 

40 

50 

60 

250 

250 
40 

ns 
MAX 

Po 
TA 

25°C 
mW 
300 

625 

200 

625 

625 

200 

625 

625 

625 

625 

625 

200 

200 

200 

625 

625 

220 

625 

220 

625 

625 

625 

625 

625 

625 

625 

625 

625 

200 

625 

625 

625 

625 

625 

200 

625 

200 

300 

625 

625 

625 

625 
625 

625 

200 
300 

Tc 
25°C PNP 

W Package Complement 

0.7 T05-4 2N5142 

1.0 T092-1 PN5142 

0.5 T018-4 2N5143 

1.0 T092-1 PN5143 

T092·1 2N3221 

0.5 T018-4 2N5139 

1.0 T092-1 PN5139 

T092·1 2N5226 

1 .0 T092-1 2N4126 

1.0 T092-1 2N4125 

T092-1 2N5227 

0.5 °Pb18-4 2N4122 

0.5 T018-4 2N4121 

0.5 T018-4 2N4121 

1.0 T092-1 PN4125 

1.0 T092·1 MPS3702 

0.6 T05-4 2N5142 

1.0 T092·1 2N5142 

0.6 T018-4 2N5143 

1.0 T092-1 2N5143 

1.0 T092-1 MPS6563 

1.0 T092·1 MPS6519 

1.0 T092-1 2N4126 

1.0 T092·1 2N4126 

1.0 T092-1 MPS6518 

1.0 T092-1 2N4126 

1.0 T092-1 2N4126 

T092-1 2N4126 

T018-4 EN4126 

1.0 T092·1 2N4126 

1.0 T092-1 2N4126 

1.0 T092·1 2N4125 

1.0 T092·1 2N4125 

1.0 T092·1 2N4125 

0.5 T018-4 2N4122 

1.0 T092-1 2N4126 

0.5 T018-4 2N4121 

0.8 T05-4 2N 5142 

1.0 T092-1 PN5142 

T092·1 2N5226 

1.0 T092-1 MPS6562 

1.0 T092-1 MPS6517 

1.0 T092-1 MPS6516 

T092·1 2N4125 

T018-4 EN4125 

0.8 T05-4 2N3638A 



TYPE 

PN3566 

MPS3704 

MPS3705 

MPS6532 

BC125 
2N3643 

PN3643 

EN2219 

PN2219 

EN2222 

PN2222 

2N3641 

PN3641 

PN2218 

EN697 

MPSA10 

MPSA20 

2N3904 

EN3904 

2N3903 

EN3903 

MPS6531 

MPS6530 

2N4401 

2N3569 

PN3569 

PN2219A 

PN2222A 

EN1711 

PNl 711 

EN956 

2N4400 

2N3567 

PN3567 

PN2218A 

PN2221A 

EN718A 

EN1613 

PN1613 

2N3694 

MPS3694 

SE1002 

MPS6566 

BC134 
MPS6565 

Vceo 
(VceRI 
VOLTS 

MIN 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

30 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

45 
45 
45 
45 
45 

45 

TRANSISTORS-SMALL SIGNAL 
NPN GENERAL PURPOSE AMPLIFIER AND SWITCHING TRANSISTORS 

(BY ASCENDING VcEO) PLASTIC PACKAGE 
(ALSO SEE LOW LEVEL AND HIGH VOLTAGE SECTION) 

hfE VcE(satl 
(htel 

hFE @ le VOL TS@ le 
MIN - MAX mA MAX mA 

50- 160 @ 10 1.00 @ 100 

100 - 300 @ 50 0.60 @ 50 

50 - 150 @ 50 0.80 @ 50 

30 @ 100 0.50 @ 100 

30 @ 150 25 @ 150 

100 - 300 @ 150 0.22 @ 150 

1 00 - 300 @ 1 50 0.22 @ 150 

100 - 300 @ 150 0.40 @ 150 

100 - 300 @ 150 0.40 @ 150 

100 - 300 @ 1 50 0.40 @ 150 

100 - 300 @ 150 0.40 @ 150 

40- 120 @ 150 0.22 @ 150 

40- 120 @ 150 0.22 @ 150 

40- 120 @ 150 0.40 @ 150 

40- 120 @ 150 1.50@ 150 

40- 400 @ 5.0 

40 - 400 @ 5.0 0.25 @ 5.0 

100- 300 @ 10 0.20 @ 10 

100- 300 @ 10 0.30 @ 10 

50 - 1 50 @ 10 0. 20 @ 10 

50-150@ 10 0.20@ 10 

90 - 270 @ 100 0.30 @ 100 

40-120 @ 100 0.50 @ 100 

100- 300 @ 150 0.40 @ 150 

100 - 300 @ 150 0.25 @ 150 

100- 300 @ 150 0.25 @ 150 

100 - 300 @ 1 50 0.30 @ 150 

100 - 300 @ 1 50 0.30 @ 150 

100- 300 @ 150 1.50 @ 150 

100 - 300 @ 150 1. 50 @ 150 

100- 300 @ 150 1.50 @ 150 

50 - 1 50 @ 1 50 0.40 @ 1 50 

40-120 @ 150 0.25 @ 150 

40-120@ 150 0.25@ 150 

40-120 @ 150 0.30 @ 150 

40 - 120 @ 150 0.30 @ 1 50 

40 - 120 @ 150 1.50 @ 150 

40 - 120 @ 150 1.50 @ 150 

40- 120 @ 150 1.50 @ 150 

100 - 400 @ 10 

100- 400 @ 10 

100- 400 @ 10 2.00 @ 10 

100- 400 @ 10 0.40 @ 10 

150- 400 @ 10 

40 - 160 @ 10 0.40 @ 10 

pF 

MAX 

25 

12 

12 

5.0 

25 

8.0 

8.0 

8.0 

8.0 

8.0 

8.0 

8.0 

8.0 

8.0 

35 

MHz 
MIN 

40 

100 

100 

40 

250 

250 

250 

250 

250 

250 

250 

250 

250 

50 
4.0 50 

4.0 125 

4.0 300 

4.0 300 

4.0 250 

4.0 250 

5.0 

5.0 

6.5 250 

20 60 

20 60 

8.0 300 

8.0 300 

25 70 

25 70 

25 70 

6.5 200 

20 60 

20 60 

8.0 250 

8.0 250 

25 60 

25 60 

25 60 

3.5 200 

3.5 200 

3.5 200 

3.5 200 

3.5 200 

3.5 200 
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ns 
MAX 

225 

225 

225 

225 

225 

285 

285 

255 

285 

285 

Po 

625 

625 

625 

625 

300 

350 

625 

200 

625 

200 

625 

350 

625 

625 

300 

625 

625 

625 

200 

625 

200 

625 

625 

625 

300 

625 

625 

625 

300 

625 

220 

625 

300 

625 

625 

625 

220 

300 

625 

200 

625 

200 

625 

300 

625 

Tc 
25°C PNP 

W Package Complement 

1.0 T092-1 2N3638A 

1.0 T092-1 2N4403 

1.0 T092-1 2N4402 

1.0 T092-1 MPS6535M 

0.8 T05-4 BC126 

0.7 T05-4 2N3638A 

1.0 T092-1 MPS3638A 

0.5 T05-4 EN2905 

1.0 T092-1 PN2905 

0.5 T018-4 EN2907 

1.0 T092-1 PN2907 

0.7 T05-4 2N3638 

1.0 T092-1 MPS3638 

1.0 T092-1 PN2904 

0.8 T05-4 2N3638 

1.0 T092-1 2N3905 

1.0 T092-1 2N3905 

T092-1 2N3906 

0.5 T018-4 EN3906 

T092-1 2N3905 

0.5 T018-4 EN3905 

1.0 T092-1 MPS6534M 

1.0 T092-1 MPS6535M 

T092-1 2N4403 

0.8 T05-4 2N4355 

1.0 T092-1 MPS4355 

1.0 T092-1 PN2905A 

1.0 T092-1 PN2907 A 

0.8 T05-4 EN2905 

1.0 T092-1 PN 2905 

0.6 T018-4 EN2907 

T092-1 2N4402 

0.8 T05-4 2N4354 

1.0 T092-1 M PS4354 

1.0 T092-1 PN2904A 

1.0 T092-1 PN2906A 

0.6 TOl 8-4 EN2907 

0.8 T05-4 EN2905 

1.0 T092-1 PN2905 

0.5 T018-4 2N4122 

1.0 T092-1 2N3906 

0.5 T018-4 2N4122 

1.0 T092-1 2N3906 

0.8 T018-4 

1.0 T092-1 2N3905 
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TRANSISTORS-SMALL SIGNAL 

NPN GENERAL PURPOSE AMPLIFIER AND SWITCHING TRANSISTORS 
(BY ASCENDING VcEO) PLASTIC PACKAGE (Cont'd) 
(ALSO SEE LOW LEVEL AND HIGH VOLTAGE SECTION) 

TYPE 

BC118 

2N3693 

MPS3693 

SE1001 

2N3642 

PN3642 

2N4409 

EN915 

MPSA05 

BC537 

BC537-6 

BC537-10 

BC537-16 

BC537-25 

PE6020 

SE6020 

EN871 

2N5856 

EN870 

2N3568 

PN3568 

2N4410 

BC535 

MPSA06 

PE6021 

SE6021 

BC538 

BC538-6 

BC538-10 

BC538-16 

BC538-25 
2N5858 

PN1893 

VcEO 
(VcER) 
VOLTS 

MIN 

45 

45 

45 

45 

45 

45 

50 

50 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 
80 

80 

hFE Vce(satl 
(ht el 

hFE @ le VOLTS@ le 
MIN - MAX mA MAX mA 

pf 
MAX 

fy 

MHz 
MIN 

40- 160 @ 10 3.5 200 

40 - 160 @ 10 3.5 200 

40 - 160 @ 10 3.5 200 

40 - 160 @ 10 2.0 @ 10 3.5 200 

40 - 120 @ 150 0.22 @ 150 8.0 250 

40 - 120 @ 150 0.22 @ 150 8.0 250 

60-400@ 1.0 0.2 @ 1.0 12 60 

50 - 200 @ 10 1.0 @ 10 3.5 250 

50 @ 100 0.25 @ 100 50 

40. 400 @ 100 0.5 @1000 15 100 

40. 100 @ 100 0.5 @1000 15 100 

63. 160 @ 100 0.5 @1000 15 100 

100. 250 @ 100 0.5 @1000 15 100 

160- 400 @ 100 0.5 @1000 15 100 

100. 300 @ 150 0.18 @ 150 15 250 

ns 
MAX 

100 . 300 @ 150 0.18 @ 150 15 250 1000 

100 . 300 @ 150 5.0 @ 150 20 60 

50. 300 @ 150 0.4 @ 150 12 12 200 

40. 120 @ 150 5.0 @ 150 20 50 

40. 120 @ 150 0.25 @ 150 20 60 

40-120@ 150 0.25 @ 150 20 60 

60. 400 @ 10 0.2 @ 1.0 12 60 

50 @ 100 0.25 @ 100 50 

50 @ 100 0.25 @ 100 50 

100 . 300 @ 150 0.18 @ 150 15 250 1000 

100. 300 @ 150 0.18 @ 150 15 250 1000 

40. 400 @ 100 0.5 @1000 15 100 

40 . 100 @ 100 0.5 @1000 15 100 

63. 160 @ 100 0.5 @1000 15 100 

100 - 250 @ 100 0.5 @1000 15 100 

160 - 400 @ 100 0.5 @1000 15 100 
50. 300 @ 150 0.4 @ 150 12 200 

40 - 120 @ 150 5.0 @ 150 15 50 

3-24 

Po 
TA Tc 

25°C 25°C PNP 
Package Complement mW W 

310 0.8 T018-4 

200 0.5 T018-4 2N4121 

625 1.0 T092-1 2N3905 

200 0.5 T018-4 2N4121 

350 0.7 T05-4 2N3644 

625 1.0 T092-1 PN3644 

625 T092-1 MPSA55 

200 0.5 TOl 8-4 2N4122 

625 1.0 T092-1 MPSA55 

625 1.0 T092-1 BC527 

625 1.0 T092-1 BC527-6 

625 1.0 T092·1 BC527-10 

625 1.0 T092-1 BC527-16 

625 1.0 T092-1 BC527-25 

625 1.0 T092-1 PN3645 

300 0.8 T05-4 2N3645 

220 0.6 T018-4 

750 T05-4 2N5855 

220 0.6 T018-4 

300 0.8 T05-4 2N4354 

625 1.0 T092·1 MPS4354 

625 T092-1 MPSA56 

625 1.0 T092·1 BC534 

625 1.0 T092·1 MPSA56 

625 1.0 T092-1 

300 0.8 T05-4 2N4356 

625 1.0 T092-1 BC528 

625 1.0 T092-1 BC528-6 

625 1.0 T092· 1 BC528-10 

625 1.0 T092· 1 BC528-16 

625 1.0 T092-1 BC528·25 
750 T0105 2N5857 

625 1.0 T092-1 MPSA56 



TRANSISTORS-SMALL SIGNAL 
PNP GENERAL PURPOSE AMPLIFIER AND SWITCHING TRANSISTORS (BY ASCENDING VcEO) 

METAL PACKAGE 
(ALSO SEE LOW LEVEL AND HIGH VOLTAGE SECTION) 

TYPE 

2N869 

2N869A 

BCY72 

BFX48 

BC283 

2N3134 

2N722 

2N1132 

2N4035 

2N3251 

BFY64 

2N4034 

BCY70 

2N3250 

BC139 

BC160 

BC160-6 

BC160-10 

BC160-16 

BC160-25 

2N2905 

2N2907 

2N4037 

2N2904 

2N2906 

BCY71 

2N3502 

2N3504 

BFX38 

BFX39 

2N3251A 

2N3250A 

2N3503 

2N3505 

2N3072 

2N3073 

BC161 

BC161-6 

BC161-10 

BC161-16 

BC161-25 

2N4032 

2N4030 

2N2905A 

2N2907A 

2N2904A 

Vceo 
(VceRl 
VOLTS 

MIN 

18 

18 

25 

30 

30 

35 

35 

35 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

45 

45 

45 

55 

55 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

VcE(satl 

hFE @ le VOLTS@ le 
MIN- MAX mA MAX mA 

pF 
MAX 

MHz 
MIN 

20 @ 10 1.0 @ 10 9.0 100 

40- 120 @ 30 0.2 @ 30 6.0 400 

50 @. 10 0.25 @ 10 6.0 200 

90 @ 10 0.3 @ 50 3.5 400 

40 - 270 @ 50 0.3 @ 50 7.0 (Typ) 200(Typ) 

100 - 300 @ 150 0.6 @ 150 10 200 

30- 90 @ 150 1.5 @ 150 45 60 

30- 90 @ 150 1.5 @ 150 45 60 

150- 300 @ 10 0.14 @ 10 3.5 450 

100- 300 @ 10 0.25 @ 1-0 6.0 300 

80 @ 10 0.3 @ 50 10 200 

70 - 200 @ 10 0.14 @ 10 3.5 400 

50- @ 10 0.25 @ 10 6.0 200 

50-150@ 10 0.25 @ 10 6.0 250 

40 @ 50 1.2 @ 500 10 40 

40 - 400 @ 100 1.4 @1000 25 50 

40- 100 @ 100 1.4 @1000 25 50 

63-160@ 100 1.4 @1000 25 50 

100 - 250 @ 100 1.4 @1000 25 50 

160 - 400 @ 100 1.4 @1000 25 50 

100 - 300 @ 150 0.4 @ 150 8.0 200 

100- 300 @ 150 0.4 @ 150 8.0 200 

50 - 250 @ 150 1.4 @ 150 60 

40 - 120 @ 150 0.4 @ 150 8.0 200 

40 - 120 @ 150 0.4 @ 150 8.0 200 

100- 600 @ 10 0.25 @ 10 6.0 200 

115 - 300 @ 50 0.25 @ 50 8.0 200 

115- 300 @ 50 0.25 @ 50 8.0 200 

85 @ 100 0.5 @ 500 20 100 

40 @ 100 0.5 @ 500 20 100 

100- 300 @ 10 0.25 @ 10 6.0 300 

50-150@ 10 0.25 @ 10 6.0 250 

115-300@ 50 0.25 @ 50 8.0 200 

115 - 300 @ 50 0.25 @ 50 8.0 200 

30-130@ 50 0.25 @ 50 10 130 

30- 130 @ 50 0.25 @ 50 10 130 

40- 400 @ 100 1.4 @1000 25 50 

40 - 100 @ 100 1.4 @1000 25 50 

63 -160 @ 100 1.4 @1000 25 50 

100 - 250 @ 100 1.4 @1000 25 50 

150 - 400 @ 100 1.4 @1000 25 50 

100 - 300 @ 1 00 0.15 @ 150 20 150 

40-120 @ 100 0.15 @ 150 20 100 

100 - 300 @ 1 50 0.4 @ 150 8.0 200 

100- 300 @ 150 0.4 @ 150 8.0 200 

40 - 120 @ 150 0.4 @ 150 8.0 200 

3-25 

Po 
TA Tc 

ns 
MAX 

25°C 25°C NPN 
mW W Package Complement 

360 1.2 T018-1 2N916 

80 360 1.2 T018-1 2N914 

360 1.2 T018-1 

360 1.0 T018-1 

400 1.3 T018-1 

150 600 3.0 T05-1 2N2219 

400 1.5 T018-1 2N718 

600 2.0 T05-1 2N1613 

150 360 1.0 T018-1 2N3947 

250 360 1.2 T018-1 2N3947 

120 700 3.0 T05-1 

150 360 1.0 T018-1 2N3946 

360 1.2 T018-1 

225 360 1.2 T018-1 2N3946 

700 3.0 T05-1 BC119 

800 5.0 T05-1 BC140 

800 5.0 T05-1 BC140-6 

800 5.0 T05-1 BC140-10 

800 5.0 T05-1 BC140-16 

800 5.0 T05-1 BC140-25 

110 600 3.0 T05-1 2N2218A 

110 400 1.8 T018-1 2N2222A 

1000 T05-2 2N3110 

110 600 3.0 T05-1 2N2218A 

110 400 1.8 T018-1 2N2221A 

360 1.2 T018-1 

100 700 3.0 T05-1 2N2219A 

100 400 1.3 T018-1 2N2222A 

400 800 4.0 T05-1 

400 800 4.0 T05-1 BFY56 

250 360 1.2 T018-1 2N871 

225 360 1.2 T018-1 

100 700 3.0 T05-1 2N3107 

100 400 1.3 T018-1 2N871 

100 800 3.0 T05-1 2N3108 

100 360 1.2 T018-1 

800 5.0 T05-1 BC141 

800 5.0 T05-1 BC141-6 

800 5.0 T05-1 BC141-10 

800 5.0 T05-1 BC141-16 

800 5.0 T05-1 BC141-25 

800 4.0 T05 2N3107 

800 4.0 T05-1 2N3108 

110 600 3.0 T05-1 2N3107 

110 400 1.8 T018-1 2N871 

110 600 3.0 T05-1 2N3108 

I 



TRANSISTORS-SMALL SIGNAL 
PNP GENERAL PURPOSE AMPLIFIER AND SWITCHING TRANSISTORS 
(BY ASCENDING VcEo) METAL PACKAGE (Cont'd) 
(ALSO SEE LOW LEVEL AND HIGH VOLTAGE SECTION) 

VcEO hFE VcE(sat) Cob fT to ff Po 
(VcER) TA Tc 
VOLTS hFE @ le VOLTS@ le pF MHz ns 25°C 25°C NPN 

TYPE MIN MIN -MAX mA MAX mA MAX MIN MAX mW w Package Complement 

2N2906A 60 40. 120 @ 150 0.4 @ 150 8.0 200 110 400 1.8 T018·1 

BC143 60 20 @ 200 0.6 @ 200 700 3.0 T05·1 BC142 

BC287 60 20. 200 @ 500 0.45 @ 500 13(Typ) 200(Typ) 800 4.0 T05·1 BC286 

2N4036 65 20. 200 @ 150 0.65 @ 150 60 700 7.0 T05-1 2N3108 

BFX40 75 60 @ 500 0.5 @ 500 20 150 800 4.0 T05-1 

BFX41 75 40 @ 100 0.5 @ 500 20 100 400 800 4.0 T05-1 

2N4033 80 100 - 300 @ 100 0.15 @ 150 20 150 800 4.0 T05-1 2N3020 

2N4031 80 40 - 120 @ 100 0.15 @ 150 20 100 800 4.0 T05-1 2N3019 
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TRANSISTORS-SMALL SIGNAL 
PNP GENERAL PURPOSE AMPLIFIER AND SWITCHING TRANSISTORS 

(BY ASCENDING VCEO) PLASTIC PACKAGE 
(ALSO SEE LOW LEVEL AND HIGH VOLTAGE SECTION) 

VcEo hFE VcE(sat) Po 
(VcER) 
VOLTS hFE @ le VOLTS@ le pF 

MAX TYPE MIN MIN - MAX mA MAX mA 

2N5221 15 30- 600 @ 50 0.50 @ 50 15 

2N5139 20 30 @ 10 0.20 @ 10 5.0 

PN5139 20 30 @ 10 0.20 @ 10 5.0 

2N5142 20 30 @ 50 0.50 @ 50 30 

PN5142 20 30 @ 50 0.50 @ 50 30 

2N5143 20 30 @ 50 0.50 @ 50 30 

PN5143 20 30 @ 50 0.50 @ 50 30 

MPS6563 20 50 - 200 @ 350 0.50 @ 350 30 

MPS6519 25 250 - 500 @ 2.0 0.50 @ 2,0 4.0 

2N4126 25 120 - 360 @ 2.0 0.40 @ 2.0 4.5 

EN4126 25 120 - 360 @ 2.0 0.40 @ 2.0 4.5 

2N3638A 25 100 @ 50 0.25 @ 50 10 

MPS3638A 25 100 @ 50 0.25 @ 50 10 

MPS3702 25 60 - 300 @ 50 0.25 @ 50 12 

2N3638 25 30 @ 50 0.25 @ 50 20 

MPS3638 25 30 @ 50 0.25 @ 50 20 

2N5226 25 30 - 600 @ 50 0.80 @ 50 20 

MPS6562 25 50 - 200 @ 500 0.50 @ 500 30 

2N4125 30 50 - 1 50 @ 2.0 0.40 @ 2.0 4.5 

EN4125 30 50 - 150 @ 2.0 0.40 @ 2.0 4.5 

2N5227 30 50 - 700 @ 2.0 0.40 @ 2.0 5.0 

2N4917 30 150- 300 @ 10 0.14 @ 10 4.5 

PN4917 30 150 - 300 @ 10 0.14@ 10 4.5 

2N4916 30 70 - 200 @ 10 0.14 @ 10 4.5 

PN4916 30 70- 200 @ 10 0.14 @ 10 4.5 

MPS3703 30 30 - 150 @ 50 0.25 @ 50 12 

MPS6535M 30 30 @ 100 0.50 @ 100 8.0 

BC126 30 30 - 120 @ 150 0.50 @ 150 

EN722 35 30 - 90 @ 150 1.50 @ 150 45 

EN1132 35 30- 90 @ 150 1.50 @ 150 45 

MPS6518 40 150 - 300 @ 2.0 0.50 @ 2.0 4.0 

MPS6517 40 90 - 180 @ 2.0 0.50 @ 2.0 4.0 

MPS6516 40 50 - 100 @ 2.0 0.50 @ 2.0 4.0 

MPSA70 40 40 - 400 @ 5.0 0.25 @ 5.0 4.0 

2N4122 40 150-300@ 10 0.14@ 10 4.5 

2N3906 40 100 - 300 @ 10 0.25 @ 10 4.5 

EN3906 40 100 - 300 @ 10 0.25 @ 10 4.5 

PN3251 40 50 - 150 @ 10 0.25 @ 10 6.0 

2N4121 40 70- 200 @ 10 0.14 @ 10 4.5 

2N3905 40 50-150@ 10 0.25@ 10 4.5 

EN3905 40 50 - 150 @ 10 0.25 @ 10 4.5 

EN3250 40 50 - 150 @ 10 0.25 @ 10 6.0 

PN3250 40 50 - 150 @ 10 0.25 @ 10 6.0 

MPS6534M 40 90- 270 @ 100 0.30 @ 100 8.0 

MPS6533M 40 40 - 120 @ 100 0.50 @ 100 8.0 

BC116A 40 80- 240 @ 150 0.40 @ 150 8.0 
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MHz 
MIN 

100 

300 

300 

100 

100 

100 

100 

60 

250 

250 

150 

150 

100 

100 

100 

50 

60 

200 

200 

100 

450 

200 

400 

400 

100 

60 

60 

125 

450 

250 

250 

250 

400 

200 

200 

250 

250 

130 

ns 
MAX 

200 

200 

200 

200 

170 

170 

170 

170 

150 

150 

150 

150 

150 

300 

300 

225 

150 

260 

260 

225 

225 

TA Tc 
25°C 25°C NPN 

Package Complement mW W 

625 T092-1 2N5227 

200 0.5 T018-4 2N5137 

625 1.0 T092-1 PN5137 

300 0.7 T05-4 2N5136 

625 1.0 T092-1 PN5136 

200 0.5 T018-4 2N5137 

625 1.0 T092-1 PN5137 

625 1.0 T092-1 MPS6561 

625 1.0 T092-1 MPS6515 

625 T092-1 2N4124 

200 0.5 T018-4 EN4124 

300 0.7 T05-4 2N3643 

625 1.0 T092-1 2N4401 

625 1.0 T092-1 MPS3706 

300 0.7 T05-4 2N3641 

625 1.0 T092-1 PN3641 

625 T092-1 2N5225 

625 1.0 T092-1 MPS6560 

625 T092-1 2N4123 

200 0.5 T018-4 EN4123 

625 T092-1 2N4123 

200 0.5 T018-4 2N3694 

625 1.0 T092-1 

200 0.5 T018-4 2N3693 

625 1.0 T092-1 

625 1.0 T092-1 2N4123 

625 1.0 T092-1 MPS6533 

300 0.8 T05-4 BC125 

200 0.5 T018-4 EN718 

200 0.5 T05-4 EN1613 

625 1.0 T092-1 MPS6514 

625 1.0 T092-1 MPS6513 

625 1.0 T092-1 MPS6512 

625 1.0 T092-1 MPSA20 

200 0.5 T018-4 

625 T092-1 2N3904 

200 0.5 T018-4 EN3904 

625 1 .0 T092-1 2N3903 

200 0.5 T018-4 

625 T092-1 2N3903 

200 0.5 T018-4 EN3903 

200 0.5 T018-4 EN3903 

625 1.0 T092-1 

625 1.0 T092-1 MPS6532 

625 1.0 T092-1 MPS6531 

300 0.8 T05-4 2N3569 

I 



TRANSISTORS-SMALL SIGNAL 

PNP GENERAL PURPOSE AMPLIFIER AND SWITCHING TRANSISTORS 
(BY ASCENDING VcEO) PLASTIC PACKAGE (Cont'd) 
(ALSO SEE LOW LEVEL AND HIGH VOLTAGE SECTION) 

VcEO 

(VcER) 

VcE(sat) 

Tc 
VOL TS hFE @ le VOL TS@ le pF MHz ns 

Po 
TA 

25°C 

mW 
25°C NPN 

TYPE MIN MIN - MAX mA MAX mA MAX MIN MAX W Package Complement 

EN2905 40 100 - 300 @ 150 0.40 @ 150 8.0 150 110 300 0. 7 T05-4 EN2219 

PN2905 40 100 - 300 @ 150 0.40 @ 150 8.0 150 110 625 1 .0 T092-1 PN2219 

EN2907 40 100-300@ 150 0.40@ 150 8.0 150 110 200 0.5 T018-4 EN2222 

PN2907 40 100 - 300 @ 150 0.40 @ 150 8.0 150 110 625 1 .0 T092-1 PN2222 

2N4403 40 100 - 300 @ 150 0.40 @ 150 8.5 200 255 625 T092-1 2N4401 

2N4402 40 50 - 150 @ 150 0.40 @ 150 8.5 150 255 625 T092-1 2N4400 

PN2904 40 40 - 120 @ 150 0.40 @ 150 8.0 200 110 625 1.0 T092-1 PN2218 

PN2906 40 40 - 120 @ 150 0.40 @ 150 8.0 200 110 625 1.0 T092-1 PN2221 

2N3644 45 115 - 300 @ 50 0.25 @ 50 8.0 200 100 300 0.7 T05-4 2N3569 

PN3644 45 115 - 300 @ 50 0.25 @ 50 8.0 200 100 625 1.0 T092-1 PN3569 

EN3502 45 100 - 300 @ 150 0.40 @ 150 8.0 150 100 300 0. 7 T05-4 EN2219 

EN3504 45 100 - 300 @ 150 0.40 @ 150 8.0 150 100 200 0.5 TOl 8-4 EN2222 

2N4355 60 100 - 400 @ 1 0 0.15 @ 150 30 100 350 0.8 T05-4 2N3568 

MPS4355 60 100 - 400 @ 10 0. 1 5 @ 1 50 30 100 625 1 .0 T092-1 PN3568 

PN3251 A 60 100 - 300 @ 10 0.25 @ 10 6.0 300 250 625 1.0 T092-1 

PN3250A 60 50 - 150 @ 10 0.25 @ 10 6.0 250 225 625 1.0 T092-1 

2N4354 60 50 - 500 @ 10 0.15 @ 1 50 30 100 350 0.8 T05-4 SE6020 

MPS4354 60 50 - 500 @ 10 0.15 @ 150 30 100 625 1.0 T092-1 SE6020 

2N3645 60 115-300@ 50 0.25@ 50 8.0 200 100 300 0.7 T05-4 SE6020 

PN3645 60 115 - 300 @ 50 0.25 @ 50 8.0 200 100 300 0.7 T05-4 SE6020 

MPSA55 60 50 @ 100 0.25 @ 100 50 625 1.0 T092-1 MPSA05 

PN2905A 60 100-300@ 150 0.40@ 150 8.0 150 110 625 1.0 T092-1 PN2219A 

PN2907 A 60 100 - 300 @ 150 0.40 @ 150 8.0 150 110 625 1.0 T092-1 PN2222A 

BC527 60 40 - 400 @ 100 0.50 @1000 15 100 625 1.0 T092-1 BC537 

BC527-6 60 40 - 100 @ 100 0.50 @1000 15 100 625 1.0 T092-1 BC537-6 

BC527-10 60 63-160@ 100 0.50 @1000 15 100 625 1.0 T092-1 BC537-10 

BC527-16 60 100 - 250 @ 100 0.50 @1000 15 100 625 1.0 T092-1 BC537-16 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

BC527-25 60 160 - 400 @ 100 0.50 @1000 15 100 625 1.0 T092-1 BC537-25 

2N5855 60 50 - 300 @ 150 0.40 @ 150 15 750 T05-4 2N5856 

PN2904A 60 40-120@ 150 0.40@ 150 8.0 150 110 625 1.0 T092-1 PN2218A 

PN2906A 60 40-120@ 150 0.40@ 150 8.0 150 110 625 1.0 T092-1 PN2221A 

BC534 80 50 @ 10 0. 25 @ 100 50 625 1 .0 T092-1 BC535 

2N4356 80 50-250@ 10 0.15@150 30 100 350 0.8 T05-4 SE6021 

MPS4356 80 50 - 250 @ 10 0.15 @ 150 30 100 625 1 .0 T092-1 SE6021 

MPSA56 80 50 @ 100 0.25 @ 100 50 625 1.0 T092-1 MPSA06 

BC528 80 40 - 400 @ 100 0.50 @1000 15 100 625 1.0 T092-1 BC538 

BC528-6 80 40 - 100 @ 100 0.50 @1000 15 100 625 1.0 T092-1 BC538-6 

BC528-10 80 63 - 160 @ 100 0.50 @1000 15 100 625 1.0 T092-1 BC538-10 

BC528-16 80 100 - 250 @ 100 0.50 @1000 15 100 625 1.0 T092-1 BC538-16 

BC528-25 80 160 - 400 @ 100 0.50 @1000 15 100 625 1.0 T092-1 BC538-25 

2N 5857 80 50 - 300 @ 150 0.40 @ 150 1 5 750 T05-1 2N 5858 
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TYPE 

2N930 

2N3117 

2N2484 

TYPE 

2N5133 

PN5133 

BC208 

BC208A 

BC208B 

BC208C 

BC209 

BC209B 

BC209C 

BC319 

BC319B 

BC319C 

MPS6571 

BC113 

BC114 

2N5089 

MPS6521 

MPS6520 

2N3565 

PN3565 

SE4010 

SE4002 

SE4001 

BC115 

BC318 

BC318A 

BC318B 

BC318C 

2N5963 

SE4023 

2N5088 

MPS3707 

MPS3711 

TRANSISTORS-SMALL SIGNAL 
NPN LOW LEVEL, LOW NOISE AMPLIFIER TRANSISTORS (BY ASCENDING VcEO) 

METAL PACKAGE 

VeEo hFE hFE NF NF 

VOL TS hFE (hfe) le hFE (hfe) le dB @ f dB @ f 
MIN MIN - MAX@ mA MIN - MAX@ mA MAX kHz MAX kHz Package 

45 100 - 300 @ 0.01 600 @ 10 3.0 @ WIDEBAND T018 

60 250 - 500 @ 0.01 400 @ 1 .0 1.0 @ 1 .0 1.0 @ 10 T018 

60 100 - 500 @ 0.01 250 @ 1.0 2.0 @ 10 3.0 @ WIDEBAND T018 

TRANSISTORS-SMALL SIGNAL 
NPN LOW LEVEL, LOW NOISE AMPLIFIER TRANSISTORS (BY ASCENDING VcEol 

PLASTIC PACKAGE 

VeEO hFE 
VOL TS hFE @ le 

MIN MIN - MAX mA 

18 

18 

20 

20 

20 

20 

20 

20 

20 

20 

60 - 1000 @ 1 .0 

60 - 1000 @ 1.0 

90 (Typ) @ 0.01 

90 (Typ) @ 0.01 

150 (Typ) @ 0.01 

270 (Typ) @ 0.01 

150 (Typ) @ 0.01 

150 (Typ) @ 0.01 

270 (Typ) @ 0.01 

150 (Typ) @ 0.01 

hFE 
hFE @ le 

NF 
dB @ f 

MIN - MAX mA MAX kHz 

110 - 800 @ 2.0 10 @ 1.0 

110 - 220 @ 

200 - 450 @ 

420 - 800 @ 

200 - 800 @ 

200 - 450 @ 

420 - 450 @ 

200 - 800 @ 

2.0 10 @ 1.0 

2.0 10 @ 1.0 

2.0 10 @ 1.0 

2.0 4.0 @ 1.0 

2.0 4.0 @ 1.0 

2.0 4.0 @ 1.0 

2.0 4.0 @ 1.0 

20 150 (Typ) @ 0.01 200 - 450 @ 2.0 4.0 @ 1.0 

20 270 (Typ) @ 0.01 420 - 800 @ 2.0 4.0 @ 1.0 

20 250- 1000 @ 0.1 

20 120 @ 0.1 200 @ 1.0 2.5 (Typ)@ 1.0 

25 120 @ 0.1 200 @ 10 3.0 @ 1.0 

25 400 - 1 200 @ 0. 1 400 @ 10.0 

25 150 @ 0.1 300 - 600 @ 2.0 

25 100 @ 0.1 200 - 400 @ 2.0 

25 .70 @ 0.1 150 - 600 @ 1 .0 

25 .70 @ 0.1 150 - 600 @ 1 .0 

25 200-1000@ 1.0 3.0 @ 1.0 

25 200-1000@ 1.0 

25 60- 300 @ 1.0 

30 50 @ 1.0 50 @ 100 

30 90 (Typ) @ 0.01 110 - 800 @ 2.0 6.0 @ 1.0 

30 90 (Typ) @ 0.01 110 - 220 @ 2.0 6.0 @ 1.0 

30 150 (Typ) @ 0.01 200 - 450 @ 2.0 6.0 @ 1.0 

30 270 (Typ) @ 0.01 420 - 800 @ 2.0 6.0 @ 1.0 

30 900 @ 0.01 1200 - 2200 @ 10 3.0 @ 1.0 

30 900 @ 0.01 1200 - 2200 @ 1 0 3.0 @ 1.0 

30 300- 900 @ 0.1 300 @ 10 

30 100 - 400 @ 0.1 

30 180 - 660 @ 1.0 
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NF 
dB @ f 

MAX kHz 

4.0 @ WIDE BAND 

4.0 @ WIDE BAND 

4.0 @ WIDE BAND 

4.0 @ WIDE BAND 

4.0 @ WIDE BAND 

4.0 @ WIDE BAND 

2.0 @ WIDE BAND 

3.0 @ WIDE BAND 

3.0 @ WIDE BAND 

8.0 @ 0.01 

8.0 @ 0.01 

3.0 @ WIDE BAND 

5.0 @ WIDE BAND 

Package 

T018-4 

T092-1 

T018-4 

T018-4 

T018-4 

T018-4 

T018-4 

T018-4 

T018-4 

T092-1 

T092-1 

T092-1 

T092-1 

T018-4 

T018-4 

T092-1 

T092-1 

T092-1 

T018-4 

T092-1 

T018-4 

T018-4 

T018-4 

T05-4 

T092-1 

T092-1 

T092-1 

T092-1 

T092-1 

T018-4 

T092-1 

T092-1 

T092-1 

I 



TRANSISTORS-SMALL SIGNAL 

NPN LOW LEVEL, LOW NOISE AMPLIFIER TRANSISTORS (BY ASCENDING VcEO) 
PLASTIC PACKAGE 

Veeo hFe hFe NF NF 
VOLTS hFe @ le hFe @ le dB@ f dB @ f 

TYPE MIN MIN-MAX mA MIN-MAX mA MAX kHz MAX kHz Package 

MPS3710 30 90- 330 @ 1.0 T092-1 

MPS3709 30 45 - 165 @ 1.0 T092-1 

MPS3708 30 45- 660 @ 1.0 T092-1 

BC207 45 90 (Typ) @ 0.01 110-450 @ 2.0 10 @ 1.0 T018-4 

BC207A 45 90 (T~p) @ 0.01 110 - 220 @ 2.0 10 @ 1.0 T018-4 

BC207B 45 150 (Typ) @ 0.01 200- 450 @ 2.0 10 @ 1.0 T018-4 

BC317 45 90 (Typ) @ 0.01 110 - 450 @ 2.0 6.0@ 1.0 T092-1 

BC317A 45 90 (Typ) @ 0.01 110- 220 @ 2.0 6.0@ 1.0 T092-1 

BC317B 45 150 (Typ) @ 0.01 200-450 @ 2.0 6.0@ 1.0 T092-1 

2N5962 45 450 @ 0.01 600- 1400 @ 10 3.0@ 1.0 3.0 @ WIDE BAND T092-1 

SE4021 45 450 @ 0.01 600-1400 @ 10 3.0@ 1.0 3.0 @ WIDE BAND T018-4 

EN930 45 100 - 300 @ 0.01 600 @ 10 3.0 @ WIDE BAND T018-4 

BC521 45 600 - 1400 @10 350 @ 0.01 3.0@ 1.0 T092-1 

2N5210 50 200- 600 @ 0.1 250 @ 10 3.0@ 1.0 2.0 @ WIDE BAND T092-1 

2N5209 50 100- 300 @ 0.1 150 @ 10 4.0@ 1.0 3.0 @ WIDE BAND T092-1 

MPSA09 50 100 - 600 @ 0.1 T092-1 

2N5961 60 100 @ 0.01 150- 950 @ 10 6.0@ 1.0 T092-1 

SE4020 60 100 @ 0.01 150 - 950 @ 10 6.0@ 1.0 T018-4 

EN2484 60 100 - 500 @ 0.01 250 @ 1.0 2.0 @ 10 3.0 @ WIDE BAND T018-4 

PN2484 60 100 - 500 @ 0.01 250 @ 1.0 2.0 @ 10 3.0 @ WIDE BAND T092-1 

BC520 60 150 - 700 @ 10 100 @ 0.01 3.0@ 1.0 3.0 @ WIDE BAND T092-1 

BC523 60 150- 700 @ 10 100 @ 0.01 T092-1 
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TRANSISTORS-SMALL SIGNAL 

PNP LOW LEVEL, LOW NOISE AMPLIFIER TRANSISTORS (BY ASCENDING VcEol 
METAL PACKAGE 

VeEo hFE hFE NF NF 

VOLTS hFE @ le hFE @ le dB @ f dB @ f 

TYPE MIN MIN-MAX mA MIN - MAX mA MAX kHz MAX kHz Package 

BC179 20 120 - 460 @ 2.0 4.0 @ 1.0 4.0 @ WIDE BAND T018-1 

BC179A 20 120 - 220 @ 2.0 4.0 @ 1.0 4.0 @ WIDE BAND T018-1 

BC179B 20 180 - 460 @ 2.0 4.0 @ 1.0 4.0 @ WIDE BAND T018-1 

BC178 25 70 - 460 @ 2.0 10 @ 1.0 T018-1 

BC178VI 25 70 - 140 @ 2.0 10 @ 1.0 T018-1 

BC178A 25 120 - 220 @ 2.0 10 @ 1.0 T018-1 

BC178B 25 180 - 460 @ 2.0 10 @ 1.0 T018-1 

BC177 45 70 - 220 @ 2.0 10 @ 1.0 T018-1 

BC177VI 45 70 - 140 @ 2.0 10 @ 1.0 T018-1 

BC177A 45 120- 220 @ 2.0 10 @ 1.0 TOl 8-1 

BC177B 45 180 - 460 @ 2.0 10 @ 1.0 T018-1 

2N3964 45 180 @ 0.001 250 - 500 @ 0.01 2.0 @ 1.0 4.0 @ 0.1 T018-1 

2N3965 60 180 @ 0.001 250 - 500 @ 0.01 2.0 @ 1.0 4.0 @ 0.1 T018-1 

BFX37 60 70 - 300 @ 0.01 100 @ 1.0 3.0 @ 1.0 3.0 @ WIDE BAND T018-1 

2N3962 60 60 @ 0.001 100 - 300 @ 0.01 3.0 @ 1.0 10 @ 0.1 T018-1 

I 
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TRANSISTORS-SMALL SIGNAL 
PNP LOW LEVEL, LOW NOISE AMPLIFIER TRANSISTORS (BY ASCENDING VcEo) 
PLASTIC PACKAGE 

VeEO NF NF 

VOLTS hFE(htel @ le hFE(htel @ le dB @ f dB @ f 

TYPE MIN MIN - MAX mA MIN - MAX mA MAX kHz MAX kHz Package 

BC206 20 150 (Typ) @ 0.01 200 - 800 @ 2.0 4.0 @ 1.0 4.0 @ WIDE BAND T018-4 

BC206B 20 150 (Typ) @ 0.01 200 - 450 @ 2.0 4.0 @ 1.0 4.0 @ WIDE BAND T018-4 

BC206C 20 250 (Typ) @ 0.01 400 - 800 @ 2.0 4.0 @ 1.0 4.0 @ WIDE BAND T018-4 

BC322 20 150 (Typ) @ 0.01 200 - 800 @ 2.0 4.0 @ 1.0 4.0 @ WIDE BAND T092-1 

BC322B 20 150 (Typ) @ 0.01 200 - 450 @ 2.0 4.0 @ 1.0 4.0 @ WIDE BAND T092-1 

MPS6523 25 150 @ 0.10 300-600 @ 2.0 3.0 @ WIDE BAND T092-1 

MPS6522 25 100 @ 0.10 200- 400 @ 2.0 3.0 @ WIDE BAND T092-1 

BC205 20 80 (Typ) @ 0.01 110 - 500 @ 2.0 10 @ 1.0 T018-4 

BC205A 20 80 (Typ) @ 0.01 110 - 220 @ 2.0 10 @ 1.0 T018-4 

BC205B 20 150 (Typ) @ 0.01 200 - 450 @ 2.0 10 @ 1.0 T018-4 

BC321 30 80 (Typ) @ 0.01 110 - 800 @ 2.0 6.0 @ 1.0 T092-1 

BC321A 30 80 (Typ) @ 0.01 110 - 220 @ 2.0 6.0 @ 1.0 T092-1 

BC321B 30 150 (Typ) @ 0.01 200 - 450 @ 2.0 6.0 @ 1.0 T092-1 

2N5138 30 50 - 800 @ 0. 10 50 @ 1.0 T018-4 

PN5138 30 50- 800 @ 0.10 50 @ 1.0 T092-1 

BC225 40 130 (Typ) @ 0.01 90 @ 1.0 1.0 (Typ) @ 1.0 T018-4 

BC153 40 50 @ 0.10 50 @ 10 1.0 @ 1.0 T018-4 

BC154 40 160 @ 0.10 160 @ 10 2.5 @ 1.0 T018-4 

2N4250 40 250- 700 @ 0.10 250 @ 1.0 2.0 @ 1.0 2.0 @ WIDE BAND T018-4 

PN4250 40 250 - 700 @ 0.10 250 @ 1.0 2.0 @ 1.0 2.0 @ WIDE BAND T092-1 

2N4248 40 50 @ 0.10 50 @ 1.0 T018-4 

PN4248 40 50 @ 0.10 50 @ 1.0 T092-1 

BC204 45 80 (Typ) @ 0.01 50 - 450 @ 2.0 10 @ 1.0 T018-4 

BC204A 45 80 (Typ) @ 0.01 110 - 220 @ 2.0 10 @ 1.0 T018-4 

BC204B 45 150 (Typ) @ 0.01 200 - 450 @ 2.0 10 @ 1.0 T018-4 

BC320 45 80 (Typ) @ 0.01 110 - 450 @ 2.0 6.0 @ 1.0 T092-1 

BC320A 45 80 (Typ) @ 0.01 110 - 220 @ 2.0 6.0 @ 1.0 T092-1 

BC320B 45 150 (Typ) @ 0.01 200 - 450 @ 2.0 6.0 @ 1.0 T092-1 

2N5087 50 250 - 800 @ 0.1 0 250 @ 10 2.0 @ 1.0 2.0 @ WIDE BAND T092-1 

2N5086 50 150 - 500 @ 0.10 150 @ 10 3.0 @ 1.0 3:0 @ WIDE BAND T092-1 

BC526 50 40 @ 0.01 (100- 600) @ 2.0 T092-1 

BC526A 50 40 @ 0.01 (100- 300) @ 2.0 10 WIDE BAND T092-1 

BC526B 50 40 @ 0.01 (200 - 400) @ 2.0 4.0 @ 1.0 4.0 @ WIDE BAND T092-1 

BC526C 50 40 @ 0.01 (350 - 600) @ 2.0 4.0 @ 1.0 4.0 @ WIDE BAND T092-1 

EN3962 60 60 @ 0.001 100 - 300 @ 0.01 3.0 @ 1.0 10.0 @ 0.1 T018-4 

2N4250A 60 250 - 700 @ 0.10 250 @ 1.0 2.0 @ 1.0 2.0 @ WIDE BAND T018-4 

PN4250A 60 250- 700 @ 0.10 250 @ 1.0 2.0 @ 1.0 2.0 @ WIDE BAND T092-1 

2N4249 60 100 - 300 @ 0.10 100 @ 1.0 3.0 @ 1.0 3.0 @ WIDE BAND T018-4 

PN4249 60 100 - 300 @ 0.10 100 @ 1.0 3.0 @ 1.0 3.0 @ WIDE BAND T092-1 
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TYPE 

2N657 

SE7002 

BFY57 

SE7010 

2N3923 

SE7001 

2N3114 

BF257 

80115 

BF336 

2N4926 

BF337 

SE7055 

BF338 

BF258 
2N4927 

2N5059 

2N5058 
SE7056 

BF259 

SE7057 

TYPE 

VeEo 
VOLTS 

MIN 

100 

120 

125 

150 

150 

150 

150 

160 

180 

180 

200 

200 

220 

225 

250 

250 

250 

300 

300 

300 

450 

VeEo 
VOLTS 

MIN 

MPSL01 120 

2N5830 120 

BC117 120 

BC532 140 

2N5550 140 

PN5964 150 

BC533 160 

MPS5551 M 160 

2N5831 160 

2N5832 160 

PN5965 180 

2N5833 180 

MPSA43 200 

MPSA42 300 

TRANSISTORS-SMALL SIGNAL 

NPN HIGH VOLTAGE AMPLIFIER TRANSISTORS (BY ASCENDING VcEol 
METAL PACKAGE 

(ALSO SEE T05 POWER SECTION) 

hFE 
hFE @ le 

MIN - MAX mA 

30- 90 @ 200 

30 @ 30 

30-150 @ 30 

30 @ 25 

30. 120 @ 25 

30 @ 30 

30. 120 @ 30 

40 - 150 @ 10 

22 @ 50 

20 @ 30 

20- 200 @ 30 

20 @ 30 

40-150@ 10 

20 @ 30 

40 - 150 @ 10 
20. 200 @ 30 

30. 150 @ 30 

35 -150 @ 30 

40 - 100 @ 10 

25 @ 30 

30. 70 @ 10 

fT 
MHz 
MIN 

70 

40 

40 

40 

40 

40 

40 

40 

80 

30 

80 

3.5 

12 

3.5 

3.5 

9.0 

9.0 

3.5 

3.5 

(3.5) 

(6.0) 

(3.5) 

40 (3.5) 

80 (3.5) 

40 3.5 
30 (6.0) 

30 10 

30 10 
40 (3.0) 

90 (Typ) 4.2 

40 (2.5) 

Po 
TA Tc 

25°C 25°C 
mW W Package 

800 4.0 T05-1 

800 5.0 T05-1 

800 5.0 T05-1 

800 3.0 T05-1 

800 3.0 T05-1 

800 5.0 T05-1 

800 5.0 T05-1 

1000 7.0 T05-2 

6.0 T05-1 

800 T05-1 

1000 7.0 T05-2 

800 T05-1 

1000 7.0 T05-2 

800 T05-1 

1000 7.0 T05-2 

1000 7.0 T05-2 

1000 5.0 T05-2 

1000 5.0 T05-2 

1000 7.0 T05-2 

1000 7.0 T05·2 

1000 7.0 T05-2 

NPN HIGH VOLTAGE AMPLIFIER TRANSISTORS (BY ASCENDING VcEol 
PLASTIC PACKAGE 

hFE 
hFE @ le 

MIN-MAX mA 

50- 300 @ 10 

80. 500 @ 25 

30 @ 30 

60. 250 @ 10 

60- 250 @ 10 

50. 250 @ 10 

80- 250 @ 10 

80. 250 @ 10 

80. 250 @ 10 

175. 500 @ 10 

50. 250 @ 10 

50- 250 @ 10 

50. 200 @ 30 

40. 200 @ 30 

fT 
MHz 
MIN 

60 

100 

40 

100 

100 

100 

100 

100 

100 

100 

100 

100 

50 

50 
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pf 
MAX 

8.0 

40 

6.0 

6.0 

4.0 

6.0 

6.0 

4.0 

4.0 

4.0 

4.0 

4.0 

3.0 

TA 
25°C 

mW 

625 

625 

300 

625 

625 

700 

625 

625 

625 

625 

700 

625 

625 

625 

Po 
Tc 

25°C PNP 
W Package Complement 

1.0 T092·1 MPSL51 

T092-1 

0.8 T05-4 

1.0 T092-1 BC530 

T092·1 2N5400 

2.0 T05-4 

1.0 T092-1 BC531 

T092-1 2N5401 

T092-1 

T092-1 

2.0 T05-4 

T092-1 

1.0 T092-1 MPSA93 

1.0 T092·1 MPSA92 

I 



TRANSISTORS-SMALL SIGNAL 

PNP HIGH VOLTAGE AMPLIFIER TRANSISTORS (BY ASCENDING VCEO) 
PLASTIC PACKAGE 

TYPE 

MPSL51 

BC530 

2N5400 

BC531 

2N4888 

PN4888 

2N5401 

2N4889 

PN4889 

MPSA93 

PN4357 

MPSA92 

VcEo 
VOLTS 

MIN 

100 

120 

120 

150 

150 

150 

150 

150 

150 

200 

240 

300 

hFE 
hFE @ le 

MIN· MAX mA 

40. 250 @ 50 

40. 180 @ 10 

40. 180 @ 10 

60. 240 @ 10 

40. 400 @ 10 

40. 400 @ 10 

60. 240 @ 10 

80. 300 @ 10 

80. 300 @ 10 

30 -150 @ 30 

80. 300 @ 10 

25 @ 30 

fT 
MHz 
MIN 

60 

100 

100 

100 

30 

30 

100 

40 

40 

50 

40 

50 

Cob 
pF 

MAX 

8.0 

6.0 

6.0 

6.0 

4.0 

4.0 

6.0 

4.0 

4.0 

8.0 

7.0 

6.0 

NPN RF-IF AMPLIFIER AND OSCILLATOR TRANSISTORS 
(BY ASCENDING FREQUENCY) METAL PACKAGE 

P.G. 
dB @ f 

TYPE MIN MHz 

SE5023 22.5 @ 45 

SE5024 22.5 @ 45 

BF167 27 @ 45 

SE5055 27 @ 45 

SE5040 27 @ 45 

SE5036 29 @ 45 

SE5050 20 @ 100 

SE5051 20 @ 100 

BF222 20 (Typ)@ 100 

2N918 15.0 @ 200 

SE5052 16 @ 200 

SE5022 18 @ 200 

SE5020 20 @ 200 

SE5021 20 @ 200 

SE5035 22 @ 200 

2N3137 6.0 @ 250 

VcEo 
VOLTS 

MIN 

20 

20 

30 

20 

30 

30 

20 

20 

30 

15 

20 

20 

20 

20 

30 

20 

fT 
MHz 
MIN 

300 

300 

300 

300 

300 

500 

300 

300 

400 

600 

375 

300 

375 

375 

600 

500 

Cob 
pF 

MAX 

0.5 

0.5 

0.22 

0.22 

0.22 

0.3 

0.5 

0.5 

0.4(Typ) 

1.7 

0.5 

0.5 

0.5 

0.3 

3.5 

3-34 

Po 

625 

625 

625 

625 

300 

625 

625 

300 

625 

625 

625 

625 

NF 
dB @ f 

MAX MHz 

6.0 @ 45 

6.0 @ 45 

5.0 @ 45 

5.0 @ 45 

5.0 @ 45 

5.0 @ 45 

4.0 @ 100 

5.0 @ 0.1 

6.0 @ 60 

4.0 @ 200 

3.3 @ 200 

4.0 @ 200 

Tc 
25°C NPN 

W Package Complement 

1.0 

1.0 

1.0 

1.0 

0.8 

1.0 

1.0 

0.8 

1.0 

1.0 

1.0 

1.0 

T092-1 MPSL01 

T092· 1 BC532 

T092·1 2N5550 

T092·1 BC533 

T05-4 

T092·1 

T092·1 MPS5551 M 

T05-4 

T092·1 

T092-1 MPSA43 

T092·1 

T092· 1 MPSA42 

Po 
TA 
25°C 
mW 

175 

175 

175 

175 

175 

20 

175 

175 

310 

200 

175 

175 

175 

175 

200 

600 

Package 

T018·3 

T018-3 

T018-3 

T018·3 

T018-3 

T018-3 

T018-3 

T018-3 

T018-3 

T018-3 

T018-3 

T018-3 

T018-3 

T018-3 

T018-3 

T05-1 



TYPE 

2N5127 

PE3100 

SE1010 

BF160 

2N3564 

BF152 

BF159 

BF163 

PE5025 

PE5013 

PE5029 

PE5030B 

2N3688 

PN3688 

2N3689 

PN3689 

PE5015 

SE5006 

2N5126 

PN5126 

BF162 

EN918 

2N3563 

2N3690 

PN3690 

MPS918 

2N5130 

PN5130 

PE5031 

PE5010 

SE3001 

SE3002 

2N5770 

EN918 

2N5770 

MPS3563 

MPS918 

SE3002 

PG 
(OSC. Po) 

dB @ f 
MIN MHz 

10 @ 30 . 

28 @ 10.7 

22 @ 40 

22 @ 40 

25 @ 45 

25 @ 45 

28 @ 45 

28 @ 45 

29 @ 45 

29 @ 45 

29 @ 45 

29 @ 45 

20 @ 100 

20 @ 100 

15 @ 200 

14 @ 200 

14 @ 200 

15 @ 200 

15 @ 200 

15 @ 200 

17 @ 200 

17 @ 200 

19 @ 200 

20 @ 200 

12 @ 500 

12 @ 500 

15 @ 500 

(30) @ 500 

(30) @ 500 

(30) @ 500 

(30) @ 500 

(3.0)@ 930 

Vceo 
VOLTS 

MIN 

12 

30 

15 

12 

15 

12 

20 

40 

30 

20 

30 

40 

40 

40 

40 

40 

20 

40 

20 

20 

40 

15 

12 

40 

40 

15 

12 

12 

30 

30 

12 

12 

15 

15 

15 

12 

15 

12 

TRANSISTORS-SMALL SIGNAL 
NPN RF-IF AMPLIFIER AND OSCILLATOR TRANSISTORS 

(BY ASCENDING FREQUENCY) PLASTIC PACKAGE 

fT 
MHz 
MIN 

150 

400 

200 

400 

(3.5) 

(0.8) 

3.5 

2.0 

400 3.5 

600 1.7 

600 1.2 

400 0.8 (Typ) 

300 (1.0) 

300 (0.4) 

500 (0.4) 

600 (0.4) 

400 1.6 

400 1.6 

400 1.6 

400 1.6 

300 (0.5) 

400 1.6 

300 (1.6) 

300 (1.6) 

200 1.2 

600 1.7 

600 1.7 

400 1.6 

400 1.6 

600 1.7 

450 (1.7) 

450 ( 1.7) 

500 0.4 

375 (0.5) 

600 1.7 

600 1.7 

900 (1.7) 

600 1.7 

900 1.7 

600 1. 7 

600 1.7 

600 1.7 
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NF 
dB @ f 

MAX MHz 

5.5 @ 1.0 

3.5 (Typ) @ 60 

3.0(Typ)@ 40 

4.0 @ 45 

6.0 @ 45 

4.0 @ 100 

5.5 @ 200 

6.0 @ 60 

5.5 @ 200 

5.5 @ 200 

6.0 @ 60 

4.5 @ 200 

3.3 @ 200 

6.0 @ 60 

6.0 @ 60 

6.0 @ 60 

6.0 @ 60 

6.0 @ 60 

Po 
TA 

25°C 

mW 

200 

425 (65°C) 

200 

310 

200 

310 

310 

310 

425 (65°C) 

300 (65°C) 

425 (65°C) 

425(65°C) 

200 

200 

200 

200 

300 (65°C) 

200 

200 

200 

310 

200 

200 

200 

200 

625 

200 

200 

425(65°C) 

300 (65°C) 

200 

200 

625 

200 

625 

625 

625 

200 

Package 

T018-4 

T092-1 

T018-4 

T018-4 

T018-4 

T018-4 

TOl 8-4 

T018-4 

T092-1 

T092-1 

T092-1 

T092-1 

T018-4 

T092-1 

T018-4 

T092-1 

T092-1 

T018-4 

T018-4 

T092-1 

T018-4 

T018-4 

TOl 8-4 

T018-4 

T092-1 

T092-1 

T018-4 

T092-1 

T092-1 

T092-1 

T018-4 

T018-4 

T092-1 

T018-4 

T092-1 

T092-1 

T092-1 

T018-4 

I 



TRANSISTORS-POWER 
NPN 
T05PACKAGE 
(ALSO SEE SMALL SIGNAL GENERAL PURPOSE AMPLIFIER AND HIGH VOLTAGE SECTIONS) 

TYPE 

2N4237 

BC323 

BFX34 

2N4238 

2N4895 

2N4896 

2N4239 

2N4897 

2N3440 

2N3439 

VeEO 
VOLTS 

MIN 

40 

60 

60 

60 

60 

60 

80 

80 

250 

350 

PNP 
T05PACKAGE 

le 
AMPS 
MAX 

1.0 

5.0 

5.0 

1.0 

5.0 

5.0 

1.0 

5.0 

0.1 

0.1 

VcEO le 
VOLTS AMPS 

TYPE MIN MAX 

2N4234 40 

2N4235 60 

2N4236 80 

NPN 
T066PACKAGE 

TYPE 

2N4910 

2N4231 

2N3054 

2N4911 

2N4232 

2N4912 

2N4233 

2N6233 

2N6234 

SE9051 

SE9331 

2N6235 

SE9052 

Vceo 
VOLTS 

MIN 

40 

40 

55 

60 

60 

80 

80 

225 

275 

275 

300 

325 

325 

1.0 

1.0 

1.0 

le 
AMPS 
MAX 

1.0 

3.0 

4.0 

1.0 

3.0 

1.0 

3.0 

5.0 

5.0 

10 

1.0 

5.0 

10 

hFE VeE(sat) 
@ @ 

hFE le VOL TS le 
MIN· MAX AMP MAX AMP 

30 -150 @ 0.25 0.6 @ 1.0 

50. 250 @ 0.5 0.15 @ 0.5 

40. 150 @ 2.0 1.0 @ 0.5 

30-150 @ 0.25 0.6 @ 1.0 

40 -120 @ 2.0 1.0 @ 5.0 

100. 300 @ 2.0 1.0 @ 5.0 

30 · 150 @ 0.25 0.6 @ 1.0 

40. 120 @ 2.0 1.0 @ 5.0 

40 - 160 @ Q.02 0.5 @ 0.05 

40- 160 @ 0.02 0.5 @ 0.05 

hFE Vee (satl 
@ @ 

hFE le VOL TS le 
MIN· MAX AMP MAX AMP 

30 · 150 @ 0.25 

30 . 1 50 @ 0. 25 

30 · 150 @ 0.25 

hFE 
@ 

hFE le 
MIN -MAX AMP 

20 · 100 @ 0.5 

25 -100 @ 1.5 

25. 100 @ 0.5 

20. 100 @ 0.5 

25 -100 @ 1.5 

20 - 100 @ 0.5 

25 - 100 @ 1.5 

25 - 125 @ 1.0 

25 - 125 @ 1.0 

20. 100 @ 1.0 

30 - 250 @ 0.1 

25. 100 @ 1.0 

20-100 @ 1.0 

0.6 @ 1.0 

0.6 @ 1.0 

0.5 @ 1.0 

VcE(satl 
@ 

VOLTS le 
MAX AMP 

0.6 @ 1.0 

0.7 @ 1.5 

1.0 @ 0.5 

0.5 @ 1.0 

0.7 @ 1.5 

0.6 @ 1.0 

0.7 @ 1.5 

0.5 @ 1.0 

0.5 @ 1.0 

1.0 @ 5.0 

2.5 @ 0.1 

0.5 @ 1.0 

1.0 @ 5.0 
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Po fT 
Tc= 25°C MHz 

W MIN 

6.0 2.0 

7.0 

5.0 70 

6.0 2.0 

7.0 50 

7.0 80 

6.0 2.0 

7.0 50 

10 15 

10 15 

Po fT 
Tc= 25°C MHz 

W MIN 

6.0 

6.0 

6.0 

Po 
Tc= 25°C 

w 
25 

35 

25 

25 

35 

25 

35 

50 

50 

50 

20 

50 

50 

3.0 

3.0 

3.0 

fT 
MHz 
MIN 

3.0 

4.0 

1.0 

3.0 

4.0 

3.0 

4.0 

20 

20 

20 

10 

20 

20 

PNP 
Complement 

2N4234 

2N4235 

2N4236 

NPN 
Complement 

2N4237 

2N4238 

2N4239 

PNP 
Complement 

2N4898 

2N4899 

2N4900 



TYPE 

VcEo 
VOLTS 

MIN 

2N4898 40 

2N4899 50 

2N3740 60 

2N4900 80 

2N3741 80 

TYPE 

80221 

2N6129 

2N6121 

80222 

2N6122 

2N6130 

80220 

2N6123 

2N6131 

TYPE 

80224 

2N6132 

2N6124 

80225 

2N6125 

2N6133 

80223 

2N6126 

2N6134 

VcEo 
VOLTS 

MIN 

40 

40 

45 

60 

60 

60 

70 

80 

80 

VcEo 
VOLTS 

MIN 

40 

40 

45 

60 

60 

60 

70 

80 

80 

le 
AMPS 
MAX 

1.0 

1.0 

1.0 

1.0 

1.0 

le 
AMPS 
MAX 

4.0 

7.0 

4.0 

4.0 

4.0 

7.0 

4.0 

4.0 

7.0 

le 
AMPS 
MAX 

4.0 

7.0 

4.0 

4.0 

4.0 

7.0 

4.0 

4.0 

4.0 

hFE 
@ 

hFE le 
MIN - MAX AMP 

20 - 100 @ .50 

20 - 100 @ .50 

30- 100 @ .25 

20- 100 @ .50 

30 - 100 @ .25 

hFE 
@ 

hFE le 
MIN - MAX AMP 

30. 120 @ 1.0 

20 - 100 

25 - 100 

20- 80 

25 - 100 

20 - 100 

30. 120 

20- 80 

20 - 100 

@ 2.5 

@ 1.5 

@ 1.5 

@ 1.5 

@ 2.5 

@ 0.5 

@ 1.5 

@ 2.5 

hFE 
@ 

hFE le 
MIN-MAX AMP 

30 - 120 @ 1.0 

20 - 100 @ 2.5 

25-100 @ 1.5 

20 - 80 @ 1.5 

25 - 100 @ 1.5 

20 - 100 @ 2.5 

30 - 120 @ 0.5 

20 - 80 @ 1.5 

20 - 100 @ 2.5 

VcE(sat) 
@ 

VOLTS le 
MAX AMP 

0.6 @ 1.0 

0.6 @ 1.0 

0.6 @ 1.0 

0.6 @ 1.0 

0.5 @ 1.0 

VcE(sat) 
@ 

VOLTS le 
MAX AMP 

1.0 @ 1.0 

1.4 @ 7.0 

0.6 @ 1.5 

1.0 @ 1.5 

0.6 @ 1.5 

1.4 @ 7.0 

1.0 @ 0.5 

0.6 @ 1.5 

2.0 @ 7.0 

VcE(sat) 
@ 

VOLTS le 
MAX AMP 

1.0 @ 1.0 

1.4 @ 7.0 

0.6 @ 1.5 

1.0 @ 1.5 

0.6 @ 1.5 

1.4 @ 7.0 

1.0 @ 0.5 

0.6 @ 1.5 

1.8 @ 7.0 
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TRANSISTORS-POWER 
PNP 

T066PACKAGE 

Po 
Tc= 25°C 

w 
25 

25 

25 

25 

25 

fT 
MHz 
MIN 

3.0 

3.0 

4.0 

3.0 

4.0 

PNP 
Complement 

2N4910 

2N4911 

2N4912 

NPN 
T0220 (PLASTIC T066) PACKAGE 

Po 
Tc= 25°C 

w 

36 

50 

40 

36 

40 

50 

36 

40 

50 

fT 
MHz 
MIN 

0.8 

2.5 

2.5 

0.8 

2.5 

2.5 

0.8 

2.5 

2.5 

PNP 
Complement 

80224 

2N6132 

2N6124 

80225 

2N6125 

2N6133 

80223 

2N6126 

2N6134 

PNP 
T0220 (PLASTIC T066) PACKAGE 

Po 
Tc= 25°C 

w 
36 

50 

40 

36 

40 

50 

36 

40 

50 

fT 
MHz 
MIN 

0.8 

2.5 

2.5 

0.8 

2.5 

2.5 

0.8 

2.5 

2.5 

NPN 
Complement 

80221 

2N6129 

2N6121 

80222 

2N6122 

2N6130 

80220 

2N6123 

2N6131 

I 



TRANSISTORS-POWER 
NPN 
T059 (POWER STUD) PACKAGE 

hFE VcE(satl 
VcEO le @ @ Po fT 

VOLTS. AMPS hFE le VOLTS le Tc= 25°C MHz PNP 
TYPE MIN MAX MIN-MAX AMP MAX AMP w MIN Complement 

2N4116 80 5.0 100 - 300 @ 2.0 1.5 @ 5.0 37 70 2N5005 

2N4115 80 5.0 40 - 120 @ 2.0 1.5 @ 5.0 37 70 2N5003 

2N5004 80 5.0 70 - 200 @ 2.5 1.5 @ 5.0 50 70 2N5005 

2N5002 80 5.0 30- 90 @ 2.5 1.5 @ 5.0 50 60 2N5003 

PNP 
T059 (POWER STUD) PACKAGE 

hFE VcE(satl 
VcEO le @ @ Po fT 

VOLTS AMPS hFE le VOLTS le Tc= 25°C MHz NPN 
TYPE MIN MAX MIN-MAX AMP MAX AMP w MIN Complement 

2N5005 80 5.0 70- 200 @ 2.5 1.5 @ 5.0 50 70 2N5004 

2N5003 80 5.0 30- 90 @ 2.5 1.5 @ 5.0 50 60 2N5002 
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TYPE 

2N5067 

2N4913 

2N5301 

2N5068 

TRANSISTORS-POWER 
NPN 

T03PACKAGE 

hFE VcE(sat) 
VcEO le @ @ Po fT 

VOLTS AMPS hFE le VOLTS le Tc=25°C MHz 
MIN MAX MIN - MAX AMP MAX AMP W MIN 

PNP 
Complement 

40 5.0 20 - 80 @ 1.0 1.5 @ 5.0 87.5 4.0 2N4901 

40 5.0 25 - 100 @ 2.5 1.5 @ 5.0 87 .5 4.0 2N4904 

40 30 1 5 - 60 @ 1 5 2.0 @ 20 200 2.0 2N4398 

60 5.0 20 - 80 @ 1.0 1.5 @ 5.0 87.5 4.0 2N4902 
~~~-·~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-

2N4914 

2N3713 

2N3715 

2N3055 

2N5302 

2N5069 

2N4915 

2N3714 

2N3716 

2N5303 

TYPE 

2N4901 

2N4904 

2N4907 

2N4398 

2N4902 

2N4905 

2N3789 

2N4908 

2N3791 

2N4399 

2N4903 

2N4906 

2N3790 

2N4909 

2N3792 

60 5.0 25 - 100 @ 2.5 1.5 @ 5.0 87.5 4.0 2N4905 

60 10 25 - 90 @ 1.0 1.0 @ 5.0 150 2.5 2N3789 

60 10 50 - 150 @ 1.0 0.8 @ 5.0 150 2.5 2N3791 

60 15 20 - 70 @ 4.0 1. 1 @ 4.0 11 7 0.8 

60 30 15 - 60 @ 15 2.0 @ 20 200 2.0 

80 5.0 20 - 80 @ 1.0 1.5 @ 5.0 87.5 4.0 

80 5.0 25 - 100 @ 2.5 1.5 @ 5.0 87.5 4.0 

80 10 25 - 90 @ 1.0 1.0 @ 5.0 150 2.5 

80 10 50 - 150 @ 1.0 0.8 @ 5.0 150 2.5 

80 20 15 - 60 @ 10 2.0 @ 20 200 2.0 

VcEO 
VOLTS 

MIN 

40 

40 

40 

40 

60 

60 

60 

60 

60 

60 

80 

80 

80 

80 

80 

le 
AMPS 
MAX 

5.0 

5.0 

10 

30 

5.0 

5.0 

10 

10 

10 

30 

5.0 

5.0 

10 

10 

10 

hFE 
@ 

hFE le 
MIN - MAX AMP 

20- 80 @ 1.0 

25 - 100 @ 2.5 

20 - 80 @ 4.0 

15 - 60 @ 15 

20 - 80 @ 1.0 

25 - 100 @ 2.5 

15 @ 3.0 

20- 80 @ 4.0 

50 - 150 @ 1.0 

15 - 60 @ 15 

20 - 80 @ 1.0 

25 - 100 @ 2.5 

25 - 90 @ 1.0 

20- 80 @ 4.0 

30 @ 3.0 

Vce(satl 
@ 

VOLTS le 
MAX AMP 

1.5 @ 5.0 

1.5 @ 5.0 

2.0 @ 10 

2.0 @ 20 

1.5 @ 5.0 

1.5 @ 5.0 

1.0 @ 4.0 

2.0 @ 10 

1.0 @ 5.0 

2.0 @ 20 

1.5 @ 3.0 

1.5 @ 5.0 

1.0 @ 5.0 

2.0 @ 10 

1.0 @ 5.0 
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Po 
Tc= 25°C 

w 
87.5 

87.5 

150 

200 

87.5 

87.5 

150 

150 

150 

200 

87.5 

87.5 

150 

150 

150 

fT 
MHz 
MIN 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

2N4399 

2N4903 

2N4906 

2N3790 

2N3792 

PNP 
T03PACKAGE 

NPN 
Complement 

2N5067 

2N4913 

2N5301 

2N5068 

2N4914 

2N3713 

2N3715 

2N5302 

2N5069 

2N4915 

2N3714 

2N3716 

I 



TRANSISTORS-FIELD EFFECT 
N-CHANNEL RF AMPLIFIER JUNCTION FIELD EFFECT TRANSISTORS 
(BY ASCENDING VGSS) PLASTIC PACKAGE 

VGss IGss loss VGS(OFF) C1ss Yts NF NF 
VOLTS nA mA VOLTS pF µmho dB @ f dB @ f 

TYPE MIN MAX MIN-MAX MAX MAX MIN MAX kHz MAX MHz Package 

MPF111 20 100 0.5- 20 10 4.5 500 T092-1 

MPF109 25 1.0 0.5 - 24 8.0 7.0 800 2.5 @ 1.0 T092-1 

2N5484 25 1.0 LO- 5.0 3.0 5.0 3000 2.5 @ 1.0 3.0 @ 100 T092-1 

2N5457 25 1.0 1.0 - 5.0 6.0 7.0 1000 T092-1 

MPF108 25 1.0 0.5- 24 8.0 7.0 2000 2.5 @ 1.0 3.0 @ 100 T092-1 

2N5458 25 1.0 2.0- 9.0 7.0 7.0 1500 T092-1 

2N5485 25 1.0 4.0 - 10 4.0 5.0 3500 2.5 @ 1.0 4.0 @ 400 T092-1 

2N5459 25 1.0 4.0 - 16 8.0 7.0 2000 T092-1 

2N5486 25 1.0 8.0- 20 6.0 5.0 4000 2.5 @ 1.0 4.0 @ 400 T092-1 

MPF102 25 2.0 2.0- 20 8.0 7.0 1600 T092-1 

MPF112 25 100 1.0 - 25 10 8.0 (Typ) 1000 T092-1 

P-CHANNEL GENERAL PURPOSE AMPLIFIER JUNCTION FIELD EFFECT TRANSISTORS 
(NUMERIC LISTING) PLASTIC PACKAGE 

VGss IGss loss VGS(OFF) C1ss Yts NF 

VOLTS nA mA VOLTS pF µmho dB @ f 

TYPE MIN MAX MIN-MAX MAX MAX MIN MAX kHz Package 

2N4342 25 10 4.0 - 12 5.5 2000 20 1.5 @ 0.1 T018-4 

2N4343 25 1.0 10- 30 10 4000 20 1.5 @ 0.1 T018-4 

2N4360 20 10 3.0-30 10 2000 20 1.5 @ 0.1 T018-4 

2N5033 20 10 0.3-3.5 2.5 1000 25 2.0 @ 1.0 T018-4 

N-CHANNEL RF DUAL GATE MOS FIELD EFFECT TRANSISTOR 
METAL PACKAGE 

VGss IGss losx VGS(OFFI Yts C1ss Gps NF 

VOLTS nA mA VOLTS µmho pF dB @ f dB 
TYPE MIN MAX MIN-MAX MAX TYP MAX MIN MHz MAX Package 

FT0601 6.0 20 5.0- 30 4.0 13000 10 16 @ 200 4.0 T018-3 
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NPN MATCH ED DUAL TRANSISTORS 

VcEO hFE MATCHING 

VOLTS hFE @ le hFE VeE 
TYPE MIN MIN-MAX mA % mV Package 

2N2920A 60 150- 600 @ 0.01 10 1.5 T05-9 

2N2920 60 150- 600 @ 0.01 10 3.0 T05-9 

2N2979 60 150- 600 @ 0.01 10 3.0 T018-5 

2N2919A 60 60 - 240 @ 0.01 10 1.5 T05-9 

2N2919 60 60- 240 @ 0.01 10 3.0 T05-9 

2N2978 60 60- 240 @ 0.01 10 3.0 T018-5 

2N2916 45 150- 600 @ 0.01 10 5.0 T05-9 

2N2916A 45 150- 600 @ 0.01 15 2.0 T05-9 

2N2975 45 150-600 @ 0.01 20 3.0 T05-9 

2N2977 45 150 - 600 @ 0.01 20 5.0 T018-5 

2N2918 45 150 - 600 @ 0.01 20 5.0 T05-9 

2N2642 45 100 - 300 @ 0.01 10 5.0 T05-9 

2N2643 45 100 - 300 @ 0.01 20 10 T05-9 

2N2915 45 60- 240 @ O.Ql 10 3.0 T05-9 

2N2915A 45 60 - 240 @ 0.01 15 2.0 T05-9 

2N2974 45 60 - 240 @ 0.01 20 3.0 T018-5 

2N2976 45 60 - 240 @ 0.01 20 5.0 T018-5 

2N2917 45 60 - 240 @ O.Ql 20 10 T05-9 

2N2639 45 50- 300 @ 0.01 10 5.0 T05-9 

I 2N2640 45 50- 300 @ O.Ql 20 10 T05-9 

2N3411 30 30- 120 @ 0.1 10 5.0 T05-9 

2N3410 30 30 - 120 @ 0.1 10 10 T05-9 

2N3409 30 30 - 120 @ 0.1 20 10 T05-9 

2N3729 30 45 - 180 @ 1.0 10 3.0 T05-9 

2N3728 30 45 - 180 @ 1.0 20 5.0 T05-9 

MD918A 15 50 @ 1.0 10 5.0 T05-9 

MD918B 15 50 @ 1.0 20 10 T05-9 

2N3424 15 20 - 200 @ 3.0 10 5.0 T05-9 

2N3423 15 20- 200 @ 3.0 20 10 T05-9 

MD2369A 15 40 - 140 @ 10 10 5.0 T05-9 

MD2369B 15 40- 140 @ 10 20 10 T05-9 
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PNP MATCHED DUAL TRANSISTORS 

VcEO hFE MATCHING 

VOLTS hFE @ le hFE VeE 
TYPE MIN MIN-MAX mA % mV Package 

2N4021 60 100- 350 @ .01 20 5.0 T05-9 

2N4020 45 250 - 600 @ .01 20 5.0 T05-9 

2N3811A 60 300- 900 @ 0.1 10 5.0 T05-9 

2N3811 60 300- 900 @ 0.1 10 5.0 T05-9 

2N3805A 60 300- 900 @ 0.1 10 5.0 T018-5 

2N3805 60 300- 900 @ 0.1 10 5.0 T018-5 

2N3809 60 300 - 900 @ 0.1 10 8.0 T05-9 

2N3803 60 300- 900 @ 0.1 10 8.0 T018-5 

2N4025 60 250 - 600 @ 0.1 10 3.0 T05-9 

2N4022 60 250 - 600 @ 0.1 20 5.0 T05-9 

2N3810A 60 150 - 450 @ 0.1 10 5.0 T05-9 

2N3810 60 150- 450 @ 0.1 10 5.0 T05-9 

2N3804A 60 150 - 450 @ 0.1 10 5.0 T018-5 

2N3804 60 150 - 450 @ 0.1 10 5.0 T018-5 

2N3808 60 150 - 450 @ 0.1 20 8.0 T05-9 

2N3802 60 150 - 450 @ 0.1 20 8.0 T018-5 

2N4024 60 100 - 350 @ 0.1 10 3.0 T05-9 

2N4023 45 250 - 600 @ 0.1 10 3.0 T05-9 

MD3251A 40 100 - 300 @ 0.1 10 5.0 T05-9 

MD3250A 40 50 - 150 @ 0.1 10 5.0 T05-9 

2N4016 60 135 - 350 @ 1.0 10 2.5 T05-9 

2N4015 60 135-350 @ 1.0 10 5.0 T05-9 

2N3727 45 135 - 350 @ 1.0 10 2.5 T05-9 

2N3726 45 135- 350 @ 1.0 10 5.0 T05-9 
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NPN UNMATCHED DUAL TRANSISTORS 

Veeo 
hfe MATCHING 

VOLTS hFe @ le hf e Vee 
TYPE MIN MIN-MAX mA % mV Package 

2N2914 45 150 - 600 @ 0.01 T05-9 

2N2973 45 150 - 600 @ 0.01 T018-5 

2N2644 45 100- 300 @ 0.01 T05-9 

2N2972 45 60 - 250 @ 0.01 T018-5 

2N2913 45 60- 240 @ 0.01 T05-9 

2N2641 45 50- 300 @ 0.01 T05-9 

MD918 15 50 @ 1.00 T05-9 

MD2369 15 40 - 140 @ 10 T05-9 

2N3425 15 30- 120 @ 100 T05-9 

MD2219A 40 100- 300 @ 150 T05-9 

MD2218A 40 40 - 120 @ 150 T05-9 

MD2219 30 100- 300 @ 150 T05-9 

MD2218 30 40- 120 @ 150 T05-9 

PNP UNMATCHED DUAL TRANSISTORS 

Veeo hf E MATCHING I VOLTS hFe @ le hFe Vee 
TYPE MIN MIN-MAX mA % mV Package 

2N4017 80 100 - 350 @ 0.01 T05-9 

2N4018 60 100- 500 @ 0.01 T05-9 

2N3807 60 300 - 900 @ 0.10 T05-9 

2N3801 60 300- 900 @ 0.10 T018-5 

2N3806 60 150 - 450 @ 0.10 T05-9 

2N3800 60 150 - 450 @ 0.10 T018-5 

2N4019 45 250- 500 @ 0.10 T05-9 

MD3251 40 100 - 300 @ 0.10 T05-9 

MD3250 40 50- 150 @ 0.10 T05-9 

MD2905A 60 100- 300 @ 150 T05-9 

MD2904A 60 40 - 120 @ 150 T05-9 

MD2905 40 100- 300 @ 150 T05-9 

MD2904 40 40- 120 @ 150 T05-9 
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NPN UNMATCHED QUAD TRANSISTORS 

VeEO hFE VeE(satl 
VOLTS hFE @ le VOLTS @ le 

TYPE MIN MIN -MAX mA MAX mA Package 

FP03725 50 20 500 0.5 500 T0116-1 

FQ3725 50 20 500 0.5 500 T086-1 

FP03724 40 30 500 0.5 500 T0116-1 

FQ3724 40 30 500 0.5 500 T086-1 

PNP UNMATCHED QUAD TRANSISTORS 

VcEO hFE VeE(sat) 
VOLTS hFE @ le VOLTS @ le 

TYPE MIN MIN -MAX mA MAX mA Package 

FP03468 50 20 @ 500 0.5 500 T0116-1 

FQ3468 50 20 @ 500 0.5 500 T086-1 

FPQ3467 40 30 @ 500 0.5 500 T0116-1 

FQ3467 40 30 @ 500 0.5 500 T086-1 

NPN DARLINGTON TRANSISTORS 

VeEO 
hFE VeE (sat) 

VOLTS hFE @ le VOLTS @ le 
TYPE MIN MIN -MAX mA MAX mA Package 

MPSA12 20 20000 @ 10 1.0 10 T092-1 

MPSA13 30 5000 @ 10 1.5 100 T092-1 

MPSA14 30 10000 @ 10 1.5 100 T092-1 

2N997 40 7000. 70000 @ 100 1.6 100 T018-1 

2N998 60 1600. 8000 @ 10 1.2 50 T018-3 

2N999 60 7000. 70000 @ 100 1.6 100 T018-3 

2N2723 60 2000. 70000 @ 10 1.0 10 T018-3 

2N2724 60 7000. 50000 @ 10 1.0 10 T018-3 

2N2725 45 2000. 10000 @ 10 1.0 10 T018-3 
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BASIC VcEO lcso hFE 
STANDARD VOL TS nA @ Vc8 hFE @ 

TYPE POL. DEVICE MIN MAX VOLTS MIN - MAX 

DN2484 NPN 2N2484 60 20@ 45 250 @ 

DN3962 PNP 2N3962 60 20 @ 50 100-450@ 

DN918 NPN 2N918 15 20 @ 15 20 @ 

DN3250 PNP 2N3250 40 20 @ 40 50- 300 @ 

DN3904 NPN 2N3904 40 50 @ 30 100- 300 @ 

DN3906 PNP 2N3906 40 50@ 30 100 - 300 @ 

DN2222A NPN 2N2222A 40 20 @ 60 100- 300 @ 

DN2907 PNP 2N2907 40 20 @ 50 100 - 300 @ 

DN3019 NPN 2N3019 80 20@ 90 100 - 300 @ 

DN4033 PNP 2N4033 80 50@ 60 100 - 300 @ 

DN3923 NPN 2N3923 150 20 @ 100 30 - 120 @ 

DN3930 PNP 2N3930 180 20 @ 100 80 - 300 @ 

DN3742 NPN 2N3742 300 200 @ 200 20 - 200 @ 

DN2369A NPN 2N2369A 15 400 @ 20 40 - 120 @ 

DN2894A PNP 2N2894A 12 50@ 10 30 @ 

DN4209 PNP 2N4209 15 20 @ 8 35 @ 

DN3014 NPN 2N3014 20 300 @ 20 30 - 120 @ 

DN5455 PNP 2N5455 20 50 @ 15 30 - 120 @ 

DN3725 NPN 2N3725 50 1700 @ 60 60 - 150 @ 

DN3468 PNP 2N3468 50 100@ 30 25 @ 
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CHIP 

le SIZE 
mA MILS 

17.5x17.5 

13 x 26 

3 10 x 15 

10 11 x 18 

10 10 x 15 

10 11 x 18 

100 20 x 20 

100 22.5 x 22.5 

100 20 x 20 

100 27 x 33 

25 20 x 20 

10 22.5 x 22.5 

30 35 x 35 

10 10 x 15 

10 10 x 15 

1 12 x 17 

30 15 x 15 

30 17.5x17.5 

100 30 x 30 

100 27 x 33 

TRANSISTOR-DICE 

NPN AND PNP 

BASIC 
APPLICATION 

Low Level, Low Noise Amplifier 

Low Level, Low Noise Amplifier 

R.F. Amplifier 

R.F. Amplifier 

General Purpose Amplifier 

General Purpose Amp I ifier 

G.P. Amplifier and Switch 

G.P. Amplifier and Switch 

G.P. Amplifier and Switch 

G.P. Amplifier and Switch 

High Voltage Amplifier and Switch 

High Voltage Amplifier and Switch 

High Voltage Amplifier and Switch 

High Speed Saturated Switch 

High Speed Saturated Switch 

High Speed Saturated Switch 

High Speed Saturated Switch 

High Speed Saturated Switch 

High Speed Core Driver 

High Speed Core Driver I 
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INTRODUCTION 

DATA SHEETS 

The data sheets are arranged in alphanumeric order, based on 
the first device designation appearing in the title. These data 
sheets contain only electrical and thermal data. Where appli­
cable, references are made to family curves found in Section 5 
and special test circuits in Section 6. On some data sheets, 
the package illustrations show pin numbers which refer to 
similar numbers in the package outline section. 
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BA128 
GENERAL PURPOSE 

DIFFUSED SILICON PLANAR* DIODE 

• BV ... 75 V (MIN) @ 100 µA 

• IR ... 100 nA (MAX) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Junction Temperature 

Lead Temperature ( 10 seconds) 

Maximum Power Dissipation (Notes 2 & 3) 

Total Dissipation at 25° C Ambient Temperature 

at 100° C Ambient Temperature 

Maximum Voltages and Currents 
WIV Working Inverse Voltage 

IF 

io 
If 

If 

Forward Continuous DC Current 

Average Rectified Current 

Peak Repetitive Forward Current 

Peak Forward Surge Current 
Pulse Width = 1 .0 s 

Pulse Width = 1 .0 µs 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. 

VF Forward Voltage 0.73 1 .0 

0.63 0.79 

0.51 0.64 

0.40 0.52 

IR Reverse Current 100 

100 

BV Breakdown Voltage 75 

c Capacitance 5.0 

NOTES: 

See 0035-1 Package Outline 

-65° C to +200" C 

175°C 
26o'c 

UNITS 

v 
v 
v 
v 

nA 

µA 

v 
pF 

350 mW 

175 mW 

50 v 
110mA 

75 mA 

225 mA 

500 mA 

2000 mA 

n 

TEST CONDITIONS 

IF= 50 mA 

IF=10mA 

IF= 1.0 mA 

IF =0.1 mA 

VR = 50 V 

VR = 50 V, TA= 100°C 

IR= 100 µA 

VR = 0, f = 1.0 MHz 

*Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 175°C and junction to ambient thermal resistance of 428°C/W (derating factor of 

2.33 mW/°C). 
4. For product family characteristic curves, refer to Section 5 - 06. 
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BA129 
HIGH VOLTAGE GENERAL PURPOSE 

DIFFUSED SILICON PLANAR* DIODE 

• BV ... 200 V (MINI@ 100 µA 
See 007-2 Package Outline 

• IR •.. 10 nA (MAXI@ 180 V 

ABSOLUTE MAXIMUM RATINGS (Note 1 l 

Maximum Temperatures 

Storage Temperature 
Junction Temperature 
Lead Temperature (10 seconds) 

Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25°C Ambient Temperature 

at 100° C Ambient Temperature 

Maximum Voltages and Currents 
WRV Working Reverse Voltage 

Forward Continuous Voltage 
Average Rectified Current 
Peak Repetitive Forward Current 
Peak Forward Surge Current 

Pulse Width = 1 .0 s 
Pulse Width = 1 .0 µs 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. 

VF Forward Voltage 0.78 1.0 

0.69 0.83 

0.60 0.71 

0.51 0.60 

IA Reverse Current 10 

5.0 

BV Breakdown Voltage 200 

c Capacitance 6.0 

NOTES: 

-65° C to +200° C 

175°C 
260°C 

250 mW 
125 mW 

180 v 
225 mA 
150 mA 
450 mA 

500 mA 
2.0 A 

UNITS TEST CONDITIONS 

v IF= 50 mA 

v IF=10mA 

v IF= 1.0 mA 

v IF=0.1mA 

nA VA= 180 V 

µA v R = 1 80 v' TA = 100° c 
I 

v IR= 100 µA 

pF VR = 0, f = 1.0 MHz 

*Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 175°C and jucntion to ambient thermal resistance of 600°C/W (derating factor of 

1.67 mW/°C). 
4. For product family characteristic curves, refer to Section 5-05. 
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BA130 
VIDEO DETECTOR FM DISCRIMINATOR 

DIFFUSED SILICON PLANAR* DIODE 

• VF ... 1.0 V (MAXI@ 10 mA 

• IR ... 100 nA (MAXI@ 25 V 

ABSOLUTE MAXIMUM RATINGS (Note 11 

Maximum Temperatures • 
Storage Temperature 

Operating Junction Temperature 
Lead Temperature 110 seconds) 

Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25° C Ambient Temperature 

at 1 00° C Ambient Temperature 

Maximum Voltage and Currents 
WRV Working Reverse Voltage 

Forward Current (Continuous) 
Average Rectified Current 
Peak Repetitive Forward Current 
Peak Forward Surge Current 

Pulse Width = 1 .0 s 
Pulse Width = 1 .0 µs 

ELECTRICAL CHARACTERISTICS l25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. 

VF Forward Voltage 0.69 1.0 

0.56 0.71 

0.45 0.58 

0.34 0.47 

IR Reverse Current 100 

100 

BV Breakdown Voltage 30 

c Capacitance 2.0 

NOTES: 

See 007-2 Package Outline 

-65° C to +200° C 
175°C 

260°C 

UNITS 

v 
v 
v 
v 

nA 

µA 

v 
pF 

250 mW 
125 mW 

25 v 
75 mA 
50 mA 

150 mA 

500 mA 
2000 mA 

IF=10mA 

TEST CONDITIONS 

IF=1.0mA 

IF=0.1mA 

IF= 0.01 mA 

VR = 25 V 

VR = 25 V, TA= 100°C 

IR=5.0µA 

VR = 0, f = 1.0 MHz 

*Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 175°C and junction to ambient thermal resistance of 600"C/W (derating factor of 

1.67 mW/°C). 
4. For product family characteristic curves, refer to Section 5-05. 
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BA164 
TEMPERATURE COMPENSATING 

DIFFUSED SILICON PLANAR* DIODE 

• t>.Vt/°C ... 1.7 mV/°C@ 10 mA (TYP) 

• VF ... 1.0V (MAXI@ 10mA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 
Operating Temperature 

Maximum Power Dissipation (Notes 2 & 3) 

Total Dissipation at 25°C Ambient Temperature 
at 45°C Ambient Temperature 

Maximum Voltages and Currents 

WIV Working Inverse Voltage 
VR Reverse Voltage 
IF Forward Continuous DC Current 
it Peak Repetitive Forward Current 

-65°C to +200°C 
175°C 

250 mW 
225 mW 

15V 
20 v 

75 mA 
150 mA 

See 007-2 Package Outline 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS 

VF Forward Voltage 0.85 1.0 v IF= 10 mA 

IR Reverse Current 2.0 µA VR = 15 V 

50 µA V R = 15 V, TA = 65° C 

BV Breakdown Voltage 20 v IR= 5.0µA 

t>.VF/oC Forward Voltage Temperature Coefficient 2.2 mV/°C IF= 1.0 mA 

1.7 mV/°C IF= 10 mA 

1.35 mV/°C IF= 30 mA 

*Planar is a patented Fairchild process. 

NOTES: 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady stat~ limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 175°C and junction to ambient thermal resistance of 600°C/W (derating factor of 

1.67 mW/°C). 
4. For product family characteristic curves, refer to Section 5 - 06. 
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• VF ... 0.7-1.0V@15mA 

• VF ... 0.58 - 0.80 V@ 3.0 mA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation (Notes 2 & 3) 

Total Dissipation 
Linear Derating Factor 

Maximum Voltage and Currents 

VR Reverse Voltage 

VRRM Repetitive Peak Reverse Voltage 
I FAN Average Rectified Forward Current 
IF Forward Current 
IF RM Recurrent Peak Forward Current 
IFSM Peak Forward Surge Current 

BA216 
OXIDE PASSIVATED 

DIFFUSED SILICON PLANAR* DIODE 

Pulse Width= 1.0 µs 

Pulse Width = 1.0 s 

ELECTRICAL CHARACTERISTICS (25uC Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. 

VF Forward Voltage 0.5 0.62 

0.58 0.80 

0.70 1.0 

IR Reverse Current 1.5 

NOTES: 

See 0035-1 Package Outline 

-65uC to +200°C 

175°C 

300mW 
2.0 mW/ °C 

30V 
10V 

75mA 
75mA 

150 mA 

1000 mA 
250 mA 

UNITS CONDITIONS 

v IF= 0.2 mA 

v IF= 3.0 mA 

v IF= 15 mA 

µA VR = 10 V 

II 

*Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 175°C and junction to ambient thermal resistance of 500°C/W (derating factor of 

2.0 mW/°C). 
4. For product tam ily characteristic curves, refer to Section 5 - 06. 
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• Vf •.. 1.5 V (MAXI@ 50 mA 
• Vf ••• 1.0V(MAX)@10mA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation (Notes 2 & 3) 

Total Dissipations 
Linear Derating Factor 

Maximum Voltages and Currents 

VR Reverse Voltage 
VR RM Repetitive Peak Reverse Voltage 
IFAV Average Rectified Forward Current 
IF Forward Current 
IFRM Recurrent Peak Forward Current 
IFSM Peak Forward Surge Current 

BA217 
OXIDE PASSIVATED 

DIFFUSED SILICON PLANAR* DIODE 

Pulse Width ; 1.0 µs 
Pulse Width ; 1.0 s 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. 

VF Forward Voltage 0.7 

1.0 

1.5 

IF Reverse Current 50 

200 

c Capacitance 5.0 

NOTES: 

See 0035-1 Package Outline 

-65°C to +200°C 
175°C 

300mW 
2.0 mW/°C 

30V 
10V 

75mA 
75mA 

150mA 

2000 mA 
500 mA 

UNITS TEST CONDITIONS 

v IF; 1.0 mA 

v IF; 10 mA 

v IF; 50 mA 

nA VR; 10 V 

nA VR; 30 V 

pF VR;O,f; 1.0MHz 

•Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 175°C and junction to ambient thermal resistance of 500°C/W (derating factor of 

2.0 mW/°C). 
4. For product family characteristic curves, refer to Section 5 - 06. 
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BAX13 
HIGH SPEED SWITCHING 
DIFFUSED SILICON PLANAR* DIODE 

• C ... 3.0 pF (MAX) 

• trr ... 4.0 ns (MAX) 

ABSOLUTE MAXIMUM RATINGS (Note 11 

Maximum Temperatures 
Storage Temperature 

Operating Junction Temperature 

Maximum Power Dissipation (Notes 2 & 3) 

Total Dissipation 

Linear Derating Factor 

Maximum Voltages and Currents 

VRRM Repetitive Peak Reverse Voltage 

VR Reverse Voltage 

IFAV Average Rectified Forward Current 

IF Forward Current 

I FRM Recurrent Peak Forward Current 

I FSM Peak Forward Surge Current 
Pulse Width = 1.0 µs 

Pulse Width = 1.0 s 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. UNITS 

VF Forward Voltage 0.7 v 
0.8 v 
1.0 v 

1.53 v 
IR Reverse Current 25 nA 

10 µA 

50 nA 

200 nA 

25 µA 

c Capacitance 3.0 pF 

trr Reverse Recovery Time 4.0 ns 

Os Recovered Charge 45 pC 

NOTES: 

-65 'C to +200 C 

175 c 

300 mW 

2.0 mW/ C 

50 v 
50 v 

75 mA 

75 mA 

150 mA 

2000 mA 

500 mA 

See 0035-1 Package Outline 

TEST CONDITIONS 

IF=2.0mA 

IF~ 10 mA, TA= 100'C 

IF= 20 mA, (Note 41 

IF= 75 mA, (Note 4) 

VR=10V 

VR = 10 V, TA= 150°C 

VR = 25 V 

VR = 50 V 

V R = 50 V, TA = 1 50" C 

VR = 0, f = 1.0 MHz 

It= 10 mA, Vr = 6.0 V, RL = 100!!, IR= 1.0 mA 

It = 10 mA, Vr = 5.0 V, RL = 500S1 

"'Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 175()C and junction to ambient thermal resistance of 500°C/W (derating factor of 

2.0 mW/°C). 
4. Pulse conditions: length = 300 µs; duty cycle= 2%. 
5. For product family characteristic curves, refer to Section 5-06. 
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BAY 71 
ULTRA FAST SWITCHING TYPE 

DIFFUSED SILICON PLANAR* DIODE 

• trr ... 4.0 ns (MAX) 

• C ... 2.0 pF (MAX) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Temperature 

Maximum Power Dissipation 

Total Dissipation at 25° C Ambient Temperature 

at 125° C Ambient Temperature 

Maximum Voltage and Currents 

WIV Working Inverse Voltage 

lo Average Rectified Current 

IF Forward Current Steady State DC 

it 

it (surge) 

Recurrent Peak Forward Current 

Peak Forward Surge Current 

Pulse Width = 1 .0 s 

Pulse Width = 1 .0 µs 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. 

VF Forward Voltage 0.76 1.00 

0.69 0.88 

0.57 0.69 

0.46 0.56 

IR Reverse Current 100 

100 

BV Breakdown Voltage 50 

trr Reverse Recovery Time (Note 2) 2.0 

Vtr Forward Recovery Peak Voltage 3.0 

(Note 3) 

!fr Forward Recovery Time (Note 3) 40 

Os Stored Charge (Note 4) 65 

50 

RE Rectification Efficientcy (Note 6) 45 

c Capacitance (Note 5) 2.0 

NOTES: 

See 0035-1 Package Outline 

-65°C to +200°C 

-65° c to +175° c 

250 mW 

85mW 

35 v 
75 mA 

115 mA 

225 mA 

500 mA 

2000 mA 

UNITS TEST CONDITIONS 

v IF=20mA 

v IF=10mA 

v IF= 1.0 mA 

v IF·0.1mA 

nA VR = 35 V 

µA V R = 35 V, TA = 125° C 

v IR= 5.0 µA 

ns IF=10mA,IR=60mA, 

RL=100!1,VR=6.0V 

v IF = 100 mA (pulsed) 

ns IF= 100 mA (pulsed) 

pC IF= 20 mA, IR= 2.0 mA 

pC IF = 10 mA, IR = 1 .0 mA 

% f=100MHz 

pF VR = 0, f = 1.0 MHz 

•Planar is a patented Fairchild process. 

1. The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
2. Recovery to 1.0 mA. 
3. The oscilloscope used as the response detector shall have a bandwidth of at least 10 MHz (3 dB down), and shall be calibrated using a 

deposited carbon resistor of 50 !1 in the diode test clips. !fr is defined as the difference between the 10% point of the pulse and the point 
where VF is to within 10% of the quiescent value. 

4. Measured on the Tektronix "S" unit. 
5. Capacitance as measured on Boonton Electronic Corporation Model No. 75-ASB capacitance bridge or equivalent. 
6. Rectification efficiency is defined as the ratio of de load voltage to peak rf input voltage to the detector circuit, measured with 2.0 V rms 

input to the circuit. Load resistance 5.0 k!1, load capacitance 20 pF. 
7. For product family characteristic curves, refer to Section 5 - 06. 
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BAY72 
HIGH SPEED HIGH CONDUCTANCE TYPE 

DIFFUSED SILICON PLANAR* DIODE 

• BV ... 125 V (MIN) 

• VF ... 1.0 V@ 100 mA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Maximum Power Dissipation 

Total Dissipation at 25° C Ambient Temperature 

at 150° C Ambient Temperature 

Maximum Voltage and Currents 

WIV Working Inverse Voltage 

lo Average Rectified Current 

IF Forward Current Steady State DC 

If Recurrent Peak Forward Current 

'f(surge) Peak Forward Surge Current 

Pulse Width = 1 .0 s 

Pulse Width = 1 .0 µs 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. 

VF Forward Voltage 0.78 1.0 

0.73 0.92 

0.63 0.78 

0.51 0.64 

IR Reverse Current 100 

100 

BV Breakdown Voltage 125 

trr Reverse Recovery Time (Note 2) 50 

trr Reverse Recovery Time (Note 3) 400 

Vtr Forward Recovery Peak Voltage 2.5 

(Note 4) 

lfr Forward Recovery Time (Note 4) 50 

Os Stored Charge (Note 5) 250 

Cob Capacitance (Note 6) 5.0 

RE Rectification Efficiency (Note 7) 35 

NOTES: 

See D035-1 Package Outline 

-65u C to +200" C 

175"C 

UNITS 

v 
v 
v 
v 

nA 

µA 

v 
ns 

ns 

v 

ns 

pC 

pF 

% 

500 mW 

83 mW 

100 v 
225 mA 

375 mA 

725 mA 

1.0 A 

4.0 A 

II 

TEST CONDITIONS 

IF=lOOmA 

IF= 50 mA 

IF=lOmA 

IF = 1.0 mA 

VR = 100 V 

VR = 100 V, TA= 125"C 

IR=lOOµA 

It= 30 mA, Ir= 30 mA 

It= 30 mA, Vr = 35 V, RL = 2.0 kll., 

CL=lOpF 

It = 100 mA (pulsed) 

It= 100 mA (pulsed) 

It= 20 mA, Ir= 1.0 mA 

VR = 0, f = 1.0 MHz 

f = 100 MHz 

*Planar is a patented Fairchild process. 

1. These maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
2. Recovery to 1.0 mA. 
3. Recovery to 400 kl/., JAN 256 circuit. 
4. The oscilloscope used as the response detector shall have a bandwidth of at least 10 MHz (3 dB down), and shall be calibrated using a 

deposited carbon resistor of 50 !I. in the diode test clips. ttr is defined as the difference between the 10% point of the pulse and the point 
where VF is to be within 10% of the quiescent value. Pulse conditions shall be 0.1 µs wide at base, 20 ns maximum rise time, repetition 
rate= 100 kHz max. 

5. Measured on the Tektronix "S" unit. 
6. Capacitance as measured on Boonton Electronic Corporation Model No. 75-ASScapacitance bridge or equivalent. 
7. Rectification efficiency is defined as the ratio of de load voltage to peak rf input to the circuit. Load resistance of 5.0 kf2, load 

capacitance 20 pF. 
8. For product family characteristic curves, refer to Section 5 - 04. 
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BAY73 
HIGH CONDUCTANCE LOW LEAKAGE TYPE 

DIFFUSED SILICON PLANAR* DIODE 

• IR ... 5.0 nA (MAXI@ 100 V 

• BV ... 125 V (MIN) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 

Operating Temperature 

Maximum Power Dissipation 
Total Dissipation at 25°C Ambient Temperature 

Linear Derating Factor 

Maximum Voltage and Currents 
WIV Working Inverse Voltage 

Io Average Rectified Current 

IF Forward Current Steady State DC 

if Recurrent Peak Forward Current 

if(surge) Peak Forward Surge Current 
Pulse Width = 1 .0 s 

Pulse Width = 1 .0 µs 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. 

VF Forward Voltage 0.85 1.00 

0.81 0.94 

0.78 0.88 

0.69 0.80 

0.67 0.75 

0.60 0.68 

IR Reverse Current 5.0 

500 

1.0 

trr Reverse Recovery Time 3.0 

c Capacitance (Note 2) 8.0 

BV Breakdown Voltage 125 

NOTES: 

See D07-2 Package Outline 

-65°C to +200°C 

175°C 

UNITS 

v 
v 
v 
v 
v 
v 

nA 

nA 

µA 

µs 

pF 

v 

500 mW 

3.3 mW/°C 

100 v 
150 mA 

225 mA 

450 mA 

500 mA 

4.0 A 

TEST CONDITIONS 

IF=200mA 

IF=100mA 

IF= 50 mA 

IF= 10 mA 

IF= 5.0 mA 

IF= 1.0 mA 

VR=100V 

VR = 20 V, TA= 125°C 

VR = 100 V, TA= 125°C 

If = 10 mA. v r = 35 v. R L = 1 .0 kn 

to 100 kn, CL= 10 pF. JAN256 

VR =O V 

IR= 100 µA 

*Planar is a patented Fairchild process. 

1. The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
2. Capacitance as measured on Boonton Electronic Corporation Model No. 75-A58 capacitance bridge or equivalent. 
3. For product family characteristic curves, refer to Section 5 - D5. 
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BAV74 
HIGH CONDUCTANCE ULTRA FAST TYPE 

SILICON PLANAR* EPITAXIAL DIODE 

• trr ... 4.0 ns (MAX) 

• C ••. 3.0 pF (MAX) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation 
Total Dissipation at 25° C Ambient Temperature 

at 125° C Ambient Temperature 

Maximum Voltage and Currents 
WI V Working Inverse Voltage 
lo Average Rectified Current 
if Recurrent Peak Forward Current 

if(surge) Peak Forward Surge Current 
Pulse Width = 1.0 s 
Pulse Width = 1.0 µs 

ELECTRICAL CHARACTERISTICS (25° C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. 

VF Forward Voltage 0.85 1.10 

0.82 1.00 

0.78 0.93 

0.73 0.88 

0.65 0.77 

0.54 0.65 

IR Reverse Current 100 

100 

BV Breakdown Voltage 50 

c Capacitance 3.0 

trr Reverse Recovery Time (Note 2) 4.0 

6.0 

trr Reverse Recovery Time (Note 3) 6.0 

NOTES: 

See 0035-1 Package Outline 

-65°C to +200°C 
175°C 

11 

UNITS 

v 
v 
v 
v 
v 
v 

nA 

µA 

v 
pF 

ns 

ns 

ns 

500 mW 

190 mW 

35 v 
200 mA 
600 mA 

1.0 A 
4.0 A 

TEST CONDITIONS 

IF= 300 mA 

IF= 200 mA 

IF= 100 mA 

IF=50mA 

IF= 10 mA 

IF = 1.0 mA 

VR = 35 V 

VR = 35 V, TA= 125°C 

IR= 5.0 µA 

VR = 0, f = 1.0 MHz 

If= Ir= 10 mA to 200 mA 

It = Ir= 200 mA to 400 mA 

It= 10 mA, Ir= 1.0 mA 

*Planar is a patented Fairchild process. 

1. The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
2. Recovery to 10% of If. 
3. Recovery to 0.1 mA. 
4. For product family characteristic curves, refer to Section 5 - 06. 
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BAY82 
PICOSECOND SWITCHING 

DIFFUSED SILICON PLANAR* EPITAXIAL DIODE 

• Vf ... 1.0 V (MAX)@ 20 mA 
• trr ... 750 ps (MAX) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation (Notes 2 & 3) 

Total Dissipation 
Linear Derating Factor 

Maximum Voltage and Currents 

WIV Working Inverse Voltage 
lo Average Rectified Current 
if Recurrent Peak Forward Current 
if(surge) Peak Forward Surge Current Pulse Width = 1.0 s 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. 

Vf Forward Voltage 0.90 1.35 

0.8 1 .0 

0.77 0.94 

0.64 0.79 

0.53 0.66 

0.41 0.53 

IR Reverse Current 100 

50 

Bv Breakdown Voltage 15 

trr Reverse Recovery Time 750 

c Capacitance 1.3 

NOTES; 

-65°C to +200°C 
175°C 

See 007-2 Package Outline 

250mW 
1.67 mW/°C 

UNITS 

v 

v 

v 

v 

v 

v 

nA 

µA 

v 

ps 

pF 

12 v 
50mA 

150 mA 
150 mA 

TEST CONDITIONS 

If= 50 mA 

If= 20 mA 

IF= 10 mA 

IF= 1.0 mA 

IF= 0.1 mA 

IF= 0.01 mA 

VR = 12 V 

V R = 1 2 V, TA = 100° C 

IR= 5.0 µA 

If= 10 mA, Ir= 10 µA, R L = 100 n 
VR =O,f= 1.0MHz 

•Planar is a patented Fiarchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 175°C and junction to ambient thermal resistance of 600°C/W (derating factor of 

1.67 mW/°C). 
4. For product family characteristic curves, refer to Section 5 - 07. 
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BC113•BC114 
NPN LOW LEVEL LOW NOISE AMPLIFIERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• SILICON NITRIDE PASSIVATED FOR IMPROVED STABILITY 

• VcEO ... 25 V (MINI 

• hFE ... 200 (MINI@ 1.0 mA 

• NF ... 2.5 dB (TYPI (BC113I, 3.0 dB (MAXI (BC114)@ 1.0 kHz 

ABSOLUTE MAXIMUM RATINGS (Note 11 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (10 seconds) 

Maximum Power Dissipation (Notes 2 & 31 

Total Dissipation at 25' C Case Temperature 

at 25" C Ambient Temperature 

at 45" C Ambient Temperature 

Maximum Voltages and Current 

Vcso Collector to Base Voltage 

VcEO Collector to Emitter Voltage (Note 4) 

VEBO Em1tter to Base Voltage 

le Collector Current 

-55Cto125'C 

125 c 
260'C 

0.5 w 
0.2 w 

0.16 w 

30 v 
25 v 

6.0 v 
50 mA 

See T018-4 Package Outline 

EBC 
1 2 3 

ELECTRICAL CHARACTERISTICS (25 C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS 

hFE DC Current Gain 170 le= 10 µA, VcE = 5.0 v 
120 250 le= 100 µA, VcE = 5.0 v 
200 350 1000 le= 1 .0 mA, VcE = 5.0 V 

hFE DC Current Gain (Note 5) 100 le= 50 mA, VcE = 5.0 V 

VsE Base to Emitter Voltage (Note 5) 0.64 0.70 v le= 1 .0 mA, VcE = 5.0 V 

VcE(satl Collector to Emitter Saturation 0.15 0.35 v le= 1.0 mA, Is= 0.1 mA 

(Note 51 

ICES Collector Cutoff Current 0.5 50 nA Vcs=20V,IE=0 

0.1 5.0 µA V CB = 20 V, I E = 0, TA = 65 ' C 

IEBO Emitter Reverse Current 0.5 50 nA VEB = 5.0 V, le= 0 

BVcso Collector to Base Breakdown Voltage 30 v lc=100µA,IE=0 

BVEBO Emitter to Base Breakdown Voltage 6.0 v IE = 10 µA, IC = 0 

LVcEO Collector to Emitter Sustaining 30 v IC = 1 0 mA, I B = 0 

Voltage (Notes 4 & 51 

hie Small Signal Current Garn 400 le= 1.0 mA, VcE = 5.0 V, f = 1.0 kHz 

hie Input Resistance 10 kll I c = 1 .0 mA, V CE = 5.0 V, f = 1 .0 kHz 

hoe Output Conductance 20 µ12 I c = 1 .0 mA, V CE = 5.0 V, f = 1 .0 kHz 

hre Voltage Fedback Ratio 4.2 x10-4 le= 1.0 mA, VcE = 5.0 V, f = 1.0 kHz 

Cob Output Capacitance 2.7 4.0 pF IE= 0, Vcs = 5.0 v 

SYMBOL CHARACTERISTIC 
BC113 BC114 

UNITS TEST CONDITIONS 
MIN. TYP. MAX. MIN. TYP. MAX. 

hFE DC Current Gain (Note 5) 400 200 400 le= 10 mA, VcE = 5.0 V 

hfe High Frequency Gain 3.0 5.0 3.5 5.0 le= 1.0 mA, VcE = 5.0 V, f = 20 MHz 

NF Noise Figure 2.5 1.5 3.0 dB le= 30 µA, VcE = 5.0 V, f = 1.0 kHz, 

Rs= 10 kl2, BW = 200 Hz 

*Planar is a patented Fairchild process. 

NOTES: 
1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 125()C and junction to case thermal resistance of 200°C/W {derating factor of 

5.0 mW/'C), junction to ambient therrnal resistance of 500°C/W (derating factor of 2.0 mW/°C). 

4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length= 300 µs; duty cycle= 1%. 
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BC115 
NPN GENERAL PURPOSE AMPLIFIER 
DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 

• Vceo .•. 30 v (MINI 
• hfE ••. 100 - 400@ 10 mA, 50 (MINI@ 1.0 mA and 100 mA 

See T05-4 Package Outline 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature ( 10 seconds) 

Maximum Power Dissipation (Notes 2 & 31 

Total Dissipation at 25°C Case Temperature 
at 25°C Ambient Temperature 
at 45°C Ambient Temperature 

Maximum Voltages and Current 

Vcso Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 4) 
Ve so Emitter to Base Voltage 
le Collector Current 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise notedl 

SYMBOL CHARACTERISTIC MIN. MAX. 

hFE DC Current Gain (Note 51 50 

100 400 

50 

VsE(satl Base to Emitter Saturation Voltage (Note 5) 0.90 

VcE(satl Collector to Emitter Saturation Voltage (Note 5) 1.0 

icso Collector Cutoff Current 100 

5.0 

BVcso Collector to Base Breakdown Voltage 40 

BVEBO Emitter to Base Breakdown Voltage 5.0 

LVceo Collector to Emitter Sustaining Voltage 
(Notes 4 & 51 

30 

Cob Output Capacitance 25 

NOTES: 

-55°C to +125°C 
125°C 
260°C 

UNITS 

v 

v 

nA 

µA 

v 

v 

v 

pF 

O.BOW 
0.30W 
0.20W 

40V 
30V 
5V 

200mA 

E B 
1 2 

c 
3 

TEST CONDITIONS 

Vee= 1ov.1c= 1.0mA 

VcE = 10V, lc = 10mA 

Vee= 10 V, le= 100 mA 

le= 100 mA, Is= 10 mA 

le= 100mA,ls= 10mA 

Vcs = 20 v. le= o 

Vcs = 20V, IE= 0, TA= 65°C 

le= 100µA, le= o 

le = 100 µA, le= o 

le= 30 mA, Is= 0 

le= o. Vcs = 10 v 

*Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on application involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 125°C, junction to case thermal resistance of 125°C/W (derating factor of 

8.0 mW/ °C); junction to ambient thermal resistance of 333°C/W (derating factor of 3.0 mW/ °C). 
4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length = 300 µs; duty cycle = 1 %. 
6. For product family characteristic curves, refer to Section 5 - SS15. 
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BC116A 
PNP SMALL SIGNAL GENERAL PURPOSE AMPLIFIER 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 

• VcEO ... 40 V (MIN) 

• hFE ... 80·240@ 150 mA 

• VcE(sat) •.. 0.4 v (MAXI @ 150 mA 
• fr ... 130 MHz (MINI 

• COMPLEMENTS ... 2N3569 

ABSOLUTE MAXIMUM RATINGS (Note 1 I 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature ( 10 seconds) 

Maximum Power Dissipation (Notes 2 & 3) 

Total Dissipation at 25° C Case Temperature 

at 75° C Case Temperature 
at 25° C Ambient Temperature 

Maximum Voltages 

Ve BO Collector to Base Voltage 

VcEO Collector to Emitter Voltage (Note 41 
VEBO Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS (25uC Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. 

hFE DC Current Gain (Note 5) 70 

80 240 

VBE (sat) Base Saturation Voltage (Note 5) -1.1 

-1.3 

VBE(ON) Base to Emitter "On" Voltage (Note 5) -1.0 

VcE(sat) Collector to Emitter Saturation Voltage -0.25 

(Note 51 -0.4 

le Bo Collector Reverse Current 50 

10 

BVcBo Collector to Base Breakdown Voltage -45 

BVEBO Emitter to Base Breakdown Voltage -5.0 

LVCEO Collector to Emitter Sustaining Voltage -40 

(Notes 4 & 5) 

hfe Small Signal Current Gain 70 

hfe High Frequency Current Gain 1.3 

CTE Emitter Transition Capacitance 25 

Cob Output Capacitance 10 

NOTES: 

See T05-4 Package Outline 

-55° C to +125° C 

125°C 

260°C 

UNITS 

v 
v 
v 
v 
v 

nA 

µA 

v 
v 
v 

pF 

pF 

O.BW 
0.4 w 
0.3W 

-45 v 
-40 v 
-5.0 v 

E B 
1 2 

c 
3 

TEST CONDITIONS 

le= 10 mA, VcE = -10 v 
le= 150 mA, VcE = -10 V 

le= 50 mA, IB = 5.0 mA 

le= 150 mA, IB = 15 mA 

le= 50 mA, VcE = -1.0 V 

le= 50 mA, IB = 5.0 mA 

le= 150 mA, IB = 15 mA 

VcB=-20V,IE=0 

VcB = -20 V, IE =O, TA= 75°C 

le= 10 µA, IE= 0 

IE= 10 µA, le= 0 

lc=10mA,IB=o 

le= 10 mA, VcE = -10 V, f = 1.0 kHz 

le= 30 mA, VcE = -10 V, f = 100 MHz 

le= o, vBE = -0.5 v 
IE=0,VcB=-10V 

•Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 
3. These ratings give a maximum junction temperature of 125°C and junction to case .thermal resistance of 125°C/W (derating factor of 

8 mW/°C; junction to ambient thermal resistance of 333°C/W (derating factor of 3 mW/°C). 
4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length= 300 µs; duty cycle= 1%. 
6. For product family characteristic curves, refer to Section 5 - SS 15. 
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BC119 • BC139 
NPN-PNP SMALL SIGNAL GENERAL PURPOSE COMPLEMENTARY AMPLIFIERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• VcEO ... 30 V (MIN) (BC119). 40 V (MIN) (BC139) 
• hFE ... 40-120@ 150 mA (BC119). 40 (MIN) @ 100 mA (BC139) 

• COMPLEMENTS ... BC119 (NPN) - BC139 (PNP) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature, (10 seconds) 

Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25°C Case Temperature 

at 75°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages and Current 

Vcso Collector to Base Voltage 
V CEO Collector to Emitter Voltage (Note 4) 

VEBO Emitter to Base Voltage 
I c Collector Current 

BC119 
5.0W 
3.5W 

0.8W 

60 v 
30 v 

5.0 v 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

BC119 BC139 
SYMBOL CHARACTERISTIC 

MIN. MAX. MIN. MAX. 

hFE DC Current Gain (Note 5) 40 

40 

40 120 

20 

25 

VsE(sat) Base to Emitter Saturation Voltage 2.0 

(Note 5) 1.2 

VsE(ON) Base to Emitter "On" Voltage 1.0 

(Note 5) 1.8 

VcE(sat) Collector to Emitter Saturation Voltage 0.35 

(Note 5) 1 .1 

1.5 

-0.8 

IEBO Emitter Cutoff Current 100 

lcso Collector Cutoff Current 50 

50 

20 

50 

BVcso Collector to Base Breakdown Voltage 60 
-40 

BVEBO Emitter to Base Breakdown Voltage 5.0 

-5.0 

LVcEO Collector to Emitter Sustaining Voltage 30 

(Note 5) -40 

hfe High Frequency Current Gain 2.0 

Cob Output Capacitance 25 

Two BC139 pair hFE ratio 0.8 1.25 

BC139/BCl 19 pair hFE ratio 0.8 1.25 0.8 1.25 

Two BC119 pair hFE ratio 0.8 1.25 

NOTES: 

See T05·1 Package Outline 

-55°C to +200°C 
200°C 
260°C 

BC139 
3.0W 

2.15 w 
0.7 w E B c 

1 2 3 

-40V 
-40V 

-5.0V 

500 mA 

TEST CONDITIONS 
UNITS 

(Reverse Voltage Polarity for PNP) 

lc=50mA,VcE=1.0V 

lc=100mA,VcE=10V 

le= 150 mA, VcE = 1.0 V 

I c = 300 mA, V CE = 1.0 V 

le= 500 mA, VcE = 10 V 

v le= 1.0 A, Is= 100 mA 

v le= 150 mA, 18 = 15 mA 

v le= 150 mA, VcE = 1.0 V 

v le= 500 mA, VcE = 10 V 

v lc=150mA,ls=15mA 

v le = 500 mA, I B = 50 mA 

v lc=l.OA,1 8 =1oomA 

v le= 300 mA, 18 = 30 mA 

nA VEB=4.0V,lc=O 

nA V CB = 40 V, I E = 0 

nA Vcs=30V,IE=O 

µA V CB = 40 V, I E = 0, TA = 1 50° C 

µA Vcs = 30V, IE =O, TA= 75°C 

v lc=100µA,IE=O 
v le= 10 µA, IE = 0 

v IE=100µA,lc=O 

v IE= 10 µA, le= 0 

v le= 30 mA, Is= 0 

v le= 10 mA, Is= 0 

le= 50 mA, VcE = 10 V, f = 20 MHz 
pF IE=O,Vcs=10V 

le = 300 mA, VcE = 1.0 V 

le= 300 mA, VcE = 1.0 V 

le= 300 mA, VcE = 5.0 V 

*Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceabii°ity of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 
3. These ratings give a maximum junction temperature of 200°C, junction to case thermal resistance of 35°C/W (derating factor of 28.6 

mWJ°C), and junction to ambient thermal resistance of 219°C/W (derating factor of 4.56 mWJ°C) for BC119. These ratings give a 
maximum junction temperature of 200° C, junction to case thermal resistance of 58.3° C/W (derating factor of 17 .1 mW/° C) and junction 
to ambient thermal resistance of 250°C/W (derating factor of 4 mW;°C) for BC139. 

4. Rating refers to a high current point where collector to emitter voltage is lowest. 

5. Pulse conditions: length = 300 µs; duty cycle= 1 %. 

6. For product family characteristic curves, refer to Section 5 - SS15 for BC119 and SS22 for BC139. 
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BC125 • BC126 
NPN-PNP SMALL SIGNAL GENERAL PURPOSE AMPLIFIERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• VcEo ... 30 v (MIN) 
• hFE ... 30 (MINI@ 150 mA, 1.0 V 

See T05-4 Package Outline 

• COMPLEMENTS ... BC125 (NPNI - BC126 (PNPI 

ABSOLUTE MAXIMUM RATINGS (Note 11 

Maximum Temperatures 
Storage Temperature -55°C to +125°C 
Operating Junction Temperature 
Lead Temperature, (10 seconds) 

Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 
at 45°C Ambient Temperature 

Maximum Voltages and Current 
Vceo Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 41 
VEBO Emitter to Base Voltage 
le Collector Current 

BC125 
50V 
30V 

5.0V 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 
BC125 BC126 

MIN. MAX. MIN. MAX. 

hFE DC Current Gain (Note 51 30 30 

30 30 120 

25 25 

30 30 

VsE (satl Base to Emitter Saturation Voltage 1.3 -1.3 

(Note 5) 

VsE (Onl Base to Emitter "On" Voltage (Note 51 1.0 -1.0 

VcE (satl Collector to Emitter Saturation -0.25 

Voltage (Note 5) 0.5 -0.5 

icso Collector Cutoff Current 50 50 

20 20 

BVcso Collector to Base Breakdown Voltage 50 -35 

BVEBO Emitter to Base Breakdown Voltage 5.0 

-5.0 

Collector to Emitter Sustaining 30 

Voltage (Note 51 -30 

hte High Frequency Current Gain 2.0 

Cob Output Capacitance 25 

BC125/BC126 pair h FE ratio 0.8 1.25 0.8 1.25 

NOTES: 

125°C 
260°C 

a.aw 
0.3W 

0.24W E B c 
BC126 1 2 3 

-35V 
-30V 
-5.0 v 

600 mA 

UNITS 
TEST CONDITIONS 

(Reverse Voltage Polarity for PNPI 

le= 50 mA, VcE = 1.0 V 

le= 150 mA, VcE = 1.0 V 

le= 1.0mA, VcE = 10 v 
le= 10 mA, VcE = 10 V 

v le= 150 mA, Is= 15 mA 

v le= 50 mA, VcE = 1.0 V 

v le= 50 mA, Is= 5.0 mA 

v le= 150 mA, 18 = 15 mA 

nA Vcs=20V,IE=O 

µA Vee= 20 V, IE= 0, TA= 75°C 

v lc=10µA,IE=O 

v IE= 100 µA, le= 0 

v IE= 10 µA, le= 0 

v le= 30 mA, Is= 0 

v le = 10 mA, I B = 0 

le= 50 mA, VcE = 10 V, f = 20 MHz 

pF IE =O, Vee= 10V 

le= 50 mA, VcE = 1.0 V 

*Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be imparied. 

2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

3. These ratings give a maximum junction temperature of 125° C, junction to case thermal resistance of 125° C/W (derating factor of 
8 mW!°C); junction to ambient thermal resistance of 333°C/W (derating factor of 3.0 mW!°C). 

4. Rating refers to a high current point where collector to emitter voltage is lowest. 

5. Pulse conditions: length = 300 µs; duty cycle= 1 %. 
6. For product family characteristic curves, refer to Section 5-SS 15 for BC125 and SS22 for BC126. 
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BC140 • BC141 (NPN)•BC160 • BC161 (PNP) 
NPN-PNP SMALL SIGNAL COMPLEMENTARY GENERAL PURPOSE AMPLIFIERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• VcEO ... 40 V (BC140, BC160), 60 V (MIN) (BC141, BC161) 

• hFE ... 40-400@ 100 mA 

• FOUR hFE GROUPS 
• COMPLEMENTS ... BC140, BC141 (NPN) BC161 (PNP) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation 
Total Dissipation at 45QC Ambient Temperature 

at 45QC Case Temperature, VcE < 7.0 V 
at 45QC Case Temperature, VcE < 8.5 V 
at 60QC Case Temperature, VcE < 8.0 V 

Maximum Voltages and Currents 
VcES Collector to Emitter Voltage 
VcEO Collector to Emitter Voltage 
VEBO Emitter to Base Voltage 
I c Collector Current 
I B Base Current 

BC140 
80 v 
40V 
7.0V 
1.0 A 

100 mA 

BC140 
650 mW 

3.7 w 

BC141 
100 v 
60 v 

7.0 v 
1.0 A 

100mA 

See T05-1 Package Outline 

-55QC to +175QC 
175QC 

BC141 BC160,BC161 
650mW 650 mW 

3.7W 
3.2W E B c 

1 2 3 
BC160 BC161 
-40 v -60 v 
-40V -60V 
-5.0V -5.0 v 

1.0 A 1.0 A 
100mA 100mA 

ELECTRICAL CHARACTERISTICS (25QC Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 
BC140, BC141 BC160, BC161 

UNITS 
TEST CONDITIONS 

MIN. MAX. MIN. MAX. Reverse Voltage Polarity for PNP 

ICES Collector Current BC140/160 100 100 nA VcE=40V 

BC141/161 100 100 nA VcE = 60 V 

BC140/160 100 100 µA V c E = 40 V, TA = 1 50Q C 

BC141/161 100 100 µA V CE = 60 V, TA = 150Q C 

BVcES Collector to Emitter Breakdown 
Voltage 

BC140 80 v le= 100µA, VcE = 0 

BC141 100 v le= 100µA, VcE = 0 

BC160 -40 v le= 100µA, VcE = 0 

BC161 -60 v le= 100µA, VcE = 0 

BVcEO Collector to Emitter Breakdown 
Voltage (Note 4) 

BC140 40 v le= 30 mA 

BC141 60 v le= 30 mA 

BC160 -40 v le= 50 mA 

BC161 -60 v le= 50 mA 

BVEBO Emitter to Base Breakdown 7.0 -5.0 v IE= 100 µA 
Voltage (Note 4) 

VcE(sat) Collector to Emitter Saturation 1.0 -1.0 v lc=1.0A,IB=100mA 
Voltage (Note 4) 

VBE(ON) Base to Emitter "On" Voltage 1.8 -1.7 v VcE=1.0V,lc=1.0A 
(Note 4) 

hFE DC Pulse Current Gain 40 400 40 400 V CE = 1 .0 V, I c = 100 mA 

Additional Electrical Characteristics on following page. •Planar 1s a patented Fairchild process. 

NOTES: 
1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 175QC and junction to case thermal resistance of 35QC/W (derating factor of 

28.6 mW/ QC); junction to ambient thermal resistance of 200QC/W (derating factor of 5.0 mW/ QC). 
4. Pulse conditions: length = 300 µs; duty cycle = 1 %. 
5. For product family characteristic curves, refer to Section 5 · SS1 7 for BC140/41, and SS24 for BC160/61. 
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BC140 • BC141 (NPN) • BC160 • BC161 (PNP) 
ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) (Cont'd) 

SYMBOL CHARACTERISTIC 
BC140, BC141 BC160, BC161 

UNITS TEST CONDITIONS 
MIN. MAX. MIN. MAX. Reverse Voltage Polarity for PNP 

fT Current Gain Bandwidth Product 50 50 MHz VcE = 10 V, le= 50 mA, f = 20 MHz 

Ccb Collector to Base Capacitance 25 30 pF VcB=10V,f=1.0MHz 

Ceb Emitter to Base Capacitance 80 180 pF VEB = -0.5 V, f = 1.0 MHz 

ton Turn On Time 250 500 ns le= 100 mA, IB1 = 5.0 mA 
(see test circuits no. 2011 for 
BC140/141 and No. 593 for 
BC 160/161) 

to ff Turn Off Time 850 650 ns le= 100 mA, IB1 = -IB2 = 5.0 mA 
(see test circuits no. 2011 for 
BC 140/141 and no. 593 for 
BC160/161) 

SYMBOL CHARACTERISTIC MIN. MAX. UNITS 
TEST CONDITIONS 

Reverse Voltage Polarity for PNP 

hFE DC Current Gain Gain Grouping - 6 40 100 le= 100 mA, 

-10 63 160 VcE = 1.0 V 

-16 100 250 

-25 160 400 

I 
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BC142 
NPN SMALL SIGNAL GENERAL PURPOSE AMPLIFIER 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 

• Vceo ... 60 v (MIN) 
• hFE ... 20 (MIN)@ 200 mA 
• COMPLEMENT ... BC143 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature ( 10 seconds) 

Maximum Power Dissipation (Notes 2 & 3) 

Total Dissipation at 25°C Case Temperature 
at 75°C Case Temperature 
at 25°C Ambient Temperature 
at 45°C Ambient Temperature 

Maximum Voltages and Current 

Ve BO Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 4) 
VE BO Emitter to Base Voltage 
le Collector Current 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. 

hFE DC Current Gain (Note 5) 20 

VcE (sat) Collector to Emitter Saturation Voltage (Note 5) 0.4 

lcso Collector Cutoff Current 50 

50 

BVcBo Collector to Base Breakdown Voltage 80 

BVrno Emitter to Base Breakdown Voltage 5.0 

LVceo Collector to Emitter Sustaining Voltage (Note 51 60 

NOTES: 

See T05-1 Package Outline 

-55°C to +200°C 
200°C 
260°C 

UNITS 

v 
nA 

µA 

v 
v 
v 

5.0W 
3.6W 
0.8W 
0.7 w 

80 v 
60 v 
5.0 v 
1.0 A 

E B C 
2 3 

TEST CONDITIONS 

le= 200 mA, Vee= 10 V 

IC = 200 mA, I B = 20 mA 

VcB = 40V,IE=O 

VcB = 40 V, IE= 0, TA= 150°C 

le= 100 µA, le= o 
IE= 100µA, le= 0 

IC = 30 mA, I B = 0 

*Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 35°C/W (derating factor of 

28.6 mW/ °C); junction to ambient thermal resistance of 219°C/W (derating factor of 4.56 mW/°C). 
4. These ratings refer to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length= 300 µs; duty cycle= 1 %. 
6. For product family characteristic curves, refer to Section 5 - SS17. 
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BC143 
PNP SMALL SIGNAL GENERAL PURPOSE AMPLIFIER 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 

• VcEO ... 60 v (MIN) 
• hFE ... 20 (MIN) @ 300 mA 
• COMPLEMENT ... BC142 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature ( 10 seconds) 

Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25QC Case Temperature 

at 75QC Case Temperature 
at 25QC Ambient Temperature 
at 45QC Ambient Temperature 

Maximum Voltages and Current 

Vcso Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 4) 
VEBO Emitter to Base Voltage 
le Collector Current 

ELECTRICAL CHARACTERISTICS (25QC Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. 

hFE DC Current Gain (Note 5) 20 

15 

VcE(sat) Collector to Emitter Saturation Voltage (Note 5) -0.5 

-1.0 

lcso Collector Cutoff Current 50 

50 

BVcso Collector to Base Breakdown Voltage -60 

svrno Emitter to Base Breakdown Voltage -5.0 

LVcEo Collector to Emitter Sustaining Voltage (Note 5) --60 

NOTES: 

See T05-1 Package Outline 

-55QC to +200°C 
200QC 
260QC 

UNITS 

v 

v 

nA 

µA 

v 

v 

v 

4.0W 
2.86W 

0.8W 
0.7 w 

--60 v 
-60V 

-5.0 v 
1.0 A 

E B C 
1 2 3 

TEST CONDITIONS 

le= 300 mA, VcE = -1.0 V 

le= 500 mA, VcE = -1.0 V 

le= 500 mA, I B = 50 mA 

le= 1.0 A, Is= 100 mA 

Vcs=-30V,IE=O 

Vcs = -30 V, IE= 0, TA= 75QC 

lc=10µA,IE=O 

IE = 10 µA, le= 0 

lc=10mA,1 8 =0 

*Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 200QC and junction to case thermal resistance of 43.7QC/W (derating factor of 

23 mW/QC); junction to ambient thermal resistance of 219QC/W (derating factor of 4.56 mW/QC). 
4. These ratings refer to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length= 300 µs; duty cycle= 1 %. 
6. For product family characteristic curves, refer to Section 5 · SS24. 
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BC153•BC154•BC225 
PNP LOW LEVEL LOW NOISE SMALL SIGNAL AMPLIFIERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• VcEO ... 40 V (MINI 

• hfE •.. 160 (MINI 100 µA, 10 mA (BC154) 

• NF •.. 2.5 dB (MAXI@ 1.0 kHz (BC1541 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (10 seconds) 

Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 
at 45°C Ambient Temperature 

Maximum Voltages and Current 
Vcso Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 4) 
VEBO Emitter to Base Voltage 
I c Collector Current 

ELECTRICAL CHARACTERISTIC (25° C Ambient Temperature unless otherwise noted) 

-55°C to +125°C 
125°C 
260°C 

0.50 w 
0.20W 
0.16W 

-40V 
-40V 
-5.0V 

100 mA 

See T018-4 Package Outline 

E B C 
1 2 3 

SYMBOL CHARACTERISTIC 
BC153 BC154 BC225 

UNITS TEST CONDITIONS 
MIN. MAX. MIN. MAX. MIN. MAX. 

hfE DC Current Gain (Note 5) 50 160 90 le= 100 µA, VcE = -5.0 v 
50 160 90 le= 1.0 mA, VcE = -5.0 V 

50 160 90 le= 10 mA, VcE = -5.0 V 

VcE(sat) Collector to Emitter Saturation -0.25 -0.25 -0.25 v le= 10 mA, Is= 0.5 mA 

Voltage (Note 5) 

lcso Collector Cutoff Current 50 50 50 nA Vcs = -30V, IE= 0 

BVcso Collector to Base Breakdown -40 -40 -40 v le= 10 µA, IE= 0 

Voltage 

BVEBO Emitter to Base Breakdown -5.0 -5.0 -5.0 v IE=10µA,lc=O 

Voltage 

LVcEo Collector to Emitter Sustaining -40 -40 -40 v le = 5.0 mA, I B = 0 

Voltage (Notes 4 & 5) 

NF Noise Figure 2.5 dB le= 20 µA, VcE = -5.0 v. f = 1.0 kHz, 

Rs= 10 k.11, Power Bandwidth = 200 Hz 

2.5 dB le= 250 µA, VcE = -5.0 v. f = 1.0 kHz, 

Rs= 1.0 k.n, Power Bandwidth = 200 Hz 

*Planar is a patented Fairchild process. 

NOTES: 
1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 
3. These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/W (derating factor of 

5.0 mW/°C); junction to ambient thermal resistance of 500°C/W (derating factor of 2.0 mW/°C). 
4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length= 300 µs; duty cycle= 1 %. 
6. For product family characteristic curves, refer to Section 5 - SS33. 
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BC204 
PNP LOW LEVEL LOW NOISE AMPLIFIER 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 

• VcEO ... -45 V (MIN) 

• hFE ... 50-450@ 2.0 mA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 

Operating Junction Temperature 

Lead Temperature ( 10 seconds) 

Maximum Power Dissipation (Notes 2 & 3) 

Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages 

Vcso Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 4) 

VEBO Emitter to Base Voltage 

-55°C to +125°C 

125°C 

260°C 

0.5W 

0.2W 

-50 v 
-45 v 
-5.0 v 

ELECTRICAL CHARACTERISTICS 125°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. UNITS 

hFE DC Current Gain 50 450 

VBE(ON) Base to Emitter "On" Voltage -0.55 -0.75 v 
VcE(sat) Collector Saturation Voltage (Note 5) -0.3 v 
icso Collector Reverse Current 50 nA 

3.0 µA 

BVcso Collector to Base Breakdown Voltage -50 v 
BVrno Emitter to Base Breakdown Voltage -5.0 v 
LVcEO Collector to Emitter Sustaining Voltage (Notes 4 & 5) -45 v 
NF Noise Figure 10 dB 

BC204VI BC204A BC204B 
SYMBOL CHARACTERISTIC 

MIN. MAX. MIN. MAX. MIN. MAX. 

hFE DC Current Gain (Note 5) 50 120 110 220 200 450 

See T018-4 Package Outline 

EBC 
1 2 3 

TEST CONDITIONS 

le= 2.0 mA, VcE = -5.0 V 

le= 2.0 mA, VcE = -5.0 V 

le= 10 mA, 18 = 0.5 mA 

Vcs=-45V,IE=O 

Vcs = -45 V, IE= 0, TA= 65°C 

lc=10µA,IE=O 

lc=O,IE=lOµA 

le = 5.0 mA, I B = 0 

le= 200 µA, VcE = -5.0 v. 
Rs= 2.0 kn, f = 1.0 kHz, 

BW = 200 Hz 

TEST CONDITIONS 

le = 2.0 mA, VcE = -5.0 V 

*Planar is a patented Fairchild process. 

NOTES: 
1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/W (derating factor of 

5.0 mWJ°C); junction to ambient thermal resistance of 500°C/W (derating factor of 2.0 mW/°C). 
4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length = 300 µs; duty cycle = 1 %. 
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BC205 
PNP LOW LEVEL LOW NOISE AMPLIFIER 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 

• VcEO ... 20 v (MINI @ 5.0 mA 
• hfE ... 110-450@ 2.0 mA (BC205), 400-800@ 2.0 mA (BC205C) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (10 seconds) 

Maximum Power Dissipation (Notes 2 & 3) 

Total Dissipation at 25°C Case Temperature 
at 25°C Ambient Temperature 

Maximum Voltages 

Vcso Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 4) 
VEBO Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. 

hFE DC Current Gain 110 450 

VsE(ON) Base to Emitter "On" Voltage --0.55 --0.75 

VcE(satl Collector Saturation Voltage (Note 5) --0.3 

lcso Collector Reverse Current 50 

3.0 

BVcso Collector Base Breakdown Voltage -25 

BVEBO Emitter Base Breakdown Voltage -5.0 

LVcEo Collector to Emitter Sustaining Voltage -20 
(Notes 4 & 5) 

NF Noise Figure 10 

SYMBOL CHARACTERISTIC BC205A BC205B 
MIN. MAX. MIN. MAX. 

hFE DC Current Gain 110 220 200 450 

NOTES: 

See T018-4 Package Outline 

-25°C to +125°C 
125°C 
260°C 

UNITS 

v 
v 
nA 

µA 

v 
v 
v 

dB 

BC205C 
MIN. MAX. 

400 800 

0.5W 
0.2W 

-25V 
-20V 
-5.0V 

EBC 
1 2 3 

TEST CONDITIONS 

le= 2.0 mA, VcE = -5.0 V 

le= 2.0 mA, VcE = -5.0 V 

le= 10 mA, Is= 0.5 mA 

Vcs = -20 V, IE= 0 

Vcs =-20 V, IE= 0, TA= 65°C 

le= 10 µA, IE= 0 

IE=10µA,lc=O 

le= 5.0 mA, Is= 0 

le= 200 µA, VcE = -5.0 v. f = 1.0 kHz, 

Rs = 2.0 kn, BW = 200 Hz 

TEST CONDITIONS 

le= 2.0 mA, VcE = -5.0 V 

*Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/W {derating factor of 

5.0 mW/°C); junction to ambient thermal resistance of 500°C/W {derating factor of 5.0 mW/°C). 
4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse Conditions: length = 300 µs; duty cycle = 1 %. 
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BC206 
PNP LOW LEVEL LOW NOISE AMPLIFIER 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 

• VcEO ... -20 V (MIN) 

• hFE ... 200 (MIN)@ 2.0 mA (BC206) 

... 400-800@ 2.0 mA, (BC206C) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 

Operating Junction Temperature 

Lead Temperature ( 10 seconds) 

Maximum Power Dissipation (Notes 2 & 3) 

Total Dissipation at 25°C Case Temperature 
25°C Ambient Temperature 

Maximum Voltages 

VcBO Collector to Base Voltage 

VcEO Collector to Emitter Voltage (Note 4) 

VEBO Emitter to Base Voltage 

-55"C to +125°C 

125°C 

260°C 

0.5 w 
0.2W 

-25 v 
-20 v 
-5.0 v 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. UNITS 

hFE DC Current Gain 200 800 

VBE(ON) Base to Emitter "On" Voltage -0.55 -0.75 

VcE(satl Collector Saturation Voltage (Note 5) -0.3 

le Bo Collector Reverse Current 50 nA 

3.0 µA 

BVcBo Collector to Base Breakdown Voltage -25 v 
BVEBO Emitter to Base Breakdown Voltage -5.0 v 
LVcEO Collector to Emitter Sustaining Voltage (Notes 4 & 5) -20 v 
NF Noise Figure 4.0 dB 

SYMBOL CHARACTERISTIC BC206B BC206C 

MIN. MAX. MIN. MAX. 

hFE DC Current Gain (Note 5) 200 450 400 800 

NOTES: 

See T018-4 Package Outline 

EBC 
1 2 3 

TEST CONDITIONS 

le= 2.0 mA, VcE = -5.0 V 

le= 2.0 mA, VcE = -5.0 V 

le = 10 mA, I B = 0.5 mA 

VcB=-20V,IE=0 

VcB = -20 v. IE= 0, TA= 65°C 

le= 10 µA, IE= 0 

IE= 10 µA, le= 0 

le= 5.0 mA, IB = O 

le= 200 µA, VcE = -5.0 v. 
f = 1.0 kHz, Rs= 2.0 k.11, 

BW = 200 Hz 

TEST CONDITIONS 

le= 2.0 mA, VcE = -5.0 V 

'Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 200° C/W (derating factor of 

5.0 mW!° Cl; junction to ambient thermal resistance of 500°C/W (derating factor of 2.0 mW/°C). 
4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length = 300 µs; duty cycle= 1 %. 
6. For product family characteristic curves, refer to Section 5-SS33. 
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BC207 • BC208 • BC209 
NPN LOW LEVEL LOW NOISE AMPLIFIERS 

DIFFUSED SILICON PLANAR* TRANSISTORS 

• SILICON NITRIDE PASSIVATED FOR IMPROVED STABILITY 

• NF ... 4.0 dB (MAXI@ 1.0 kHz (BC2091 

• hFE ... 420-800@ 2.0 mA (BC208C, BC209C) 
... 100 (MINI@ 10 µA (BC208C, BC209CI 

ABSOLUTE MAXIMUM RATINGS (Note 11 

Maximum Temperatures 
Storage Temperature 

Operating Junction Temperature 
Lead Temperature (10 seconds) 

Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25°C Ambient Temperature 

at 25°C Case Temperature 

Maximum Voltages and Current 

Vcso 
VcEO 
VEBO 
le 

Collector to Base Voltage 
Collector to Emitter Voltage (Note 4) 

Emitter to Base Voltage 
Collector Current 

-55°C to +125°C 
125°C 
260°C 

BC207 

50 v 
45 v 
5.0 v 

100 mA 

200mW 
500mW 

BC208 
BC209 
25 v 
25 v 
5.0 v 

100 mA 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

BC207 BC208 BC209 

See T018-4 Package Outline 

EBC 
1 2 3 

SYMBOL CHARACTERISTIC UNITS TEST CONDITIONS 
MIN. MAX. MIN. MAX. MIN. MAX. 

VcE(sat) Collector Saturation Voltage (Note 4) 0.25 0.25 0.25 v le= 10 mA, Is= 0.5 mA 

0.60 0.60 0.60 v le= 100 mA. Is= 5.0 mA 

lcso Collector Cutoff Current 15 nA V CB = 40 V, I E = 0 

15 µA Vcs = 40 V, IE= 0, TA= 65°C 

15 15 nA V CB = 20 V, I E = 0 

15 15 µA Vcs = 20 V, IE= 0, TA= 65°C 

BVcso Collector to Base Breakdown Voltage 50 25 25 v lc=10µA,IE=O 

BVEBO Emitter to Base Breakdown Voltage 5.0 5.0 5.0 v IE=10µA,lc=O 

LVcEO Collector to Emitter Sustaining Voltage 45 20 20 v le = 10 mA, I B = 0 
(Note 4) 

Cob Output Capacitance 6.0 6.0 6.0 pF Vcs = 10 V, le= o, f = 1.0 MHz 

NF Noise Figure 10 10 dB le= 0.2 mA, VcE = 5.0 V, 
f = 1.0 kHz, Rs= 2.0 kn, 
Power Bandwidth of 200 Hz 

4.0 dB le= 0.2 mA, VcE = 5.0 V, 
Rs= 2.0 kr1, Power Bandwidth 
of 15.7 kHz with 3.0 dB points 
at 10 Hz and 10 kHz 

hFE DC Current Gain 11 0 450 110 800 200 800 le= 2.0 mA, VcE = 5.0 V 

70 le= 10 µA, VcE = 5.0 v 

BC207A 
BC207B BC208C 

SYMBOL CHARACTERISTIC BC208A 
BC208B 

BC209C TEST CONDITIONS BC209B 

MIN. MAX. MIN. MAX. MIN. MAX. 

hFE DC Current Gain 110 220 200 450 420 800 le= 2.0 mA, VcE = 5.0 V 

40 100 le= 10 µA, VcE = 5.0 v 

•Planar is a patented Fairchild process. 

NOTES: 
1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 
3. These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/W (derating factor of 

5.0 mW/°C); junction to ambient thermal resistance of 500°C/W (derating factor of 2.0 mW!°C). 
4. Pulse conditions: length = 300 µs; duty cycle= 1 % 
5. For product family characteristic curves, refer to Section 5-SS18. 
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BC286 • BC287 
NPN-PNP GENERAL PURPOSE SMALL SIGNAL COMPLEMENTARY AMPLIFIERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• VcEO ..• 60 v (MIN) @ 10 mA 

• hFE ... 20 (MIN)@ 500 mA 

• COMPLEMENTS ... BC286 (NPN), BC287 (PNP) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature ( 10 seconds) 

Maximum Power Dissipation (Notes 2 & 3) 

Total Dissipation at 25" C Case Temperature 

at 25"C Ambient Temperature 

at 45" C Ambient Temperature 

Maximum Voltages and Current 

Ve BO Collector to Base Voltage 

VcEO Collector to Emitter Voltage (Note 4) 

VEBO Emitter to Base Voltage 
le Collector Current 

BC286 

70 v 
60 v 

5.0 v 
1.0 A 

ELECTRICAL CHARACTERISTICS (25"C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 
BC286 BC287 

MIN. TYP. MAX. MIN. TYP. 

hf E DC Current Gain 85 125 

120 125 

85 100 

20 50 180 20 85 

VBE(ON) Base to Emitter "On" Voltage 0.92 -0.95 

VcE(sat) Collector to Emitter Saturation 0.2 -0.25 

Voltage (Note 5) 0.4 1.0 -0.45 

lcBo Collector Cutoff Current 0.1 20 0.1 

BVcBo Collector to Base Breakdown Voltage 70 

-60 

BVEBO Emitter to Base Breakdown Voltage 5.0 

-5.0 

VcEO(sus) Collector to Emitter Sustaining 60 -60 

Voltage (Notes 4 & 5) 

hfe Small Signal Current Gain 25 75 

120 110 

hfe High Frequency Current Gain 5.0 

5.0 

Cab Output Capacitance 12 20 

NOTES: 

See T05·1 Package Outline 

-55° c to +200° c 

200°c 

260°C 

4.0W 

0.8 w 
0.708 w E B c 

1 2 3 
BC287 

60 v 
60 v 

5.0 v 
1.0 A 

UNITS 
TEST CONDITIONS 

MAX. Reverse Voltage Polarity for PNP 

le= 10 mA, VcE = 2.0 V 

le= 100 mA, VcE = 2.0 V 

le= 250 mA, VcE = 2.0 V 

200 le= 500 mA, VcE = 2.0 V 

v le= 500 mA, VcE = 2.0 V 

v le= 500 mA, IB = 50 mA 

-1.0 v le= 1.0 A, IB = 100 mA 

50 nA VcB=30V,IE=0 

v IC = 100 µA, IE = 0 

v lc=lOµA,IE=O 

v IE=lOOµA,lc=O 

v IE= 10 µA, le= 0 

v lc=lOmA,IB=O 

le= 500 mA, VcE = 2.0 V, f = 1.0 kHz 

le= 100 mA, VcE = 2.0 V, f = 1.0 kHz 

le= 50 mA, VcE = 5.0 V, f = 20 MHz 

le= 50 mA, VcE = 5.0 v. f = 100 MHz 

pF VcB = 10 V, IE =O,f = 1.0 MHz 

*Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 43.7°C/W (derating factor of 

22.8 mW/°C); junction to ambient thermal resistance of 219°C/W (derating factor of 4.56 mW/°C). 
4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length = 300 µs; duty cycle= 1 %. 
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BC317 • BC318 • BC319 
NPN LOW LEVEL LOW NOISE AMPLIFIERS 

DIFFUSED SILICON PLANAR* TRANSISTORS 

• Po ... 625 mW @ TA = 25° c 

• SILICON NITRIDE PASSIVATED FOR IMPROVED STABILITY 

• VcEO .•. 20 V, 30 V AND 45 V (MINI 

• NF ... 4.0 dB (MAXI@ 1.0 kHz (BC319) 

• hFE •.• 110 (MIN)@ 2.0 mA 

... 420-800@ 2.0 mA (BC318C, BC319C) 

ABSOLUTE MAXIMUM RATINGS (Note 1 I 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25°C Ambient Temperature 

at 25° C Case Temperature 

Maximum Voltages and Currents 

VcEO Collector to Emitter Voltage 

Vcso Collector to Base Voltage 

VEBO Emitter to Base Voltage 

le Collector Current 

ICM Collector Current 

BC317 
45V 
50 v 

6.0 v 
150 mA 
300 mA 

See T092·1 Package Outline 

-55°C to +150°C 
150°C 

0.625 w 
1.0W EBC 

BC318 
1 2 3 

BC319 
30 v 20 v 
45 v 30 v 

5.0 v 5.0 v 
150 mA 150 mA 
300 mA 300 mA 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC BC317 BC318 BC319 UNITS TEST CONDITIONS 
MIN. MAX. MIN. MAX. MIN. MAX. 

Cob Output Capacitance 4.0 4.0 4.0 pF Vcs=10V,IE=0,f=1.0MHz 

NF Noise Figure 6.0 6.0 4.0 dB le= 200µA, VcE = 5.0 V, RG = 2.0 kn 

f = 1.0 kHz, BW = 200 Hz 

4.0 dB le= 200 µA, VcE = 5.0 V, RG = 2.0 kn 

f = 30 Hz to 15 kHz 

icso Collector Cutoff Current 30 30 30 nA Vcs=20V,IE=0 

15 15 15 µA Vcs = 20 V, IE= 0, TA= 100°c 

VcE(sat) Collector Saturation Voltage 0.20 0.20 0.20 v lc=10mA,IB=0.5mA 

0.50 0.50 0.50 v le= 100 mA, Is= 5.0 mA 

VBE(ON) Base to Emitter "On" 0.57 0.72 0.57 0.72 0.57 0.72 v le= 2.0 mA, VcE = 5.0 V 

Voltage 0.77 0.77 0.77 v le= 10 mA, VcE = 5.0 V 

BVcBo Collector to Base Breakdown 50 45 30 v le= 100 µA, IE= 0 

Voltage 

BVcEO Collector to Emitter Breakdown 45 30 20 v lc=1.0mA,ls=O 

Voltage 

BVEBO Emitter to Base Breakdown 6.0 5.0 5.0 v IE = 100 µA, IC = 0 

Voltage 

hfe Small Signal Current Gain 125 500 125 900 240 900 v le= 2.0 mA, VcE = 5.0 V, f = 1.0 kHz 

hFE DC Current Gain 110 450 100 800 200 800 le= 2.0 mA, VcE = 5.0 V 

BC317A 
BC317B 

BC318C 
SYMBOL CHARACTERISTIC BC318A 

BC318B 
BC319C TEST CONDITIONS 

BC319B 
MIN. MAX MIN. MAX. MIN. MAX. 

hfe Small Signal Current Gain 125 260 240 500 450 900 le= 2.0 mA, VcE = 5.0 V, f = 1.0 kHz 

hFE DC Current Gain 40 100 le= 10 µA, VcE = 5.0 v 
110 220 200 450 420 800 le= 2.0 mA, VcE = 5.0 V 

*Planar is a patented Fairchild process. 

NOTES: 
1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 125°C/W (derating factor of 

8.0 mW/°C); junction to ambient thermal resistance of 200°C/W (derating factor of 5.0 mW/°C). 
4. For product family characteristic curves, refer to Section 5-SS18. 
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BC320 • BC321 • BC322 
PNP LOW LEVEL LOW NOISE AMPLIFIERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Po ... 625 mW@ TA= 25°C 

• NF ... 4.0 dB (MAXI (BC322l 

• hFE ... 110 (MIN) @2.0 mA (BC320, BC321) 

... 400-800@ 2.0 mA (BC321C, BC322C) 

• VcEO ... -20 V, -30 V, AND -45 V (MIN) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperatures 
Operating Junction Temperature 

Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25"C Ambient Temperature 

at 25°C Case Temperature 

Maximum Voltages and Current 

VcEO Collector to Emitter Voltage 

VcBO Collector to Base Voltage 

VEBO Emitter to Base Voltage 
le Collector Current 

-55°C to +150°C 

150°C 

0.625 w 
1.0W 

BC320 BC321 BC322 

--45 v -30 v -20 v 
-50 v -45 v -30 v 
-6.0 v -5.0 v -5.0 v 
150 mA 150 mA 50 mA 

ELECTRICAL CHARACTERISTICS l25°C Ambient Temperature unless otherwise noted) 

BC320 BC321 BC322 
SYMBOL CHARACTERISTIC UNITS 

MIN. MAX. MIN. MAX. MIN. MAX. 

Cob Output Capacitance 4.0 4.0 4.0 pF 

NF Noise Figure 6.0 6.0 4.0 dB 

4.0 dB 

Jc Bo Collector Cutoff Current 30 30 30 nA 

15 15 15 µA 

VcE (sat) Collector Saturation Voltage (Note 5) -0.20 -0.20 -0.20 v 
VBEION) Base Emitter "On" Voltage -0.57 -0.72 -0.57 -0.72 -0.57 -0.72 v 

-0.77 -0.77 -0.77 v 
BVcso Collector to Base Breakdown Voltage -50 -45 -30 v 
VcEO Collector to Emitter Sustaining Voltage -45 -30 -20 v 
BVEBO Emitter to Base Breakdown Voltage -6.0 -5.0 -5.0 v 
hfe Small Signal Current Gain 125 500 125 900 240 900 

hFE DC Current Gain 110 450 110 800 200 800 

BC320A 
BC320B 

BC321C 
BC321B 

SYMBOL CHARACTERISTIC BC321A 
BC322B 

BC322C 

MIN. MAX. MIN. MAX. MIN. MAX. 

hfe Small Signal Current Gain 125 260 240 500 450 900 

hFE DC Current Gain 110 220 200 450 400 800 

NOTES: 

See T092-1 Package Outline 

EBC 
1 2 3 

TEST CONDITIONS 

Vcs = -10 v' IE = 0, f = 1 .0 MHz 

le= 200 µA, VcE = -5.0 V, 
RG = 2.0 k.\l, f = 1.0 kHz, 

BW = 200 Hz 

le= 200 µA, Vee= -5.o v, 
RG = 2.0 k.\l, f = 30 Hz-15 kHz 

Vcs = -20 V, IE= 0 

VcB = -20 V, IE= 0, TA= 100°c 

le= 10 mA, Is= 0.5 mA 

le= 2.0 mA, VcE = -5.0 V 

le= 10 mA, Vee= -5.0 V 

lc=100µA,IE=O 

lc=1.0mA,1 8 =o 

IE= 100µA, lc=O 

le= 2.0 mA, VcE = -5.0 V, 
f = 1.0 kHz 

le= 2.0 mA, VcE = -5.0 V 

TEST CONDITIONS 

le= 2.0 mA, VcE = -5.0 V, 
f = 1.0 kHz 

Jc= 2.0 mA, VcE = -5.0 V 

*Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 
3. These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 125°C/W (derating factor of 

8.0 mW;°C);junction to ambient thermal resistance of 200°C/W (derating factor of 5.0 mW/°C). 
4. Rating refers to a high current point where collector to emitter voltage is lowest. 

5. Pulse conditions: length= 300 µs; duty cycle= 1%. 
6. For product family characteristic curves, refer to Section 5-SS33. 
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BC323 
NPN GENERAL PURPOSE POWER 

SILICON PLANAR* EPITAXIAL TRANSISTOR 

• VcEO ..• 60 v (MIN) @ 50 mA 

• VcE(sat) ... 0.15 V (MAXI@ 500 mA 

ABSOLUTE MAXIMUM RATINGS (Note 1 I 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature ( 1 O seconds) 

Maximum Power Dissipation (Notes 2 & 31 
Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

at 45°C Ambient Temperature 

Maximum Voltages and Current 

Ve BO Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 41 

VcES Collector to Emitter Voltage 
VEBO Emitter to Base Voltage 
le Collector Current 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. 

hFE DC Current Gain (Note 5) 45 140 225 

50 160 250 

VBE(satl Base Saturation Voltage (Note 5) 0.7 0.9 

VcE(sat) Collector Saturation Voltage (Note 5) 0.07 0.15 

IEBO Emitter Reverse Current O.Q1 10 

lcBo Collector Reverse Current 100 

0.02 10 

0.35 

BVcEs Collector to Emitter Breakdown 100 

Voltage 

BVEBO Emitter to Base Breakdown Voltage 5.0 

LVcEO Collector to Emitter Sustaining 60 

Voltage (Notes 4 & 5) 

hte High Frequency Current Gain 5.0 

CTE Emitter Transition Capacitance 500 

Cob Output Capacitance 80 

NOTES: 

See T05·2 Package Outline 

-55° C to +200° C 
200°C 
260°C 

UNITS 

v 
v 

µA 

µA 

µA 

µA 

v 

v 
v 

pF 

pF 

7.0W 
0.8W 

0.7 w 

100 v 
60V 

100 v 
5.0 v 
5.0 A 

E B C 
1 2 3 

TEST CONDITIONS 

le= 50 mA, VcE = 1.0 V 

le= 500 mA, VcE = 1.0 V 

le= 500 mA, IB = 50 mA 

le= 500 mA, IB = 50 mA 

VEB = 4.0 V, le= 0 

VcB=100V,IE=0 

VcB=40V,IE=0 

VcB = 40 V, IE= 0, TA= 75°C 

le= 1.0 mA, VEB = 0 

IE= 1.0 mA, le= 0 

le= 50 mA, IB = 0 

le= 500 mA, VcE = 5.0 V, f = 20 MHz 

le= 0, VEB = 0.5 V 

IE=O,VcB=10V 

'Planar is a patented Farichild process. 

l. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 25°C/W (derating factor of 

40 mW/°C); junction to ambient thermal resistance of 219° C/W (derating factor of 4.56 mW/ 0 C). 
4. These ratings refer to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: pulse length= 300 µs; duty cycle= 1 %. 
6. For product family characteristic curves, refer to Section 5 - PWR1. 
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BC520 • BC521 
NPN LOW LEVEL LOW NOISE AMPLIFIERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Po ... 625 mW (MIN) @TA= 25°C 

• SILICON NITRIDE PASSIVATED FOR IMPROVED STABILITY 

• VcEO ... 45 V (BC5211, 60 V (MINI (BC520) 

• hFE ... 600-1400@ 10 mA (BC521) 

ABSOLUTE MAXIMUM RATINGS (Note 11 

Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 

Lead Temperature ( 10 seconds I 

Maximum Power Dissiaption (Notes 2 & 31 

Total Dissipation at 25" C Case Temperature 
at 25° C Ambient Temperature 

at 70" C Ambient Temperature 

Maximum Voltages and Current 

VcBO Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 4) 

VEBO Emitter to Base Voltage 

I c Collector Current 

BC520 
60 v 
60 v 

8.0 v 
50 mA 

ELECTRICAL CHARACTERISTICS (25"C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 
BC520 BC521 

MIN. TYP. MAX. MIN. TYP. 

hFE DC Current Gain 100 200 350 735 

120 250 400 840 

135 290 500 960 

150 310 700 600 950 

NF Noise Figure 2.5 6.0 3.5 

1.5 1.5 

4.0 2.5 

1.5 3.0 1.5 

2.5 4.0 

1.0 3.0 1.0 

'cBo Collector Cutoff Current 2.0 

50 

IEBO Emitter Cutoff Current 1.0 

BVcEo Collector to Emitter Breakdown 60 45 

Voltage 

BVcBo Collector to Base Breakdown Voltage 60 45 

BVEBO Emitter to Base Breakdown Voltage 8.0 8.0 

Additional Electrical Characteristics on following page. 

NOTES: 

See T092-1 Package Outline 

-55° C to +150° C 
15o"c 
260°C 

MAX. 

1400 

6.0 

4.0 

8.0 

3.0 

3.0 

2.0 

50 

1.0 

1.0W 
0.625 w 
0.400 w 

EBC 
1 2 3 

BC521 

45 v 
45 v 
8.0 v 

50 mA 

UNITS TEST CONDITIONS 

le= 10 µA. VcE = 5.0 v 
le= 100 µA, VcE = 5.0 v 
le= 1.0 mA, VcE = 5.0 V 

le= 10 mA, (Note 5) VcE = 5.0 V 

dB le= 100 µA, VcE = 5.0 V, t = 1.0 kHz, 

Rs= 1.0 kn., BW = 400 Hz 

dB le= 100 µA, VcE = 5.0 V, t = 1.0 kHz, 

Rs= 10 kn., BW = 400 Hz 

dB le= 100 µA, VcE = 5.0 V, t = 1.0 kHz, 

Rs= 100 kn, BW = 400 Hz 

dB le= 10µA, VcE = 5.0 V, t = 1.0 kHz, 

Rs= 10 kn, BW = 400 Hz 

dB le= 100 µA, VcE = 5.0 V, t = 1.0 kHz, 

Rs= 1.0 kn., BW = 10 Hz 

dB le= 10 µA, VcE = 5.0 V, 

Rs= 10 kn, BW = 15.7 kHz 

nA IE=0,VcB=45V 

nA IE= 0, VcB = 30 v 
nA IE= 0, VcB = 45 V, TA= 65°C 

nA IE =O, VcB = 30 V, TA =65°C 

nA le= 0, VEB = 5.0 V 

v lc=5.0mA,IB=o 

v le= 10 µA, IE= 0 

v lc=O,IE=10µA 

'Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 125°C/W (derating factor of 

8.0 mW/°C); junction to ambient thermal resistance of 200°C/W (derating factor of 5.0 mW/°C). 
4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length= 300 µs; duty cycle= 1%. 
6. For product family characteristic curves, refer to Section 5-SSB. 
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BC520 • BC521 
ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) (Cont'd.) 

SYMBOL CHARACTERISTIC 
BC520 BC521 

UNITS TEST CONDITIONS 
MIN. TYP. MAX. MIN. TYP. MAX. 

VcE(sat) Collector to Emitter Saturation 0.2 0.2 v le= 10 mA, Is= 0.5 mA 

Voltage (Note 5) 

VBE(ON) Base to Emitter "On" Voltage 0.5 0.7 0.5 0.7 v le= 1.0 mA, VcE = 5.0 v 
hte High Frequency Current Gain 1.0 1.0 1 .5 le= 10 mA, VcE = 5.0 V, f = 100 MHz 

Ccb Collector to Base Capacitance 2.5 3.0 pF Vcs=10V,IE=0 

Ceb Emitter to Base Capacitance 6.0 6.0 pF VEB = 0.5 V, le= 0 

hfe Small Signal Current Gain 150 1000 600 2000 le= 10 mA, VcE = 5.0 v. f = 1.0 kHz 

hie Input Resistance 8.5 28 kn lc=1.0mA,VcE=10V,f=1.0kHz 

hoe Output Conductance 24 74 µmho le= 1.0 mA, VcE = 10 V, f = 1.0 kHz 

hre Voltage Feedback Ratio 7.0 23 x10-4 le= 1.0 mA, VcE = 1oV,f=1.0 kHz 

SYMBOL CHARACTERISTIC 
BC520 BC520B BC520C 

TEST CONDITIONS 
MIN. MAX. MIN. MAX. MIN. MAX. 

hFE DC Current Gain 180 800 180 460 380 800 le= 2.0 mA, VcE = 5.0 V 

SYMBOL CHARACTERISTIC 
BC521 BC521 C BC521D 

TEST CONDITIONS 
MIN. MAX. MIN. MAX. MIN. MAX. 

hFE DC Current Gain 380 1550 380 800 750 1550 le= 2.0 mA, VcE = 5.0 V 
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BC522 
NPN LOW LEVEL LOW NOISE AMPLIFIER 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 

• Po ... 625 mW @ TA = 25° c 

• SILICON NITRIDE PASSIVATED FOR IMPROVED STABILITY 

• VcEO ... 20 V (MINI 
• hFE ... 400 - 2200@ 2.0 mA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature ( 10 secondsl 

Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25° C Case Temperature 

at 25°C Ambient Temperature 
at 70°C Ambient Temperature 

Maximum Voltages and Current 
VcBO Collector to Base Voltage 
V CEO Collector to Emitter Voltage (Note 41 
VE BO Emitter to Base Voltage 
le Collector Current 

ELECTRICAL CHARACTERISTICS (25"C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. 

hFE DC Current Gain 150 

350 1580 

400 2200 

NF Narrow Band Noise Figure 1.5 3.0 

NF Wide Band Noise Figure 1.0 3.0 

icBo Collector Cutoff Current 10 

50 

IEBO Emitter Cutoff Current 10 

10 

BVcEO Collector to Emitter Breakdown Voltage 20 

VcE(satl Collector Saturation Voltage (Note 5) 0.2 

VBE(ONI Base to Emitter "On" Voltage 0.5 0.75 

hfe High Frequency Gain 1.0 

Ccb Collector to Base Capacitance 4.0 

BC522C BC522D 

See T092·1 Package Outline 

-55°C to +150°C 
150°C 
260°C 

UNITS 

dB 

dB 

nA 

nA 

nA 

µA 

v 
v 
v 

pF 

BC522E 

1.0 w 
0.625 w 
0.400 w 

20 v 
20 v 

6.0 v 
50 mA 

EBC 
1 2 3 

TEST CONDITIONS 

lc=10µA,VcE=5.0V 

le= 100 µA, VcE = 5.0 v 
le= 2.0 mA, VcE = 5.0 V 

le= 10 µA, VcE = 5.0 V, Rs= 10 krl, 

BW = 400 Hz, f = 1.0 kHz 

le= 10 µA, VcE = 5.0 V, Rs= 10 krl, 

BW = 15.7 kHz, f = 10 Hz to 10 kHz 

IE= 0, VcB = 20 v 
IE= 0, VcB = 20 V, TA= 65°C 

le= 0, VEB = 5.0 V 

lc=O,VEB=6.0V 

lc=5.0mA,IB=O 

lc=10mA,ls=0.5mA 

le= 1.0 mA, VcE = 5.0 V 

le= 10 mA, VcE = 5.0 V, f = 100 MHz 

VcB = 5.0 V, IE= 0 

SYMBOL CHARACTERISTIC 
MIN. MAX. MIN. MAX. MIN. MAX. 

TEST CONDITIONS 

hFE DC Current Gain 400 800 750 1550 1200 2200 le= 2.0 mA, VcE = 5.0 V 

*Planar is a patented Fairchild process. 

NOTES: 
1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 125°C/W (derating factor of 

8.0 mW/°C); junction to ambient thermal resistance of 200°C/W (derating factor of 5.0 mW/°C). 
4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length = 300 µs; duty cycle= 1 %. 
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BC523 
NPN LOW LEVEL LOW NOISE AMPLIFIER 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 

• Po ... 625 mW@TA = 25°C 

• SILICON NITRIDE PASSIVATED FOR IMPROVED STABILITY 

• VcEO ... 45 v (MIN) 

• hFE ... 100 (MIN)@ 10 µA 

... 150·170@ 10 mA 

• VEBO ... 12 v (MIN) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 

Operating Junction Temperature 
Lead Temperature 110 seconds) 

Maximum Power Dissipation (Notes 2 & 3) 

Total Dissipation at 25°C Case Temperature 
at 25°C Ambient Temperature 

Maximum Voltages and Current 

Vcso Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 4) 

VEBO Emitter to Base Voltage 
le Collector Current !Continuous) 

-55° C to +1 50° C 
150°C 

260°C 

1.0 w 
0.625 w 

45 v 
45 v 
12 v 

50 mA 

See T092·1 Package Outline 

EBC 
1 2 3 

ELECTRICAL CHARACTERISTICS l25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. UNITS TEST CONDITIONS 

hFE DC Current Gain 100 le= 10 µA, VcE = 5.0 v 
120 le= 100 µA, VcE = 5.0 v 
135 le= 1.0 mA, VcE = 5.0 V 

hfe DC Current Gain (Note 5) 150 700 le= 10 mA, VcE = 5.0 V 

180 800 le= 2.0 mA, VcE = 5.0 V 

icso Collector Cutoff Current 2.0 nA IE= 0, Vcs = 45 v 
50 nA I E = 0, V CB = 45 V, TA = 65° C 

IEBO Emitter Cutoff Current 1.0 nA le= 0, VEB = 5.0 V 

10 µA ic = o, vEs = 12 v 
VcEO Collector to Emitter Breakdown Voltage 45 v lc=5.0mA,1 8 =o 

Vcso Collector to Base Breakdown Voltage 45 v lc=10µA,IE=0 

VcElsat) Collector Saturation Voltage !Note 5) 0.2 v le= 10 mA, Is= 0.5 mA 

VsE(ON) Base to Emitter Voltage 0.5 0.7 v le= 1 .0 mA, VcE = 5.0 V 

hfe High Frequency Gain 1 .0 le= 10 mA, VcE = 5.0 V, f = 100 MHz 

Ccb Collector to Base Capacitance 4.0 pF Vcs=5.0V,IE=O 

Ceb Emitter to Base Capacitance 6.0 pF VEs = 0.5 V, le= 0 

hfe Small Signal Current Gain 100 le= 10 mA, VcE = 5.0 V, f = 1.0 kHz 

SYMBOL CHARACTERISTIC 
BC523B BC523C 

TEST CONDITIONS 
MIN. MAX. MIN. MAX. 

hFE DC Current Gain 180 400 380 800 le= 2.0 mA, VcE = 5.0 V 

•Planar is a patented Fairchild process. 

NOTES: 
1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 150° and junction to case thermal resistance of 125°C/W (derating factor of 

8.0 mW/°C); junction to ambient thermal resistance of 200°C/W (derating factor of 5.0 mW/°C). 
4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length = 300 µs; duty cycle = 1 %. 
6. For product family characteristic curves, refer to Section 5-SSB. 
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BC526 
PNP LOW LEVEL LOW NOISE AMPLIFIERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 

• Po ... 625 mW @ TA = 25" c 

• VcEO ... -50 V (MIN) 

• hFE ... 60-800 (BC526)@ 2.0 mA 

• hte ... 350-600 (BC526C)@ 2.0 mA 

• NF ... 4.0 dB (MAX) WIDE BAND (BC526B, BC526C) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (10 seconds) 

Maximum Power Dissipation (Notes 2 & 3) 

Total Dissipation at 25° C Case Temperature 

at 25"' C Ambient Temperature 

at 70" C Ambient Temperature 

Maximum Voltages and Current 

VcBO Collector to Base Voltage 

VcEO Collector to Emitter Voltage (Note 4) 

VEBO Emitter to Base Voltage 

I c Collector Current 

-55° C to +150° C 
150°C 

260°C 

1.0W 

0.625 w 
0.400 w 

-60 v 
-50 v 
-6.0 v 

200 mA 

See T092-1 Package Outline 

EBC 
1 2 3 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. UNITS TEST CONDITIONS 

ICBO Collector Cutoff Current 15 nA V CB = -30 V. I E = 0 

IEBO Emitter Cutoff Current 15 nA VEs = -4.o v. ic = o 

hFE DC Current Gain (Note 5) 40 le= 10 µA, VcE = -5.0 v 
60 800 le= 2.0 mA. VcE = -5.0 V 

VBE (sat) Base to Emitter Saturation Voltage -1.1 v le= 100 mA. IB = 5.0 mA 

(Note 5) 

VcE(sat) Collector to Emitter Saturation Voltage -0.6 v le= 100 mA. IB = -5.0 mA 

(Note 5) 

BVcBO Collector to Base Breakdown Voltage -60 v lc=10µA,IE=O 

BVcEo Collector to Emitter Breakdown Voltage -50 v lc=2.0mA,IB=O 

BVEBO Emitter to Base Breakdown Voltage -6.0 v lc=O,IE=10µA 

Cob Output Capacitance 5.0 pF V CB = -1 0 V. IE = 0. f = 1 .0 MHz 

hfe Small Signal Current Gain 100 600 le= 2.0 mA. VcE = 5.0 v. f = 1.0 MHz 

fr Current Gain Bandwidth Product 100 MHz le= 10 mA. VcE = -5.0 V 

SYMBOL CHARACTERISTIC 
BC526A BC526B BC526C 

UNITS TEST CONDITIONS 
MIN. MAX. MIN. MAX. MIN. MAX. 

hfe Small Signal Current Gain 100 300 200 400 350 600 le= 2.0 mA. VcE = -5.0 V. 

f = 1 .0 kHz 

NF Noise Figure 10 4.0 4.0 dB VcE = -5.0 v. le= 200 µA 

Rs= 2.0 kn. BW = 15.7 kHz 

4.0 4.0 dB VcE = -5.0 v. le= 200 µA, 

RG = 2.0 kn. f = 1.0 kHz 

*Planar is a patented Fairchild process. 

NOTES: 
1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted ~n applications involving pulsed or low duty cycle o~erations. 
3. These ratings give a maximum junction temperature of 150 C and junction to case thermal resistance of 125 C/W (derating factor of 

8.0 mW/°C); junction to ambient thermal resistance of 200°C/W (derating factor of 5.0 mW!°C). 
4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length= 300 µs; duty cycle= 1%. 
6. For product family characteristic curves, refer to Section 5-SS33. 
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BC527 • BC528 • BC537 • BC538 
PNP-NPN SMALL SIGNAL COMPLEMENTARY GENERAL PURPOSE AMPLIFIERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Po •.. 625 mW @ TA = 25° c 
• VcEO .•. 60 V (MIN) (BC527, BC537), 80 V (MIN) (BC528, BC538) See T092-1 Package Outline 
• hFE ... 50 (MIN) FROM 10 mA TO 500 mA, 15 (MIN)@ 1.0A, 40-400@ 100 mA 

• FOUR hFE GROUPS 
• COMPLEMENTS .•. BC527, BC528 (PNP), BC537, BC538 (NPN) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 

Operating Junction Temperature 
Lead Temperature (10 seconds) 

Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 
at 70°C Ambient Temperature 

Maximum Voltages and Current (Reverse Voltage Polarity for PNP) 

Ve Bo 
VcEO 
VEBO 
le 

Collector Base Voltage 
Collector to Emitter Voltage (Note 4) 
Emitter to Base Voltage 
Collector Current 

-55°C to +150°C 
150°C 
260°C 

1.0W 

0.625 w 
0.400 w 

BC527 BC528 
BC537 BC538 
60 v 80 v 

60 v 80 v 
6.0 v 6.0 v 
1.0 A 1.0 A 

EBC 
1 2 3 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

BC527 BC528 

SYMBOL CHARACTERISTIC BC537 BC538 UNITS 
TEST CONDITIONS 

MIN. MAX. MIN. MAX. 
(Reverse Voltage Polarity for PNP) 

le Bo Collector Cutoff Current 100 nA VcB = 40 v 

10 nA vcB = 60 v 

IEBO Emitter Cutoff Current 100 100 nA Vrn = 4.0 V 

hFE DC Current Gain (Note 5) 40 400 40 400 VcE = 1.0 V, le= 100 mA 

50 50 VcE=10V,lc=10mA 

50 50 VcE=10V,lc=150mA 

50 50 VcE = 10 V, le= 500 mA 

15 15 VcE=10V,lc=1.0A 

VBE(sat) Base to Emitter Saturation Voltage (Note 5) 1.3 1.3 v lc=150mA,IB=15mA 

VcE(sat) Collector to Emitter Saturation Voltage (Note 5) 0.7 0.7 v le = 500 mA, I B = 50 mA 

1.2 1.5 v lc=1.0A,IB=100mA 

BVcBo Collector to Base Breakdown Voltage 60 80 v le = 100 µA, IE = 0 

BVEBO Emitter to Base Breakdown Voltage 6.0 6.0 v le= 0, IE= 10 µA 

VcEO(sus) Collector to Emitter Sustaining Voltage (Note 5) 60 80 v lc=10mA,IB=o 

hfe High Frequency Current Gain 1.0 1.0 le= 50 mA, VcE = 10 V, f = 100 MHz 

Cob Output Capacitance 15 15 pF IE= 0, VcB = 10 v. f = 1.0 MHz 

SYMBOL CHARACTERISTIC MIN. MAX. TEST CONDITIONS 

hFE DC Current Gain Gain Grouping -6 40 100 le= 100 mA, VcE = 1.0 V 

-10 63 160 

-16 100 250 

-25 160 400 

•Planar is a patented Fairchild process. 

NOTES: 
1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 125°C/W (derating factor of 

8.0 mW/C); junction to ambient thermal resistance of 200°C/W (derating factor of 5.0 mW/C). 
4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length= 300 µs; duty cycle= 1%. 
6. For product family characteristic curves, refer to Section 5-SS24 for BC527/8, SS17 for BC537/8. 
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BC530 • BC531 
PNP SMALL SIGNAL HIGH VOLTAGE GENERAL PURPOSE AMPLIFIERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Po ... 625 mW @ TA = 25" c 

• VcEO ... -120 V (MIN) (BC530), 150 V (MIN) (BC531) 

• hFE ... 40-180 (BC530), 60-240 (BC531)@ 10 mA 

• COMPLEMENTS ... BC532, BC533 

ABSOLUTE MAXIMUM RATINGS (Note 11 

Maximum Temperatures 
Storage Temperature 

Operating Junction Temperature 

Maximum Power Dissipation !Notes 2 & 31 

Total Dissipation at 25" C Ambient Temperature 

at 25" C Case Temperature 

Maximum Voltages and Current 

Ve BO Collector to Base Voltage 

VcEO Collector to Emitter Voltage (Note 41 

VE BO Emitter to Base Voltage 

I c Collector Current 

BC530 

-130 v 
-120 v 
-6.0 v 

100 mA 

ELECTRICAL CHARACTERISTICS l25"C Ambient Temperature unless otherwise stated) 

SYMBOL CHARACTERISTIC 
BC530 BC531 

MIN. MAX. MIN. MAX. 

BVcEO Collector to Emitter Breakdown -120 -150 

Voltage (Note 5) 

svcso Collector to Base Breakdown -130 -160 

Voltage 

BVEBO Emitter to Base Breakdown Voltage -6.0 -6.0 

icso Collector Cutoff Current 100 

50 

100 

50 

IEBO Emitter Cutoff Current 50 50 

hFE DC Pulse Current Gain 30 50 

(Note 5) 40 180 60 240 

40 50 

VcE(satl Collector Saturation Voltage -0.20 -0.20 

!Note 5) -0.25 -0.25 

VsE(sat) Base Saturation Voltage -1.0 -1.0 

!Note 5) -1.0 -1.0 

fr Current Gain Bandwidth Product 50 50 

Cob Output Capacitance 6.0 6.0 

hfe Small Signal Current Gain 30 200 40 200 

8.0 8.0 

NOTES: 

See T092·1 Package Outline 

-55 C to 150°C 

150'C 

0.625 w 
1.0 w EB C 

1 2 3 

BC531 

-160 v 

-150 v 

-6.0 v 
100 mA 

UNITS TEST CONDITIONS 

v lc=1.0mA,lg=o 

v lc=100µA,IE=0 

v IE=10µA,lc=O 

nA VcB=-100V,IE=0 

nA V CB = -120 V, IE = 0 

µA V CB = - 1 00 V, I E = 0, TA = 100° C 

µA VcB = -120 V, IE= 0, TA= 10o"c 

nA Vrn=-3.0V,lc=O 

le= 1.0 mA, VcE = -5.0 V 

le= 10 mA, VcE = -5.0 V 

le= 50 mA, VcE = -5.0 V 

v lc=10mA,IB=1.0mA 

v le= 50 mA, lg= 5.0 mA 

v lc=10mA,lg=1.0mA 

v lc=50mA,lg=5.0mA 

MHz le= 10 mA, VcE = -10 V, f = 100 MHz 

pF Veg= -10 V, IE= 0, f = 1.0 MHz 

le= 1.0 mA, VcE = -10 V, f = 1.0 kHz 

dB le= 250 µA, VcE = -5.0 V, Rs= 1.0 kn, 

f = 10 Hz to 15.7 kHz 

*Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 125°C/W (derating factor of 

8.0 mW/"C); junction to ambient thermal resistance of 200°C/W (derating factor of 5.0 mW/°C). 
4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length~ 300 µs; duty cycle= 1 %. 
6. For product family characteristic curves, refer to Section 5-SS25. 
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BC532 • BC533 
NPN SMALL SIGNAL HIGH VOLTAGE GENERAL PURPOSE AMPLIFIERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Po ... 625 mW @ TA = 25° c 

• VcEO ... 140 V (MIN) (BC532), 160 V (MINI (BC533) 

• hFE ... 60-250 (BC532), 40-250 (BC533)@ 10 mA 

• COMPLEMENTS ... BC530, BC531 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25°C Ambient Temperature 

at 25° C Case Temperature 

Maximum Voltages and Current 

VcBO Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 4) 
VEBO Emitter to Base Voltage 
I c Collector Current 

BC532 
160 v 
140 v 
6.0 v 

100 mA 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 
BC532 BC533 

MIN. MAX. MIN. MAX. 

BVcEO Collector to Emitter Breakdown 140 160 

Voltage (Note 5) 

BVcBo Collector to Base Breakdown 160 180 

Voltage 

BVEBO Emitter to Base Breakdown 6.0 6.0 

Voltage 

lcBo Collector Cutoff Current 100 

50 

100 

50 

IEBO Emitter Cutoff Current 50 50 

hFE DC Pulse Current Gain 60 40 

(Note 5) 60 250 40 250 

20 25 

VcE(sat) Collector Saturation Voltage 0.15 0.15 

(Note 5) 0.25 0.20 

VBE(sat) Base Saturation Voltage 1.0 1.0 

(Note 5) 1.2 1.0 

Cob Output Capacitance 6.0 6.0 

Ceb Emitter to Base Capacitance 30 30 

fr Current Gain Bandwidth Product 50 50 

hfe Small Signal Current Gain 50 200 50 200 

NF Noise Figure 10 8.0 

NOTES: 

See T092-1 Package Outline 

-55°C to +150°C 
150°C 

0.625 w 
1.0 w EBC 

1 2 3 

BC533 
180 v 
160 v 
6.0 v 

100 mA 

UNITS TEST CONDITIONS 

v le= 1.0 mA, IB = o 

v le= 100 µA, IE= 0 

v ic = 10 µA, ic = o 

nA VcB = 100 V, IE= 0 

nA VcB=120V,IE=0 

µA V CB = 100 V, IE = 0, TA = 100° C 

µA VcB = 120 V, IE =O, TA= 100°C 

nA VEB=4.0V,lc=O 

le= 1 .0 mA, VcE = 5.0 V 

le= 10 mA, VcE = 5.0 V 

le= 50 mA, VcE = 5.0 V 

v le= 10 mA, IB = 1.0 mA 

v le= 50 mA, IB = 5.0 mA 

v le= 10 mA, IB = 1.0 mA 

v le= 50 mA, IB = 5.0 mA 

pF VcB = 10 V, IE= 0, f = 1.0 MHz 

pF VEB = 0.5 V, le= 0, f = 1.0 MHz 

MHz le= 10 mA, VcE = 10 V, f = 20 MHz 

le= 1.0 mA, VcE = 10 V, f = 1.0 kHz 

dB le= 250 µA, VcE = 5.0 V, Rs= 1.0 kn, 

f = 10 Hz to 15.7 kHz 

'Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 125°C/W (derating factor of 

8.0 mW/°C); junction to ambient thermal resistance of 200°C/W (derating factor of 5.0 mW/°C). 
4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length= 300 µs; duty cycle= 1%. 
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BC534 • BC535 
PNP-NPN SMALL SIGNAL GENERAL PURPOSE COMPLEMENTARY AMPLIFIERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Po .•. 625 mW @ TA = 25D c 
See T092-1 Package Outline 

• VcEO ... 80 V (MIN) 

• hFE •.. 50 (MIN) @ 10 mA and 100 mA 

• COMPLEMENTS ... BC534 (PNP), BC535 (NPN) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperatures 
Operating Junction Temperature 

Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at "25D C Case Temperature 

at 25° C Ambient Temperature 

at 70D C Ambient Temperature 

Maximum Voltages and Current (Reverse Voltage Polarity for PNP) 

Vcso Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 4) 

VEBO Emitter to Base Voltage 
le Collector Current 

-55DC to +150DC 
150DC 

1.0W 

0.625 w 
0.400 w 

80 v 
80 v 
6.0 v 

500 mA 

ELECTRICAL CHARACTERISTICS (25DC Ambient Temperature unless state otherwise) Reverse voltage polarity for PNP. 

EBC 
1 2 3 

SYMBOL CHARACTERISTIC MIN. MAX. UNITS TEST CONDITIONS 

BVCEO Collector to Emitter Breakdown Voltage 80 v 1c=1.0mA,1 8 =0 

BVEBO Emitter to Base Breakdown Voltage 6.0 v ic = 100 µA, ic = o 
BVcso Collector to Base Breakdown Voltage 80 v IC = 100 µA, IE = 0 

lcso Collector Cutoff Current 100 nA Vcs = 80 V, IE= 0 

hFE DC Current Gain (Note 5) 50 le= 10 mA, VcE = 1.0 V 

50 le= 100 mA, VcE = 1.0 V 

VcE(sat) Collector to Emitter Saturation Voltage 0.25 v le= 100 mA, Is= 10 mA 

(Note 5) 

VsE(ON) Base to Emitter 'On" Voltage (Note 5) 1.2 v le= 100 mA, VcE = 1.0 V 

fT Current Gain Bandwidth Product 50 MHz le= 100 mA, VcE = 1.0V,f=100 MHz 

•Planar is a patented Fairchild process. 

NOTES: 
1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 150DC and junction to case thermal resistance of 125DC/W (derating factor of 8.0 

mW/DC); junction to ambient thermal resistance of 200DC/W (derating factor of 5.0 mW/DC). 
4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length= 300 µs; duty cycle= 1%. 
6. For product family characteristic curves, refer to Section 5·SS24 for BC534 and SS17 for BC535. 
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BC727 • BC728 • BC737 • BC738 
PNP-NPN COMPLEMENTARY AUDIO FREQUENCY DRIVERS AND OUTPUT AMPLIFIERS 

DIFfUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Po ... 625 mW @ TA = 25° c 
• VcEO ... 40V (MIN) BC727, BC737; 25V (MINI, BC728, BC738 

See T092-1 Package Outline 

• hfE ... 63·630@ 100 mA, 63 (MIN) FROM 100 mA to 500 mA, 30 (MIN)@ 1.0 A BC728, BC738 
• FOUR hfE GROUPS 
• COMPLEMENTS ... BC727, BC728 (PNP); BC737, BC738 (NPN) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature ( 10 seconds) 

Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 
at 70°C Ambient Temperature 

Maximum Voltages and Current 
Vcso Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 4) 
VEBO Emitter to Base Voltage 
le Collector Current 

BC727, BC737 
50 v 
40 v 
5.0 v 
1.0 A 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 
BC727, BC737 BC728, BC738 

MIN. MAX. MIN. MAX. 

hFE DC Current Gain (Note 5) 63 630 63 630 

63 63 

15 30 

VsE (sat) Base to Emitter Saturation 1.2 1.2 
Voltage (Note 5) 1 .3 1.3 

VcE(sat) Collector to Emitter Saturation 0.7 0.7 
Voltage (Note 5) 

BVcso Collector to Base Breakdown 50 30 
Voltage 

VcEO(sus) Collector to Emitter Sustaining 40 25 
Voltage (Note 5) 

hfe High Frequency Current Gain 2.0 2.0 

Cob Output Capacitance 20 20 

lcso Collector Cutoff Current 100 

10 

IEBO Emitter Cutoff Current 100 100 

100 100 

SYMBOL CHARACTERISTIC MIN. 

hf E DC Current Gain Gain Grouping -10 63 

-16 100 

-25 160 

-40 250 

NOTES: 

-55°C to +150°C 
150°C 
260°C 

1.0 w 
0.625 w 
0.400 w 

BC728, BC738 
30 v 
25 v 
5.0 v 
1.0 A 

EBC 
1 2 3 

UNITS 
TEST CONDITIONS 

Reverse Voltage Polarity for PNP 

V CE = 1 .0 V, IC = 100 mA 

VcE = 1.0 V, le= 500 mA 

VcE = 1.0 V, le= 1.0A 

v le= 500 mA, 18 = 50 mA 

v lc=1.0A,ls=100mA 

v le= 500 mA, 18 = 50 mA 

v le= 100µA, IE= 0 

v lc=10mA,1 8 =o 

le= 50 mA, VcE = 10 V, f = 20 MHz 

pF IE= 0, Vcs = 10 V, f = 1.0 MHz 

nA Vcs=40V 

nA vc8 = 25 v 

nA VEB = 4.0 V 

µA VEB = 5.0 V 

MAX. 
TEST CONDITIONS 

Reverse Voltage Polarity for PNP 

160 VcE = 1.0 V, le= 100 mA 

250 V CE = 1 .0 V, I c = 100 mA 

400 VcE = 1.0 V, le= 100 mA 

630 VcE = 1.0 V, le= 100 mA 

*Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 125°C/W (derating factor of 8.0 mW/°C); 

junction to ambient thermal resistance of 200°C/W (derating factor of 5.0 mW/°C). 
4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length = 300 µs; duty cycle= 1 %. 
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80115 
NPN HIGH VOLTAGE GENERAL PURPOSE AMPLIFIER 

DIFFUSED SILICON PLANAR* TRANSISTOR 

• VcEO ... 180 V (MIN) 
• hFE ... 22 (MIN)@ 50 mA 
• rb'Cc ... 100 ps (MAX) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 50°C Ambient Temperature 

(Mounted on a 1.5 mm Al blackened heat sink of at least 30 cm') 
at 25"C Ambient Temperature 

Maximum Voltages and Currents 
Vceo Collector to Base Voltage 
VcEO Collector to Emitter Voltage 
VcER Collector to Emitter Voltage 
VEBO Emitter to Base Voltage 
le Collector Current 
lcM Collector Current (Peak) 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. 

IEBO Emitter Cutoff Current 100 

V9E(ON) Base to Emitter "On" Voltage (Note 4) 1.0 

VcE(satl Collector Saturation Voltage (Note 4) 9.0 

hFE DC Current Gain (Note 4) 22 

rb'Cc Feedback Time Constant 100 

NOTES: 

See T05-1 Package Outline 

-55°C to +200°C 
200°c 

6.0W 

0.875 w 

245 v 
180 v 
245 v 
5.0 v 

150mA 
200mA 

E B C 
1 2 3 

UNITS TEST CONDITIONS 

µA le= 0, VEB = 5.0 V 

v le= 50 mA, VcE = 100 V 

v le= 100 mA, 18 = 10 mA 

le= 50 mA, VcE = 100 V 

ps IE= 10 mA, Vee= 10 V, f= 10 MHz 

"'Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 25°C/W (derating factor of 

40 mW/°C); junction to ambient thermal resistance of 200°C/W (derating factor of 5.0 mW/°C). 
4. Pulse conditions: length= 300 µs; duty cycle <2%. 
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BD220•BD221•BD222 
36 WATT NPN SILICON POWER 

MOLDED SILICON DIFFUSED 81-MESAR ™ TRANSISTORS 

• Po ... 36W (MINI 
• lc •.• 4.0 A (MAXI 
• COMPLEMENTS .•. 80223, 80224, 80225 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature ( 10 seconds) 

Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation 
Linear Derating Factor 

Maximum Voltages and Currents 
Vceo Collector to Base Voltage 
VEBO Emitter to Base Voltage 
VcEV Collector to Emitter Voltage (VEB = 1.5 V) 
VcER Collector to Emitter Voltage (RBE = 100 n) 
VcEo Collector to Emitter Voltage 
le Collector Current (Continuous) 
I B Base Current (Continuous) 

80220 
80V 
7.0 v 
80V 
75 v 
70 v 

4.0A 
2.0A 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

-65°C to +150°C 
150°C 
235°C 

80221 
60V 
5.0V 
60V 
50V 
40V 
4.0A 
2.0A 

36W 
288 mW/°C 

80222 
80V 
5.0V 
80V 
70V 
60V 
4.0A 
2.0A 

See T0220-00 Package Outline 

EB C 
1 2 3 

SYMBOL CHARACTERISTIC BD220 BD221 BD222 UNITS TEST CONDITIONS 
MIN. MAX. MIN. MAX. MIN. MAX. 

ICEV Collector Cutoff Current 0.5 0.5 mA V CE = 65 V, VE B = 1 .5 V 

2.0 mA V CE = 35 V, VE B = 1 .5 V 

10 10 mA VcE = 80 V, VsE = 1.5 v 
10 mA VcE = 60 V, VsE = 1.5 v 

3.0 3.0 mA VcE = 65 V, VEB = 1.5 V, 

Tc= 150°C 

5.0 mA VcE = 35 V, VEB = 1.5 V, 

Tc= 150°C 

lcER Collector Cutoff Current 0.5 0.5 mA VcE = 50 V, RsE = 100 n 

10 mA VcE =75V, RsE = 100.n 

10 mA V CE = 50 V, R BE = 100 n 

10 mA VcE=70V,RsE=100n 

2.0 2.0 mA VcE = 50 V, RsE = 100 n 

Tc= 150°C 

IEBO Emitter Cutoff Current 1.0 mA VEB = 7.0V, le= 0 

1.0 1.0 mA VEB = 5.0 V, le= 0 

hFE DC Pulse Current Gain 30 120 le= 0.5 A, VcE = 4.0 v 
(Note 4) 

30 120 le= 1.0 A, VcE = 4.0 v 
20 80 le= 1.5 A, VcE = 4.0 v 

VcEO(sus) Collector to Emitter Sustaining 70 40 60 v le= 100 mA, I B = 0 
Voltage (Note 4) 

VBE(ON) Base to Emitter "On" Voltage 1.1 v le= 0.5 A, VcE = 4.0 v 
(Note 4) 1.3 v le= 1.0 A, VcE = 4.0 v 

1.5 v le= 1.5 A, VcE = 4.0 v 
VcE(sat) Collector Saturation Voltage 1.0 v le= 0.5 A, 18 = 50 mA 

(Note 4) 1.0 v le= 1.0A, Is= 100mA 

1.0 v le= 1.5 A, 18 = 150 mA 

Additional Electrical Characteristics on following page. 

NOTES: 
1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 3.47°C/W (derating factor of 

288 mW/°C). 
4. Pulse conditions: length = 300 µs; duty cycle= 2%. 
5. For product family characteristic curves, refer to Section 5 - PWR5. 
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80220•80221•80222 
ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) (Cont'd) 

SYMBOL CHARACTERISTIC BD220 BD221 BD222 UNITS TEST CONDITIONS 
MIN. MAX. MIN. MAX. MIN. MAX. 

fT Current Gain Bandwidth Product 0.8 0.8 0.8 MHz VcE = 4.0 V, le= 0.2 A, f = 100 kHz 

ton Saturated Turn On Time 5.0 µs le= 0.5 A, IB1 = 50 mA, Vee= 30 v 
5.0 µs le= 1.oA, 1B1=100mA, 

Vcc=30V 

5.0 µs le= 1.5 A, IB1=150 mA, 

Vee= 30 v 
to ff Saturated Turn Off Time 15 µs le= 0.5 A, IB1 = IB2 = 50 mA, 

Vee= 30 v 
15 µs le= 1.0 A, IB1=IB2=100 mA, 

Vee= 30 v 
15 µs le= 1.5 A, IB1 = IB2 = 150 mA, 

Vee= 30 v 

I 
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80223 . 80224 . 80225 
36 WAIT PNP SILICON POWER 

MOLDED SILICON DIFFUSED Bl-MESAR™ TRANSISTORS 

• Po - .. 36 W (MIN) 
• le .. - 4.0 A (MAX) 
• COMPLEMENTS ... 80220, 80221, 80222 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature ( 10 seconds) 

Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation 
Linear Derating Factor 

Maximum Voltages and Currents 

Vcso 
VEBO 
VcEV 
VcER 
VcEO 
le 
19 

Collector to Base Voltage 
Emitter to Base Voltage 
Collector to Emitter Voltage (VEB = 1.5 V) 
Collector to Emitter Voltage (RsE = 100 .11) 
Collector to Emitter Voltage 
Collector Current (Continuous) 

Base Current (Continuous) 

80223 
-80V 
-7.0 v 
-80 v 
-75 v 
-70 v 
4.0A 
2.0 A 

-65°C to +150°C 
150°C 
235°C 

80224 
-60V 
-5.0 v 
-60 v 
-50 v 
-40V 
4.0 A 
2.0A 

36W 
288 mW/°C 

80225 
-80 v 
-5.0 v 
-80 v 
-70 v 
-60 v 
4.0A 
2.0 A 

See T0220-00 Package Outline 

BCE 
1 2 3 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC BD223 BD224 80225 
UNITS TEST CONDITIONS MIN. MAX. MIN. MAX. MIN. MAX. 

ICEV Collector Cutoff Current 0.5 0.5 mA VcE =-65 V, VEB =-1.5 V 

2.0 mA VcE=-35V,VEs=-1.5V 

10 10 mA VcE = -80 V. VsE = -1.5 v 
10 mA VcE = -60 V, VsE = -1.5 v 

3.0 3.0 mA VcE = -65 V, VEB = -1.5 V, 

Tc= 150°C 

5.0 mA VcE = -35 V, VEs = -1.5 V, 

Tc= 150°C 

ICER Collector Cutoff Current 0.5 0.5 mA VcE = -50 V, RsE = 100 n 
10 mA VcE = -75 V, RsE = 100 n 

10 mA VcE = -50 V, RsE = 100 H 

10 mA VcE = -70 V, RsE = 100 n 
2.0 2.0 mA VcE = -50 V, RsE = 100 n 

TA= 150°C 

IEBO Emitter Cutoff Current 1.0 mA VEB = -7.0 V, IC= 0 

1.0 1.0 mA VEB =-5.0 V. le= 0 

hFE DC Pulse Current Gain (Note 4) 30 120 le= 0.5 A, VcE = -4.0 v 
30 120 le= 1.0 A, VcE = -4.0 v 

20 80 le = 1.5 A, VcE = -4.0 v 
VcEO(sus) Collector to Emitter Sustaining -70 -40 -60 v le= 100 mA, 18 = o 

Voltage (Note 4) 

V9E(ON) Base to Emitter "On" Voltage -1.1 v le= 0.5 A, VcE = -4.0 v 
(Note 4) 

-1.3 v le= 1.0 A, VcE = -4.0 v 
1.5 v le= 1.5A, VcE =-4.0 v 

VcE (sat) Collector Saturation Voltage -1.0 v le= 0.5 A, 19 = 50 mA 
(Note 4) 

-1.0 v lc=1.0A,1 8 =1oomA 

-1.0 v le= 1.5A,1 8 = 150mA 

Additional Electrical Characteristics on following page. 

NOTES: 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 3.47°C/W (derating factor 

of 288 mW/ °C). 
4. Pulse conditions: length = 300 µs; duty cycle = 2%. 
5. For product family characteristic curves, refer to Section 5 - PWR14. 
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80223 . 80224 . 80225 
ELECTRICAL CHARACTERISTICS (25"C Ambient Temperature unless otherwise noted) (Cont'd) 

SYMBOL CHARACTERISTIC 80223 80224 80225 
UNITS TEST CONDITIONS MIN. MAX. MIN. MAX. MIN. MAX. 

fT Current Gain Bandwidth Product 0.8 0.8 0.8 MHz VcE = -4.0 V, le= 0.2 A, f = 100 kHz 

1on Saturated Turn On Time 5.0 µs le= 0.5 A, ls 1 = 50 mA, 

Vcc=-3ov 

5.0 µs le= 1.0 A, ls 1 =100 mA, 

vcc=-3ov 

5.0 µs le= 1.5 A, ls 1 =150 mA, 

Vee= -30 v 

ta ff Saturated Turn Off Time 15 µs le= 0.5 A, ls1 = lg2 = 50 mA, 

Vee= -30 v 

15 µs le= 1.0 A, lg1 = lg2 = 100 mA, 

Vee= -30 v 

15 µs le= 1.5 A, lg 1 = lg2 = 150 mA, 

Vee= -30 v 

I 
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BF167 • SE5040 
NPN RF-AGC AMPLIFIER 

DIFFUSED SILICON PLANAR* TRANSISTOR 

• PG ... 24 dB (MIN)@ 36 MHz 
• NF ... 3.0 dB (TVP) @ 36 MHz 
• Forward AGC Capability Guaranteed@ --50 dB 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (10 seconds) 

Maximum Power Dissipation (Notes 2 & 3) 

Total Dissipation at 25°C Ambient Temperature 
at 45° C Ambient Temperature 
at 25°C Case Temperature 

Maximum Voltages and Current 
Vcso Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 4) 
VEBO Emitter to Base Voltage 
le Collector Current 

BF167 

150 mW 
130 mW 

40 v 
30 v 
4.0V 
25mA 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC SE5040 BF167 
MIN. TYP. MAX. MIN. TYP. MAX. 

hf E DC Current Gain (Note 5) 35 

20 80 220 30 60 

20 

VsE(ON) Base to Emitter "On" Voltage 0.70 

VcE(sat) Collector Saturation Voltage 2.0 0.7 0~95 
(Note 5) 

ICES Collector Reverse Current 50 

5.0 

BVcso Collector to Base Breakdown 40 
Voltage 30 

BVcEs Collector to Emitter Breakdown 40 
Voltage 

BVEBO Emitter to Base Breakdown 4.0 
Voltage 3.0 

hte High Frequency Current Gain 3.0 5.0 6.0 

Cre Feedback Capacitance 0.14 

NF Narrow Band Noise Figure 3.0 

PG Power Gain 24 31 

(see test circuit no. 422) 27 29 

VcEO(sus) Collector to Emitter Sustaining 30 
Voltage (Notes 4 & 5) 30 

VAGC AGC Voltage for 30 dB Gain 4.3 5.0 6.2 
Reduction (see test circuit 
no. 422) 

Additional Electrical Characteristics on following page. 

NOTES: 

See T018-3 Package Outline 

-55°C to +175°C 
175°C 
260°C 

UNITS 

v 
v 

nA 

µA 

v 
v 
v 

v 
v 

pf 

dB 

dB 

dB 

v 
v 
v 

SE5040 

175mW 
c 
A 
s 

260mW 
BECE 
1234 

30V 
30V 
3.0V 

25mA 

CONDITIONS 

lc=1.0mA,VcE=10V 

le= 4.0 mA, VcE = 10 V 

le= 10 mA, VcE = 10 V 

le= 4.0 mA, VcE = 10 V 

le= 10 mA, Is= 5.0 mA 

VcE=10V,VEB=O 

VcE = 10 V, VEB = 0, TA= 100°C 

le= 10 µA, IE= 0 

le= 100µA, IE= 0 

le= 10 µA, VEB = 0 

IE= 10 µA, le= 0 

IE= 100µA, le= 0 

le= 4.0 mA, VcE = 10 V, f= 100MHz 

le= 1.0 mA, VcE = 10 V, f= 1.0MHz 

le= 4.0 mA, VcE = 10 V, f= 36MHz, 

Rs= 100.11 

IE= 4.0 mA, VEE= -25 V, 

f=36MHz 

Vss = 2.0 V, f = 45 MHz, Vee= 12V 

le= 5.0 mA, Is= 0 

le= 1.0mA,1 8 =0 

Vee= 12 V, f = 45 MHz 

"Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulte~ on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 175 C, junction to ambient thermal resistance of 1000°C/W (derating factor of 1.0 

mW/ °C) for BF167. For SE5040, junction to case thermal resistance of 583°C/W (derating factor of 1.73 mW/ °C); junction to ambient 
thermal resistance of 850° C/W (derating factor of 1.17 mW/ ° Cl. 

4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length = 300 µs; duty cycle = 1 %. 
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BF167 • SE5040 
ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) (Cont'd) 

SYMBOL CHARACTERISTIC SE5040 BF167 UNITS TEST CONDITIONS MIN. TYP. MAX. MIN. TYP. MAX. 

IAGC Collector Current for 30 dB Gain 8.5 mA Vee= 12 V, f = 45 MHz 
Reduction (see test circuit 
no. 422) 

VAGC AGC Voltage for 50 dB 7.50 9.0 v Vee= 12V,f=45MHz 
Gain Reduction 
(see test circuit no. 422) 

NF Noise Figure 2.7 5.0 dB Vas= 2.0 V, f = 45 MHz.Vee= 12V 
(see test circuit no. 422) 

Ccb Collector Base Capacitance 0.14 0.22 0.14 pf Vea= 10 V, IE= 0, f = 1.0 MHz 

lcso Collector Cutoff Current 50 nA IE= 0, Vea= 20 v 
Riep Input Resistance, Common 300 300 n le= 4.0 mA, VcE = 10 V, 

Emitter 
f = 45 MHz 

Ciep Input Capacitance, Common 22 22 pf le= 4.0 mA, VcE = 10 V, 
Emitter 

f = 45 MHz 

Roep Output Resistance, 45 45 kn le= 4.0 mA, VcE = 10 V, 
Common Emitter 

f = 45 MHz 

Coep Output Capacitance, 1.3 1.3 pf le= 4.0 mA, VcE = 10 V, 
Common Emitter 

f = 45 MHz 

I 
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BF222 
NPN RF-AGC AMPLIFIER 

DIFFUSED SILICON PLANAR* TRANSISTOR 

• PG ... 20 dB (TYPI@ 100 MHz 
See T018-3 Package Outline 

• NF .•• 2.0 dB (MAXI@ 100 MHz 

• FORWARD AGC CAPABILITY 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 

-55°C to +175°C 
175°C 

Maximum Power Dissipation (Note 2) 
Total Dissipation at 25° C Case Temperature 

Maximum Voltages 

at 25°C Ambient Temperature 
at 45°C Ambient Temperature 

VcBO Collector to Base Voltage 
VcEO Collector to Emitter Voltage 
VEBO Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. 

NF Noise Figure 2.0 

PG Power Gain 20 

VAGC AGC Voltage for 30 dB Gain Reduction 6.0 

Cre Reverse Transfer Capacity, 0.37 

Common Emitter 

hfE DC Pulse Current Gain (Note 4) 20 60 

icBo Collector Cutoff Current 1.0 

VcEO(sus) Collector to Emitter Sustaining 50 

Voltage (Notes 3 & 4) 

BVcBo Collector to Base Breakdown Voltage 50 

BVEBO Emitter to Base Breakdown Voltage 5.0 

VBE(ON) Base to Emitter "On" Voltage 0.74 

hfe High Frequency Current Gain 4.0 

NOTES: 

UNITS 

dB 

dB 

v 
pf 

nA 

v 

v 
v 
v 

0.260 w 
0.175W 
0.152W 

50 v 
50 v 

5.0 v 

E 
& 

EBCB 
1234 

TEST CONDITIONS 

le= 4.0 mA, VcE = 5.0 V, f = 100 MHz, 

Rs= 150 n 
le= 4.0 mA, VcE = 5.0 v. f = 100 MHz 

f = 100 MHz 

le= 2.0 mA, VcE = 7.0 v. f = 1.0 MHz 

(Emitter and Can Guarded) 

le= 2.0 mA, VcE = 7.0 V 

IE= o. VcB = 10 v 
le= 5.0 mA, I B = 0 

le= 50 µA, IE= 0 

le= 0, IE = 50 µA 

le= 2.0 mA, VcE = 7.0 V 

le= 2.0 mA, VcE = 7.0 V, f = 100 MHz 

•Planar is a patented Fairchild process 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These ratings give a maximum junction temperature of 175°C and junction to case thermal resistance of 583°C/W (derating factor of 

1.73 mW/°C); junction to ambient thermal resistance of 850°C/W (derating factor of 1.17 mW/°C). 
3. Rating refers to a high current point where collector to emitter voltage is lowest. 
4. Pulse conditions: length= 300 µs; duty cycle= 1%. 
5. For product family characteristic curves, refer to Section 5 - SS3. 
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BF257 • BF258 • BF259 
NPN SMALL SIGNAL HIGH VOLTAGE VIDEO DRIVERS 

SILICON PLANAR* EPITAXIAL TRANSISTORS 

• VcEO ... 300 v (MIN) (BF259) 

• hFE ... 25 (MIN) @ 30 mA 

• tr ... 75 MHz ITYP) 

• Ccb ... 2.5 pF (TYP) (BF259) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature -65° C to +175° C 
Operating Junction Temperature 

Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25° C Case Temperature 

at 25° C Ambient Temperature 

Maximum Voltages and Current 

VcBO Collector to Base Voltage 
VcER Collector to Emitter Voltage 

Vceo 

Ve Bo 
le 

(RBE = 1.0 k!1l 
Collector to Emitter Voltage 
Emitter to Base Voltage 

Collector Current 

BF257 

160 v 
160 v 

160 v 
5.0 v 

100 mA 

BF258 
250 v 
250 v 

250 v 
5.0 v 

100 mA 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 
BF257 BF258 

MIN. TYP. MAX. MIN. TYP. MAX. MIN. 

BVcBo Collector to Base 160 250 300 

Breakdown Voltage 

BVceo Collector to Emitter 160 250 300 

Breakdown Voltage 

BVeBo Emitter to Base 5.0 5.0 5.0 

Breakdown Voltage 

icBo Collector Cutoff Current 50 

50 

VcE(sat) Collector to Emitter 1.0 1.0 

Saturation Voltage 

hFE DC Current Gain 25 25 25 

Ccb Collector to Base 3.5 3.0 

Capacitance 

IT Transition Frequency 75 75 

175°C 

7.0 w 
1.0 w 

BF259 
300 v 

300 v 

300 v 

5.0 v 
100 mA 

BF259 
UNITS 

TYP. MAX. 

v 

v 

v 

nA 

nA 

50 nA 

1.0 v 

2.5 pF 

75 MHz 

See T05-1 Package Outline 

E B C 
1 2 3 

TEST CONDITIONS 

1c=100µA,1e=o 

le= 10 mA, I B = 0 

1e=100µA,1c=o 

V CB = 1 00 V, IE = 0 

VcB = 200 v, le= o 

VcB=250V,le=o 

lc=30mA,IB=6.0mA 

Vee= 10 V, le= 30 mA 

VcB=3ov,1e=o, 

f = 1 .0 MHz 

Vce=10V,lc=15mA 

*Planar is a patented Fairchild process. 

NOTES: 
1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 25°C/W (derating factor of 

40 mW/°C); junction to ambient thermal resistance of 175°C/W (derating factor of 5.71 mW/°C). 
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BF336 • BF337 • BF338 
NPN SMALL SIGNAL HIGH VOLTAGE VIDEO DRIVERS 

DIFFUSED SILICON PLANAR* TRANSISTORS 

• VcEO ... 225 v (MIN) (BF338) 
See T05-1 Package Outline 

• fr ... 50 MHz (MIN) @ 30 mA 

• Cre ... 3.5 pF (MAX) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25°C Ambient Temperature 

at 40° C Case Temperature 

Maximum Voltages and Current 

VcBO Collector to Base Voltage 
VcER Collector to Emitter Voltage 

VcEo 
VEBO 
Jc 

IRBE <;; 1.0 k.!1) 
Collector to Emitter Voltage 
Emitter to Base Voltage 

Collector Current 

BF336 

185 v 
185 v 

180 v 
5.0 v 

100 mA 

-65° C to +200° C 
200°C 

1.0W 

3.0 w 
BF337 BF338 E B c 
250 v 300 v 1 2 3 

250 v 300 v 

200 v 225 v 
5.0 v 5.0 v 

100 mA 100 mA 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 
BF336 BF337 BF338 

UNITS TEST CONDITIONS 
MIN. MAX. MIN. MAX. MIN. MAX. 

lcER Collector Reverse Current 100 µA VcE = 150 V, RBE = 1.0 k.!1 

100 µA VcE = 200 V, RBE = 1.0 k.!1 

100 µA VcE = 250 V, RsE = 1.0 k.!1 

BVcso Collector to Base Breakdown 185 250 300 v Jc=l.OmA,IE=O 

Voltage 

BVcER Collector to Emitter Breakdown 185 250 300 v le= 1.0 mA, RBE = 1.0 k.!1, 

Voltage TA.;; 150°C 

BVcEo Collector to Emitter Breakdown 180 200 225 v lc=4.0mA,1 8 =0 

Voltage 

BVEBo Emitter to Base Breakdown 5.0 5.0 5.0 v lc·0.1 mA,lc=O 

Voltage 

VBE(ON) Base to Emitter Voltage (Note 4) 1.2 1 .2 1.2 v VcE=10V,lc=30mA 

hfE DC Current Gain (Note 4) 20 20 20 VcE = 10 V, le= 30 mA 

fT Current Gain Bandwidth 50 50 50 MHz VcE = 20 V, le= 30 mA, f = 20 MHz 

Product 

Cre Common Emitter Reverse 3.5 3.5 3.5 pF VcE = 20 V, le= 10 mA, 

Transfer Capacitance f = 500 kHz 

rb'Cc Collector to Base Time 100 100 100 PS Vee= 20 V, IE= 30 mA, 

Constant f=lOMHz 

*Planar is a patented Fairchild process. 

NOTES: 
1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 20°C/W (derating factor of 

50 mW/°C); junction to ambient thermal resistance of 175°C/W (derating factor of 5.71 mW/°C). 
4. Pulse conditions: length= 300 µs; duty cycle <2%. 
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BFX34 
NPN HIGH CURRENT GENERAL PURPOSE POWER 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 

• VcEO ... 60 V (MIN) 

• hFE ... 40-150@ le= 2.0 A 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Maximum Power Dissipation (Notes 2 & 3) 

Total Dissipation at 25°C Case Temperature 

at 25" C Ambient Temperature 

Maximum Voltages 

Vcso Collector to Base Voltage 

VcEO Collector to Emitter Voltage (Note 4) 

VEBO Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. 

hFE DC Pulse Current Gain 100 

!Note 5) 75 

40 80 150 

VsE(sat) Base Saturation Voltage 1.3 1.6 

!Note 5) 

VcE (sat) Collector Saturation Voltage 0.4 1.0 

(Note 5) 

le Es Collector Reverse Current 0.02 10 

IEBO Emitter Cutoff Current 0.05 10 

BVcso Collector to Base Breakdown Voltage 120 

BVEBO Emitter to Base Breakdown Voltage 6.0 

VcEO(sus) Collector to Emitter Sustaining 60 

Voltage !Notes 4 & 5) 

hte High Frequency Current Gain 3.5 5.0 

Cob Output Capacitance 40 100 

CTE Emitter Transition Capacitance 300 400 

ton Turn On Time 0.25 0.6 

to ff Turn Off Time 0.6 1 .2 

NOTES: 

See T05-1 Package Outline 

-55°C to +200°C 

200°C 

UNITS 

v 

v 

µA 

µA 

v 
v 

v 

pF 

pF 

µs 

µs 

5.0 w 
0.87 w 

120 v 

60 v 
6.0 v 

E B C 
1 2 3 

TEST CONDITIONS 

le= 1.0 A, VcE = 2.0 v 
le= 1.5 A, VcE = 0.6 v 
le= 2.0 A, VcE = 2.0 v 
1c=5.ov.1 8 =0.5A 

le= 5.0 A, Is= 0.5 A 

VcE = 60 V, VsE = 0 

le= 0, VEB = 4.0 V 

le= 5.0 mA, IE= 0 

IE=1.0mA,lc=O 

le= 100 mA, 13 = 0 

le= 0.5 A, VcE = 5.0 V, f = 20 MHz 

IE=0,Vcs=10V 

le= 0, VEB = 0.5 V 

1c=5.0A,1 81 =5.0A 

1c=5.0A,1 81 =1 82 =0.5A 

*Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 35°C/W lderating factor of 

28.6 mW/°C); junction to ambient thermal resistance of 201°C/W (derating factor of 4.97 mW/°C). 
4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length= 300 µs; duty cycle= 1%. 
6. For product family characteristic curves, refer to Section 5 - PWR1. 
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BFX37 
PNP LOW LEVEL LOW NOISE AMPLIFIER 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 

• VcEO ... -60 V (MIN) 

• hFE ... 70-300@ 10 µA 
• ... 100 (MIN)@ 1.0 mA 

• NF ... 3.0 dB (MAX)@ 1.0 kHz, 10 kHz AND WIDE BAND 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature 160 seconds) 

Maximum Power Dissipation (Notes 2 & 3) 

Total Dissipation at 25°C Case Temperature 

at 25° C Ambient Temperature 

Maximum Voltages and Current 

VcBO Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 4) 

VEBO Emitter to Base Voltage 
le Collector Current 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. 

hFE DC Current Gain 70 300 

85 

100 

hFE DC Pulse Current Gain (Note 5) 100 

30 

VBE(sat) Base to Emitter Saturation Voltage -0.9 

-1.0 

VcE(sat) Collector to Emitter Saturation Voltage -0.25 

-0.4 

ICES Collector Cutoff Current 20 

20 

IEBO Emitter Cutoff Current 10 

BVcBo Collector to Base Breakdown Voltage -60 

BVcEs Collector to Emitter Breakdown Voltage -60 

BVEBO Emitter to Base Breakdown Voltage -6.0 

VcEOlsus) Collector to Emitter Sustaining Voltage -60 

(Notes 4 & 5) 

hfe High Frequency Current Gain 2.0 

Cob Output Capacitance 6.0 

Cib Input Capacitance 15 

NF Narrow Band Noise Figure 3.0 

3.0 

NF Wide Band Noise Figure 3.0 

NOTES: 

See T018-1 Package Outline 

-55° C to +200° C 
200°C 
300°C 

UNITS 

v 
v 
v 
v 

nA 

µA 

nA 

v 
v 
v 
v 

pF 

pF 

dB 

dB 

dB 

1.2 w 
0.36 w 

-60 v 
-60 v 
-6.0 v 
50 mA 

E B C 
2 3 

TEST CONDITIONS 

le= 10 µA, VcE = -5.0 v 
le= 100 µA, VcE = -5.0 v 
le= 1 .0 mA, VcE = -5.0 V 

le= 10 mA, VcE = -5.0 V 

le= 10 µA, VcE = -5.0 V, TA= -55°C 

le= 10 mA, IB = 0.5 mA 

lc=50mA,IB=5.0mA 

lc=10mA,IB=0.5mA 

IC = 50 mA, I B = 5.0 mA 

VcE=-50V,VEB=o 

VcE = -50 V, VEB = 0, TA= 125°C 

le= o. vEB = -4.0 v 
lc=10µA,IE=0 

lc=10µA,VBE=0 

IE=10µA,lc=O 

ic=5.0mA,IB=o 

le= 0.5 mA, VcE =.-5.0 V, f = 20 MHz 

IE= 0, VcB = -5.0 v 

le= 0, VEB = -0.5 V 

le= 20 µA, VcE = -5.0 V, Rs= 10 kn, 

f = 1 .0 kHz, Power Bandwidth of 200 Hz 

le= 20 µA, VcE = -5.0 V, f = 10 kHz, 

Rs = 10 kn, Power Bandwidth of 2 .0 kHz 

le= 20 µA, VcE = -5.0 V, Rs= 10 kn, 

Power Bandwidth of 15.7 kHz with 

3.0 dB points at 10 Hz and 10 kHz 

*Planar is a patented F ai rch i Id process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 146°C/W (derating factor of 

6.75 mW/°C); junction to ambient thermal resistance of 485°C/W (derating factor of 2.06 mW/°C). 
4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length= 300 µs; duty cycle= 1%. 
6. For product family characteristic curves, refer to Section 5 - SS33. 
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BFX38 • BFX39 • BFX40 • BFX41 
PNP SMALL SIGNAL GENERAL PURPOSE AMPLIFIERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• VcEO ... 55 V (MINI (BFX38/39I, 75 V (MINI (BFX40/41) 

• hFE ... 85 (MIN) (BFX38/401, 40 (MINI (BFX39/411@ 100 mA 

... 60 (MINI (BFX38/40), 25 (MINI (BFX39/411@ 500 mA 

... GUARANTEED@ 1.0 A 

• t 0 n ... 100 ns (MAXI@ 500 mA, t 0 tt ... 400 ns (MAXI@ 500 mA 

• COMPLEMENTS ... BFY56, 2N3020 

ABSOLUTE MAXIMUM RATINGS (Note 1 I 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 

Lead Temperature (10 seconds) 

Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25" C Case Temperature 

at 25" C Ambient Temperature 

Maximum Voltages and Current BFX38, BFX39 
Vcso Collector to Base Voltage -55 V 
VcEO Collector to Emitter Voltage (Note 41 -55 V 

VEBO Emitter to Base Voltage -5.0 V 
I c Collector Current 1 .0 A 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted I 

SYMBOL CHARACTERl_STIC MIN. MAX. 

BVEBO Emitter to Base Breakdown -5.0 
Voltage 

VsE (sat) Base to Emitter Saturation -0.9 
Voltage (Note 51 -1.1 

VcE (satl Collector to Emitter Saturation -0.15 
Voltage (Note 5) -0.5 

hte High Frequency Current Gain 1.0 

Cob Output Capacitance 20 

CTE Emitter Transistion Capacitance 120 

ton Turn On Time 100 
(see test circuit no. 341 I 

ts Storage Time 350 
(see test circuit no. 341 I 

tf Fall Time 50 
(see test circuit no. 341 I 

SYMBOL CHARACTERISTIC 
BFX38 BFX39 

MIN. MAX. MIN. MAX. 

hFE DC Current Gain (Note 51 60 30 
85 40 

60 25 
30 15 
30 15 

lcso Collector Cutoff Current 50 50 
50 50 

BVcso Collector to Base Breakdown -55 -55 
Voltage 

LVcEO Collector to Emitter Sustaining -55 -55 
Voltage (Note 51 

Additional Electrical Characteristics on following page. 

NOTES: 

See T05·1 Package Outline 

-55° C to +200° C 
200°c 
260°C 

4.0 w 
0.8 w 

E B C 
1 2 3 

BFX40, BFX41 

-75 v 
-75 v 
-5.0 v 

1.0 A 

UNITS TEST CONDITIONS 

v le= 0, IE= 10 µA 

v le= 150mA, ls= 15mA 
v le= 500 mA, 18 = 50 mA 

v I c = 150 mA, I B = 15 mA 
v le= 500 mA, 18 = 50 mA 

le= 50 mA, VcE = -10 V, 
f = 100 MHz 

pF IE=O,Vcs=-10V 
pF le= 0, VEB = -0.5 V 
ns le= 500 mA, ls1 = 50 mA, 

Vee= -30 v 
ns le= 500 mA, ls1 = ls2 = 50 mA, 

Vee= -30 v 
ns le= 500 mA, ls1 = ls2 = 50 mA, 

Vee= -3o v 

UNITS TEST CONDITIONS 

le= 100 µA, VcE = -5.0 v 
le= 100 mA, VcE = -5.0 V 
le= 500 mA, VcE = -5.0 V 
le= 1.0 A, VcE = -5.0 v 
le= 100 mA, VcE = -5.0 V 
TA=-55°C 

nA IE= o. Vcs = -40 v 
µA IE= 0, Vcs = -40 V, TA= 125°C 
v IE =0, lc = 10µA 

v le= 10 mA, Is= 0 

•Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 43. 7°C/W (derating factor of 

22.8 mW/°C); junction to ambient thermal resistance of 219°C/W (derating factor of 4.56 mW/°C). 
4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length= 300 µs; duty cycle= 1%. 
6. For product family characteristic curves, refer to Section 5 - SS24. 
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BFX38 • BFX39 • BFX40 • BFX41 
ELECTRICAL CHARACTERISTICS (25°C AmbientTemperature unless otherwise noted) (Cont'd) 

SYMBOL CHARACTERISTIC 
BFX40 BFX41 

UNITS TEST CONDITIONS 
MIN. MAX. MIN. MAX. 

hFE DC Current Gain (Note 5) 60 30 le= 100 µA, VcE = -5.0 v 
85 40 le= 100 mA, VcE = -5.0 V 
60 25 le= 500 mA, VcE = -5.0 V 
25 10 le= 1.0 A, VcE = -5.0 v 
30 15 le= 100 mA, VcE = -5.0 V 

TA= -55°C 

lceo Collector Cutoff Current 50 50 nA IE = 0, V CB = -50 V 
50 50 µA IE= 0, Vea= -50 V, TA= 125°C 

BVcso Collector to Base Breakdown -75 -75 v IE =0, lc = 10µ,A 
Voltage 

LVcEo Collector to Emitter Susteining -75 -75 v le= 10 mA, 15 = 0 
Voltage (Note 5) 
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BFV50•BFV51 •BFV52 
NPN SMALL SIGNAL GENERAL PURPOSE AMPLIFIERS AND SWITCHES 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• VcEo ... 35 v (MIN) (BFY50) 
• hfE ... 30 (MIN)@ 150 mA, 15 (MIN)@ 1.0 A (BFY50) 

See TOS-1 Package Outline 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature -65uC to +200uC 
Operating Junction Temperature 

Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 50°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages and Currents 

Vceo Collector to Base Voltage 
VcEO Collector to Emitter Voltage 
VEBO Emitter to Base Voltage 
le Collector Current 
lcM Collector Current (Peak) 
IE Emitter Current 
IEM Emitter Current (Peak) 

BFY50 BFY51 
80 v 60 v 
35 v 30 v 

6.0 v 6.0 v 
1.0 A 1.0 A 
1.0A 1.0 A 
1.0A 1.0 A 
1.0 A 1.0 A 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC BFY50 BFY51 BFY52 
MIN. MAX. MIN. MAX. MIN. MAX. 

'ceo Collector Cutoff Current 50 

50 

50 

2.5 

2.5 

2.5 

'EBO Emitter Cutoff Current 50 50 50 

2.8 2.8 2.8 

'e Base Current 4.85 3.65 2.45 

VcE(sat) Collector to Emitter Saturation 0.20 0.35 0.35 
Voltage 

(Note 4) 1.0 1.6 1.6 

VBE(sat) Base to Emitter Saturation 2.0 2.0 2.0 
Voltage (Note 4) 

hfe Small Signal Current Gain 10 30 30 

hfE DC Current Gain (Note 4) 20 30 30 

30 40 60 

15 15 15 

20 25 30 

Ccb Collector to Base Capacitance 12 12 12 

fT Transistion Frequency 60 50 50 

NOTES: 

UNITS 

nA 

nA 

nA 

µA 

µA 

µA 

nA 

µA 

mA 

v 

v 

v 

pf 

MHz 

200°C 

5.0W 
0.8W 

BFY52 
40 v 
20 v 

6.0 v 
1.0 A 
1.0 A 
1.0 A 
1.0 A 

E B C 
1 2 3 

TEST CONDITIONS 

'E = o. Vee= 60 v 

'E = o. Vee= 40 v 

IE= 0, Vcs = 30 v 

te = 0, Vcs = 60V, TA= 100°C 

IE = 0, V CB = 40 V, TA = 100° C 

IE= 0, Vcs = 30 V, TA= 100°C 

tc = o. ve 8 = 5.0 v 

le= 0, Ves = 5.0 V, TA= 100°C 

le= 150 mA, Vcs = 6.0 V 

le= 150mA,te= 15mA 

le= 1.0 A, Is= 100 mA 

lc=1.0A,t 8 =1oomA 

tc = 1.0 mA. v CE = 6.0 v. f = 1 .0 kHz 

tc = 10 mA, Vee= 10 V 

tc = 150 mA, Vee= 10 V 

tc= 1.oA, Vee= 10v 

le= 500 mA, Vee= 10 V 

te=O,vc8 =12v 

le= 50 mA, Vee= 6.0 V 

•Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 35°C/W (derating factor of 

28.6 mW!°C); junction to ambient thermal resistance of 220°C/W (derating factor of 4.54 mW/°C). 
4. Measured under pulsed conditions to avoid excess dissipation with a lead length of 1 cm. 
5. For product family characteristic curves, refer to Section 5 - SS17. 
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BFY56 
NPN SMALL SIGNAL GENERAL PURPOSE AMPLIFIER AND SWITCH 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 

• VcEO ... 45 v (MIN) 

• hFE ... 30-150@ 150 mA 

... 20 (MIN)@ 500 mA 

• ton ... 225 ns (MAX)@ 150 mA 

• t 0 ff ... 625 ns (MAX)@ 150 mA 

• COMPLEMENTS •.. BFX39 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 

Operating Junction Temperature 

Lead Temperature (60 seconds) 

Maximum Power Dissipations (Notes 2 & 3) 

Total Dissipation at 25° C Case Temperature 
at 25°C Ambient Temperature 

Maximum Voltages 

Vcso Collector to Base Voltage 

VcEO Collector to Emitter Voltage (Note 4) 

VEBO Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. 

hFE DC Current Gain 15 

hFE DC Pulse Current Gain (Note 5) 20 

30 150 

VsE(sat) Base Saturation Voltage (Note 5) 1.5 

2.3 

VcE(satl Collector Saturation Voltage 0.3 

(Note 5 & 6) 1.2 

lcso Collector Cutoff Current 50 

IEBO Emitter Cutoff Current 100 

BVcso Collector to Base Breakdown Voltage 80 

BVEBO Emitter to Base Breakdown Voltage 5.0 

VcEO(sus) Collector to Emitter Sustaining Voltage 45 

(Note 5) 

hfe High Frequency Current Gain 2.0 

Cob Output Capacitance 25 

CTE Emitter Transition Capacitance 80 

ton Turn On Time (see test circuit no. 288) 225 

to ff Turn Off Time (see test circuit no. 288) 625 

NOTES: 

See T05-1 Package Outline 

-65°C to +200°C 

200°C 

300°C 

UNITS 

v 
v 
v 
v 

nA 

nA 

v 
v 
v 

pF 

pF 

ns 

ns 

5.0W 

0.8W 

80 v 
45 v 

5.0 v 

E B C 
1 2 3 

TEST CONDITIONS 

le= 0.1 mA, VcE = 10 V 

le= 500 mA, VcE = 10 V 

le= 150 mA, VcE = 1.0 V 

le= 150 mA, Is= 15 mA 

le= 1.0 A, I B = 100 mA 

IC = 150 mA, I B = 15 mA 

le= 1.0 A, I B = 100 mA 

IE= 0, Vcs = 50 v 
le= 0, VEB = 4.0 V 

IE= 0, le= 100 µA 

le= 0, IE= 100 µA 

Is= 0, le= 30 mA 

le= 50 mA, VcE = 10 V, f = 20 MHz 

IE= 0, Vcs = 10 V, f = 1.0 MHz 

le= 0, VEB = 0.5 V, f = 1.0 MHz 

le= 150 mA, ls1=7.5 mA 

le= 150 mA, ls1=7.5 mA, ls2 = -7.5 mA 

•Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 35°C/W (derating factor of 

28.6 mW/°C); junction to ambient thermal resistance of 219°C/W (derating factor of 4.56 mW/°C). 
4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length= 300 µs; duty cycle= 1%. 
6. Saturation voltage measured with 6.35 mm lead length (0.25 inch). 
7. For product family characteristic curves, refer to Section 5-SS17. 
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BFY64 
PNP SMALL SIGNAL GENERAL PURPOSE AMPLIFIER AND SWITCH 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 

• VcEO ... -40 V (MIN) 

• hFE ... 80 (MINI@ 10 mA 

• ton ... 50 ns (MAXI @ 300 mA 

• t 0 tt ... 120 ns (MAXI@ 300 mA 

ABSOLUTE MAXIMUM RATINGS (Note 1 I 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Maximum Power Dissipation (Notes 2 & 3) 

Total D1ssi pation at 25" C Case Temperature 
at 25" C Ambient Temperature 

Maximum Voltages 

VcBO Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 41 
VEBO Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS (25" C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. 

hFE DC Pulse Current Gain (Note 5) 80 

VeE(sat) Base Saturation Voltage (Note 5) -1.1 

-1.4 

-2.2 

VcE(sat) Collector Saturation Voltage -0.3 

(Note 5) -0.5 

-1.8 

ICES Collector Cutoff Current 30 

BVceo Collector to Base Breakdown Voltage -40 

BVEBO Emitter to Base Breakdown Voltage -5.0 

VcEO Collector to Emitter Sustaining Voltage -40 

(Notes 4 & 5) 

hte High Frequency Current Gain 2.0 

Cob Output Capacitance 10 

CTE Emitter Transistion Capacitance 25 

ton Turn On Time (see test circuit no. 2221 50 

to ff Turn Off Time (see test circuit no. 222) 120 

NOTES: 

See TOS-1 Package Outline 

-65°C to +200°C 

200 c 

UNITS 

v 
v 
v 
v 
v 
v 

nA 

v 
v 
v 

pF 

pF 

ns 

ns 

3.0 w 
0.7 w 

-40 v 
-40 v 
-5.0 v 

E B C 
1 2 3 

TEST CONDITIONS 

lc=10mA,VcE=-10V 

le= 50 mA, 19 = 2.5 mA 

lc=150mA,19=15mA 

le= 500 mA, le= 50 mA 

le= 50 mA, le= 2.5 mA 

lc=150mA,le=15mA 

le= 500 mA, le= 50 mA 

VcE = -25 v' VeE = 0 

le= 10 µA, IE= 0 

IE=10µA,lc=O 

1c=10mA,1 8 =0 

le= 50 mA, VcE = -20 V, f = 100 MHz 

IE=O,Vce=-lOV,f= 1.0MHz 

le= 0, VEB = -0.5 V, f = 1.0 MHz 

le= 300 mA. 191 = 30 mA 

le= 300 mA, 191 = 30 mA, 

192 = -30 mA 

*Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 58.3°C/W (derating factor of 

17.2 mW/°C); junction to ambient thermal resistance of 250°C/W (derating factor of 4.0 mW/°C). 
4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length= 300 µs; duty cycle= 1%. 
6. For product family characteristic curves, refer to Section 5 - SS22. 

4-59 

I 



BSX32 
NPN SMALL SIGNAL, HIGH VOLTAGE HIGH CURRENT SATURATED SWITCH 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 

• VcEO ... 40 V (MIN) 
• hFE •.. 60-150@ 100 mA 
• ... 25 (MINI@ 500 mA 

• t 0 n ... 60 ns (MAXI @ 500 mA 
• toff ... 60 ns (MAXI @ 500 mA 
• Complements ... 2N5022 

ABSOLUTE MAXIMUM RATINGS (Note 11 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 

Lead Temperature ( 10 seconds I 

Maximum Power Dissipation (Notes 2 & 3) 

Total Dissipation at 25°C Case Temperature 
at 25°C Ambient Temperature 

Maximum Voltages and Current 

Vcso Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 4) 
VEBO Emitter to Base Voltage 

le DC Collector Current 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. 

hFE DC Pulse Current Gain (Note 5) 30 

60 150 

25 

20 

30 

15 

VsE(sat) Base to Emitter Saturation Voltage (Note 5) 0.9 

1.5 

2.0 

VcE(sat) Collector to Emitter Saturation Voltage 0.25 

(Note 5) 0.50 

0.85 

icso Collector Cutoff Current 4.0 

BVceo Collector to Base Breakdown Voltage 65 

BVEBo Emitter to Base Breakdown Voltage 6.0 

VcEO(sus) Collector to Emitter Sustaining Voltage 40 

(Notes 4 & 5) 

hte High Frequency Current Gain 3.0 

Cob Output Capacitance 10 

CTE Emitter Transition Capacitance 55 

ton Turn On Time (see test circuit no. 265) 60 

to ff Turn Off Time (see test circuit no. 265) 60 

NOTES: 

See T05-1 Package Outline 

-55° C to +200° C 
200°C 
260°C 

UNITS 

v 
v 
v 
v 
v 
v 

µA 

v 
v 
v 

pF 

pF 

ns 

ns 

3.5 w 
a.aw 

65 v 
40 v 
6.0 v 
1.0 A 

E B C 
1 2 3 

TEST CONDITIONS 

lc=10mA,VcE=1.0V 

le= 100 mA, VcE = 1.0 V 

le= 500 mA, VcE = 1.0 V 

le= 1.0 A, VcE = 5.0 v 
le= 100 mA, VcE = 1.0 V, TA = -55° C 

le= 500 mA, VcE = 1.0 V, TA= -55°C 

le= 100 mA, Is= 10 mA 

le= 500 mA, Is= 50 mA 

le= 1.0 A, Is= 100 mA 

lc=100mA,ls=10mA 

le= 500 mA, Is= 50 mA 

le= 1.0 A, Is= 100 mA 

Vcs=50V,IE=0 

le= 100 µA, IE= 0 

IE= 100 µA, le= 0 

le= 10 mA, Is= 0 

le= 50 mA, VcE = 10 V, f = 100 MHz 

Vcs=10V,f=1.0MHz 

VEB = 0.5 V, f = 1.0 MHz 

le= 500 mA, ls1 = 50 mA 

le= 500 mA, ls1 = ls2 = 50 mA 

*Planar is a patented Fairchild process. 

1. These ratings are limiting va:Ues above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 50°C/W (derating factor of 

20 mW/°C); junction to ambient thermal resistance of 219°C/W (derating factor of 4.56 mW/°C). 
4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length = 300 µs; duty cycle= 1 %. 
6. For product family characteristic curves, refer to Section 5 - SS13. 

4-60 



MATCHED DIODE ASSEMBLIES EPOXY ENCAPSULATED 

GENERAL DESCRIPTION - Customers' requirements and inquiries constitute the basis for the types of assemblies offered as off the shelf items, 

and influence our efforts to obtain and publish technical information. For this reason, we encourage requests for assemblies not currently offered as 

standard items or requests for additional information. 

The specifications contained on the succeeding pages are a condensed revision of the most popular circuit configurations used. Custom assemblies 

tailored to individual circuit requirements are available on request. 

Normal delivery is two to four weeks for types listed in this brochure. For custom assemblies, an additional one to two weeks is required. 

MAXIMUM RATINGS (25°C Ambient Temperature unless otherwise noted) 

FD1389 FD2389 FD3389 FD6389 

VR Reverse Voltage 75 v 150 v 125 v 50 v 
lo Average Rectified Current 75 mA 100 mA 150 mA 200 mA 

IF Forward Current DC 115 mA 150 mA 225 mA 300 mA 

if Recurrent Peak Forward Current 225 mA 300 mA 450 mA 600 mA 

It (surge) 1 .0 s Pulse Width 0.5 A 1.0 A 1.0 A 1.0 A 

it (surge) 1.0 µs Pulse Width 2.0 A 4.0 A 4.0 A 4.0 A 

Po Power Dissipation 250 mW 500 mW 500 mW 500 mW 

TA Operating Temperature -65° C to +175° C 

Tstg Storage Temperature, Ambient -65° C to +200° C 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

BV (min) Breakdown Voltage at 5.0 µA 100 v 
at 100 µA 200 v 150 v 75 v 

IR (max) Reverse Leakage at VR 100 nA 100 nA 1.0 nA 100 nA 

at VR, 150°C 100 µA 100 µA 3.0 µA 100 µA 

C (max) Capacitance at 0 V 1.5 pF 5.0 pF 6.0 pF 3.0 pF 

VF (max) Forward Voltage at 200 mA 1.0 v 1.0 v 1.0 v 
at 100 mA .925 v .930 v .920 v 
at 50 mA .860 v .880 v .860 v 
at 20 mA 1.0 v .790 v .840 v .790 v 
at 10 mA .875 v .740 v .810 v .750 v 
at 5.0 mA .800 v .700 v .770 v .710 v 
at 2.0 mA .725 v .620 v .730 v .670 v 
at 1.0 mA .670 v .610 v .710 v .630 v 

trr (max) It= Ir= 10 mA, Recover to 1.0 mA 4.0 ns 4.0 ns 

trr (max) It= Ir= 30 mA, Recover to 1.0 mA 50 ns 

trr (maxi It= Ir= 200 mA, Recover to 20 mA 4.0 ns 
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MATCHED DIODE ASSEMBLIES EPOXY ENCAPSULATED 
MATCHING CHARACTERISTICS (Apply over temperature range of -55°C to +100°C) 

FORWARD VOLTAGE MATCHED ASSEMBLIES 

Assembly Type Number 

Basic Diode Forward Current 
Maximum Forward Encap- Unencap- En cap- Unencap- Family 

Specification Matching Range 
Voltage Difference sulated sulated sulated sulated Bridge Reference 

(.0.VF) Between Diodes Pair Pair Quad Quad (See Sec. 5) 

FD1389 10 µA to 1.0 mA 3.0 mV FA2310E FA2310U FA4310E FA4310U FA3310 D6 

FD1389 10 µA to 1 .0 mA 10mV FA2311E FA2311U FA4311 E FA4311U FA3311 D6 

FD1389 1 .0 mA to 10 mA 5.0 mV FA2312E FA2312U FA4312E FA4312U FA3312 D6 

FD1389 1 .0 mA to 10 mA 15mV FA2313E FA2313U FA4313E FA4313U FA3313 D6 

FD2389 10 µA to 1.0 mA 3.0mV FA2320E FA2320U FA4320E FA4320U FA3320 D4 

FD2389 10 µA to 1 .0 mA 10mV FA2321 E FA4321U FA4321 E FA4321U FA3321 D4 

FD2389 1 .0 mA to 10 mA 5.0 mV FA2322E FA2322U FA4322E FA4322U FA3322 D4 

FD2389 1 .0 mA to 10 mA 15 mV FA2323E FA2323U FA4323E FA4323U FA3323 D4 

FD2389 10 mA to 100 mA 10 mV FA2324E FA2324U FA4324E FA4324U FA3324 D4 

(pulse only) 

FD2389 10 mA to 100 mA 20mV FA2325E FA2325U FA4325E FA4325U FA3325 D4 

(pulse only) 

FD6389 10 mA to 100 mA 10 mV FA2360E FA2360U FA4360E FA4360U FA3360 D6 

(pulse only) 

FD6389 10 mA to 100 mA 20 mV FA2361E FA2361 U FA4361 E FA4361U FA3361 D6 

(pulse only) 

REVERSE CURRENT - FORWARD VOLTAGE MATCHED ASSEMBLIES (Basic Diode Specifications: FD3389) 

Assembly Type Number 

Maximum Reverse 
Forward Current 

Maximum Forward Encap- Unencap- En cap- Unencap- Family 

Current Difference 
Matching Range 

Voltage Difference sulated sulated sulated sulated Bridge Reference 
(.0.IR) Between Diodes (.0.VF) Between Diodes Pair Pair Quad Quad (See Sec. 5) 

2.0 nA + 0.064 • VR 10 µA to 1 .0 mA 10 mV FA2330E FA2330U FA4330E FA4330U FA3330 D5 

2.0 nA + 0.064 • VR 1 .0 mA to 10 mA 15mV FA2331 E FA2331U FA4331 E FA4331U FA3331 D5 

2.0 nA + 0.064 • VR 10 mA to 100 mA 20 mV FA2332E FA2332U FA4332E FA4332U FA3332 D5 

(pulse only) 

4.0 nA + 0.128 • VR 10 µA to 1 .0 mA 10 mV FA2333E FA2333U FA4333E FA4333U FA3333 D5 

4.0 nA + 0.128 • VR 1.0 mA to 10 mA 15mV FA2334E FA2334U FA4334E FA4334U FA3334 D5 

4.0 nA + 0.128 • VR 10 mA to 100 mA 20mV FA2335E FA2335U FA4335E FA4335U FA3335 D5 

(pulse only) 

NOTES: 
1. The "Basic Diode Specification" column refers to the specifications listed in the table on the preceding page. These specifications are guaranteed for 

each individual diode of the assembly. 
2. The "Maximum Reverse Current Difference (.0.1 R) Between Diodes" means that the difference in reverse current between the diode having the 

highest IR and the diode having the lowest IR in an assembly will not exceed the specified limit. "VR" is the reverse voltage bias in volts at which 
the test is performed and may be any value between O and 125 V as the user desires. As an example, the specification limit for an FA2330E at a 
reverse bias of 10 V would be 2.0 nA + 0.064•10 = 2.6 nA. See Figure 6 for .0.IR test circuit. 

3. The "Forward Current Matching" ranges of 10 µA to 10 mA may be applied either as a de current or pulse input current. For the 10 mA to 100 mA 
current range, the .0. VF is guaranteed only for short duty cycle ( 1 % or less) input current pulses. Conditions of test in both cases are defined by 
Figure 5. 

4. All specifications are available in five basic configurations as listed under the "Assembly Type Number" column. Encapsulated pairs, quads, and 
bridges are supplied in the configurations illustrated in Figures 1, 2, and 3 respectively. Unencapsulated pairs and quads meet the dimensional 
requirements of Figure 4 and are taped securely together for shipment. 

5. Capacitance (C) cannot be monitored independently on each diode in a bridge configuration. In measuring this parameter on bridge configurations, 
the capacitance limit is 4/3 the limit listed in the basic diode specifications table. 

6. For matched bridges, the forward current range specified is "per leg." That is, twice the current specified is applied to the assembly. 
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MATCHED DIODE ASSEMBLIES EPOXY ENCAPSULATED 

FIG. 1 ENCAPSULATED MATCHED PAIR PACKAGE DIMENSIONS. 
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NOTES: 
1. Dots denote cathode ends of diodes. 
2. All dimensions in inches. 

FIG. 2 ENCAPSULATED MATCHED QUAD PACKAGE DIMENSIONS. 
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NOTES: 
1. Dots denote cathode ends of diodes. 
2. All dimensions in inches. 

FIG. 3 BRIDGE PACKAGE DIMENSIONS. 

NOTES: 
1. Numbers 1 and 2 denote the common 

anode and common cathode terminals 
of the bridge, respectively. Terminals 3 and 4 
denote the two cathode-anode terminals. 

2. All dimensions in inches. 

1-

FIG. 4 INDIVIDUAL DIODE DIMENSIONS FOR UNENCAPSULATED MATCHED PAIRS AND QUADS. 

I 
105MAX 

NOTES: 
1. Band denotes cathode end of diode. 
2. All dimensions in inches. 
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MATCHED DIODE ASSEMBLIES EPOXY ENCAPSULATED 

10TO 100Vdc 
ADJUSTABLE 

OR 
rn TO 100 V PEAK 

(SEE PARTl;I 

FIG. 5 6VF DIODE MATCHING CIRCUITS. 

a. 
J R 1 • 0 002R ADJUSTABLE 

R2 • R • 0001R R3 ~A ~ 0 001R 

c. 

lOTO 100Vdc 
ADJUSTABLE 

OR 
10 TO 100 V PEAK 

!SEE PART~) 

Pulse Rise Time ( 10 to 90% Amplitude) 

Pulse Fall Time (90 to 10% Amplitude) 

Pulse Width ( 50% Amplitude) 

Transient Time 

Period 

Voltage Input to Circuit "A or B" 

Forward Voltage Difference 

Between Diodes 

1.0 µs Max. 

1.0 µs Max. 

1 O ± 2.0 µs 

1.0 µs Min. 

1.0ms 

1 0 to 1 00 V Adjustable 

(Measured Between Transient Times) =As Specified 

NOTES: 
1. R varies depending on the current range. For the most often used current ranges, R is as follows: 

Current Range (amperes) 

10-5 to 10-4 

10-4 to 10-3 

10-3 to 10-2 

or 10-n to 10-n+1 

R (ohms) 

106 

105 

104 

1on+1 

2. The input voltage pulse conditions illustrated in part C are employed at Fairchild in testing. The user may deviate from the specific 
conditions above with no variation in results providing the following general conditions are met: 

tw 
a. - <;; 0.01 

tp 

b. tw < 10 ms 

c. Transients occuring during pulse rise and fall times are ignored in observing 6VF. 

FIG. 6 61R DIODE MATCHING CIRCUIT 

NOTES: 
1. VR2 = -VR1 ±1%. 

2. IR2 - IR1 = 61R (difference in IR between two diodes under test). 
3. A is a center reading itµ ammeter. 
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FCT REFERENCE SERIES 

DIFFUSED SILICON PLANAR* DIODES 

• TC@ 0.1 mA AND SINGLE CHIP CONSTRUCTION See T018-1 Package Outline 
• Vz ... 6.7 NOMINAL 

• VOLTAGE TOLERANCE ... ±5.0"/o (Note 11 

• IR ... 100 nA (MAX)@ 5.0 V 

• TJ (MAX) ... 175°C 

(Center Lead is Clipped) 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

TYPE TEMPERATURE COEFFICIENT@ 100 µA TEMPERATURE RANGE 

FCT 1021 ± .001%/ °C 

l FCT 1022 ± .002%/ °C 0 to +100°C 

FCT 1025 ± .005%/ °C 

FCT 1121 ± .001%/ °C 

l FCT 1122 ± .002%/ °C -55°C to +100°C 

FCT 1125 ± .005%/ °C 

•Planar 1s a patented Fa1rch1ld process. 

NOTES: 
1. Voltage tolerances tighter than ±5% are available upon request. 
2. Temperature coefficient is determined by measuring Vz at the two temperature extremes and using the following formula: 

TC= (Vn - VT2) 100 

V(T1 -T2) 
where 

3. Devices are mounted in two-leaded T018 packages and with a black dot opposite cathode lead on side of case. 
4. For product family characteristic curves, refer to Section 5 · 03. 
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FD300 • FD333 • FDH300 • FDH333 
HIGH CONDUCTANCE LOW LEAKAGE 

DIFFUSED SILICON PLANAR* DIODES 

• BV ..• 150 V (MINI@ 100 µA 
• IR ... 1.0 nA (MAXI@ 125 V (FD300I, 3.0 nA (MAXI@ 125 V (FD333I 

ABSOLUTE MAXIMUM RATINGS (Note 11 

Maximum Temperatures 
Storage Temperature 
Operating Temperature 

Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25°C Ambient Temperature 
Linear Derating Factor 

Maximum Voltages and Currents 
WI V Working Inverse Voltage 
lo Average Rectified Current 
IF Forward Current Steady State 
it Recurrent Peak Forward Current 
it(surge) Peak Forward Surge Current 

Pulse Width = 1.0 s 
Pulse Width= 1.0 µs 

FD300, FD333 
400mW 

2.67 mW/°C 

125 v 
150mA 
375mA 
450mA 

500mA 
4000 mA 

-65°C to +200°C 
175°C 

FDH300, FDH333 
500 mW 

3.33 mW/°C 

125 v 
200mA 
.500 mA 
600mA 

1000 mA 
4000mA 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC FD300, FDH300 FD333, FDH333 UNITS MIN. MAX. MIN. MAX. 

VF Forward Voltage 0.9 1.15 v 
0.88 1.08 v 

1.0 0.87 1.05 v 
0.86 0.97 v 

0.92 0.83 0.94 v 
0.88 0.80 0.89 v 

0.8 v 
0.75 v 
0.68 v 

IR Reverse Current 1.0 3.0 nA 

3.0 µA 

500 nA 

c Capacitance 6.0 6.0 pF 

BV Breakdown Voltage 150 150 v 

NOTES: 
1. The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 

See Package Outlines 

007-1 

FD300 
FD333 

0035-1 

FDH300 
FDH333 

TEST CONDITIONS 

If= 300 mA 

If= 250 mA 

If= 200 mA 

If= 150 mA 

If= 100 mA 

If= 50 mA 

If= 10 mA 

If= 5.0 mA 

If= 1.0 mA 

VR=-125V 

VR = -125 V, TA= 150°C 

VR =-125V, TA= 100°C 

VR = 0 

IR= 100µA 

"'Planar is a patented Fairchild process. 

2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 175°C and junction to ambient thermal resistance of 375°C/W (derating factor of 

2.67 mW/ °C) for FD300 and FD333; junction to ambient thermal resistance of 300°C/W (derating factor of 3.33 mW/ °C) for FDH300 
and FDH333. 

4. Leads are tinned. Gold-plate with nickel strike may be obtained when specified. 
5. For family characteristic curves, refer to.Section 5 - 05. 
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FD400•FD444•FDH400•FDH444 
HIGH VOLTAGE GENERAL PURPOSE 

DIFFUSED SILICON PLANAR* DIODES 

• BV ... 200 V (MINl-F0400, FDH400 
... 150 V (MINl-FD444, FDH444 

• VF ... 1.1 V (MAXI @ 300 mA - F0400, FDH400 
@ 200 mA - FD444, FDH444 

ABSOLUTE MAXIMUM RATINGS (Note 11 

Maximum Temperatures 

Storage Temperature 

Operating Temperature 

Maximum Power Dissipation (Notes 2 & 31 
Total Dissipation at 25°C Ambient Temperature 
Linear Derating Factor 

FD400, FD444 
400mW 

2.67 mW/°C 

Maximum Voltage and Currents FD400 F0444 

WIV Working Inverse Voltage 175 v 125 v 
lo Average Rectified Current 175 mA 175 mA 

If Forward Current Steady State 400mA 400mA 

it Recurrent Peak Forward Current 600 mA 600mA 

if (surgel Peak Forward Surge Current 

Pulse width = 1.0 s 1.0 A 1.0 A 
Pulse width = 1.0 µs 4.0 A 4.0 A 

-65°C to +200°C 

175°C 

FDH400, FOH444 
500mW 

3.33 mW/°C 

FOH400 

175 v 
200 mA 
500 mA 

600 mA 

1.0 A 
4.0 A 

FDH444 

125 v 
200 mA 
500 mA 

600 mA 

1.0 A 
4.0 A 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 
FD400, FDH400 FD444, FDH400 

MIN. MAX. MIN. MAX. 

VF Pulsed Forward Voltage (Note 41 1.1 1.2 

VF Forward Voltage 1.0 1.1 

BV Breakdown Voltage 200 150 

IR Reverse Current 100 

50 

100 

100 

c Capaci ta nee 2.0 2.5 

trr Reverse Recovery Time 50 60 

NOTES: 

UNITS 

v 
v 
v 

nA 

nA 

µA 

µA 

pF 

ns 

1. The maximum ratings are limiting values above which lite or satisfactory performance may be impaired. 

See Package Outlines 

007-1 

F0400 
FD444 

0035·1 

FOH400 
FDH444 

TEST CONDITIONS 

IF= 300 mA 

If= 200 mA 

IR= 100 µA 

VR = 150 V 

VR = 100 V 

V R = 1 50 V, TA = 1 50° C 

VR = 100V, TA= 150°C 

VR = 0, f = 1.0 MHz 

It= 30 mA, Ir= 30 mA 

RL = 100.11, Irr= 3.0 mA 

"'Planar is a patented Fairchild process. 

2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 175°C and junction to ambient thermal resistance of 375°C/W (derating factor of 

2.67 mW/°C) for FD400 and FD444, junction to ambient thermal resistance of 300°C/W (derating factor of 3.33 mW;°C). 
4. Pulse conditions: length = 300 µs; duty cycle <;;2%. 
5. For product family characteristic curves, refer to Section 5-04. 
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FD/FDH/FDN600•FD/FDH/FDN666 
ULTRA FAST 

DIFFUSED SILICON PLANAR* EPITAXIAL DIODES 

• C .•. 2.5 pf (MAXI FD/FDH/FDN600, 3.5 pf (MAXI FD/FDH/FDN666 

• Vf ... 1.0 V (MAXI@ 100 mA (FD/FDH/FDN666I See Package Outlines 

.•. 1.0 V (MAXI@ 200 mA (FD/FDH/FDN600I 
007-1 0035-1 0034-1 

• trr ... 4.0 ns (MAXI@ It= Ir= 10 mA: 

ABSOLUTE MAXIMUM RATINGS (Note 11 

Maximum Ttffllperatures 
Storage Temperature -65°C to +200°C 
Operating Temperature 175°C 

Maximum Power Dissipation FD600 FDH/FDN600 
FD666 FDH/FDN666 

Total Dissipation 400mW 500mW 
Linear Derating Factor 2.67 mW/°C 3.33 mW/°C 

Maximum Voltage and Currents FD/FDH/ FD/FDH/ 
FDN600 FDN666 

WIV Working Inverse Voltage 50V 25 v 
lo Average Rectified Current 200mA 200mA 
it Recurrent Peak Forward Current 600mA 600mA 

FD600 
it(surgel Peak Forward Surge Current FDH600 FDN600 

Pulse Width = 1.0 s 1.0 A 1.0 A FD666 FDH666 FDN666 

Pulse Width = 1.0 µs 4.0A 4.0A 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise notedl 

SYMBOL CHARACTERISTIC 
FD/FDH/FDN600 FD/FDH/FDN666 

UNITS TEST CONDITIONS 
MIN. MAX. MIN. MAX. 

VF Forward Voltage 1.0 v IF= 200 mA 

0.92 1.0 v IF= 100 mA 

0.86 0.86 v IF= 50 mA 

0.79 0.79 v IF= 10 mA 

0.65 0.65 v IF= 1.0 mA 

IR Reverse Current 0.1 µA VR =-50V 

0.1 µA VR = -25 V 

100 µA V R = -50 V, TA = 150° C 

100 µA V R = -25 V, TA = 150° C 

BV Breakdown Voltage 75 40 v IR= 5.0µA 

trr Reverse Recovery Time (Note 2) 4.0 4.0 ns It= Ir= 10 mA, RL = 100 n 
6.0 6.0 ns It= Ir= 200 mA, RL = 100 n 

c Capacitance (Note 3) 2.5 3.5 pF VR=O,t=1.0MHz 

*Planar is a patented Fairchild process. 

NOTES: 
1. The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
2. Recovery to 0.1 IR. 
3. Capacitance as measured on Boonton Electronic Corporation Model No. 75-ASS capacitance bridge or equivalent. 
4. Leads are tinned. Gold-plate with nickel strike may be obtained when specified. 
5. For product family characteristic curves, refer to Section 5-06. 
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FD700•FD777•FDN700•FDN777 
PICOSECOND COMPUTER 
DIFFUSED SILICON PLANAR* DIODES 

• C ... 1.0 pF (MAX) @VR = 0, f = 1.0 MHz (FD700, FDN700) 
• trr ... 700 ps (MAX)@ It= Ir= 10 mA, RL = 100 n. (FD700, FDN700) 
• CONTROLLED FORWARD CONDUCTANCE 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Temperature 

Maximum Power Dissipation 
Total Dissipation 
Linear Derating Factor 

Maximum Voltages and Currents 
WIV Working Inverse Voltage 
lo Average Rectified Current 
IF Forward Current Steady State de 
it Recurrent Peak Forward Current 
it(surge) Peak Forward Surge Current 

Pulse Width = 1.0 s 

FD/FDN700 
65°C to +200°C 

175QC 

1.67 mW/QC 
2.0 mW/°C 

20 v 
50mA 
150mA 

150mA 

250mA 

FD/FDN777 
·65QC to +200°C 

175°C 

1.67 mW/QC 
2.0 mW/QC 

8.0V 
50mA 
150mA 
150mA 

250mA 

ELECTRICAL CHARACTERISTICS (25QC Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 
FD/FDN700 FD/FDN777 UNITS MIN. MAX. MIN. MAX 

VF Forward Voltage 0.89 1.10 0.89 1.35 v 
0.81 0.95 0.81 1.00 v 
0.76 0.88 0.76 0.94 v 
0.64 0.74 0.64 0.79 v 
0.52 0.61 0.52 0.64 v 
0.42 0.50 0.42 0.53 v 

BV Breakdown Voltage 30 15 v 
IA Reverse Current 50 nA 

100 nA 

50 µA 

50 µA 

T Minority Carrier Lifetime 450 450 ps 

trr Reverse Recovery Time (Note 3) 700 750 ps 

c Capacitance 1.0 1.3 pF 

NOTES: 
1. The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
2. Measured as suggested by S. M. Krakauer, IRE Proceedings, Volume 60, July 1962, pp. 1674 · 1675. 
3. Recovery to 0.1 IR· 
4. Leads are tinned. Gold plate with nickel strike may be obtained when specified. 
5. For product family characteristic curves, refer to Section 5 · 07. 
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See Package Outlines 

D07·1 D034·1 

FD700 FDN700 
FD777 FDN777 

TEST CONDITIONS 

IF= 50 mA 

IF= 20 mA 

IF= 10 mA 

IF= 1.0 mA 

IF= 0.1 mA 

IF= 0.01 mA 

IA= 5.0µA 

VR = 20 V 

VR=8.0V 

V R = 20 V, TA = 1 50Q C 

VR=8.0V,TA=150QC 

(see Note 2) 

It= Ir= 10 mA, AL= 100 n 
VR=O,f=l.OMHz 

*Planar is a patented Fairchild process. 
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FDH900 • FDH999 
HIGH SPEED SWITCHING 
DIFFUSED SILICON PLANAR* DIODES 

• BV ... 45 V (FDH900), 35 V (FDH999) 

• trr ... 4.0 ns (FDH900), 5.0 ns (FDH999) 
See 0035-1 Package Outline 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Temperature 

-65°C to +175°C 
150°C 

11 Maximum Power Dissipation 
Total Dissipation at 25°C Ambient Temperature 

at 125° C Ambient Temperature 

Maximum Voltage and Currents 
WIV Working Inverse Voltage 

lo 
it 

it(surge) 

Average Rectified Current 
Recurrent Peak Forward Current 
Peak Forward Surge Current 

Pulse Width = 1.0s 
Pulse Width = 1.0 µs 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 
FDH900 FDH999 

UNITS 
MIN. MAX. MIN. MAX. 

BV Breakdown Voltage 45 35 v 
IR Reverse Current 1.0 µA 

500 nA 

VF Forward Voltage 1.0 v 
1.1 

c Capacitance 3.0 5.0 pF 

lrr Reverse Recovery Time 4.0 5.0 ns 

NOTES: 

400mW 
170 mW 

25 v 
200 mA 
600 mA 

1.0A 

4.0A 

IR= 5.0 µA 

VR = 25 V 

VR = 40 V 

IF= 10 mA 

IF= 100 mA 

TEST CONDITIONS 

VR = 0, f = 1.0 MHz 

It= 10 mA, Ir= 10 mA, RL = 100.11, Irr= 1.0 mA 

*Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. For product family characteristic curves, refer to Section 5-D6. 
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FH1100 • 1 N5390 

• Os ... 1.6 pC (TYP) 
• C •.. 1.0pF IMAX) 
• NF .•. 10dB (MAX) @f = 890MHz 

ABSOLUTE MAXIMUM RATINGS (TA= 25°C) (Note 2) 
Maximum Temperatures 

Storage Temperature 
Operating Temperature 

Maximum Power Dissipation 
Total Dissipation 
Linear Derating Factor 

HOT CARRIER 
DIFFUSED SILICON DIODE 

FH1100 
-55°C to +150°C 

125°C 

100mW 
1.0 mW/°C 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

1N5390 
-65° C to +150° C 

125°C 

100mW 
1.0mW/°C 

See 007-2 Package Outline 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS TEST CONDITIONS 

VF Forward Voltage 0.55 v IF= 10mA 

IR Leakage Current FH1100 1.0 µA VR = 1.0V 

1N5390 50 nA VR=1.0V 

BV Breakdown Voltage 5.0 v IR= 100µA 

c Capacitance 1.0 pF VR = 0, f = 1.0MHz 

NF Noise Figure 10 dB f = 890 MHz 

Os Stored Charge I Note 1 ) FH1100 1.6 pC If= 10mA 

1N5390 3.0 pC If= 10mA 

*Planar is a patented Fairchild process. 

NOTES: 
1. Measured on B-Line Electronics OS-3 stored charge meter. 
2. The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
3. For product family characteristic curves, refer to Section 5 - 012. 
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FJT1100 • FJT1101 • FJT2000 
PICOAMPERE 

• IR •.. 1.0pA@5.0V(FJT11001 
... 5.0 pf@ 5.0 V (FJT1101, FJT2000I 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 
Operating Temperature 

Maximum Power Dissipation 

DIFFUSED SILICON PLANAR* EPITAXIAL DIODES 

FJT1100, FJT1101 

-55° C to +200° C 
175°C 

FJT2000 

-55°C to +125°C 
125°C 

Total Dissipation at 25°C Ambient Temperature 250mW 125mW 

Maximum Current 

DC Forward Current 150 mA 100mA 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted} 

SYMBOL CHARACTERISTIC 
FJT1100 FJT1101 FJT2000 

UNITS 
MIN. MAX. MIN. MAX. MIN. MAX. 

·sv Breakdown Voltage 30 20 v 
35 v 

IR Reverse Current 1.0 5.0 5.0 pA 

10 15 pA 

500 pA 

10 pA 

Vf Forward Volt?ge 1.05 1.10 v 
1.0 v 

c Capacitance 1.5 1.8 1.3 pF 

trr Reverse Recovery Time (Note 2) 250 ns 

LEAD CONNECTION 

#---- CASE 

6 1 
VI 

~ 
1 2 

FJT2000 

NOTES: 
1. The maximum ratings are limiting values above which life of satisfactory performance may be imparied. 

2. For product family characteristic curves and test circuits, refer to Section 5 - 02. 
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See Package Outlines 

007-1 

FJT1100 
FJT1101 

T018-3 

1 2 3 4 

FJT2000 

TEST CONDITIONS 

IR; 5.0µA 

IR; 1.0 µA 

VR; 5.0 V 

VR; 15 V 

VR; 5.0 V, TA; 80°C 

VR; 20 V 

If; 50 mA 

IF; 10 mA 

VR;O,f;1.0MHz 

It; Ir; 10mA,1rr; 1.0mA 

•Planar is a patented Fairchild process. 



FQ3467•FQ3468•FPQ3467•FPQ3468 
PNP QUAD CORE DRIVERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• VcEO ... 50 V (MINI 
• t 0 n ... 25 ns (TYPI 

• toff ... 65 ns (TYPI 
• COMPACT PACKAGING ... FOUR TRANSISTORS PER PACKAGE 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (60 seconds) 

Maximum Power Dissipation (Notes 2 & 3) 

Total Dissipation at 25" C 

Ambient Temperature 

FQ3467 

FQ3468 

---65 ° C to + 200° C 

200°C 
300°C 

0.5W 

FPQ3467 
FPQ3468 

-65°C to +150°C 

150°C 
300°C 

2.0W 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC FQ/FPQ3467 FQ/FPQ3468 
MIN. MAX. MIN. MAX. 

VcEO(sus) Collector to Emitter Sustaining 
Voltage (Note 4) 

-40 -50 

BVcBo Collector to Base Breakdown -40 -50 
Voltage 

BVcES Collector to Base Breakdown -40 -50 
Voltage 

BVEBO Emitter to Base Breakdown -5.0 -5.0 
Voltage 

icBo Collector Cutoff Current 1.0 1.0 

120 120 

VBE (sat) Pulsed Base Saturation Voltage 
(Note 4) 

-1.2 -1.5 

VcE(sat) Pulsed Collector Saturation 
Voltage (Note 4) 

-0.5 -0.5 

-0.5 -0.5 

-0.6 -0.6 

hFE DC Pulse Current Gain (Note 4) 40 25 

30 20 

hfe High Frequency Current Gain 2.0 2.0 

tan Turn On Time (Note 5) 40 40 

taff Turn Off Time (Note 5) 90 90 

ts Storage Time (Note 5) 60 60 

Ccb Collector to Base Capacitance 25 25 

Ceb Emitter to Base Capacitance 100 100 

NOTES: 

UNITS 

v 

v 

v 

v 

µA 

µA 

v 

v 

v 
v 

ns 

ns 

ns 

pF 

pF 

CONNECTION DIAGRAMS 

See Package Outlines 

T086-1 T0116-1 

FQ3467 

FQ3468 

FPQ3467 

FPQ3468 

TEST CONDITIONS 

lc=10mA,IB=O 

le= 10 µA, IE= 0 

le= 10µA, VBE = 0 

IE= 10 µA, le= 0 

VcB=-25V,IE=0 

VcB = -25 V, IE= 0, TA= 100°c 

le= 500 mA, IB = 50 mA 

le= 500 mA, IB = 50 mA 

lc=500mA,IB=50mA,TA=55 c 

le= 500 mA, IB = 50 mA, 

TA= 100°C 

le= 150 mA, VcE = -1.0 V 

le= 500 mA, VcE = --1.0 V 

le= 50 mA, VcE = -10 V, f= 100MHz 

le"' 500 mA, IB1 "'50 mA 

le"' 500 mA, IB1 "'-IB2"' 50 mA 

lc"'500mA,IB1 ,,,_IB2"'50mA 

VcB =-10 V, IE= 0, f = 1.0 MHz 

VEB =-0.5 V, le= 0, f = 1.0MHz 

•Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. This rating gives a maximum junction temperature of 150°C and junction to ambient thermal resistance of 62.5°C/W (derating factor of) 

16 mW/ °C), for FPQ3467 and FPQ3468. This ratin.\l gives a maximum junction temperature of 200°C and junction to ambient thermal 
resistance of 350°C/W (derating factor of 28.6 mW/ C), for FQ3467 and FQ3468. 

4. Pulse conditions: length = 300 µs; dutY cycle = 1 %. 
5. For product family characteristic curves, refer to Section 5 - SS7. 
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FPQ3724•FPQ3725•FQ3724• FQ3725 
NPN QUAD CORE DRIVER 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• VcEO(susl ••• 50 v (FQ/FPQ37251 
• HIGH CURRENT •.. 500 mA 
• t 0 n ••. 25 ns (TVPI 
• toff .•• 45 ns (TVPI 
• COMPLEMENTS ..• FPQ/FQ3467 AND FPQ/FQ3468 

ABSOLUTE MAXIMUM RATINGS (Note 1 I 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (60 seconds) 

Maximum Power Dissipation (Notes 2 & 31 
Total Dissipation at 25°C 
Ambient Temperature 

FPQ3724/5 
-65QC to +150°C 

150QC 

300°C 

2.0W 

FQ3724/5 
-65Q C to +200Q C 

200QC 
300QC 

0.5W 

ELECTRICAL CHARACTERISTICS (25QC Ambient Temperature unless otherwise notedl 

FQ/FPQ3724 FQ/FPQ3725 
SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. 

VcEO(sus) Collector to Emitter 40 50 
Sustaining Voltage (Note 4) 

BVcso Collector to Base 70 80 
Breakdown Voltage 

BVcES Collector to Emitter 70 80 
Breakdown Voltage 

BVEBO Emitter to Base 6.0 6.0 
Breakdown Voltage 

lcso Collector Cutoff Current 1.7 1.7 

120 120 

VsE(satl Base Saturation Voltage (Note 4) 1.2 1.2 

VcE(sat) Collector Saturation Voltage 0.5 0.5 
(Note 4) 0.5 0.5 

0.6 0.6 

hf E DC Pulse Current Gain (Note 4) 50 50 

30 20 

hte High Frequency Current Gain 2.0 2.0 

ton Turn On Time 35 35 
(see test circuit no. 265) 

to ff Turn Off Time 60 60 
(see test circuit no. 265) 

ts Storage Time 50 50 
(see test circuit no. 265) 

Ceb Emitter to Base Capacitance 60 60 

Ccb Collector to Base Capacitance 12 12 

NOTES: 

CONNECTION DIAGRAMS 

See Package Outlines 

T0116·1 

FP03724 
FP03725 

UNITS 

v 

v 

v 

v 

µA 

µA 

v 

v 
v 

v 

ns 

ns 

ns 

pF 

pF 

T086·1 

FQ3724 
FQ3725 

TEST CONDITIONS 

lc=lOmA,19=0 

le= 10µA, IE= 0 

le= 10µA, 19 = 0 

IE= 10µA, le= 0 

Vee= 40 V, IE= 0 

Vee =40V, IE= 0, 

TA= 100QC 

le= 500 mA, 18 = 50 mA 

le= 500mA, 18 = 50mA 

le= 500 mA, Is= 50 mA, 

TA= -55QC 

le= 500 mA, Is= 50 mA, 

TA= 100QC 

le= 100mA, VcE = 1.0V 

le= 500mA, VcE = 1.0V 

le= 50mA, VcE = 10V, 

f = 100 MHz 

le= 500 mA, 191 = 50 mA 

le= 500 mA, 191 = 192 = 50 mA 

le= 500 mA, 191 = 192 = 50 mA 

le= 0, VEB = 0.5 V 

IE=O,Vcs=10V 

"'Planar is a patented Fairchild process 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 150Q C and junction to ambient thermal resistance of 62.5Q C/W (derating factor of 

16 mW/QC) for FPQ3724 and FPQ3725. 
These ratings give a maximum junction temperature of 200QC and junction to ambient thermal resistance of 350QC/W (derating factor of 
2.86 mW/QC) for FQ3724 and FQ3725. 

4. Pulse conditions: length= 300 µs; duty cycle= 1%. 
5. For product family characteristic curves, refer to Section 5-SS13. 
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FSA 141 OM • FSA 1411 M • FSA2002M • FSA2003M 
AIR ISOLATED MONOLITHIC ARRAYS 8 COMMON CATHODE 8 COMMON ANODE 

• C ... 4.0 pF MAX 
• t.VF ... 15 mV (MAX)@ 10 mA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 
Operating Temperature 

Maximum Power Dissipation 

Dissipation per Junction 

per Package 

Maximum Voltage and Currents 

WIV Working Inverse Voltage 

IF Forward Current Steady State DC 

if Peak Forward Surge Current 

Pulse Width = 1.0 s 

Pulse Width = 1.0 µs 

DIFFUSED SILICON PLANAR* DIODES 

-55°C to +150°C 

200°C 

400mW 

600mW 

55 v 
350 mA 

1.0 A 

2.0 A 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. UNITS 

BV Breakdown Voltage 60 v 
VF Forward Voltage (Note 2) 1.5 v 

1.1 v 
1.0 v 

IR Reverse Current 100 nA 

100 µA 

c Capacitance 4.0 pF 

VFM Peak Forward Voltage (Note 3) 4.0 v 
ttr Forward Recovery Time (Note 3) 40 ns 

trr Reverse Recovery Time (Note 3) 10 ns 

50 ns 

t.VF ·Forward Voltage Match (Note 3) 15 mV 

CIRCUIT DIAGRAMS 

See Package Outlines 

TOS-11 

(10-LEAD) 

FSA1410M 

FSA1411M 

T085-1 

FSA2002M 

FSA2003M 

TEST CONDITIONS 

IR= 10 µA 

IF= 500 mA 

IF= 200 mA 

IF= 100 mA 

VR = 40 V 

V R = 40 V, TA = 1 50° C 

VR=O,f=1.0MHz 

IF = 500 mA, tr < 10 ns 

If= 500 mA, tr< 10 ns 

It= Ir= 10-200mA 

RL = 100 n, Rec. to IR 

If = 500 mA, I r = 50 mA 

RL = 100 n. Rec. to 5.0 mA 

IF= 10 mA 

l ++++++++ l ff ff ff f + ff ff ff ff I ff ff ff ff I 
FSA1410M FSA1411M FSA2002M FSA2003M 

*Planar is a patented Fairchild process. 

NOTES: 
1. Ratings apply to individual diodes. For multiple diode operations, total power must not exceed power dissipation rating listed. 
2. These values apply for a single 8 ms pulse. 
3. For product family characteristic curves and test circuits, refer to Section 5 - 011. 
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FSA2500M • FSA2501 M • FSA2502M 
AIR ISOLATED MONOLITHIC CORE DRIVERS 

• C ... 5.0 pF MAX 

• VF ... 1.5 V (MAX)@ 500 mA 

• trr ... 50 ns (MAX) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Temperature 

Maximum Power Dissipation (Note 3) 

Dissipation per Junction 

per Package 

Maximum Voltage and Currents (Note 2) 

PIV Peak Inverse Voltage 

IF DC Forward Current 

Peak Forward Surge Current 

Pulse Width = 1.0 s 

Pulse Width = 1.0 µs 

DIFFUSED SILICON PLANAR* DIODES 

~55°C to +200°C 

150°C 

400 mW 

650 mW 

55 v 
350 mA 

1.0A 

2.0 A 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature) (Note 4) 

SYMBOL CHARACTERISTIC MIN. MAX. 

BV Breakdown Voltage 60 

VF Forward Voltage (Note 5) 1.0 

1 .1 

1.5 

AVF Forward Voltage Match (Note 8) 15 

IR Reverse Current (Note 6) 100 

200 

c Capacitance (Note 7) 5.0 

!fr Forward Recovery Time (Note 8) 40 

trr Reverse Recovery Time (Note 8) 10 

50 

CIRCUIT DIAGRAMS 

10 

FSA2500M FSA2501M 

NOTES: 

See Package Outlines 

T085-1 T0116-2 T05-11 
10-LEAD 

FSA2500M FSA2501M FSA2502M 

UNITS TEST CONDITIONS 

v IR= 10 µA 

v IF= 100 mA 

v IF= 200 mA 

v IF= 500 mA 

mV IF= 10 mA 

nA VR = 40 V 

µA VR = 40 V, TA= 150°C 

pF VR=O,f=1.0MHz 

ns If= 500 mA 

ns If = Ir = 1 0 mA to 200 mA 

RL = 100 r!, Irr= 0.1 IR 

ns If = 500 mA, Ir = 50 mA 

RL = 10on, Irr= 5.0mA 

10 

FSA2502M 

*Planar is a patented Fairchild process. 

1. The maximum ratings are limiting values above which satisfactory performance may be impaired. 
2. These values apply for a single 50 ms pulse. 
3. These are steady state limits. The factory should be consulted in applications involving pulsed or low duty cycle operation. 
4. Limits and typical electrical characteristics apply to single diode operation only. The diodes not under test are open circuited, except for IR· 
5. These values apply for a single 8 ms pulse. 
6. To measure reverse current of an individual diode, see test circuits, Note 8. 
7. The capacitance is measured from pin to pin across any one of the diodes. The interaction of other diodes is therefore included in the measured value. 

8. For product family characteristic curves and test circuits refer to Section 5-011. 
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FSA2503M • FSA2504M 
AIR ISOLATED MONOLITHIC CORE DRIVERS 

DIFFUSED SILICON PLANAR* DIODES 

• C ... 5.0 pF (MAX) 
• VF ... 1.5 V (MAX)@ 500 mA 
• trr ... 50 ns (MAXI 

ABSOLUTE MAXIMUM RATINGS (Note 1 I 
Maximum Temperatures 

Storage Temperature 
Operating Temperature 

Maximum Power Dissipation (Note 3) 
Dissipation per Junction 

per Package 

Maximum Voltage and Currents (Note 2) 

PIV Peak Inverse Voltage 
DC Forward Current 
Peak Forward Surge Current 

Pulse Width = 1.0 s 
Pulse Width = 1.0 µs 

-55° c to +200° c 
150°C 

400mW 

650 mw 

55V 
350mA 

1.0 A 
2.0A 

ELECTRICAL CHARACTERISTICS (25'C Ambient Temperature) (Note 4) 

SYMBOL CHARACTERISTIC 

BV Breakdown Voltage 

VF Forward Voltage (Note 5) 

IWF Forward Voltage Match (Note 8) 

IR Reverse Current (Note 6) 

c Capacitance (Note 7) 

lfr Forward Recovery Time (Note 8) 

trr Reverse Recovery Time (Note 8) 

NOTES: 

MIN. MAX. 

60 

1.0 

1 .1 

1.5 

15 

100 

200 

5.0 

40 

10 

50 

CIRCUIT DIAGRAMS 

FSA2503M 
FSA2504M 

Dual 8 Diode Array 

1. The maximum ratings are limiting values above which satisfactory performance may be impaired. 
2. These values apply for a single 50 ms pulse. 

UNITS 

v 
v 
v 
v 

mV 

nA 

µA 

pF 

ns 

ns 

ns 

See Package Outlines 

T086-1 T0116-2 

FSA2504M FSA2503M 

TEST CONDITIONS 

IR= 10µA 

IF= 100 mA 

IF= 200 mA 

IF= 500 mA 

IF= 10 mA 

VR = 40 V 

VR = 40 V, TA = 150° C 

VR = 0, f = 1.0 MHz 

It= 500 mA 

If = Ir = 10 mA to 200 mA 

RL = 100 !1, Irr= 0.1 IR 

If= 500 mA, Ir= 50 mA 

RL = 100 !1, Irr= 5.0 mA 

*Planar is a patented Fairchild process. 

3. These are steady state limits. The factory should be consulted in applications involving pulsed or low duty cycle operation. 
4. Limits and typical electrical characteristics apply to single diode operation only. The diodes not under test are open circuited, except for IR· 
5. These values apply for a single 8 ms pulse. 
6. To measure reverse current of an individual diode, see test circuits, Note 8. 
7. The capacitance is measured from pin to pin across any one of the diodes. The interaction of other diodes is therefore included in 

the measured value. 
8. For product family characteristic curves and circuits, refer to Section 5 - 011. 
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FSA2508M • FSA2509M • FSA251 OM 
AIR ISOLATED MONOLITHIC CORE DRIVERS 

• C ... 5.0 pf MAX 
• Vf ... 1.3V (MAX)@500mA 
• trr ... 50 ns (MAXI 

ABSOLUTE MAXIMUM RATINGS (Note 11 

Maximum Temperatures 

Storage Temperature 
Operating Temperature 

Maximum Power Dissipation (Note 3) 

Dissipation per Junction 
per Package 

Maximum Voltage and Currents (Note 2) 

PIV Peak Inverse Voltage 

If DC Forward Current 
it Peak Forward Surge Current 

Pulse Width = 1.0 s 
Pulse Width = 1.0 µs 

DIFFUSED SILICON PLANAR* DIODES 

-55°C to +150°C 
150°C 

400mW 

650mW 

55 v 
350mA 

1.0 A 
2.0A 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature) (Note 4) 

SYMBOL CHARACTERISTIC 

BV Breakdown Voltage 

VF Forward Voltage (Note 5) 

6Vf Forward Voltage Match (Note 81 

IR Reverse Current (Note 61 

c Capacitance (Note 7) 

ttr Forward Recovery Time (Note 8) 

trr Reverse Recovery Time (Note 8) 

14 

FSA2508M 

4 Quad Diode Array 

NOTES: 

MIN. MAX. 

60 

1.0 

1.1 

1.3 

15 

100 

200 

5.0 

40 

10 

50 

CIRCUIT DIAGRAMS 

FSA2509M 

Dual 8 Diode Array 

UNITS 

v 
v 
v 
v 

mV 

nA 

µA 

pF 

ns 

ns 

ns 

1. The maximum ratings are limiting values above which satisfactory performance may be impaired. 
2. These values apply for a single 50 ms pulse. 

14 

See Package Outlines 

T0116·3 

FSA2508M 

T0116-1 

FSA2509M 
FSA2510M 

TEST CONDITIONS 

IR= 10µA 

If= 100 mA 

IF= 200 mA 

If= 500 mA 

If= 10 mA 

VR = 40 V 

V R = 40 V, TA = 1 50° C 

VR=O,f=1.0MHz 

If= 500 mA 

If = Ir = 10 mA to 200 mA 

RL = 100 n., Irr= 0.1 IR 

If = 500 mA, Ir = 50 mA 

AL= 100 n., Irr= 5.0 mA 

FSA2510M 

16 Diode Array 

*Planar is a patented Fairchild process. 

3. These are steady state limits. The factory should be consulted in applications involving pulsed or low duty cycle operation. 
4. Limits and typical electrical characteristics apply to single diode operation only. The diodes not under test are open circuited, except for IR· 
5. These values apply for a single 8 ms pulse. 

6. To measure reverse current of an individual diode see test circuits, Note 8. 
7. The capacitance is measured from pin to pin across any one of the diodes. The interaction of other diodes is therefore included in the measured value. 

8. For product family char.acteristic curves and test circuits, refer to Section 5 - D 11. 
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FSA2563M • FSA2564M • FSA2565M • FSA2566M 
COMMON CATHODE COMMON ANODE 

DIFFUSED SILICON PLANAR* AIR ISOLATED MONOLITHIC DIODE ARRAYS 

• C ... 5.0 pF (MAXI 

• VF ... 1.3 V (MAXI@ 500 mA 
See TO 116-1 Package Outline 

• AVF ... 15 mV (MAXI 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Temperature 

Maximum Power Dissipation (Note 3) 

Total Dissipation per Junction 

per Package 

Maximum Voltage and Currents (Note 2) 

PIV Peak Inverse Voltage 

DC Forward Current 

Peak Forward Surge Current 

Pulse Width = 1 .0 s 

Pulse Width = 10 µs 

-55°C to +150°C 

+150°C 

400 mW 

600mW 

55 v 
350 mA 

1.0A 

2.0 A 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) (Note 41 

SYMBOL CHARACTERISTIC MIN. MAX. UNITS TEST CONDITIONS 

BV Breakdown Voltage 60 v IR= 10 µA 

VF Forward Voltage (Note 5) 1.0 v IF= 100 mA 

1.1 v IF= 200 mA 

1.3 v IF= 500 mA 

IR Reverse Current (Note 6) 100 nA VR = 40 V 

100 µA V R = 40 V, TA = 125° C 

c Capacitance (Note 7) 5.0 pF VR=OV,f=1.0MHz 

VFM Peak Forward Voltage (Note 6) 4.0 v IF= 500 mA 

!fr Forward Recovery Time (Note 6) 40 ns IF= 500 mA 

trr Reverse Recovery Time (Note 6) 10 ns It= Ir= 10 mA to 200 mA 

RL = 100 n, Irr= 0.1 Ir 

50 ns It= 500 mA, Ir= 50 mA 

RL = 100 n, Irr= 5.0 mA 

AVF Forward Voltage Match (Note 6) 15 mV If= 10 mA 

CIRCUIT DIAGRAMS 

14 

11 12 11 12 10 11 12 13 14 10 11 12 13 14 

FSA2563M FSA2564M FSA2565M FSA2566M 

*Planar is a patented Fairchild process. 

NOTES: 
1. The maximum ratings are limiting values above which satisfactory performance may be impaired. 
2. These values apply for a single 50 ms pulse. 
3. These are steady state limits. The factory should be consulted in applications involving pulsed or low duty cycle operation. 
4. Limits and typical electrical characteristics apply to single diode operation only. The diodes not under test are open circuited, except for IR· 
5. These values apply for a single 8 ms pulse. 
6. For product family characteristic curves and test circuits, refer to Section 5 - 011. 
7. The capacitance is measured from pin to pin across any one of the diodes. The interaction of other diodes is therefore included in the measured value. 
8. To measure reverse current of an individual diode, see test circuits. (Note 6) 
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FSA2619M/20M/21 M • FSA2719M/20M/21 M 
AIR ISOLATED MONOLITHIC ARRAYS 

DIFFUSED SILICON PLANAR* DIODES 

• C ... 4.0 pF MAX 
• LlVF ... 15 mV MAX@ 10 mA 

ABSOLUTE MAXIMUM RATINGS (TA; 25°C) (Notes 1 & 7) 

Maximum Temperatures 
Storage Temperature FSA2621M. FSA2721M -55°C to +150°C 

FSA2619M, FSA2620M} 0 o 

FSA2719M, FSA2720M - 55 C to +200 C 
Operating Temperature 

Maximum Power Dissipation 
Total Dissipation per Junction 

per Package 

Maximum Voltage and Currents (Note 2) 
VR Reverse Voltage at -65°C to +150°C 

lo 
lo 

Average Rectified Forward Current 
Average Rectified Forward Current at 150° C 
Recurrent Peak Forward Current 
Surge Current, Pulse Width ; 1.0 s 

FSA2619M 
FSA2719M 

IF 
if(surge) 
RE Minimum Rectification Efficiency@ 100 MHz @2.0 V rms 

150°C 

400mW 
600mW 

75 v 
65 v 

200 mA 
10 mA 

350 mA 
1.0 A 
45% 

T0116-3 

FSA2619M 
FSA2719M 

See Package Outlines 

T0116-1 

FSA2620M 
FSA2720M 

T086-1 

FSA2621M 
FSA2721M 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) (Note 4) 

SYMBOL 

BV 

IR 

VF 

trr 

c 

LlVf 

ttr 

VFM 

NOTES: 

CHARACTERISTIC MIN. MAX. 

Breakdown Voltage FSA2719M 75 

FSA2619M 100 

Reverse Current (Note 6) FSA2619M 5.0 

0.025 

50 

FSA2719M 100 

100 

Forward Voltage (Note 5) 1.0 

Reverse Recovery Time (Note 7) FSA2619M 5.0 

FSA2719M 6.0 

Capacitance (Note 7) FSA2619M 4.0 

FSA2719M 3.0 

Forward Voltage Match (Note 7) 15 

Forward Recovery Time FSA2619M 2.5 
(Note 7) 

Peak Forward Voltage FSA2719M 3.0 

CIRCUIT DIAGRAMS 

B 

ff ff ff ff 
9 10 11 12 13 14 15 16 

FSA2619M 
FSA2719M 

8 Diodes 

UNITS TEST CONDITIONS 

v IR; 5.0µA 

v IR; 100µA 

µA VR; 75 V 

µA VR ;-20V 

µA VR; -20 V, TA; 150°C 

nA VR; -50 V 

µA V R ; -50 V, TA ; 1 50° C 

v IF; 10 mA 

ns If; Ir; 10mA, Irr; 1.0mA 

ns If; Ir; 10mA, Irr; 1.0mA 

pF VR;O 

pF VR;O 

mV IF; 10 mA 

ns 50 mA Peak square wave, 

0.1 µs Pulse Width, 5.0 kHz - 100 kHz 

v If; 100mA, tr< 10ns 

7 6 5 

ff ff ff f 
8 9 10 11 12 13 14 

FSA2720M • FSA2721M 
FSA2620M • FSA2621M 

7 Diodes 

*Planar is a patented Fairchild process. 

1. The maximum ratings are limiting values above which satisfactory performance may be impaired. 
2. These values apply for a single 50 ms pulse. 
3. These are steady state limits. The factory should be consulted in applications involving pulsed or low duty cycle operation. 
4. Limits and typical electrical characteristics apply to single diode operation only. The diodes not under test are open circuited. 
5. These values apply for a single 8 ms pulse. 
6. To measure reverse current of an individual diode see test circuit note 7. 
7. For product family characteristic curves and circuits refer to Section 5- 011. 
8. FSA2719M denotes series FSA2719M, FSA2720M, FSA2721 M; FSA2619M denotes series FSA2619M, FSA2620M, FSA2621 M. 
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FSA2702M/3M/4M/5M • FSA2770M 
AIR ISOLATED MONOLITHIC ARRAYS 

• BV ... 60V(MIN)@10µA 

• trr ... 6.0 ns (MAX)@ It= Ir= 10 mA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Temperature 

Maximum Power Dissipation (Note 2) 

Total Dissipation 

Maximum Voltages and Currents (Note 3) 

PI V Peak Inverse Voltage 

DC Forward Current 

Peak Forward Surge Current 

Pulse Width = 1.0 s 
Pulse Width = 1 .0 µs 

DIFFUSED SILICON PLANAR* DIODES 

-55° C to +200° C 

150°C 

500 mW 

55 v 
350 mA 

1.0 A 
4.0 A 

See Package Outlines 

T05·11 
(10-LEAD) 

FSA2770M 

T05-12 

1 2 3 4 

FSA2702M 
FSA2704M 

T018-3 

1 2 3 4 

FSA2703M 
FSA2705M 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) (Note 4) 

SYMBOL CHARACTERISTIC MIN. MAX. UNITS TEST CONDITIONS 

BV Breakdown Voltage 60 v IR= 100 µA 

IR Reverse Current (Note 6) 100 nA VR = 40 V 

100 µA V R = 40 V. TA = 1 50° C 

c Capacitance (Note 7) 4.0 pF VR = 0 

VF Forward Voltage (Note 5) 1.000 v IF= 200 mA 

.920 v IF= 100 mA 

.850 v IF= 50 mA 

.780 v IF= 20 mA 

.740 v IF= 10 mA 

.700 v IF= 5.0 mA 

.650 v IF=2.0mA 

.620 v IF= 1.0 mA 

trr Reverse Recovery Time (Note 8) 6.0 ns It= Ir= 10 mA, Irr= 1.0 mA 

8.0 ns It= Ir= 200 mA, Irr= 20 mA 

Ll.VF Forward Voltage Match (Note 8) 

FSA2702,FSA2703,FSA2770 3.0 mV IF=10µAto10mA 

TA= -55°C to +100°C 

Ll.IR Reverse Current Match (Note 8) 

FSA2702,FSA2703,FSA2770 1.0 µA VR = 10 V, TA= -55°C to +100°C 

CIRCUIT DIAGRAMS 5 0 # f 
)' )' )' r * * /~ * /* '* ft * * * 

/ 

2 4 2 ~ 2 4 2 4 
() --<O. ~ 0--• 0--. ~ -D 0 . >--D 

* ~ * ;¥ * * * fe * * l: L I. 3 L 8 o-· --# J 
6 10 

FSA2702M FSA2703M FSA2704M FSA2705M FSA2770M 

See additional circuit diagrams and test circuits on following page. 

3 .,. ~ 

NOTES: *Planar is a patented Fairchild process. 
1. The maximum ratings are limiting values above which satisfactory performance may be impaired. 
2. These values apply for a single 50 ms pulse. 
3. These are steady state limits. The factory should be consulted in applications involving pulsed or low duty cycle operation. 
4. Limits and typical electrical characteristics apply to single diode operation only. The diodes not under test are open circuited, except for IR, .6.IR 

and Ll.VF· (Note 6) 
5. These values apply for a single 8 ms pulse. 
6. To measure reverse current of an individual diode, see test circuits, Note 8. 
7. The capacitance is measured from pin to pin across any one of the diodes. The interaction of other diodes is therefore included in the measured value. 
8. For product family characteristic curves and test circuits, refer to Section 5-011. 
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FSA2771 M through FSA2774M 
AIR ISOLATED MONOLITHIC ARRAYS 

DIFFUSED SILICON PLANAR* DIODES 

• BV ... 60 V (MIN)@ 10 µ,A 
• trr ... 6.0 ns (MAX)@ It= Ir= 10 mA 

See Package Outlines 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 
Operating Temperature 

Maximum Power Dissipation (Note 2) 

Total Dissipation 

Maximum Voltage and Currents (Note 3) 

PIV Peak Inverse Voltage 
IF DC Forward Current 

-55° C to +200° C 
150°C 

500mW 

55 v 
350mA 

T05-11 
(10-LEAD) 

T05-12 

1 2 3 4 

T018-3 

1 23 4 

If Peak Forward Surge Current 
Pulse Width = 1.0 s 
Pulse Width = 1.0 µ,s 

1.0 A 
4.0A 

FSA2771M 
FSA2772M FSA2773M FSA2774M 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) (Note 4) 

SYMBOL CHARACTERISTIC MIN. MAX. UNITS TEST CONDITIONS 

BV Breakdown Voltage 60 v IR= 100 µ,A 

IR Reverse Current (Note 6) 100 nA VR = 40 V 

100 µ,A V R = 40 V, TA = 150° C 

VF Forward Voltage (Note 5) 1.0 v IF= 100 mA 

c Capac ita nee (Note 7) 3.0 pF VR =OV 

trr Reverse Recovery Time (Note 8) 6.0 ns It= Ir= 10mA, 1rr= 1.0mA 

ti.VF Forward Voltage Match (Note 8) 3.0 mV If= 20 µ,A - 2.0 mA 

TA= -55°C to +100°C 

CIRCUIT DIAGRAMS 

4 6 

~ ;_/"~ 3 7 ~ 
<>-----#------- 3 7 

~ 
2 8 2 8 

<>-----#------- ~ 

')/~ ~ 

FSA2771M FSA2772M FSA2773M FSA2774M 

See test circuits on following page. 

NOTES: •Planar is a patented Fairchild process. 
1. The maximum ratings are limiting values above which satisfactory performance may be impaired. 
2. These values apply for a single 50 ms pulse. 
3. These are steady state limits. The factory should be consulted in applications involving pulsed or low duty cycle operation. 
4. Limits and typical electrical characteristics apply to single diode operation only. The diodes not under test are open circuited, except for IR• Li.IR 

and Li.VF. (Note 6) 
5. These values apply for a single 8 ms pulse. 
6. To measure reverse current of an individual diode, see test circuits, Note 8. 
7. The capacitance is measured from pin to pin across any one of the diodes. The interaction of other diodes is therefore included in the measured value. 
8. For product family characteristic curves and test circuits, refer to Section 5-011. 
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FSA2775M through FSA2786M 
AIR ISOLATED MONOLITHIC ARRAYS 

• BV ... 60V (MIN)@ 10µA 

• trr ... 6.0 ns (MAX)@ If= Ir= 10 mA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

DIFFUSED SILICON PLANAR* DIODES 

See T05-11 Package Outline 
(10-LEAD) 

Maximum Temperatures 

Storage Temperature 

Operating Temperature 

-55° C to +200° C 

150°C 

Maximum Power Dissipation (Note 2) 

Total Dissipation 

Maximum Voltage and Currents (Note 31 

PIV Peak Inverse Voltage 

DC Forward Current 
Peak Forward Surge Current 

Pulse Width = 1.0 s 
Pulse Width = 1.0 µs 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) (Note 4) 

SYMBOL CHARACTERISTIC MIN. MAX. UNITS 

BV Breakdown Voltage 60 v 
VF Forward Voltage (Note 5) 1.5 v 

1. 1 v 
1.0 v 

IR Reverse Current (Note 6) 100 nA 

100 µA 

c Capacitance (Note 7) 3.0 pF 

VFM Peak Forward Voltage (Note 8) 4.0 v 
tfr Forward Recovery Time (Note 8) 40 ns 

trr Reverse Recovery Time (Note 8) 10 ns 

50 ns 

t.VF Forward Voltage Match (Fig. 31 15 mV 

CIRCUIT DIAGRAMS 

j 

# 3 
--D 

* -----0 4 

# . * ---("; 

1 ' 

~-. --+ # 6 
N # 

6 --!>\-- ----------0 

7 

# -< 

FSA2775M FSA2776M FSA2777M 

See additional circuit diagrams on following page. 

NOTES: 
1. The maximum ratings are limiting values above which satisfactory performance may be impaired. 
2. These values apply for a single 50 ms pulse. 

500 mW 

55 v 
350 mA 

1.0 A 
4.0 A 

TEST CONDITIONS 

IR= 1!} µA 

IF= 500 mA 

IF= 200 mA 

IF= 100 mA 

VR = 40 V 

V R = 40 V, TA = 150° C 

VR=O,f=l.OMHz 

lt=500mA,tr< 10ns 

lt=500mA,tr< 10ns 

It= Ir= 10-200mA 

RL = 100 n, Rec. to IR 

If= 500 mA, Ir= 50 mA 

RL = 100 n, Rec. to 5.0 mA 

IF= 10 mA 

F--: # 
# 

FSA2778M 

"'Pla~ar is a patented Fairchild process. 

3. These are steady state limits. The factory should be consulted in applications involving pulsed or low duty cycle operation. 
4. Limits and typical electrical characteristics apply to single diode operation only. The diodes not under test are open circuited, except for IR• ~IR 

and t.VF. (Note 6) 
5. These values apply for a oingle 8 ms pulse. 
6. To measure reverse current of an individual diode, see test circuits, Note 8. 
7. The capacitance is measured from pin to pin across any one of the diodes. The interaction of other diodes is therefore included in the measured value. 
8. For product family characteristic curves and test circuits refer to Section 5-011. 
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FSA2787M • FSA2788M 
AIR ISOLATED MONOLITHIC ARRAYS 

DIFFUSED SILICON PLANAR* DIODES 

• BV ... 60 V (MINI@ 10 µA 

• trr ... 6.0 ns (MAXI@ If= Ir= 10 mA 

ABSOLUTE MAXIMUM RATINGS (Note 11 

Maximum Temperatures 

Storage Temperature 
Operating Temperature 

Maximum Power Dissipation (Note 21 

Total Dissipation 

Maximum Voltage and Currents (Note 31 

Pl V Peak Inverse Voltage 
DC Forward Current 
Peak Forward Surge Current 

Pulse Width = 1.0 s 
Pulse Width = 1.0 µs 

-55° C to +200° C 
150°C 

500mW 

55 v 
350mA 

1.0 A 
4.0A 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) (Note 41 

SYMBOL CHARACTERISTIC MIN. MAX. UNITS 

BV Breakdown Voltage 60 v 
VF Forward Voltage (Note 51 1.0 v 

1.1 v 
1.5 v 

IR Reverse Current (Note 61 100 nA 

200 µA 

c Capacitance (Note 71 7.0 pF 

VFM Peak Forward Voltage (Note 81 4.0 v 
ttr Forward Recovery Time (Note 8) 40 ns 

trr Reverse Recovery Time (Note 81 10 ns 

50 ns 

FSA2787M 

See test circuits on following page. 

NOTES: 
1. The maximum ratings are limiting values above which satisfactory performance may be impaired. 
2. These values apply for a single 50 ms pulse. 

See Package Outlines 

T018-3 

1 2 34 

FSA2787M 

T05-11 

(10-LEADI 

FSA2788M 

TEST CONDITIONS 

IR= lOµA 

IF= 100 mA 

IF= 200 mA 

IF= 500 mA 

VR = 50 V 

V R = 50 V, TA = 150° C 

VR =OV,t= 1.0MHz 

It= 500 mA 

lf=500mA 

If= Ir= 10 mA to 200 mA 

RL = 100 n, Irr= 0.1 IR 

It= 500 mA, Ir= 50 mA 

RL = 100 n, Irr= 5.0 mA 

FSA2788M 

*Planar is a patented Fairchild process. 

3. These are steady state limits. The factory should be consulted in applications involving pulsed or low duty cycle operation. 
4. Limits and typical electrical characteristics apply to single diode operation only. The diodes not under test are open circuited, except for IR, Ll.IR 

and Ll.VF· (Note 6) 
5. These values apply for a single 8 ms pulse. 
6. To measure reverse current of an individual diode, see test circuits, Note 8. 
7. The capacitance is measured from pin to pin across any one of the diodes. The interaction of other diodes is therefore included in the measured value. 
8. For product family characteristic curves and test circuits refer to Section 5-011. 
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FT0601 • SE5315 
GATE PROTECTED MOS CASCODE N-CHANNEL FIELD EFFECT RF AMPLIFIERS 

DIFFUSED SILICON PLANAR* TRANSISTORS 

• Gps ... 16 dB (MIN), 19dB (TYP)@ 200 MHz (FT0601); 20 dB (MIN), 25 dB (TYP)@ 100 MHz (SE5315) 
• NF ... 4.0 dB (MAX), 2.5 dB (TYP)@ 200 MHz (FT0601 ); 4.0 dB (MAX), 2.0 dB (TYP)@ 100 MHz (SE5315) 

INTERNAL CONNECTIONS 
(BOTTOM) 

• Crs .... 05 pF (MAXI, 0.025 pF (TYP) 
• IMPROVED CROSS MODULATION REJECTION CAPABILITY 
• WIDE DYNAMIC OPERATING RANGE 
• AGC CAPABILITY TO 50 dB (TYP) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation (Note 21 
Total Dissipation at 25°C Ambient Temperature 
Linear Derating Factor 

Maximum Voltages and Current 
Vos Drain to Source Voltage 
VG1s(dc) Gate No. 1 Source Voltage 
VG1s(ac) Gate No. 1 Source Voltage 
VG2s(dc and ac) Gate No. 2 Source Voltage 
Io Drain Current 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC SE5315 FT0601 
MIN. TYP. MAX. MIN. TYP. 

Gps Power Gain (unneutralized) 20 25 
(see test circuit no. 580) 

(see test circuit no. 564) 16 19 

NF Noise Figure 2.0 4.0 
(see test circuit no. 580) 

(see test circuit no. 564) 2.5 

Crss Small Signal Short Circuit 0.025 0.05 0.025 
Reverse Transfer Capacitance 

losx Biased Drain Current 5.0 15 30 5.0 15 

gfs Forward Transconductance 7.0 11 7.0 11 

VG1S(OFFI Gate no. 1 to Source -1.5 -4.0 -1.5 
Cutoff Voltage 

VG2S(OFFI Gate no. 2 to Source -1.5 -4.0 -1.5 
Cutoff Voltage 

BVG1SS Gate no. 1 to Source ±6.0 ±13 ±25 ±6.0 ±13 
Breakdown Voltage 
(Note 3) 

BVG2ss Gate no. 2 to Source ±6.0 ±13 ±25 ±6.0 ±13 
Breakdown Voltage 
(Note 3) 

BVosx Breakdown Voltage, Drain 25 25 
to Source, Substrate 

1G1ss Gate no. 1 to Source ±0.003 ±20 ±0.003 
Leakage Current 

IG2SS Gate no. 2 Source ±0.003 ±20 ±0.003 
Leakage Current 

Additional Electrical Characteristics on following page. 

NOTES: 

-65°C to +200°C 
175°C 

0.33W 
2.2 mW/°C 

25 v 
--6.0 V to +1.0 V 
--6.0 V to +6.0 V 
-6.0 V to +6.0 V 

50mA 

MAX. UNITS 

dB 

dB 

4.0 dB 

0.05 pF 

30 mA 

mm ho 

-4.0 v 

-4.0 v 

±25 v 

±25 v 

v 

±20 nA 

±20 nA 

See T018-3 Package Outline 

TEST CONDITIONS 

Voo = +15 V, lo°" 10 mA 

VG2s = +4.0 V, f = 100 MHz 

Voo = +15 V, lo"" 8.0 mA 

VG2s = +4.0 V, f = 200 MHz 

Voo = +15 V, lo"" 10 mA 

VG2s = +4.0 V, f = 100 MHz 

Vos= +15 V, lo°" 8.0 mA 

VG2s = +4.0 V, f = 200 MHz 

Vos=+15v,1 0 =10mA 

VG2s = +4.0 V, f = 1.0 MHz 

Vos= +15 V, VG2s = 4.0 V, 

VG1S = 0 

v 0 s=+15V,lo=10mA 

VG2s = +4.0 V, f = 1.0 kHz 

Vos= +15 V, lo= 0.2 mA 

VG2S = +4.0 V 

Vos= +15 V, lo= 0.2 mA 

VG1s = 0 

IG1s = ± 100 µA, Vos= 0, 

VG2S = 0 

IG2s = ±100µA, Vos= 0, 

VG1S = 0 

VG1s = VG2s = -4.0 V, 

lo= 10 µA 

VG1S = +1.0 V or-6.0 V, 

Vos= 0, VG2S = 0 

VG2S = ±6.0 V, Vos= 0, 

VG1s=O 

"'Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. This is the breakdown voltage of the protection diodes. The diodes prevent voltage transients from exceeding this range. 
4. For product family characteristic curves, refer to Section 5 - SS26. 
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FT0601 • SE5315 
ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) (Cont'd) 

SYMBOL CHARACTERISTIC 
SE5315 FT0601 

UNITS TEST CONDITIONS 
MIN. TYP. MAX. MIN. TYP. MAX_ 

Ciss Small Signal Short Circuit 7.0 10 pF v0 s=+15V,lo=10mA 
Input Capacitance 

VG2s = +4.0 V, f = 1.0 MHz 

Coss Small Signal Short Circuit 2.6 3.5 pF Vos=+15V,lo=10mA 
Output Capacitance 

VG2s=+4.0V,f= 1.0MHz 

Yfs Magnitude of Forward 13 mm ho Vos= +15 V, lo= 10 mA, 
Transfer Admittance 

VG2s = +4.0 V, f = 200 MHz 

('-) Phase Angle of Forward -40 degree Vos= +15 V, lo= 10 mA, 
Transfer Admittance VG2s = +4.0 V, f ~ 200 MHz 

Riss Input Resistance 600 !1 VOS = + 1 5 V, ID = 10 mA 

VG2s = +4.0 V, f = 200 MHz 

Ross Output Resistance 4.5 kS! VOS = + 1 5 V, ID = 10 mA 

VG2s = +4.0 V, f = 200 MHz 

I 
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MD918 • MD918A • MD918B 
DUAL NPN ULTRA HIGH FREQUENCY OSCILLATORS AND AMPLIFIERS 

DIFFUSED SILICON PLANAR* TRANSISTORS 

• fT ... 600 MHz (MIN) 

• Cob ... 1.7 pF (MAX)@ 10 V 

• ELECTRICALLY SIMILAR TO 2N918 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation (Note 2) 

Total Dissipation at 25° C Ambient Temperature 

Linear Derating Factor 

Maximum Voltages and Current 

VcEO Collector to Emitter Voltage 
VEBO Emitter to Base Voltage 
VcBO Collector to Base Voltage 
le Collector Current 

One Side 
300 mW 

1.7 mW/°C 

-65°C to +200°C 

200°C 

Both Sides 

400 mW 
2.3 mW/°C 

15 v 
5.0 v 
30 v 

50 mA 

See T05-9 Package Outline 

CBEEBC 
123456 

MATCHING CHARACTERISTICS FOR EACH SIDE (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN MAX UNITS TEST CONDITIONS 

hFE1 DC Current Gain Ratio MD918A 0.9 1.0 } -- le= 1.0 mA, VcE = 5.0 V 
hFE2 (Note 3) MD918B 0.8 1.0 

lvBE1·VBE2i Base Voltage Differential MD918A 5.0 } mV le= 1.0 mA, VcE = 5.0 V 
MD918B 10 

C.(VBE1-VBE2) Base Voltage Differential Change MD918A 10 
}µV/°C 

le= 1 .0 mA, VcE = 5.0 V 

C.TA MD918B 20 TA = -55° C to +125° C 

ELECTRICAL CHARACTERISTICS FOR EACH SIDE (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. UNITS TEST CONDITIONS 

BVcEO Collector to Emitter Breakdown Voltage 15 v IB=O,lc=3.0mA 

BVcBo Collector to Base Breakdown Voltage 30 v le= 1.0 µA, IE= 0 

BVEBO Emitter to Base Breakdown Voltage 5.0 v IE=10µA,lc=O 

le Bo Collector Cutoff Current O.Ql µA VcB=15V,IE=O 

1.0 µA VcB = 15 V. IE =O, TA= 150°C 

hFE DC Current Gain 50 le= 1 .0 mA, VcE = 5.0 V 

VcE(sat) Collector to Emitter Saturation Voltage 0.2 v lc=10mA,IB=1.0mA 

VBE(sat) Base to Emitter Saturation Voltage 0.9 v le= 10 mA, I B = 1.0 mA 

fT Current Gain Bandwidth Product 600 MHz le= 4.0 mA, VcE = 10 V, f = 100 MHz 

Cab Output Capacitance 1.7 pF VcB = 10 V, IE= 0, f = 140 kHz 

3.0 pF VcB = 0, IE= 0, f = 140 kHz 

Cib Input Capacitance 2.0 pF VEB = 0.5 V, le= 0, f = 140 kHz 

NF Noise Figure 6.0 dB le= 1.0 mA, VcE = 6.0 V, f = 60 MHz, 

Rs= 400 n 

*Planar is a patented Fairchild process. 

NOTES: 
1. These ratings are limiting values above which the serviceability of any individual semiconductor may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. Lowest of two hFE ratings is taken as hFE1 for purposes of this ratio. 
4. For product family characteristic curves, refer to Section 5-SS27. 
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MD2218 • MD2218A • MD2219 • MD2219A 
DUAL NPN SMALL SIGNAL GENERAL PURPOSE AMPLIFIERS AND SWITCHES 

DIFFUSED SILICON* PLANAR EPITAXIAL TRANSISTORS 

• ELECTRICALLY SIMILAR TO THE CORRESPONDING 2N NUMBER 

ABSOLUTE MAXIMUM RATINGS !Note 1) 

Maximum Temperatures 

Operating and Storage Junction Temperature 

Maximum Power Dissipation !Note 2) 

Total Dissipation at 25°C Ambient Temperature 

Linear Derating Factor 

Total Dissipation at 25°C Case Temperature 

Linear Dearting Factor 

Maximum Voltages and Current 

VcEO 

Vcso 

VEBO 

le 

Collector to Emitter Voltage 

Collector to Base Voltage 

Emitter to Base Voltage 

Collector Current 

One Side 

500 mW 

2.9 mW/°C 

1.2W 

6.83 mw/''c 

MD2218 
MD2219 

30 v 
60 v 
5.0 v 

600mA 

-65°C to +200°C 

Both Sides 

600 mW 

3.4 mW/°C 

2.0W 

11.43 mW/°C 

MD2218A 
MD2219A 

40 v 
75 v 

6.0 v 
600 mA 

See T05-9 Package Outline 

CBEEBC 
123456 

ELECTRICAL CHARACTERISTICS leach side) l25°C Ambient Temperature unless otherwise noted) 

MD2218 MD2218A 
SYMBOL CHARACTERISTIC MD2219 M02219A UNITS TEST CONDITIONS 

MIN. MAX. MIN. MAX. 

BVcEO Collector to Emitter Breakdown 30 
Voltage I Note 2) 

40 v 1c=1omA,1 8 =0 

BVcso Collector to Base Breakdown 60 75 v le= 10 µA, IE = 0 
Voltage 

BVEBO Emitter to Base Breakdown 5.0 6.0 v IE=10µA,lc=O 
Voltage 

lcEX Collector Cutoff Current 20 15 nA VcE=50V,VEs=3.0V 

25 25 µA VcE = 50 V, VEB = 3.0 V, 

TA= 150°C 

Isl Base Cutoff Current 30 30 nA VcE=50V,Vrn=3.0V 

VcElsatl Collector to Emitter Saturation 
Voltage (Note 31 

0.4 0.3 v le= 150 mA, Is= 15 mA 

1.2 0.9 v le= 300 mA, Is= 30 mA 

VsElsatl Base to Emitter Saturation 
Voltage (Note 3) 

0.6 1.3 0.6 1.2 v lc=150mA,1 8 =15mA 

2.0 1.8 v le= 300 mA, Is= 30 mA 

fT Current Gain Bandwidth Product 200 IMD2218) 250 IMD2218A) le= 20 mA, VcE = 20 V, 

250 (MD2219) 300 IMD2219AI f=100MHz 

Cob Output Capacitance 8.0 8.0 pF Vcs = 10 V, IE = 0, f = 100 kHz 

Cib Input Capacitance 30 25 pF VsE = 0.5 V, le= 0, f = 100 kHz 

td Delay Time 20 15 ns Vee= 30 V, VEBloff) = 0.5 V, 

le= 150 mA, ls1=15 mA 

tr Rise Time 40 30 ns Vee= 30 V, VEBloff) = 0.5 V, 

le= 150 mA, ls1 = 15 mA 

Additional Electrical Characteristics on following page. *Planar is a patented Fairchild process. 

NOTES: 

1. These ratings are limiting values above which the serviceability of any individual semiconductor may be impaired. 
2. Pulse Conditions: length ~ 300 µs; duty cycle=~ 2%. 

3. For product family characteristic curves, refer to Section 5 - SS15. 
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MD2218 • MD2218A • MD2219 • MD2219A 
ELECTRICAL CHARACTERISTICS (each side) (25°C Ambient Temperature unless otherwise noted) (Cont'd) 

MD2218 MD2218A 
SYMBOL CHARACTERISTIC MD2219 MD2219A UNITS TEST CONDITIONS 

MIN. MAX. MIN. MAX. 

ts Storage Time 280 250 ns Vee= 30 V, le= 150 mA, 

1B 1 =1B2 =15mA 

tf Fall Time 70 60 ns Vcc=30V,lc=150mA 

I B 1 = I B2 = 15 mA 

MD2218 MD2219 
SYMBOL CHARACTERISTIC MD2218A MD2219A UNITS TEST CONDITIONS 

MIN. MAX. MIN. MAX. 

hfE DC Current Gain (Note 3) 20 35 le= 0.1 mA, VcE = 10 V 

25 50 lc=1.0mA,VcE=10V 

35 75 lc=10mA,VcE=10V 

40 120 100 300 lc=150mA,VcE=10V 

20 50 le= 150 mA, VcE = 1.0 V 

20 (MD2218) 30 (MD2219) lc=300mA,VcE=10V 

25 (MD2218A) 40 (MD2219Al lc=300mA,VcE=10V 
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MD2369 • MD2369A • MD2369B 
DUAL NPN HIGH FREQUENCY SATURATED SWITCHING TYPE 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• t 0 n ... 15 ns (MAX) @ 10 mA 

• toff ... 20 ns (MAX)@ 10 mA 

• ELECTRICALLY SIMILAR TO 2N2369A 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation 

Total Dissipation at 25° C Ambient Temperature 

Linear Derating Factor 

Maximum Voltages and Currents 

VcEO Collector to Emitter Voltage 

Vcso Collector to Base Voltage 

VEBO Emitter to Base Voltage 

I c Collector Current Pulse Width = 1 0 µs 

One Side 

500 mW 

1.5 mW/°C 

-65° C to +200° C 

200°C 

Both Sides 

600 mW 

2.0 mW/''c 

15 )J 

40 v 
5.0 v 

500 mA 

See T05-9 Package Outline 

CBEEBC 
123456 

MATCHING CHARACTERISTICS FOR EACH SIDE (25° C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. UNITS TEST CONDITIONS 

hFEl DC Current Gain Ratio MD2369A 0.9 1.0 } -- le= 3.0 mA, VcE = 1 .0 V 
hfE2 (Note 3) MD2369B 0.8 1 .0 

lvBEl -VsE2l Base Voltage Differential MD2369A 5.0 } le= 3.0 mA, VcE = 1.0 V mV 
MD2369B 10 

A(VsE1-VsE2l Base Voltage Differential MD2369A 10 } µV/°C 
le= 3.0 mA, VcE = 1.0 V, 

ATA Gradient MD2369B 20 TA= -55°C to +125°C 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. UNITS TEST CONDITIONS 

BVcEo Collector to Emitter Breakdown Voltage 15 v 1c=1omA,1 8 =0 

(Note 4) 

BVcso Collector to Base Breakdown Voltage 40 v lc=lOmA,IE=O 

BVEBO Emitter to Base Breakdown Voltage 5.0 v IE=lOµA,lc=O 

lcso Collector Cutoff Current 30 nA V CB = 20 V, I E = 0 

30 µA Vcs = 20 v' IE = 0, TA = 150° c 

hFE DC Current Gain (Note 4) 40 140 le= 10 mA,'VcE = 1.0 V 

20 IC = 1 0 mA, V CE = 1 .0 V, TA = -55° C 

VcE(sat) Collector to Emitter Saturation Voltage 0.25 v le= 10 mA, Is= 1.0 mA 

VsE(satl Base to Emitter Saturation Voltage 0.7 0.85 v lc=lOmA.ls=l.OmA 

fT Current Gain Bandwidth Product 500 MHz le= 10 mA, VcE = 10 V, f = 100 MHz 

Cob Output Capacitance 4.0 pF V CB = 5 .0 V, IE = 0, f = 140 kHz 

Cib Input Capacitance 4.0 pF VsE = 1.0 V, le= 0, f = 140 MHz 

Ts Charge Storage Time Constant 13 ns le= 10 mA, ls1 = ls2 = 2.5 mA 

ton Turn On Time 15 ns le= 10 mA, ls1 = 3.0 mA 

Vss = -1.5 V, V1N = +12.1 v 

to ff Turn Off Time 20 ns le= 10 mA, ls1 = ls2 = 3.0 mA 

Vss = -9.15 V, V1N = +19.9 v 

*Planar is a patented Fairchild process. 

NOTES: 
1. These ratings are limiting values above which the serviceability of any individual semiconductor may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. Lowest of two hFE ratings is taken as hFE1 for purposes of this ratio. 
4. Pulse conditions: length= 300 µs; duty cycle= 2%. 
5. For product family characteristic curves, refer to Section 5 - SS28 
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MD2904 • MD2904A • MD2905 • MD2905A 
DUAL PNP HIGH SPEED SWITCHES AND CORE DRIVERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• BVcBO ... 60 v (MIN) 

• ELECTRICALLY SIMILAR TO THE CORRESPONDING 2N NUMBER 

• COMPLEMENTS ... MD2218, MD2218A, MD2219, MD2219A 

ABSOLUTE MAXIMUM RATINGS (Each Side) (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation 
Total Dissipation at 25°C Ambient Temperature 
Linear Derating Factor 

at 25° C Case Temperature 
Linear Derating Factor 

Maximum Voltages and Current 

VcEO Collector to Emitter Voltage 
Vcao Collector to Base Voltage 
VEBO Emitter to Base Voltage 
I c Collector Current 

One Side 
500mW 

2.9 mW/°C 
1.2 w 

6.83 mW/°C 

MD2904 
MD2905 

-40 v 
-60 v 
-5.0 v 

600 mA 

-65° C to +200° C 
200°C 

Both Sides 
600mW 

3.4 mW/°C 
2.0W 

11.43 mW/°C 

MD2904A 
MD2905A 

-60 v 
-60 v 
-5.0 v 

600 mA 

See T05-9 Package Outline 

CBEEBC 
123456 

ELECTRICAL CHARACTERISTICS FOR EACH SIDE (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 
MD2904 MD2904A 

UNITS TEST CONDITIONS 
MIN. MAX. MIN. MAX. 

BVcEO Collector to Emitter Breakdown -40 -60 v lc=lOmA,1 8 =0 

Voltage (Note 2) 

BVcao Collector to Base Breakdown -60 -60 v IC = 10 µA, I E = 0 

Voltage 

BVEBO Emitter to Base Breakdown -5.0 -5.0 v 18 = 10 µA, le= o 
Voltage 

lcEx Collector Cutoff Current 20 20 nA VcE = -50 V, VEB = -3.0 V 

30 30 µA VcE = -50 V, VEB = -3.0 V, TA= 150°C 

IBL Base Cutoff Current 30 30 nA VcE = -50 V, VEB = 3.0 V 

hFE DC Current Gain 20 40 le= 0.1 mA, VcE = -10 V 

(Note 2) 25 40 le= 1.0 mA, VcE = -10 V 

35 40 le= 10 mA, VcE = -10 V 

40 120 40 120 le= 150 mA, VcE = -10 V 

20 40 le= 500 mA, VcE = -10 V 

VcE(sat) Collector to Emitter Saturation -0.4 -0.4 v lc=150mA,la=15mA 

Voltage -1.6 -1.6 v le= 500 mA, la= 50 mA 

VaE(satl Base Emitter Saturation -1.3 -1.3 v le= 150 mA, I B = 15 mA 

-2.6 -2.6 v le= 500 mA, I B = 50 mA 

tr Current Gain Bandwidth Product 200 200 MHz le= 50 mA, VcE = -20 V, f = 100 MHz 

Cob Output Capacitance 8.0 8.0 pF Vca=-10V,IE=0,f=100kHz 

C;b Input Capacitance 30 30 pF VEB = -2.0 V, le= 0, f = 100 kHz 

Additional Electrical Characteristics on following page. •Planar is a patented Fairchild process. 

NOTES: 
1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. Pulse conditions: length .;; 300 µs; duty cycle.;; 2%. 
3. For product family characteristic curves, refer to Section 5 - SS22. 
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MD2904 • MD2904A • MD2905 • MD2905A 
ELECTRICAL CHARACTERISTICS FOR EACH SIDE (25°C Ambient Temperature unless otherwise noted) (Cont'd) 

SYMBOL CHARACTERISTIC 
MD2904 MD2904A 

UNITS TEST CONDITIONS 
MIN. MAX. MIN. MAX. 

ton Turn On Time 45 45 ns Vee= -30 V, VsE(OFF) = -0.5 v 

(see test circuit no. 558) VDD = 0, Vss = +27.9 V, le= 150 mA, 

181 =15mA 

td Delay Time 12 12 ns Vee= -30 V, VsE(OFF) = -0.5 V, 

(see test circuit no. 558) vDD = o, Vss = 27.9 V, le= 150 mA, 

ls1 =15mA 

tr Rise Time 35 35 ns Vee= -30 V, VsE(OFF) = -0.5 v 

(see test circuit no. 558) VDD = 0, Vss =27.9 V, le= 150 mA, 

ls1 =15mA 

to ff Turn Off Time 130 130 ns Vee= -30 V, le= 150 mA, VDD = 0, 

(see test circuit no. 558) Vss =27.9 V, ls1=ls2=15 mA 

ts Storage Time 100 100 ns Vee= -30 V, le= 150 mA, VDD = 0 

(see test circuit no. 558) Vss = 27.9 V, Isl= ls2 = 15 mA 

tf Fall Time 40 40 ns Vee= -30 V, le= 150 mA, VDD = 0, 

(see test circuit no. 558) Vss = 27.9 V, ls1=ls2=15 mA 

SYMBOL CHARACTERISTIC 
MD2905 MD2905A 

UNITS TEST CONDITIONS 
MIN. MAX. MIN. MAX. 

BVcEO Collector to Emitter Breakdown -40 -60 v lc=lOmA,ls=O 

Voltage (Note 2) 

BVcso Collector to Base Breakdown -60 -60 v lc=10µA,IE=0 

Voltage 

BVEBO Emitter to Base Breakdown -5.0 -5.0 v 18 = 10 µA, ic = o 
Voltage 

icEx Collector Cutoff Current 20 20 nA VcE = -50 V, VEs = -3.0 v 

30 30 µA VcE = -50 V, VEs = -3.0 V, TA= 150°C 

ISL Base Cutoff Current 30 30 nA VcE = -50 V, VEs = 3.0 v 

hFE DC Current Gain 35 75 le= 0.1 mA, VcE = -10 V 

(Note 2) 50 100 le= 1.0 mA, VcE = -10 V 

75 100 le= 10 mA, VcE = -10 V 

100 300 100 300 le= 150 mA, VcE = -10 V I 
30 50 le= 500 mA, VcE = -10 V 

VcE(sat) Collector to Emitter Saturation -0.4 -0.4 v le= 150 mA, Is= 15 mA 

Voltage (Note 2) -1.6 -1.6 v le= 500 mA, Is= 50 mA 

VsE(sat) Base Emitter Saturation -1.3 -1.3 v le= 150 mA, Is= 15 mA 

Voltage (Note 2) -2.6 -2.6 v le= 500 mA, Is= 50 mA 

fT Current Gain Bandwidth Product 200 200 MHz le= 50 mA, VcE = -20 V, f = 100 MHz 

Cob Output Capacitance 8.0 8.0 pF Vcs = -10 V, IE= 0, f = 100 kHz 

Cib Input Capacitance 30 30 pF VEB = -2.0 v, le= o, f = 100 kHz 

ton Turn On Time 45 45 ns Vee= -30 V, VsE(OFF) = -0.5 v 

(see test circuit no. 558) vDD = o, v 88 = +27.9 v, 

le= 150 mA, 191=15 mA 

td Delay Time 12 12 ns Vee= -30 V, VsE(OFF) = -0.5 V, 

(see test circuit no. 558) VDD = o, Vss = +27.9 v, 

le= 150 mA, 191=15 mA 

tr Rise Time 35 35 ns Vee= -30 V, VsE(OFF) = -0.5 V, 

(see test circuit no. 558) vDD = o, v 88 = +27.9 v, 

le= 150 mA, ls1=15 mA 

to ff Turn Off Time 130 130 ns Vee= -30 V, le= 150 mA, VDD = 0, 

(see test circuit no. 558) V99 = +27.9V,191=ls2=15 mA 

ts Storage Time 100 100 ns Vee= -30 V, le= 150 mA, VDD = 0, 

(see test circuit no. 558) V99 = +27.9 V, 191=ls2=15 mA 

tf Fall Time 40 40 ns Vee= -30 V, le= 150 mA, VDD = 0, 

(see test circuit no. 558) V99 = +27.9 V, 191=192 = 15 mA 
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MD3250 • MD3250A • MD3251 • MD3251A 
DUAL PNP SMALL SIGNAL GENERAL PURPOSE AMPLIFIERS AND SWITCHES 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• VcEo ... -40 v (MINI 

• ELECTRICALLY SIMILAR TO 2N3250 

ABSOLUTE MAXIMUM RATINGS (Each Side) (Note 11 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation 
Total Dissipation at 25°C Ambient Temperature 
Linear Derating Factor 

Total Dissipation at 25°C Case Temperature 
Linear Derating Factor 

Maximum Voltages and Current 
Vcso Collector to Base Voltage 
VcEO Collector to Emitter Voltage 
VEBO Emitter to Base Voltage 
le DC Collector Current 

One Side 
500mW 

2.9 mW/°C 
1.2W 

6.85 mW/°C 

MATCHING CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 
MD3250A, MD3251 A 

MIN. MAX. 

hFE1 DC Current Gain Ratio (Note 2) 0.9 1.0 --
hFE2 

lvsE1-VsE2i Base Voltage Differential 5.0 

3.0 

Ll(VsE1-VsE2l Base Voltage Differential Change 10 

LlTA 
10 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

MD3250 MD3251 
SYMBOL CHARACTERISTIC MD3250A MD3251A 

MIN. MAX. MIN. MAX. 

BVcso Collector to Base Breakdown -50 -50 

Voltage 

BVcEO Collector to Emitter Breakdown -40 -40 

Voltage (Note 3) 

BVEBO Emitter to Base Breakdown -5.0 -5.0 

Voltage 

lcso Collector Cutoff Current 10 10 

10 10 

IEBO Emitter Cutoff Current 20 20 

Additional Electrical Characteristics on following page. 

NOTES: 

See T05-9 Package Outline 

-65° C to +200° C 
200°C 

UNITS 

mV 

mV 

Both Sides 
600 mW 

3.4 mW/°C 
2.0W 

11.42 mW/°C 

-50 v 
-40 v 
-5.0 v 
50 mA 

CBEEBC 
123456 

TEST CONDITIONS 

le= 100 µA to 1.0 mA, VcE = -5.0 V 

le= 10 µA to 10 mA, VcE = -5.0 V 

le= 100 µA, VcE = -5.0 v 

mV/°C le= 100 µA, VcE = -5.0 V, 

TA= -55°C to +25°C 

mV!°C le= 100 µA, VcE = -5.0 v. 

TA= +25°C to +125°C 

UNITS TEST CONDITIONS 

v lc=lOµA,IE=O 

v le= 10 mA, 19 = 0 

v IE=10µA,lc=O 

nA Vcs = -50 V, IE= 0 

µA Vcs = -50 V, IE =O, TA= 150°C 

nA VEB = -3.0 V, le= 0 

*Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor may be impaired. 
2. Lowest of two hFE ratings is taken as hFE1 for purposes of this ratio. 
3. Pulse conditions: length .;;; 300 µs; duty cycle.;;; 2%. 
4. For product family characteristic curves, refer to Section 5-SS23. 
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MD3250 • MD3250A • MD3251 • MD3251A 
ELECTRICAL CHARACTERISTICS l25°C Ambient Temperature unless otherwise noted) (Cont'd) 

MD3250 MD3251 

SYMBOL CHARACTERISTIC MD3250A MD3251A UNITS TEST CONDITIONS 
MIN. MAX. MIN. MAX. 

hFE DC Forward Current 25 50 ic = 10 µA, Vee= -5.o v 
Transfer Ratio (Note 3) 50 150 100 300 le= 100 µA, Vee= -5.o v 

25 50 le= 100 µA, Vee= -5.0 V, TA= -55°C 

50 150 100 300 le= 1.0 mA, Vee= -5.0 V 

50 100 le= 10 mA, Vee= -5.0 V 

15 30 le= 50 mA, Vee = -5.0 V 

VcE(sat) Collector to Emitter Saturation -0.25 -0.25 v lc=lOmA,IB=l.OmA 

Voltage (Note 3) -0.50 -0.50 v lc=50mA,IB=5.0mA 

VBE !sat) Base to Emitter Saturation -0.6 -0.9 -0.6 -0.9 v lc=lOmA,IB=l.OmA 

Voltage (Note 3) -1.2 -1.2 v lc=50mA,IB=5.0mA 

IT Current Gain Bandwidth Product 200 250 MHz le= 10 mA, Vee= -20 V, f = 100 MHz 

Cab Output Capacitarice 6.0 6.0 pF Vc 8 = -5.0 v, le= o, t = 100 kHz 

Cib Input Capacitance 8.0 8.0 pF VeB = -0.5 v, le= o, t = 100 kHz 

hte Small Signal Current Gain 50 200 100 400 le= 1.0 mA, Vee= -10 V, f = 1.0 kHz 

hre Voltage Feedback Ratio 10 20 x10-4 le= 1.0 mA, Vee= -10 V, f = 1.0 kHz 

hie Input Impedance 1 .0 6.0 2.0 12 kn le= 1.0 mA, Vee= -10 V, f = 1.0 kHz 

hoe Output Admittance 4.0 40 10 60 µmhos le = 1 .o mA, Vee = -1 o v, t = 1 .o kHz 

NF Wide Band Noise Figure 4.0 3.0 dB le= 100 µA,. Vee= -10 v, 
RG = 3.0 kn, BW = 10 Hz to 15.7 kHz 

I 
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MPF102 • MPF108 • MPF109 
N-CHANNEL JUNCTION FIELD EFFECT 
DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• VHF AMPLIFIER ... MPF102, MPF108 
• DRAIN AND SOURCE INTERCHANGEABLE 
• Crss ... 3.0 pF (MAX)@ 15 V (MPF102, MPF109) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (10 seconds) 

Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25°C Case Temperature 

at 25° C Ambient Temperature 
Maximum Voltages and Currents 

Drain to Source Voltage 
Drain to Gate Voltage 
Gate to Source Voltage 
Gate Current 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

MPF102 MPF108 
SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. 

BVGss Gate to Source Breakdown -25 -25 
Voltage 

IGss Gate Reverse Current 2.0 

2.0 

1.0 

-1.0 

VGS(OFF) Gate to Source Cutoff Voltage 8.0 

0.5 8.0 

VGs Gate Source Voltage 0.5 7.5 

loss Zero Gate Voltage Drain 2.0 20 1.5 24 
Current (Note 4) 

Yfs Forward Transfer Admittance 2.0 7.5 2.0 7.5 
(Note 4) 

1.6 1.6 

Ciss Input Capacitance 7.0 6.5 

Crss Reverse Transfer Capacitance 3.0 2.5 

Re Yis Input Conductance 0.8 0.8 

Re Yos Output Conductance 0.2 0.2 

Yos Output Admittance 75 

NF Noise Figure 2.5 

3.0 

-55°C to +150°C 
150°C 
260°C 

1.0W 
0.625W 

25V 
25V 

-25V 
10mA 

MPF109 
MIN. MAX. UNITS 

-25 v 

nA 

µA 

-1.0 nA 

µA 

v 
0.2 8.0 v 

v 
0.5 24 mA 

0.8 6.0 mm hos 

mm hos 

7.0 pF 

3.0 pF 

mm hos 

mmhos 

75 µmhos 

2.5 dB 

dB 

See T092·1 Package Outline 

DSG 
1 2 3 

TEST CONDITIONS 

IG = 10µA, Vos= 0 

VGs = -15 V, Vos= 0 

VGs = -15 V, Vos= 0, 

TA= 100°C 

VGs = -15V, Vos= 0 

VGs = -15V, Vos= 0, 

TA= 100°C 

Vos= 15V, lo= 2.0nA 

Vos= 15 v, 10 = 10 µA 

Vos= 15V, lo =0.2mA 

Vos=15V,VGs=O 

Vos= 15V, VGs=O, 

f=l.OkHz 

Vos=15V,VGs=O, 

f=100MHz 

Vos=15V,VGs=O, 

f = 1.0 MHz 

Vos= 15V, VGs = 0, 
f = 1.0MHz 

Vos=15V,VGs=O, 
f = 100MHz 

Vos= 15V, VGs=O, 

f = 100MHz 

Vos=15V,VGs=O, 

f=1.0kHz 

Vos= 15 V, VGs = 0, 

RG = 1 Mn, f = 1.0 kHz 

Vos= 15V, VGs = 0, 

RG = 1.0 kn, f = 100 MHz 

•Planar is a patented Fairchild process. 

NOTES: 
1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applicaHons involving pulsed or low duty cycle operation. 
3. These ratings give a maximum junction temperature of 150° C and junction to case thermal resistance of 125° C/W (derating factor of 

8.0 mW/°C); junction to ambient thermal resistance of 200° C/W (derating factor of 5.0 mW/° C). 
4. Pulse conditions: length "( 630 ms; duty cycle"( 10%. 
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MPF111•MPF112 
N-CHANNEL JUNCTION FIELD EFFECT 
DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Crss ..• 1.5 pf ITYPI@ 10 V 
• DRAIN AND SOURCE INTERCHANGEABLE 
• Ciss ... 4.5 pf ITYPI @ 10 V 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages and Current 
Vos Drain to Source Voltage 
VoE Drain to Gate Voltage 
VEs Gate to Source Voltage 
IE Gate Current 

-65°C to +150°C 
150°C 

1.0W 
0.625 w 

MPF111 MPF112 
20 v 25 v 
20 v 25 v 

-20 v -25 v 
10 mA 10 mA 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 
MPF111 MPF112 

UNITS 
MIN. MAX. MIN. MAX. 

BVGss Gate to Source Breakdown Voltage -20 -25 v 
IGss Gate Reverse Current 100 100 nA 

VGSIOFF) Gate to Source Cutoff Voltage -0.5 -10 -0.5 -10 v 

loss Zero Gate Voltage Drain Current 0.5 20 1.0 25 mA 
(Note 4) 

Yfs Forward Transfer Admittance 0.5 1.0 7.5 mm hos 
(Note 4) 

0.8 mm hos 

See T092-1 Package Outline 

DSG 
1 2 3 

TEST CONDITIONS 

IG = -10 µA, Vos= 0 

VGs = -10 V, Vos= 0 

v 0 s=1ov.1 0 =1.0µA 

Vos=10V,VGs=O 

Vos= 10 V, VGs = 0, f = 1.0 kHz 

Vos= 10 V, VGs = 0, f = 100 MHz 

*Planar is a patented Fairchild process. 

NOTES: 
1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 125°C/W (derating factor of 

8.0 mW/°C); junction to ambient thermal resistance of 200°C/W (derating factor of 5.0 mW/°C). 
4. Pulse conditions: length~ 630 ms; duty cycle~ 10%. 
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MPS2711 • MPS2712 
NPN LOW POWER SMALL SIGNAL 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Po ... 625 mW @ TA = 25° c 

• VcEo ... 18 v (MIN) 
• hFE ... 75-225@ 2.0 mA (MPS2712) 

• Cob •.. 4.0 pF (MAX) 
• COMPLEMENTS ... 2N4125, 2N4126 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 

Operating Junction Temperature 

Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25° C Case Temperature 

at 25° C Ambient Temperature 

at 70° C Ambient Temperature 

Maximum Voltages and Current 

VcEO Collector to Emitter Voltage (Note 4) 
Vcso Collector to Base Voltage 

VEBO Emitter to Base Voltage 
le Collector Current 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 
MPS2711 MPS2712 

MIN. MAX. MIN. MAX. 

hFE DC Current Gain (Note 5) 30 90 75 225 

ICBO Collector Cutoff Current 500 500 

1.5 1 .5 

IEBO Emitter to Base Cutoff Current 500 500 

Cab Output Capacitance 4.0 4.0 

hfe Small Signal Current Gain 30 120 80 200 

NOTES: 

See T092-1 Package Outline 

-55° C to +150° C 

150°C 

UNITS 

nA 

µA 

nA 

pF 

1.0W 

0.625 w 
0.400 w 

18 v 
18 v 

5.0 v 
100 mA 

EBC 
1 2 3 

TEST CONDITIONS 

VcE = 4.5 V, le= 2.0 mA 

VcB=18V,IE=0, 

VcB = 18 V, IE= 0, TA= 100°C 

VEB = 5.0 V, le= 0 

Vcs = 10 V, IE= 0, f = 1.0 MHz 

VcE = 10 V, le= 2.0 mA, f = 1.0 kHz 

*Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semicondutor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 125°C/W (derating factor of 

8.0 mW/°C); junction to ambient thermal resistance of 200°C/W (derating factor of 5.0 mW/°C). 
4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length = 300 µs; duty cycle= 1 %. 
6. For product family characteristic curves, refer to Section 5 - SS14. 
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MPS2923 • MPS2924 • MPS2925 
NPN SMALL SIGNAL GENERAL PURPOSE AMPLIFIERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Po ... 625 mW @ TA = 25° C 

• VcEO ..• 25 V (MIN) 
• hte ..• 235-470@ 2.0 mA (MPS2925) 

• COMPLEMENTS ... 2N4125, 2N4126 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (10 seconds) 

Maximum Power Dissipation (Notes 2 & 3) 

Total Dissipation at 25° C Case Temperature 

at 25° C Ambient Temperature 

at 70° C Ambient Temperature 

Maximum Voltages and Currents 

VcBO Collector to Base Voltage 

VcEO Collector to Emitter Voltage (Note 4) 

VEBO Emitter to Base Voltage 

le Collector Current 

-55"' c to +150'" c 

150"'C 

260°C 

1.0W 

0.625 w 
0.400 w 

25 v 
25 v 

5.0 v 
100 mA 

See T092-1 Package Outline 

EBC 
1 2 3 

ELECTRICAL CHARACTERISTICS (25"C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 
MPS2923 MPS2924 MPS2925 

UNITS TEST CONDITIONS 
MIN. MAX. MIN. MAX. MIN. MAX. 

le Bo Collector Cutoff Current 500 500 500 nA V CB = 25 V, I E = 0 

15 15 15 µA VcB = 25 V, IE= 0, TA= 100°C 

IEBO Emitter Cutoff Current 500 500 500 nA VEB = 5.0 V, le= 0 

hfe Small Signal Current 90 180 150 300 235 470 VcE = 10 V, lc = 2.0 mA, f = 1.0 kHz 

Cob Output Capacitance 12 12 12 pF VcB = 10 V, IE= 0, f = 1.0 MHz 

*Planar is a patented Fairchild process. 

NOTES: 
1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 125°C/W (derating factor of 

8.0 mW/°C); junction to ambient thermal resistance of 200°C/W (derating factor of 5.0 mW/°C). 
4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length= 300 µs; duty cycle= 1%. 
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MPS2926 • MPS3721 
NPN SMALL SIGNAL GENERAL PURPOSE AMPLIFIERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Po ... 625 mW @ TA = 25Q c 

• VcEO ... 18 V (MIN) 

• hte ... 35-470@ 2.0 mA MPS2926 

• ... 60-660 @ 2.0 mA MPS3721 

• COMPLEMENTS ... 2N4125 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25Q C Ambient Temperature 

at 70Q C Ambient Temperature 
at 25Q C Case Temperature 

Maximum Voltages and Current 

VcEO Collector to Emitter Voltage (Note 4) 
VcBO Collector to Base Voltage 
VEBO Emitter to Base Voltage 
I c Collector Current 

ELECTRICAL CHARACTERISTICS (25QC Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 
MPS2926 MPS3721 

MIN. MAX. MIN. MAX. 

le Bo Collector Cutoff Current 0.5 0.5 

15 15 

IEBO Emitter Cutoff Current 0.5 0.5 

Cob Output Capacitance 3.5 3.5 

hfe Small Signal Current Gain 35 470 60 660 

NOTES: 

See T092-1 Package Outline 

-55°C to +150°C 
150°C 

UNITS 

µA 

µA 

µA 

pF 

0.625 w 
0.400 w 

1.0W 

18 v 
18 v 

5.0 v 
100 mA 

EBC 
123 

TEST CONDITIONS 

VcB=18V,IE=0 

VcB = 18 V, IE= 0, TA= lOOQC 

VEB=5.0V,lc=O 

VcB = 10 V. IE= 0, f = 1.0 MHz 

VcE = 10 V, le= 2.0mA,f=1.0 kHz 

*Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 125°C/W (derating factor of 

8.0 mW/QC); junction to ambient thermal resistance of 200°C/W (derating factor of 5.0 mW/QC). 
4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length = 300 µs; duty cycle = 1 %. 
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MPS3392 through MPS3395 
NPN SMALL SIGNAL GENERAL PURPOSE AMPLIFIERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Po ... 625 mW @ TA = 25° c 

• VcEO ... 25 V (MINI 

• hFE ... 150-300 (MPS33921, 90-180 (MPS3393I @2.0 mA 

... 55-110 (MPS3394I, 150·500 (MPS33951 @2.0 mA 

• COMPLEMENTS ... 2N4125, 2N4126 

ABSOLUTE MAXIMUM RATINGS (Note 11 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation (Notes 2 & 31 
Total Dissipation at 25''c Ambient Temperature 

at 70" C Ambient Temperature 
at 25° C Case Temperature 

Maximum Voltages and Current 

VcEO Collector to Emitter Voltage (Note 41 

Vcso Collector to Base Voltage 
VEBO Emitter to Base Voltage 
le Collector Current 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 
MPS3392 MPS3393 

MIN. MAX. MIN. MAX. 

BVcEO Collector to Emitter Breakdown Voltage 25 25 

Voltage 

lcso Collector Cutoff Current 100 100 

IEBO Emitter Cutoff Current 100 100 

hFE DC Current Gain (Note 5) 150 300 90 180 

Cob Output Capacitance 3.5 3.5 

hf e Small Signal Current Gain 150 500 90 400 

SYMBOL CHARACTERISTIC 
MPS3394 MPS3395 

MIN. MAX. MIN, MAX 

BVcEO Collector to Emitter Breakdown 25 25 

Voltage 

lcso Collector Cutoff Current 100 100 

IEBO Emitter Cutoff Current 100 100 

hfE DC Current Gain (Note 5) 55 110 150 500 

Cob Output Capacitance 3.5 3.5 

hfe Small Signal Current Gain 55 300 150 800 

NOTES: 

See T092-1 Package Outline 

-55° C to +150° C 
150°C 

UNITS 

v 

nA 

nA 

pF 

UNITS 

v 

nA 

nA 

pF 

0.625 w 
0.400 w 

1.0W 

25 v 
25 v 

5.0 v 
100 mA 

EBC 
123 

TEST CONDITIONS 

le= 1.0 mA, Is= 0 

Vcs=18V,IE=0 

VEB = 5.0 V, le= 0 

VcE = 4.5 V, le= 2.0 mA 

Vcs = 10 V, IE= 0, f = 1.0 MHz 

VcE =4.5 V, le= 2.0 mA, f = 1.0 kHz 

TEST CONDITIONS 

le= 1.0 mA, Is= 0 

Vcs=18V,IE=0 

VEB = 5.0 V, le= 0 

VcE = 4.5 V, le= 2.0 mA 

Vcs = 10 V, IE= 0, f = 1.0 MHz 

VcE = 4.5 V, le= 2.0 mA, f = 1.0 kHz 

'Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 125°C/W (derating factor of 

8.0 mW/°C); junction to ambient thermal resistance of 200° C/W (derating factor of 5.0 mW/°C). 
4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length= 300 µs; duty cycle= 1%. 
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MPS3702 • MPS3703 
PNP SMALL SIGNAL GENERAL PURPOSE AMPLIFIER 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 

• Po ... 625 mW @ TA = 25° c 
• VcEO ... -30 V (MIN) (MPS3703) 
• hfE ... 60-300@ 50 mA (MPS3702) 

See T092-1 Package Outline 

• VcE(satl ... -0.25 V (MAXI@ 50 mA 
• COMPLEMENTS . _ . MPS3704 through MPS3706 

ABSOLUTE MAXIMUM RATINGS (Note 1 I 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation (Notes 2 & 3) 

Total Dissipation at 25°C Ambient Temperature 

at 70°C Ambient Temperature 

at 25° C Case Temperature 

Maximum Voltages and Current 

VcEO Collector to Emitter Voltage (Note 41 

Vcso Collector to Base Voltage 
VEBO Emitter to Base Voltage 

I c Collector Current 

MPS3702 

-25 v 
-40 v 
-5.0 v 

200 mA 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 
MPS3702 MPS3703 

MIN. MAX. MIN. MAX. 

BVcEO Collector to Emitter Breakdown -25 -30 

Voltage (Note 5) 

BVcBo Collector to Base Breakdown -40 -50 

Voltage 

BVEBO Emitter to Base Breakdown -5.0 -5.0 

Voltage 

icBo Collector Cutoff Current 100 100 

IEBO Emitter Cutoff Current 100 100 

hFE DC Current Gain (Note 5) 60 300 30 150 

VcE(satl Collector to Emitter Saturation -0.25 -0.25 

Voltage (Note 5) 

VBE(ON) Base to Emitter "On" Voltage -0.6 -1.0 -0.6 -1.0 

(Note 5) 

fT Current Gain Bandwidth Product 100 100 

Cob Output Capacitance 12 12 

NOTES: 

-55°C to 150°C 
150°C 

0.625 w 
0.400 w 

1.0W 
EBC 
1 2 3 

MPS3703 

-30 v 
-50 v 
-5.0 v 

200 mA 

UNITS TEST CONDITIONS 

v le= 10 mA, Is= 0 

v IC = 100 µA, I E = 0 

v IE= 100µA, le =O 

nA VcB=-20V,IE=0 

nA VEB=-3.0V,lc=O 

le= 50 mA, VcE = -5.0 V 

v le= 50 mA, IB = 5.0 mA 

v le= 50 mA, VcE = -5.0 V 

MHz le= 50 mA, VcE = -5.0 V, f = 20 MHz 

pF VcB=-lOV,f=l.OMHz 

*Planar is a patented Fairchild process. 

1. These ratin!iS are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 125°C/W (derating factor of 

8.0 mW/°C); junction to ambient thermal resistance of 200°C/W (derating factor of 5.0 mW/°C). 
4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length = 300 µs; duty cycle= 1 %. 
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MPS3704 • MPS3705 • MPS3706 
NPN SMALL SIGNAL GENERAL PURPOSE AMPLIFIERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Po ... 625 mW (MIN)@TA = 25°C 

• VcEo ... 30 v (MIN) (MPS3704/5) 

• hFE ... 100-300@ 50 mA (MPS3704) 

• VcE(sat) ... 0.6 V (MAX)@ 100 mA (MPS3704) 

• COMPLEMENTS ... MPS3702, MPS3703 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Maximum Power Dissipation (Notes 2 & 3) 

Total Dissipation at 25° C Ambient Temperature 

at 70° C Ambient Temperature 

at 25° C Case Temperature 

Maximum Voltages and Current 

VcEO Collector to Emitter Voltage (Note 4) 

Vcso Collector to Base Voltage 

VEBO Emitter to Base Voltage 
le Collector Current 

MPS3704, MPS3705 

30 v 
50 v 

5.0 v 
600 mA 

ELECTRICAL CHARACTERISTICS (25" C Ambient Temperature unless otherwise noted) 

See T092-1 Package Outline 

-55° C to +150° C 

150°C 

0.625 w 
0.400 w EB C 

1.0W 1 2 3 

MPS3706 

20 v 
40 v 
5.0 v 

600 mA 

SYMBOL CHARACTERISTIC 
MPS3704 MPS3705 MPS3706 

UNITS TEST CONDITIONS 
MIN. MAX. MIN. MAX. MIN. MAX. 

BVcEO Collector to Emitter Breakdown 30 30 20 v lc=10mA,IE=0 

Voltage (Note 5) 

BVcso Collector to Base Breakdown 50 50 40 v lc=100µA,IE=0 

Voltage 

BVEBO Emitter to Base Breakdown 5.0 5.0 5.0 v IE=100µA,lc=O 

Voltage 

icBo Collector Cutoff Current 100 100 100 nA VcB=20V,IE=0 

IEBO Emitter Cutoff Current 100 100 100 nA VEB = 3.0 V, le= 0 

hFE DC Current Gain 100 300 50 150 30 600 le= 50 mA, VcE = 2.0 V 

(Note 5) 

VcE(sat) Collector to Emitter 0.6 0.8 1 .0 v le= 100 mA, Is= 5.0 mA 

Saturation Voltage (Note 5) 

VBEION) Base to Emitter "On" Voltage 0.5 1 .0 0.5 1.0 0.5 1.0 v le= 100 mA, VcE = 2.0 V 

(Note 5) 

fT Current Guin Bandwidth 100 100 100 MHz le= 50 mA, VcE = 2.0 V, 

Product f = 20 MHz 

Cab Output Capacitance 12 12 12 pF V CB = 1 0 V, IE = 0, f = 1 .0 MHz 

*Planar is a patented Fairchild process. 

NOTES: 
1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 125°C/W (derating factor of 

8.0 mW/°C); junction to ambient thermal resistance of 200°C/W (derating factor of 5.0 mW/°C). 
4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length = 300 µs; duty cycle= 1 %. 
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MPS3707 through MPS3711 
NPN SMALL SIGNAL GENERAL PURPOSE AMPLIFIERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Po ... 625 mW@ TA= 25°C 
• VcEO ... 30 V (MIN) 
• hFE ... 100·400@ 100 µA (MPS3707) 
• NF ... 5.0 dB (MAXI (MPS3707) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation (Notes 2 & 3) 

Total Dissipation at 25° C Case Temperature 
at 25° C Ambient Temperature 
at 70° C Ambient Temperature 

Maximum Voltages and Current 

VcEO Collector to Emitter Voltage (Note 4) 
Vcso Collector to Base Voltage 
VEBO Emitter to Base Voltage 
le Collector Current 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

MPS3707 MPS3708 MPS3709 

-55°C to +150°C 
150°C 

1.0W 
0.625 w 
0.400 w 

30V 
30 v 

6.0V 
30mA 

See T092-1 Package Outline 

EBC 
1 2 3 

SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS 

BVcEO Collector to Emitter Breakdown 30 30 30 v lc=1.0mA,1 8 =0 
Voltage 

'cso Collector Cutoff Current 100 100 100 nA V CB = 20 V, IE = 0 

IEBO Emitter Cutoff Current 100 100 100 nA VEB = 6.0 V, le= 0 

hfE DC Current Gain (Note 5) 100 400 le= 100 µA, VcE = 5.0 v 
45 660 45 165 le= 1.0 mA, VcE = 5.0 V 

NF Noise Figure 5.0 dB VcE = 5.0 V, le= 100 µA 

RG = 5.0 kn, BW = 15.7 kHz 

VcE(sat) Collector to Emitter Saturation 1.0 1.0 1.0 v le= 10 mA, Is= 0.5 mA 
Voltage (Note 5) 

VsE(ON) Base to Emitter Voltage 0.5 1.0 0.5 1.0 0.5 1.0 v le= 1.0 mA, VcE = 5.0 V 

hfe Small Signal Current Gain 100 550 le= 100 µA, VcE = 5.0 V, f = 1.0 kHz 

45 800 45 250 le= 1.0 mA, VcE = 5.0 V, f = 1.0 kHz 

SYMBOL CHARACTERISTIC MPS3710 MPS3711 UNITS TEST CONDITIONS MIN. MAX. MIN. MAX. 

BVcEO Collector to Emitter Breakdown 30 30 v le= 1.0mA,1 8 =0 
Voltage 

'cso Collector Cutoff Current 100 100 nA Vcs = 20 V, IE= 0 

IEBO Emitter Cutoff Current 100 100 nA VEB = 6.0 V, le= 0 

hf E DC Current Gain (Note 5) le= 100 µA, VcE = 5.0 v 
90 330 180 660 le= 1.0 mA, VcE = 5.0 V 

VcE(sat) Collector to Emitter Saturation 1.0 1.0 v le= 10 mA, Is= 0.5 mA 
Voltage (Note 5) 

VsE(ON) Base to Emitter Voltage 0.5 1.0 0.5 1.0 v le= 1.0 mA, VcE = 5.0 V 

hfe Small Signal Current Gain 90 450 180 800 le= 1.0 mA, VcE = 5.0 V, f = 1.0 kHz 

*Planar is a patented Fairchild process. 

NOTES: 
1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 125°C/W (derating factor of 

8.0 mW/ ° C); junction to ambient thermal resistance of 200° C/W (derating factor of 5.0 mW/ ° C). 
4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length = 300 µs; duty cycle= 1 %. 
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MPS5172 
NPN SMALL SIGNAL GENERAL PURPOSE AMPLIFIER 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 

• Po ... 625 mW @ TA = 25" c 

• hFE ... 100-500@ le= 10 mA 

• VcE(sat) ... 0.25 v (MAX)@ le= 10 mA 

• COMPLEMENTS ... 2N4126 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature 11 0 seconds) 

Maximum Power Dissiaption !Notes 2 & 3) 

Total Dissipation at 25" C Case Temperature 

at 25" C Ambient Temperature 
at 70" C Ambient Temperature 

Maximum Voltages and Current 

VcEO Collector to Emitter Voltage !Note 4) 

VcBO Collector to Base Voltage 
VEBO Emitter to Base Voltage 
le Collector C11rrent 

ELECTRICAL CHARACTERISTICS 125' C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. 

BVceo Collector to Emitter Breakdown Voltage 25 

Ices Collector Cutoff Current 100 

lcBO Collector Cutoff Current 100 

10 

IEBO Emitter Cutoff Current 100 

hFE DC Current Gain !Note 5) 100 500 

VcE(satl Collector to Emitter Saturation Voltage 0.25 

(Note 5) 

VBE(ON) Base to Emitter "On" Voltage 0.5 1 .2 

Ccb Collector to Base Capacitance 1 .6 10 

hfe Small Signal Current Gain 100 750 

NOTES: 

See T092-1 Package Outline 

-55'' c to +150" c 

150"C 

260°C 

UNITS 

v 

nA 

nA 

µA 

nA 

v 

v 

pF 

1.0W 

0.625 w 
0.400 w 

25 v 
25 v 

5.0 v 
100 mA 

EB C 
1 2 3 

TEST CONDITIONS 

lc=10mA,IB=o 

Vee= 25 v, vBE =o 

vcB=25V,le=o 

v c B = 25 v' IE = 0' TA = 1 00° c 

VBE = 5.0 V, le= 0 

1c=10mA,Vce=1ov 

lc=10mA,IB=1.0mA 

1c=10mA,Vce=1ov 

V CB = 0, IE = 0, f = 1 .0 MHz 

le= 10 mA, Vee= 10 v, t = 1.0 kHz 

*Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These ratings are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle 

operations. 
3. These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 125°C/W (derating factor of 

8.0 mW/°C); junction to ambient thermal resistance of 200°C/W (derating factor of 5.0 mW/°C). 
4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length= 300 µs; duty cycle= 1%. 
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MPS6512 through MPS6515 
NPN SMALL SIGNAL GENERAL PURPOSE AMPLIFIERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Po ... 625 mW@ TA= 25QC 

• VcEO ... 30 V (MIN) (MPS6512/13), 25 V (MIN) (MPS6514/15) 

• hFE ... 150-300 (MPS6514), 250-500 (MPS6515)@ 2.0 mA 

... 90 (MIN) (MPS6514), 150 (MIN) (MPS6515)@ 100 mA 

• COMPLEMENTS ... MPS6516 THROUGH MPS6519 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 70QC Ambient Temperature 

at 25Q C Ambient Temperature 
at 25Q C Case Temperature 

Maximum Voltages and Current 

Vcso 
VcEo 
VEBO 
ic 

Collector to Base Voltage 
Collector to Emitter Voltage (Note 4) 
Emitter to Base Voltage 
Collector Current 

MPS6512 
MPS6513 

40 v 
30 v 

4.0 v 
100 mA 

-55Q C to +1 50Q C 
150QC 

0.400 w 
0.625 w 

1.0W 

MPS6514 
MPS6515 

40 v 
25 v 

4.0 v 
100mA 

See T092·1 Package Outline 

EBC 
1 2 3 

ELECTRICAL CHARACTERISTICS (25QC Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 
MPS6512 MPS6513 

UNITS TEST CONDITIONS 
MIN. MAX. MIN. MAX. 

BVCEO Collector to Emitter Breakdown 30 30 v le= 0.5 mA, Is= 0 

Voltage 

BVEBO Emitter to Base Breakdown 4.0 4.0 v IE= 10 µA, le= 0 

Voltage 

lcso Collector Cutoff Current 50 50 nA Vcs = 30 V, IE= 0 

1.0 1.0 µA Vcs = 30 v. IE= 0, TA= 60Q c 

hFE DC Current Gain (Note 5) 50 100 90 180 le= 2.0 mA, VcE = 10 V 

30 60 le= 100 mA, VcE = 10 V 

VcE(sat) Collector to Emitter Saturation 0.5 0.5 v le= 50 mA, Is= 5.0 mA 

Voltage (Note 5) 

Cob Output Capacitance 3.5 3.5 pF Vcs = 10 V, IE= 0, f = 100 kHz 

SYMBOL CHARACTERISTIC 
MPS6514 MPS6515 

UNITS TEST CONDITIONS 
MIN. MAX. MIN. MAX. 

BVcEO Collector to Emitter Breakdown 25 25 v le= 0.5 mA, Is= 0 

Voltage 

BVEBO Emitter to Base Breakdown 4.0 4.0 v IE= 10 µA, le= 0 

Voltage 

icso Collector Cutoff Current 50 50 nA Vcs = 30 V, IE= 0 

1.0 1.0 µA Vea= 30 V, IE= 0, TA= 60QC 

hFE DC Current Gain (Note 5) 150 300 250 500 le= 2.0 mA, VcE = 10 V 

90 150 le= 100 mA, VcE = 10 V 

VcE(sat) Collector to Emitter Saturation 0.5 0.5 v le= 50 mA, Is= 5.0 mA 

Voltage (Note 5) 

Cob Output Capacitance 3.5 3.5 pF Vea= 10 V, IE= 0, f = 100 kHz 

*Planar is a patented Fairchild process. 

NOTES: 
1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 150QC and junction to case thermal resistance of 125QC/W (derating factor of 

8.0 mW/QC); junction to ambient thermal resistance of 200QC/W (derating factor of 5.0 mW/QC). 
4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length = 300 µs; duty cycle= 1 %. 
6. For product family characteristic curves, refer to Section 5 - SS14. 
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MPS6516 through MPS6519 
PNP SMALL SIGNAL GENERAL PURPOSE AMPLIFIERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Po ... 625 mW @ TA = 25° c 

• VcEo ... 40 v (MIN) (MPS6516-MPS6518), 25 v (MIN) (MPS6519) See T092-1 Package Outline 

• hFE · · · 150-300 (MPS6518) 250-500 (MPS6519)@ 2.0 mA 
... 90 (MIN) (MPS6518) 150 (MIN) (MPS6519)@ 100 mA 

• COMPLEMENTS ... MPS6512 THROUGH MPS6515 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 

Junction Temperature 

-55°C to +150°C 

Maximum Power Dissipation 

Total Dissipation at 70'' C Ambient Temperature 
at 25u C Ambient Temperature 

at 25° C Case Temperature 

Maximum Voltages and Current 

VcEO Collector to Emitter Voltage (Note 4) 

VcBO Collector to Base Voltage 

VEBO Emitter to Base Voltage 

I c Collector Current 

MPS6516/17/18 

-40 v 
-40 v 

-4.0 v 
100 mA 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 
MPS6516 MPS6517 

MIN. MAX. MIN. MAX. 

BVcEO Collector to Emitter -40 -40 

BVEBO Emitter to Base Breakdown -4.0 -4.0 

Voltage 

le Bo Collector Cutoff Current 50 50 

1.0 1.0 

hFE DC Current Gain (Note 5) 50 100 90 180 

30 60 

VcE(sat) Collector to Emitter Saturation -0.5 -0.5 

Voltage (Note 5) 

Cob Output Capacitance 4.0 4.0 

SYMBOL CHARACTERISTIC 
MPS6518 MPS6519 

MIN. MAX. MIN. MAX. 

BVcEo Collector to Emitter Breakdown -40 -25 

Voltage 

BVEBO Emitter to Base Breakdown -4.0 -4.0 

Voltage 

icso Collector Cutoff Current 50 

50 

1 .0 

1 .CJ 

hFE DC Current Gain (Note 5) 150 300 250 500 

90 150 

VcE(sat) Collector to Emitter Saturation -0.5 -0.5 

Voltage (Note 5) 

Cob Output Capacitance 4.0 4.0 

NOTES: 

150'C 

0.400 w 
0.625 w EBC 

1.0W 1 2 3 

MPS6519 

-25 v 
-25 v 
-4.0 v 

100 mA 

UNITS TEST CONDITIONS 

v lc=0.5mA.IB=o 

v IE=10µA,lc=O 

nA VcB=-30V,IE=0 

µA VcB = -30 V, IE= 0, TA= 60°C 

le= 2.0 mA, VcE = -10 V 

le= 100 mA, VcE = -10 V 

v le= 50 mA, IB = 5.0 mA 

pF V CB = -1 0 V, IE = 0, f = 1 00 kHz 

UNITS TEST CONDITIONS 

v le= 0.5 mA, Is= 0 

v IE = 10 µA, IC = 0 

nA VcB=-30V,IE=0 

nA Vcs=-20V,IE=0 

µA VcB = -30 V, IE= 0, TA= 60°C 

µA VcB = -20 V, IE= 0, TA= 60°C 

le= 2.0 mA, VcE = -10 v 
le= 100 mA, VcE = -10 V 

v le= 50mA,ls=5.0mA 

pF V CB = - 1 0 V, IE = 0, f = 1 00 kHz 

*Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 125°C/W (derating factor of 

8.0 mW/°C); junction to ambient thermal resistance of 200°C/W (derating factor of 5.0 mW/°C). 
4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length = 300 µs; duty cycle = 1 %. 
6. For product family characteristic curves, refer to Section 5 - SS23. 
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MPS6520•MPS6521 
NPN SMALL SIGNAL GENERAL PURPOSE AMPLIFIERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Po ... 625 mW@ TA= 25°C 

• VcEO ... 25 V (MIN) 
• hfE ... 100 (MIN) (MPS6520), 150 (MIN) (MPS6521)@ 100 µA 
• ... 200-400 (MPS6520), 300-600 (MPS6521)@ 2.0 mA 

• NF ... 3.0 dB (MAX) @ lc = 10 µA, WIDE BAND 
• COMPLEMENTS ... MPS6522, MPS6523 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 

Operating Junction Temperature 

Maximum Power Dissipation (Notes 2 & 3) 

Total Dissipation at 70°C Ambient Temperature 
at 25°C Ambient Temperature 

at 25° C Case Temperature 

Maximum Voltages and Current 

VcBO Collector to Base Current 
VcEO Collector to Emitter Voltage (Note 4) 

VEBO Emitter to Base Voltage 
le Collector Current 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 
MPS6520 MPS6521 

MIN. MAX. MIN. MAX. 

BVcEO Collector to Emitter Breakdown 25 25 

Voltage 

BVEBO Emitter to Base Breakdown Voltage 4.0 4.0 

icBo Collector Cutoff Current 50 50 

1.0 1.0 

hf E DC Current Gain 100 150 

200 400 300 600 

VcE(sat) Collector to Emitter Saturation 0.5 0.5 

Voltage (Note 5) 

Cob Output Capacitance 3.5 3.5 

NF Noise Figure 3.0 3.0 

NOTES: 

See T092-1 Package Outline 

-55° C to +150° C 

150°C 

UNITS 

v 

v 
nA 

µA 

v 

pf 

dB 

0.400 w 
0.625 w 

1.0W 

40 v 
25 v 

4.0 v 
100 mA 

EBC 
1 2 3 

TEST CONDITIONS 

le = 0.5 mA, I B = 0 

IE= 10 µA, le= 0 

VcB = 30 v. IE= 0 

VcB = 30 V, IE= o. TA= 60°C 

le= 100 µA, VcE = 10 v 
le= 2.0 mA, VcE = 10 V 

le= 50 mA, IB = 5.0 mA 

VcB = 10 V, IE= o. f = 100 kHz 

VcE = 5.0 V. lc = 10µA, Rg = 10 kn 

Power Bandwidth = 15. 7 kHz 

3.0 dB points@ 10 Hz and 10 kHz 

'Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 150° C and junction to case thermal resistance of 125° C/W (derating factor of 

8.0 mW/°C); junction to ambient thermal resistance of 200°C/W (derating factor of 5.0 mW/°C). 
4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length= 300 µs; duty cycle= 1%. 
6. For product family characteristic curves, refer to Section 5 - SS14. 
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MPS6522 • MPS6523 
PNP SMALL SIGNAL GENERAL PURPOSE AMPLIFIERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Po ... 625 mW @ TA = 25Q c 

• hFE ... 150 (MIN)@ 100 µA (MPS6523) 

... 300-600 @ 2-0 mA (MPS6523) 

• NF _ .. 3.0 dB (MAX) @ 10 µA, WIDE BAND 

• VcEO - - . 25 V (MIN) 

• COMPLEMENTS . __ MPS6520, MPS6521 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 

Operating Junction Temperature 

Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25QC Case Temperature 

at 25° C Ambient Temperature 
at 70Q C Ambient Temperature 

Maximum Voltages and Current 

VcEO Collector to Emitter Voltage 

Vcso Collector to Base Voltage 

VEBO Emitter to Base Voltage 
I c Collector Current 

ELECTRICAL CHARACTERISTICS (25Q C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 
MPS6522 MPS6523 

MIN. MAX. MIN. MAX. 

BVcEO Collector to Emitter Breakdown -25 -25 

Voltage 

BVEBO Emitter to Base Breakdown -4.0 -4.0 

Voltage 

lcso Collector Cutoff Current 50 50 

1.0 1.0 

hFE DC Current Gain 100 150 

200 400 300 600 

VcE(satl Collector to Emitter Saturation -0.5 -0.5 

Voltage (Note 5) 

Cob Output Capacitance 3.5 3.5 

NF Noise Figure 3.0 3.0 

NOTES: 

See T092-1 Package Outline 

-55QC to +150QC 
150QC 

UNITS 

v 

v 

nA 

µA 

v 

pF 

dB 

1.0W 

0.625 w 
0.400 w 

-25 v 
-25 v 
-4.0 v 

lOOmA 

EB C 
1 2 3 

TEST CONDITIONS 

le= 0.5 mA.19 = 0 

IE= 10µA, le =O 

Vee= -20 V, IE= 0, TA= 60QC 

Vee= -20 V, IE= 0, TA= 60°C 

le= 100 µA, VcE = -10 v 
le= 2.0 mA, VcE = -10 V 

le= 50 mA, 19 = 5.0 mA 

Vee= -10 v. IE= 0, f = 100 kHz 

IE= 10 µA, VcE = -5.0 v. Rs= 10 kn, 

PBW =15.7kHz 

3.0 dB points@ 10 Hz and 10 kHz 

*Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 150QC and junction to case thermal resistance of 125QC/W (derating factor of 

8.0 mW/QC); junction to ambient thermal resistance of 200QC/W (derating factor of 5.0 mW/QC). 
4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length= 300 µs; duty cycle= 1%. 
6. For product family characteristic curves, refer to Section 5 - SS23. 
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MPS6530 • MPS6531 • MPS6532 
NPN SMALL SIGNAL GENERAL PURPOSE AMPLIFIERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Po ••• 625mW@TA = 25°C 
• VcEo ... 40V (MINI 

See T092-1 Package Outline 

• hFE ... 90·270@ 100 mA (MPS6531) 
• COMPLEMENTS ... MPS6533M, MPS6534, MPS6535M 

ABSOLUTE MAXIMUM RATINGS (Note 11 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (10 seconds) 

Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25° C Case Temperature 

at 25° C Ambient Temperature 
at 70° C Ambient Temperature 

Maximum Voltages and Current 
Vcso Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 41 
VEBO Emitter to Base Voltage 
I c Collector Current 

MPS6530 
60V 
40V 
5.0V 

600mA 

-55° C to +150° C 
150°C 
260°C 

1.0W 
0.625W 
0.400W 

MPS6531 MPS6532 
60V 50V 
40V 30V 
5.0V 5.0V 

600mA 600mA 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

MPS6530 MPS6531 MPS6532 
SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. MIN. MAX. UNITS 

BVcso Collector to Base 60 60 50 v 
Breakdown Voltage 

BVceo Collector to Emitter 40 40 30 v 
Breakdown Voltage 

BVEBO Emitter to Base 5.0 5.0 5.0 v 
Breakdown Voltage 

lcso Collector Cutoff Current 50 50 nA 

100 nA 

2.0 2.0 µA 

5.0 µA 

hf E DC Current Gain (Note 5) 30 60 

40 120 90 270 30 

25 50 

VcE(satl Collector to Emitter 0.5 0.3 0.5 v 
Saturation Voltage (Note 5) 

VsE(satl Base to Emitter 1.0 1.0 1.2 v 
Saturation Voltage (Note 5) 

Cob Output Capacitance 5.0 5.0 5.0 pF 

EBC 
1 2 3 

TEST CONDITIONS 

1c=10µA,le=o 

le= 10 mA, Is= 0 

IE=10µA,lc=O 

vc8 =40V,le=o 

vc8 =30V, le=o 

vc8 =40V,le=o. 

TA=60°C 

vc8 =30V,le=o. 

TA= 60°C 

le= 10mA, VcE = 1.0V 

le= 100mA, VcE = 1.0V 

le= 500 mA, VcE = 10 V 

le= 100mA, ls= 10mA 

le= 100mA, 18 = 10mA 

vc8 =1ov, 1e =o. 
f = 100kHz 

•Planar is a patented Fairchi Id process. 

NOTES: 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 150° C and junction to case thermal resistance of 125° C/W (derating factor of 

8.0 mW/°C); junction to ambient thermal resistance of 200° C/W (derating factor of 5.0 mW/o C). 
4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length= 300 µs; duty cycle= 2%. 
6. For product family characteristic curves, refer to Section 5-SS15. 
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MPS6533M • MPS6534M • MPS6535M 
PNP SMALL SIGNAL GENERAL PURPOSE AMPLIFIERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Po ... 625 mW @ TA = 25° c 

• VcEO ... 40V (MIN) (MPS6533M/4M) 
• hFE ... 90-270@ 100 mA (MPS6534M) 
• COMPLEMENTS ... MPS6530, MPS6531, MPS6532 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation (Notes 2 & 3) 

Total Dissipation at 25° C Case Temperature 
at 25° C Ambient Temperature 
at 70° C Ambient Temperature 

Maximum Voltages and Current 

Vcso Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 4) 
VEBO Emitter to Base Voltage 
le Collector Current 

MPS6533M 
-40 v 

40 v 

-4.0 v 

600 mA 

-55° C to +150" C 

150°C 

1.0W 

0.625 w 
0.400W 

MPS6534M MPS6535M 
-40V -30 v 
-40 v -30 \/ 

4.0 v -4.0 v 

600 mA 600 mA 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

MPS6533M MPS6534M MPS6535M 
SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. MIN. MAX. UNITS 

svcso Collector to Base -40 -40 -30 v 
Breakdown Voltage 

BVcEO Collector to Emitter -40 -40 -30 v 
Breakdown Voltage 

svrno Emitter to Base -4.0 -4.0 -4.0 v 
Breakdown Voltage 

lcso Collector Cutoff Current 50 50 nA 

100 nA 

2.0 2.0 µA 

5.0 µA 

hFE DC Current Gain (Note 5) 30 60 

40 120 90 270 30 

25 50 

VcE(sat) Collector Saturation --0.5 -0.3 -0.5 v 
Voltage (Note 5) 

VsE(sat) Base Saturation -1.0 -1.0 -1.2 v 
Voltage (Note 5) 

Cob Output Capacitance 8.0 8.0 8.0 pF 

See T092-1 Package Outline 

EB C 
1 2 3 

TEST CONDITIONS 

lc=10µA,IE=O 

lc=10mA,1 8 =o 

IE=10µA,lc=O 

Vcs=-30V,IE=O 

Vcs=-20V,IE=O 

Vcs=-30V,IE=O 

TA= 60°C 

Vcs=-20V,IE=O 

TA= 60'C 

le= 10 mA, VcE = -1.0 V 

le= 100 mA, VcE = -1.0 V 

le= 500 mA, VcE = -10 V 

le= 100mA, 18 -10mA 

le= 100mA, 18 = 10mA 

Vcs =-10V, IE= 0, 

f = 100 kHz 

•Planar is a patented Fairchi Id process. 

NOTES: 
1. These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 125°C/W (derating factor of 

8.0 mW/°C; junction to ambient thermal resistance of 200°C/W (derating factor of 5.0 mW/ °C). 
4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length = 300 µs; duty cycle= 2%. 
6. For product family characteristic curves, refer to Section 5-SS22. 
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MPS6560 • MPS6561 • MPS6562 • MPS6563 
NPN-PNP SMALL SIGNAL GENERAL PURPOSE COMPLEMENTARY AMPLIFIERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• PD···625mW@TA=25°C 
• VcEo ... 25 v (MPS6560/2). 20 v (MPS6561/3) 

• hFE ... 50-200@ 500 mA (MPS6560/2),@ 350 mA (MPS6561/3) 
• VcE(sat) ... 0.5 V (MAXI@ 500 mA (MPS6560/2),@ 350 mA (MPS6561/3) 
• COMPLEMENTS ... MPS6560, MPS6561 (NPN)-MPS6562, MPS6563 (PNP) 

ABSOLUTE MAXIMUM RATINGS (Note 1 I 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation (Notes 2 & 3) 

Total Dissipation at 25°C Ambient Temperature 

at 25°C Case Temperature 

at 70°C Ambient Temperature 

Maximum Voltages and Current 

VcEO 

Vcso 
VEBO 
le 

Collector to Emitter Voltage (Note 4) 

Collector to Base Voltage 

Emitter to Base Voltage 
Collector Current 

MPS6560 

MPS6562 
25 v 
25 v 

4.0V 

600 mA 

-55°C to +150°C 
150°C 

0.625 w 
1.0 w 

0.400 w 
MPS6561 

MPS6563 
20 v 
20 v 

4.0 v 
600 mA 

See T092-1 Package Outline 

EBC 
1 2 3 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted.) Note: Negative Voltage for PNP 

MPS6560 MPS6561 
SYMBOL CHARACTERISTIC MPS6562 MPS6563 UNITS TEST CONDITIONS 

MIN. MAX. MIN. MAX. 

BVEBO Emitter to Base Breakdown Voltage 5.0 -5.0 v IE= 100µA, lc = 0 

lcEO Collector Cutoff Current 100 nA VcE=25V,ls=O 

100 nA VcE = 20 V. ls= 0 

lcso Collector Cutoff Current 100 100 nA V CB = 20 V, I E = 0 

IEBO Emitter Cutoff Current 100 100 nA VEB = 4.0 V, lc = 0 

hFE DC Current Gain (Note 5) 35 35 lc=10mA,VcE=1.0V 

50 50 le= 100 mA, VcE = 1.0 V 

50 200 le= 500 mA, VcE = 1.0 V 

50 200 le= 350 mA, VcE = 1.0 V 

VcE(satl Collector Emitter Saturation Voltage 0.5 v le= 500 mA, 18 = 50 mA 

(Note 5) -0.5 v le= 350 mA, 18 = 35 mA 

VsE(On) Base Emitter "On" Voltage (Note 5) 1.2 v le= 500 mA, VcE = 1.0 V 

-1.2 v IC = 350 mA, V CE = 1.0 V 

fT Current Gain Bandwidth Product 60 60 MHz le= 10 mA, VcE = 10 V, f = 30 MHz 

Cab Output Capacitance 30 30 pF Vcs=10V,IE=O,f=100kHz 

*Planar is a patented Fairchild process. 

NOTES: 
1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 125°C/W (derating factor of 

8.0 mW/°C); junction to ambient thermal resistance of 200°C/W (derating factor of 5.0 mW!°C). 
4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length= 300 µs; duty cycle= 1%. 
6. For product family characteristic curves, refer to Section 5-SS15 for MPS6560, MPS6561; for SS22 for MPS6563; and SS24 for MPS6562. 

4-112 



MPS6565 • MPS6566 
NPN SMALL SIGNAL GENERAL PURPOSE AMPLIFIERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Po ..• 625 mW@ TA= 25°C 

• VcEO ..• 45 V (MIN) 

• hFE .•. 100 - 400@ 10 mA (MPS6566) 

• COMPLEMENTS ... 2N3905, 2N3906 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 

Operating Junction Temperature 

Maximum Power Dissipation (Notes 2 & 3) 

Total Dissipation at 25°C Case Temperature 
at 70QC Ambient Temperature 

at 25QC Ambient Temperature 

Maximum Voltages and Current 

VcEO Collector to Emitter Voltage (Note 4) 

Vcso Collector to Base Voltage 

VEBO Emitter to Base Voltage 
le Collector Current 

-55°C to +150°C 
150QC 

1.0W 

0.400 w 
0.625 w 

45 v 
60V 

4.0 v 
200 mA 

See T092-1 Package Outline 

EBC 
1 2 3 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

MPS6565 MPS6566 
SYMBOL CHARACTERISTIC UNITS TEST CONDITIONS 

MIN. MAX. MIN. MAX. 

BVcEO Collector to Emitter Breakdown Voltage 45 45 v le= 1.0 mA, 19 = 0 

BVcso Collector to Base Breakdown Voltage 60 60 v le= 100 µA, IE= 0 

BVEBO Emitter to Base Breakdown Voltage 4.0 4.0 v IE=100µA,lc=O 

icso Collector Cutoff Current 100 100 nA Vcs=30V,IE=O 

hFE DC Current Gain (Note 5) 40 160 100 400 le= 10 mA, VcE = 10 V 

VcE(sat) Collector to Emitter Saturation Voltage (Note 5) 0.4 0.4 v le= 10 mA, 18 = 1.0 mA 

Cab Output Capacitance 3.5 3.5 pF Vee= 10 V, IE= 0, f = 100 kHz 

hfe High Frequency Current Gain 2.0 2.0 le= 10mA, VcE = 10V,f=100 MHz 

*Planar is a patented Fairchild process. 

NOTES: 
1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 150° C and junction to case thermal resistance of 125Q C/W (derating factor of 

8.0 mW/QC); junction to ambient thermal resistance of 200QC/W (derating factor of 5.0 mW/QC). 
4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length = 300 µs; duty cycle= 1 %. 
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MPS6571 
NPN LOW LEVEL HIGH GAIN AMPLIFIER 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 

• Po ... 625 mW @ TA = 25° c 

• VcEO ... 20 v (MINI 
• hFE .•. 250-1000@ 100 µA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperature 
Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation (Notes 2 & 3) 

Total Dissipation at 25°C Case Temperature 
at 25°C Ambient Temperature 

at 70°C Ambient Temperature 

Maximum Voltages and Current 

VcEO Collector to Emitter Voltage (Note 4) 

VcBO Collector to Base Voltage 

VEBO Emitter to Base Voltage 
le Collector Current (Continuous) 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. 

BVceo Collector to Emitter Breakdown Voltage 20 

BVcBo Collector to Base Breakdown Voltage 25 

le Bo Collector Cutoff Current 50 

IEBO Emitter Cutoff Current 50 

hFE DC Current Gain (Note 5) 250 1000 

VcE(sat) Collector to Emitter Saturation Voltage (Note 5) 0.5 

VBE(ON) Base to Emitter "On" Voltage (Note 5) 0.8 

fr Current Gain Bandwidth Product 50 

Cob Output Capacitance 4.5 

NOTES: 

See T092-1 Package Outline 

-55° C to +150° C 
150°C 

UNITS 

v 
v 

nA 

nA 

v 
v 

MHz 

pF 

1.0W 
0.625 w 
0.400 w 

20 v 
20 v 

3.0 v 
50 mA 

EBC 
1 2 3 

TEST CONDITIONS 

le= 1.0 mA, IB = o 

le= 100µA, le =o 

VcB=20V,le=O 

VEB(OFF) = 3.0 V, le= 0 

le= 100 µA, Vee= 5.0 v 
le= 10 mA, IB = 1.0 mA 

IC= 10 mA, Vee= 5.0 V 

le= 500 µA, Vee= 5.0 V, f = 20 MHz 

Vcs = 5.0 v, le= o, t = 100 kHz 

•Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 125°C/W (derating factor of 

8.0 mW/°C); junction to ambient thermal resistance of 200°C/W (derating factor of 5.0 mW/°C). 
4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length= 300 µs; duty cycle= 1%. 
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MPSA05 • MPSA06 
NPN SMALL SIGNAL GENERAL PURPOSE AMPLIFIERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Po - .. 625 mW @ TA = 25° c 
• VcEO ... 60 V (MINI (MPSA051, 80 V (MINI (MPSA061 
• hFE ... 50 (MINI @ 10 mA AND 100 mA 

• VcE (sat) .. - 0.25 v (MAX)@ 100 mA 
• COMPLEMENTS ... MPSA55, MPSA56 (PNPI 

ABSOLUTE MAXIMUM RATINGS (Note 11 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 
at 70°C Ambient Temperature 

Maximum Voltages and Current 

VcBO Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 4) 

VEBO Emitter to Base Voltage 
le Collector Current 

-55°C to +150°C 
150°C 

1.0W 

0.625 w 
0.400 w 

MPSA05 MPSA06 
60 v 80V 
60V 80V 
4.0V 4.0 v 

500mA 500mA 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

MPSA05 MPSA06 
SYMBOL CHARACTERISTIC UNITS 

MIN. MAX. MIN. MAX 

BVcEo Collector to Emitter Breakdown Voltage 60 80 v 
BVEBO Emitter to Base Breakdown Voltage 4.0 4.0 v 
le Bo Collector Cutoff Current 100 nA 

100 nA 

50 50 
hFE DC Current Gain (Note 5) 

50 50 

VcE (sat) Collector to Emitter Saturation Voltage (Note 5) 0.25 0.25 v 
VBE (ON) Base to Emitter "On" Voltage 1.2 1.2 v 

tr Current Gain Bandwidth Product 50 50 MHz 

See T092-1 Package Outline 

EBC 
1 2 3 

TEST CONDITIONS 

lc=1.0mA,IB=O 

IE = 100 µA, le = 0 

VcB=60V,IE=O 

VcB=BOV,IE=O 

le= 10mA,VcE = 1.0V 

le= 100 mA, VcE = 1.0 V 

le= 100 mA, I B = 10 mA 

le= 100 mA, VcE = 1.0 V 

le= 100 mA, VcE = 1.0 V, 

f=100MHz 

•Planar is a patented Fairchild process. 
NOTES: 
1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 125°C/W (derating factor of 

8.0 mWt°C); junction to ambient thermal resistance of 200°C/W (derating factor of 5.0 mW/°C). 
4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length= 300 µs; duty cycle= 1%. 
6. For product family characteristic curves, refer to Section 5-SS17. 
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MPSA09 
NPN LOW LEVEL LOW NOISE AMPLIFIER 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 

• Po ... 625 mW @ TA = 25° c 

• VcEo ... 50 v (MIN) 

• hFE ... 100-600@ 100 µA 
• NF ... 1.4 dB (TYP)@ 1.0 kHz 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Maximum Power Dissipation (Notes 2 & 3) 

Total Dissipation at 25° C Case Temperature 

at 25° C Ambient Temperature 

at 70°C Ambient Temperature 

Maximum Voltages and Current 

VcEO Collector to Emitter Voltage (Note 4) 

VcBO Collector to Base Voltage 

le Collector Current (Peak) 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. 

BVcEO Collector to Emitter Breakdown Voltage 50 

BVcBo Collector to Base Breakdown Voltage 50 

icBo Collector Cutoff Current 100 

IEBO Emitter Cutoff Current 100 

hFE DC Current Gain (Note 5) 100 600 

VcE(sat) Collector to Emitter Saturation Voltage (Note 5) 0.9 

VBE(ON) Base to Emitter "On" Voltage 1.0 

tr Current Gain Bandwidth Product 30 

Cob Output Capacitance 5.0 

NOTES: 

See T092-1 Package Outline 

-55°C to +150°C 
150°C 

UNITS 

v 
v 

nA 

nA 

v 
v 

MHz 

pF 

1.0 w 
0.625 w 
0.400 w 

50 v 
50 v 

100 mA 

EB C 
1 2 3 

TEST CONDITIONS 

lc=1.0mA,IB=o 

lc=0.1 mA,IE=O 

V CB = 25 V, I E = 0 

VEB = 3.0 V, le= 0 

le= 0.1 mA, VcE = 5.0 V 

le= 10 mA, IB = 1.0 mA 

le= 1.0 mA, VcE = 5.0 V 

le= 0.5 mA, VcE = 5.0 V, f = 20 MHz 

VcB = 5.0 V, IE= 0, f = 100 kHz 

•Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 150° C and junction to case thermal resistance of 125° C/W (derating factor of 

8.0 mW/°C); junction to ambient thermal resistance of 200°C/W (derating factor of 5.0 mW/°C). 
4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length = 300 µs; duty cycle= 1 %. 
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MPSA12 
NPN MONOLITHIC DARLINGTON AMPLIFIER 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• hFE ... 20,000 (MINI@ 10 mA 

• VcEO ... 20 V (MINI 

ABSOLUTE MAXIMUM RATINGS (Note 11 

Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation (Notes 2 & 3) 

Total Dissipation at 25° C Case Temperature 

Maximum Voltages 

at 25°C Ambient Temperature 
at 70°C Ambient Temperature 

VcEO Collector to Emitter Voltage (Note 4) 

VEBO Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. 

hFE DC Pulse Current Gain (Note 5) 20,000 

ICES Collector Reverse Current 100 

lcso Collector Cutoff Current 100 

IEBO Emitter Cutoff Current 100 

hfe Small Signal Current Gain 35 

VcE(sat) Collector Saturation Voltage 1.0 

VsE(ON) Base to Emitter "On" Voltage 1 .4 

Cob Output Capacitance 8.0 

BVcES Collector to Emitter Breakdown Voltage 20 

NOTES: 

See T092-1 Package Outline 

-55°C to +150°C 
150°C 

UNITS 

nA 

nA 

nA 

v 
v 

pF 

v 

1.0 w 
0.625 w 
0.400 w 

20 v 
10 v 

EBC 
1 2 3 

TEST CONDITIONS 

le= 10 mA, VcE = 5.0 V 

VcE=15V,VsE=O 

vc 8 =15V,lc=o 

VEs=10V,lc=O 

le= 10 mA, VcE = 5.0 V, f= 1.0 kHz 

le= 10 mA, Is= 0.01 mA 

le= 10 mA, VcE = 5.0 V 

Vcs = 10 V, IE= 0, f = 100 kHz 

1c=1ooµA,1 8 =0 

*Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 125°C/W (derating factor of 

8.0 mW/ °C); junction to ambient thermal resistance of 200°C/W (derating factor of 5.0 mW/ °C). 
4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length= 300 µs; duty cycle= 1%. 
6. For product family characteristic curves, refer to Section 5 - SS20. 
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MPSA13 • MPSA14 
NPN MONOLITHIC DARLINGTON AMPLIFIERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• hFE ... 20,000 (MIN)@ 10.0 mA (MPSA14) 

• VcEO ... 30 v (MIN) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation (Notes 2 & 3) 

Total Dissipation at 25°C Case Temperature 
at 25° C Ambient Temperature 
at 70° C Ambient Temperature 

Maximum Voltages and Current 

VcES Collector to Emitter Voltage 
VcEO Collector to Emitter Voltage (Note 4) 

Vcso Collector to Base Voltage 

VEBO Emitter to Base Voltage 
le Collector Current 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

-55°C to +150°C 
150°C 

1.0 w 
0.625 w 
0.400 w 

30 v 
30 v 
30 v 
10 v 

300 mA 

See T092-1 Package Outline 

EBC 
1 2 3 

SYMBOL CHARACTERISTIC 
MPSA13 MPSA14 

UNITS TEST CONDITIONS 
MIN. TYP. MAX. MIN. TYP. MAX. 

BVcES Collector to Emitter Breakdown 30 30 v le= 1ooµA, 18 = o 
Voltage 

lcso Collector Cutoff Current 100 100 nA Vcs=30V,IE=O 

IEBO Emitter Cutoff Current 100 100 nA VEs=10V,lc=O 

hf E DC Current Gain (Note 5) 5,000 10,000 le= 10 mA, VcE = 5.0 V 

10,000 20,000 le= 100 mA, VcE = 5.0 V 

VcE(satl Collector Saturation Voltage 0.8 1.5 0.8 1.5 v le= 100 mA, Is= 0.1 mA 
(Note 5) 

VBE(ON) Base to Emitter "On" 1.25 2.0 1.25 2.0 v le= 100 mA, VcE = 5.0 V 
Voltage (Note 5) 

fT Current Gain Bandwidth Product 125 200 125 200 MHz le= 10 mA, VcE = 5.0 V, f = 100 MHz 

Cab Output Capacitance 5.0 5.0 pF Vcs=10V,IE=O 

NF Noise Figure 2.0 2.0 dB le= 1.0 mA, VcE = 5.0 V, 

Rs= 100k.11,f= 1.0kHz 

•Planar is a patented Fairchild process. 

NOTES: 
1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 125°C/W (derating factor of 

8.0 mW/°C); junction to ambient thermal resistance of 200°C/W (derating factor of 5.0 mW/°C). 
4. Rating refers to a high current point where collector to emitter voltage is lowest 
5. Pulse conditions: length = 300 µs; duty cycle= 2%. 
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MPSA20 •:MPSA70 
NPN-PNP SMALL SIGNAL GENERAL PURPOSE COMPLEMENTARY AMPLIFIERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Po ... 625 mW @ TA = 25° c 

• VcEO ... 40 V (MIN) 

• hFE ... 40-400@ 5.0 mA 

• VcE(sat) ... 0.25 V (MAX)@ 10 mA 

• Cob ... 4.0 pF (MAX) 10 V 

• COMPLEMENTS ... MPSA20 (NPN), MPSA70 (PNP) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Maximum Power Dissipation (Notes 2 & 3) 

Total Dissipation at 25" C Case Temperature 

at 25''C Ambient Temperature 

at 70"C Ambient Temperature 

Maximum Voltages and Current 

VcEO Collector to Emitter Voltage (Note 4) 

VEBO Emitter to Base Voltage 

le Collector Current (Continuous) 

ELECTRICAL CHARACTERISTICS (25"C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. 

BVCEO Collector to Emitter Breakdown Voltage 40 

BVEBO Emitter to Base Breakdown Voltage 4.0 

icso Collector Cutoff Current 100 

hFE DC Current Gain (Note 5) 40 400 

VcE(satl Collector to Emitter Saturation 0.25 

Voltage (Note 5) 

IT Current Gain Bandwidth Product 125 

Cab Output Capacitance 4.0 

NOTES: 

See T092-1 Package Outline 

-55°C to +150°C 

150°C 

UNITS 

v 
v 

nA 

v 

MHz 

pF 

1.0W 

0.625 w 
0.400 w 

40 v 
4.0 v 

100 mA 

EBC 
1 2 3 

TEST CONDITIONS 
(Reverse Voltage Polarity 

for PNP) 

le= 1.0 mA, Is= 0 

IE= 100 µA, le= 0 

Vcs=30V,IE=0 

le= 5.0 mA, VcE = 10 V 

lc=10mA,ls=1.0mA 

le= 5.0 mA, VcE = 10 V, f = 100 MHz 

Vcs = 10 v. IE = 0, f = 100 kHz 

*Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 125°C/W (derating factor of 

8.0 mW/°C); junction to ambient thermal resistance of 200° C/W (derating factor of 5.0 mW/°C). 
4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length= 300 µs; duty cycle= 1%. 
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MPSA42 • MPSA43 
NPN SMALL SIGNAL HIGH VOLTAGE GENERAL PURPOSE AMPLIFIERS 

SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Po •.. 625 mW @ TA = 25° C 
• VcEO ..• 300 V (MINI (MPSA421. 200 V (MINI (MPSA431 
• · hfE ..• 40 (MINI@ 10 mA 
• fT .•• 50 MHz (MINI 
• COMPLEMENTS ... MPSA92, MPSA93 

ABSOLUTE MAXIMUM RATINGS (Note 11 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation (Notes 2 & 31 
Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages and Currents 
VcEO Collector to Emitter Voltage (Note 4) 
Vcso Collector to Base Voltage 
VEBO Emitter to Base Voltage 
le Collector Current (Continuous) 

See T092-1 Package Outline 

-55°C to +150°C 
150°C 

1.0W EBC 
0.625 w 1 2 3 

MPSA42 MPSA43 
300 v 200 v 
300 v 200 v 
8.0 v 6.0V 

500 mA 500mA 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

MPSA42 MPSA43 
SYMBOL CHARACTERISTIC UNITS TEST CONDITIONS 

MIN. MAX. MIN. MAX. 

BVcEO Collector to Emitter Breakdown Voltage 300 200 v le= 1.0 mA, 19 = 0 
(Note 4) 

BVcso Collector to Base Breakdown Voltage 300 200 v le= 100µA, IE= 0 

BVEBO Emitter to Base Breakdown Voltage 8.0 6.0 v IE= 100µA, lc =O 

icso Collector Cutoff Current 0.1 µA Vee= 200 v. IE= 0 

0.1 µA Vcs=160V,IE=0 

IEBO Emitter Cutoff Current 0.1 µA VEs = 6.o v. le= o 

0.1 µA VEs = 4.0 v. le= o 

hf E DC Current Gain 25 25 le= 1.0 mA, VcE = 10 V 

40 40 le= 10 mA, VcE = 10 V 

40 50 200 le= 30 mA, VcE = 10 V 

VcE(sat) Collector to Emitter Saturation Voltage 0.5 0.4 v le= 20 mA, 19 = 2.0 mA 

VsE(sat) Base to Emitter Saturation Voltage 0.9 0.9 v le= 20 mA, 19 = 2.0 mA 

fT Current Gain Bandwidth Product 50 50 MHz le= 10 mA, VcE = 20 v. f = 100 MHz 

Ccb Collector to Base Capacitance 3.0 4.0 pf Vee= 20 V, IE= 0, f = 1.0 MHz 

*Planar is a patented Fairchild process. 

NOTES: 
1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 125°C/W (derating factor of 

8.0 mW/°C); junction to ambient thermal resistance of 200°C/W (derating factor of 5.0 mW/°C). 
4. Pulse conditions: length = 300 µs; duty cycle= ~2%. 
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MPSA55 • MPSA56 
PNP SMALL SIGNAL GENERAL PURPOSE COMPLEMENTARY AMPLIFIERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Po ... 625 mW @ TA = 25° c 

• VcEO ... -60 V (MINI (MPSA551, 80 V (MINI (MPSA561 
• hFE ... 50 (MINI@ 10 mA AND 100 mA 
• VcE(sad ... -0.25 v (MAXI@ 100 mA 
• COMPLEMENTS ... MPSA05, MPSA06 (NPNI 

ABSOLUTE MAXIMUM RATINGS (Note 11 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation (Notes 2 & 3) 

Total Dissipation at 25°C Case Temperature 
at 25°C Ambient Temperature 
at 70°C Ambient Temperature 

Maximum Voltages and Current 

VcBO Collector to Base Voltage 
VcEO Collector to Emitter Voltage 
VEBO Emitter to Base Voltage 
I c Collector Current 

-55°C to +150°C 

150°C 

1.0W 
0.625 w 
0.400 w 

MPSA55 MPSA56 
·60 v -80 v 

-60 v ··80 v 
-4.0 v -4.0 v 

500 mA 500 mA 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

MPSA55 MPSA56 
SYMBOL CHARACTERISTIC UNITS 

MIN. MAX. MIN. MAX. 

BVcEO Collector to Emitter Breakdown Voltage -60 -80 v 

BVrno Emitter to Base Breakdown Voltage -4.0 -4.0 v 

100 nA 
le Bo Collector Cutoff Current 

100 nA 

50 50 
hFE DC Current Gain (Note 5) 

50 50 

VcE (sat) Collector to Emitter Saturation Voltage (Note 5) -0.25 -0.25 v 

VBE(ON) Base to Emitter "On" Voltage -1.2 -1.2 v 

tr Current Gain Bandwidth Product 50 50 MHz 

See T092·1 Package Outline 

EBC 
1 2 3 

TEST CONDITIONS 

1c~1.omA,1B~o 

IE~ 100µA, le~ 0 

VcB~-60V,IE~o 

vcB~-8ov.1E~o 

le~ 10 mA, VcE ~ -1.0 V 

le~ 100 mA, VcE ~ -1.0 V 

1c~1oomA,1B~1omA 

le~ 100 mA, VcE ~ -1.0 V 

le~ 100 mA, VcE ~ -1.0 V, 

f ~ 100 MHz 

*Planar is a patented Fairchild process. 

NOTES: 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

3. These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 125°C/W (derating factor of 

8.0 mW;°C); junction to ambient thermal resistance of 200°C/W (derating factor of 5.0 mW!°C). 

4. Rating refers to a high current point where collector to emitter voltage is lowest. 

5. Pulse conditions: length = 300 µs; duty cycle= 1 %. 
6. For product family characteristic curves, refer to Section 5-SS24. 
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MPSA92 • MPSA93 
PNP SMALL SIGNAL HIGH VOLTAGE GENERAL PURPOSE AMPLIFIERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Po ... 625 mW@ TA= 25°C 
• BVcEO ... 300 v (MIN) (MPSA92), 200 v (MIN) (MPSA93) 
• hFE ... 40 (MIN) @ 10 mA 
• fT ... 50 MHz (MIN) 
• COMPLEMENTS ... MPSA42, MPSA43 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25°C Case Temperature 

at 25° C Ambient Temperature 

Maximum Voltages and Current 
VcEO Collector to Emitter Voltage 
Vcso Collector to Base Voltage 
VEBO Emitter to Base Voltage 
le Collector Current (Continuous) 

See T092-1 Package Outlines 

-55° C to +150° C 
150°C 

1.0 w 
0.625 w EBC 

MPSA92 MPSA93 
1 2 3 

-300 v -200 v 
-300 v -200 v 
-5.0 v -5.0 v 
500 mA 500 mA 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

MPSA92 
SYMBOL CHARACTERISTIC 

MPSA93 
UNITS TEST CONDITIONS 

MIN. MAX. MIN. MAX. 

BVcEO Collector to Emitter Breakdown Voltage -300 -200 v le = 1.0 mA, Is = 0 
(Note 4) 

BVcso Collector to Base Breakdown Voltage -300 -200 v le= 100 µA, IE= 0 

BVEBo Emitter to Base Breakdown Voltage -5.0 -5.0 v IE=10µA,lc=O 

icso Collector Cutoff Current 0.25 µA Vcs=-200V,IE=0 

0.25 µA Vcs = -160 V, IE= 0 

IEBO Emitter Cutoff Current 0.1 0.1 µA VEB = -3.0 V, le= 0 

hFE DC Current Gain 25 25 le= 1.0 mA, VcE = -10 V 

40 40 le= 10 mA, VcE = -10 V 

25 30 150 le= 30 mA, VcE = -10 V 

VcE(sat) Collector to Emitter Saturation Voltage -0.5 -0.4 v le= 20 mA, Is= 2.0 mA 

VsE(satl Base to Emitter Saturation Voltage -0.9 -0.9 v le= 20 mA, 19 = 2.0 mA 

fT Current Gain Bandwidth Product 50 50 MHz le= 10 mA, VcE = -20 V, f = 100 MHz 

Ccb Collector to Base Capacitance 6.0 8.0 pF Vcs = -20 V, IE= 0, f = 1.0 MHz 

*Planar is a patented Fairchild process. 

NOTES: 
1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 150° C and junction to case thermal resistance of 125° C/W (derating factor of 

8.0 mW/°C); junction to ambient thermal resistance of 200°C/W (derating factor of 5.0 mW/°C). 
4. Pulse conditions: length = 300 µs; duty cycle = 1 %. 
5. For product family characteristic curves, refer to Section 5 - SS4. 
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MPSL01 • MPSL51 
NPN-PNP HIGH VOLTAGE COMPLEMENTARY SMALL SIGNAL GENERAL PURPOSE AMPLIFIERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Po ... 625 mW @ TA = 25°C 

• Vee (satl ..• 0.30 v (MAXI @ 50 mA 
• Vceo ... 120 v (MINI (MPSL011. 100 v (MINI (MPSL51l 
• COMPLEMENTS ... MPSL01 (NPNI - MPSL51 (PNPI 

ABSOLUTE MAXIMUM RATINGS (Note 11 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation (Notes 2 & 31 
Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 
at 70°C Ambient Temperature 

Maximum Voltages and Current 

VcEO Collector to Emitter Voltage (Note 41 

Vcso Collector to Base Voltage 
VEBO Emitter to Base Voltage 
le Collector Current (Continuous) 

MPSL01 
120V 

140V 
5.0V 

600mA 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 
MPSL01 MPSL51 

MIN. MAX. MIN. MAX. 

BVcEO Collector to Emitter Voltage (Note 31 120 -100 

BVcso Collector to Base Breakdown Voltage 140 -100 

BVEBO Emitter to Base Breakdown Voltage 5.0 -4.0 

lcso Collector Cutoff Current 
1.0 

1.0 

100 
IEBO Emitter Cutoff Current 

100 

hFE DC Current Gain (Note 51 50 300 

40 250 

VcE (sat) Collector to Emitter Saturation Voltage 0.20 -0.25 

(Note 5) 0.30 -0.30 

VsE (satl Base to Emitter Saturation Voltage 1.2 -1.2 

(Note 5) 1.4 -1.2 

tr Current Gain Bandwidth Product 60 60 

Cob Output Capacitance 8.0 8.0 

hte Small Signal Current Gain 30 20 

NOTES: 

See T092·1 Package Outline 

-55°C to +150°C 
150°C 

1.0W 

0.625 w EBC 
0.400 w 123 

MPSL51 
-lOOV 

-100V 
-4.0V 

600mA 

UNITS 
TEST CONDITIONS 

(Reverse Voltage Polarity for PNP) 

v IC = 1 .0 mA, I B = 0 

v le= 100µA, IE= 0 

v I E = 10 µA, I c = 0 

µA Vcs = 75 V, IE= 0 

µA Vcs=50V,IE=O 

nA VEs=4.0V,lc=O 

nA VEB = 3.0 V, lc = 0 

VcE=5.0V,lc=10mA 

VcE = 5.0 V, le= 50 mA 

v le= 10 mA, Is= 1.0 mA 

v le= 50mA,1 8 = 5.0 mA 

v le= 10 mA, ls= 1.0 mA 

v le= 50 mA, 18 = 5.0 mA 

MHz le= 10 mA, VcE = 10 V, f = 100 MHz 

pF V CB = 10 V, IE = 0, f = 1.0 MHz 

le= 1.0 mA, VcE = 10 V, f = 1.0 kHz 

"Planar is a patented Fairchild process 

1. The maximum ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 150° C and junction to case thermal resistance of 125° C/W (derating factor of 

8.0 mWJ°C); junction to ambient thermal resistance of 200°C/W (derating factor of 5.0 mW/°C). 
4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length= 300 µs; duty cycle= 1%. 
6. For product family characteristic, refer to Section 5-SS16 for MPSL01; SS25 for MPSL51. 
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MPSL07 • MPSLOS 
PNP SMALL SIGNAL HIGH SPEED LOGIC SWITCHES 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Po ... 625 mW @ TA = 25Q c 
• t 0 n ... 20 ns (MAX)@ 10 mA 
• t 0 ff ... 40 ns (MAX)@ 10 mA 
• Ts ••• 15 ns (MAX) (MPSL07), 20 ns (MAX) (MPSLOB)@ 10 mA 
• VcE(satl ... 0.15 v (MAX)@ 10 mA 
• fT ... 500 MHz (MIN) (MPSL07), 700 MHz (MIN) (MPSL08) @ 10 mA 

• COMPLEMENTS ..• MPS2369 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperature 
Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25QC Case Temperature 

at 25Q C Ambient Temperature 
at 70Q C Ambient Temperature 

Maximum Voltages and Current 

Vcso Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 4) 
Ve so Emitter to Base Voltage 
le Collector Current 

MPSL07 
-6.0 v 
-6.0 v 
-4.5 v 
80 mA 

ELECTRICAL CHARACTERISTICS (25QC Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 
MPSL07 MPSL08 

MIN. MAX. MIN. MAX. 

VcEO(sus) Collector to Emitter Sustaining -6.0 -12 

Voltage 

BVces Collector to Emitter Breakdown -6.0 -12 

Voltage 

BVcso Collector to Base Breakdown Voltage -6.0 -12 

sveso Emitter to Base Breakdown Voltage -4.5 -4.5 

Ices Collector Cutoff Current 10 

10 

Ices Collector Cutoff Current 5.0 

5.0 

lg Base Current 10 

10 

hFE DC Current Gain (Note 5) 15 15 

30 120 30 120 

30 30 

VcE(sat) Collector to Emitter Saturation -0.15 -0.15 

Voltage (Note 5) -0.5 -0.5 

VsE(satl Base to Emitter Saturation Voltage -0.73 -0.88 -0.73 -0.88 

(Note 5) -1.5 -1.5 

tr Current Gain Bandwidth Product 500 

700 

Cob Output Capacitance 3.0 3.0 

Cib Input Capacitance 5.0 5.0 

Additional Electrical Characteristics on following page. 

NOTES: 

See T092-1 Package Outline 

-55Q C to +150Q C 
150QC 

1.0W 
0.625 w EBC 
0.400 w 1 2 3 

MPS LOB 
-12 v 
-12 v 
-4.5 v 

80 mA 

UNITS TEST CONDITIONS 

v le= 3.0 mA, lg= o 

v le= 100 µA, VsE = 0 

v le= 100µA, IE =O 

v IE= 100 µA, le= 0 

nA Vee= -3.o v. v 8 e = o 

nA Vee= -6.o v. v 8 e = o 

µA Vee= -3.0 v. VsE = 0, TA= 65QC 

µA Vee= -6.0 v. Vee= 0, TA= 65QC 

nA Vee= -3.0 v. VsE = o 

nA Vee= -6.o v. v 8 e = o 
le= 1.0 mA, Vee= -0.5 V 

le= 10 mA, Vee= -3.0 V 

le= 50 mA, Vee= -1.0 V 

v IC = 10 mA, I B = 1 .0 mA 

v le= 50 mA, lg= 5.0 mA 

v le= 10 mA, lg= 1.0 mA 

v le= 50 mA, lg= 5.0 mA 

MHz le= 10 mA, Vee= -5.0 v. t = 100 MHz 

MHz le= 10 mA, Vee= -10 V, f = 100 MHz 

pF Vcs = -5.0 V. IE= 0, f = 140 kHz 

pF Ves = -0.5 V, lc = o, t = 140 kHz 

•Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 150Q C and junction to case thermal resistance of 125Q C/W (derating factor of 

8.0 mW/QC); junction to ambient thermal resistance of 200QC/W (derating factor of 5.0 mW/QC). 
4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length= 300 µs; duty cycle= 1%. 
6. For additional product family characteristic curves, refer to Section 5 - SS31. 
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MPSL07 • MPSLOB 
ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) (Cont'd) 

SYMBOL CHARACTERISTIC 
MPSL07 MPSL08 

UNITS TEST CONDITIONS 
MIN. MAX. MIN. MAX. 

tan Turn On Time 20 20 ns le= 10 mA, 191=1.0 mA 

(see test circuit no. 348) 

taff Turn Off Time 40 40 ns lc=lOmA,191 =192=1.0mA 

(see test circuit no. 348) 

Ts Charge Storage Time 15 20 ns 1c=lOmA,l91 =l92=10mA 

(see test circuit no. 234) 

I 
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PE3100 
NPN RF-VHF OSCILLATOR 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 

• fT ..• 500 MHz (MINI, 800 MHz (TVPI 
• rb'Cc ... 6.5 ps (TVP) 15 ps (MAXI 
• SUFFICIENT VOLTAGE OUTPUT TO DRIVE MOS FET VHF MIXERS 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation 
Total Dissipation at or below 65°C Ambient Temperature (Note 2) 

Maximum Voltages 
Vcso Collector to Base Voltage 
Vceo Collector to Emitter Voltage (Note 3) 
Veso Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. 

Ccb Collector to Base Capacitance 0.8 

rb' Cc Collector to Base Time Constant 15 

Cce Collector to Emitter Capacitance 0.6 1.2 

hfE DC Current Gain 30 225 

VcEO(sus) Collector to Emitter Sustaining Voltage 30 

lcso Collector to Cutoff Current 200 

BVces Collector to Emitter Breakdown Voltage 30 

BVeso Emitter to Base Breakdown Voltage 3.0 

hfe High Frequency Current Gain 5.0 

NOTES: 

See T092-1 Package Outline 

-55°C to +150°C 
150°C 

UNITS 

pf 

PS 

pF 

v 

nA 

v 

v 

0.425 w 

30V 
30V 
3.0V 

BEC 
1 23 

TEST CONDITIONS 

le =O, Vee= lOV,f = 1.0MHz 

le= 8.0 mA, Vee= 10 v, f = 80 MHz 

18 = o. Vee= 10 v 

le= 5.0 mA, Vee= 10 V 

lc=l.OmA,ls=O 

le=o,vc8 =3ov 

ic = 100 µA, le= o 

lc=O,le=lOOµA 

le= 5.0 mA, Vee= 10 V, f = 100 MHz 

0 Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These ratings give a maximum junction temperature of 150°C and junction to ambient thermal resistance of 200°C/W (derating factor of 

5.0 mW!°C). 
3. Rating refers to a high current point where collector to emitter voltage is lowest. 
4. For product family characteristic curves, refer to Section 5-SS12. 
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PE5010 • PE5013 • PE5015 
NPN RF-AGC AMPLIFIER 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 

• PG ... 20 dB (MIN) @ 200 MHz (PE5010) 
• NF ... 3.3 dB (MAX)@ 200 MHz (PE5010) 
• Ccb ... 0.5 pF (MAX) (PE5010) 
• FORWARD AGC CAPABILITY 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at or below 65°C Ambient Temperature 

Maximum Voltages 

Ve Bo 
VcEO 
VEBO 

Collector to Base Voltage 
Collector to Emitter Voltage (Notes 4 & 5) 
Emitter to Base Voltage 

-55°C to +150°C 
150°C 

PE5010 
30 v 
30 v 
3.0 v 

300mW 

PE5013 
PE5015 

20 v 
20 v 
3.0 v 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL 
PE5010 PE5013 PE5015 

CHARACTERISTIC UNITS 
MIN. MAX. MIN. MAX. MIN. MAX. 

NF Noise Figure (Note 5) 3.3 dB 
(see test circuit no. 257) 
(see test circuit no. 2003) 4.0 dB 

(see test circuit no. 2009) 4.0 dB 

PG Power Gain (see test circuit no. 257) 20 27 dB 

(see test circuit no. 2003) 25 dB 

(see test circuit no. 2009) 20 dB 

VAGC(30) AGC Voltage for 30 dB Gain Reduction 4.0 5.0 v 
(see test circuit no. 257) 
(see test circuit no. 2003) 4.4 5.8 v 

VAGC(50) AGC Voltage for 50 dB Gain Reduction 8.0 v 
(see test circuit no. 2003) 

Ccb Collector to Base Capacitance 0.25 0.5 0.40 0.25 0.5 pF 

hFE DC Pulse Current Gain 25 200 20 200 20 200 

VcEO(sus) Collector to Emitter Sustaining Voltage 30 20 20 v 
(Note 5) 

lcso Collector Cutoff Current 50 50 50 nA 

BVcso Collector to Base Breakdown Voltage 30 20 20 v 
BVEBQ Emitter to Base Breakdown Voltage 3.0 3.0 3.0 v 
VcE(sat) Collector to Emitter Saturation Voltage 3.0 3.0 3.0 v 

(Note 5) 

VsE(sat) Base to Emitter Saturation Voltage 0.95 0.95 0.95 v 
(Note 5) 

hfe High Frequency Current Gain 3.75 3.0 3.0 

NOTES: 

See T092-1 Package Outline 

BEC 
123 

TEST CONDITIONS 

Vee= 12 V, f = 200 MHz 

Vee= 12 V, v AGC = 2.75 V, 
f = 45 MHz 

Vee= 12 V, VAGC = 2.0 V, 
f = 100 MHz 

VAGC = 1.4 V,f = 200 MHz 

v AGC = 2.75 V, Vee= 12 V, 
f = 45 MHz 

V CC = 12 V, f = 100 MHz 

Vee= 12 V, f = 200 MHz 

Vee= 12 V, f = 45 MHz 

V CC = 12 V, f = 45 MHz 

IE=O,VcB=10V,f=1.0MHz 

le= 4.0 mA, VcE = 5.0 V 

le = 1.0 mA, I B = 0 

IE= 0, Vcs = 10 v 
le= 100 µA, IE= 0 

le= 0, IE= 100 µA 

le= 10 mA, Is= 5.0 mA 

le= 10 mA, 18 = 5.0 mA 

le= 4.0 mA, VcE = 10 V, 
f=lOOMHz 

•Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 150°C and junction to ambient thermal resistance of 283°C/W (derating factor of 

3.53 mW/°C). 
4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length = 300 µs; duty cycle= 1 %. 
6. For product family characteristic curves, refer to Section 5-SS19. 
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PE6026 
NPN IF AMPLIFIER 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 

• Po ••• 625 mW@ TA= 25°C 
• OPTIMIZED FOR FINAL VIDEO IF AMPLIFIER 
• Cre .•. 1.0 pf (MAXI 
• 9oe ••• 200µmho (MAXI 
• Gpe •.. 25 dB (MINI@ f = 45 MHz 
• VcEO ••• 30 v (MINI 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation (Notes 2 & 5) 
Total Dissipation at or below 65°C Ambient Temperature 

Maximum Voltages 
Vcso Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 31 
VEBO Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. 

Gpe Power Gain, Fixed Neutralization (see test 25 
circuit no. 320) 

Cre Reverse Transfer Capacitance 0.6 1.1 

goe Output Admittance, Input Short Circuit 30 200 

VcEO(sus) Collector to Emitter Sustaining Voltage (Note 4) 30 

BVcso Collector to Base Breakdown Voltage 30 

BVeso Emitter to Base Breakdown Voltage 3.0 

hfE DC Pulse Current Gain (Note 4) 20 100 

hfe High Frequency Current 3.0 7.0 

Vce(sat) Collector Saturation Voltage (Note 4) 0.6 

ICEO Collector Cutoff Current 1.0 

'cso Collector Cutoff Current 50 

NOTES: 

See T092-1 Package Outline 

-55°C to +150°C 
150°C 

UNITS 

dB 

pF 

µmho 

v 

v 

v 

v 

µA 

nA 

0.425 w 

30V 
30V 

3.0V 

EBC 
1 2 3 

TEST CONDITIONS 

le= 10 mA, Vee= 10 v, f=45 MHz 

ie = o, Vee= 10 v, f.;; 1.0 MHz 

le= 10 mA, Vee= 10 v, f = 45 MHz 

le= 1.0 mA, Is= o 
ic = 100 µA, 'e = o 
le= 10 µA, 'c = o 
le= 10 mA, Vee= 10 V 

le= 10 mA, Vee= 10V,f=100MHz 

le= 20 mA, 15 = 1.0 mA, 

18 = o. Vee= 30 v 

ie = o. vc8 = 30 v 

•Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 
2. These ratings give a maximum junction temperature of 150 C and junction to ambient thermal resistance of 200°C/W (derating factor of 

5.0 mW/°C). 
3. Rating refers to a high current point where collector to emitter voltage is lowest. 
4. Pulse conditions: length= 300 µs; duty cycle= 1%. 
5. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
6. For product family characteristic curves, refer to Section 5 - SS6. 
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PE5029 • PE5030B • PE5031 
NPN RF-IF AMPLIFIERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• PE5031 ... VHF AMPLIFIER AND MIXER 

• PE5030B ... THIRD VIDEO IF 

• PE5029 ... RF IF AMPLIFIER 

• Ccb ... 0.4 pF (MAXI 

• PG .•. 22 dB (MINI@ 200 MHz (PE50311 

• NF •.• 4.5 dB (MAXI @200 MHz (PE50311 
ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (60 seconds) 

Maximum Power Dissipation (Notes 2 & 31 
Total Dissipation at or below 65° C Ambient Temperature 

Maximum Voltages 

Vceo Collector to Base Voltage 
VcEO Collector to Emitter Voltage 

(Note 4) 

Emitter to Base Voltage 

PE5029 

35 v 
30 v 

3.0 v 

See T092-1 Package Outline 

-55°C to +150°C 
150°C 
260°C 

0.425 w BEC 
123 

PE5030B PE5031 
45 v 40 v 
40 v 30 v 

4.5 v 4.0 v 

ELECTRICAL CHARACTERISTICS (25° C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 
PE5029 PE5030B PE5031 

UNITS TEST CONDITIONS 
MIN. MAX. MIN. MAX. MIN. MAX. 

GpE Power Gain 

(see test circuit no. 592) 28 dB Vee; 12 V, Vee; 2.5 V, f; 45 MHz 

(see test circuit no. 573) 22 dB Vee; 12 V, f; 200 MHz 

(see test circuit no. 5961 27 dB VcE; 10 V, le; 10 mA, 

f; 45 MHz 

NF Noise Figure 

(see test circuit no. 592) 6.0 dB Vee; 12 V, f; 45 MHz 

(see test circuit no. 573) 4.5 dB Vcc;12V,f;200MHz 

Ccb Collector to Base Capacitance 0.40 0.25 0.40 0.40 pF Vee; 15 V, IE; 0, f; 1.0 MHz 

hFE DC Current Gain 30 225 30 180 VcE; 10 V, le; 5.0 mA 

(Note 51 45 150 VCE; 15 V, lc; 7.0 mA 

VcEO(susl Collector to Emitter Sustaining 30 40 30 v le; 1.0 mA, le ;o 
Voltage (Notes 4 & 5) 

lcBo Collector Cutoff Current 200 100 100 nA Vee; 30 V, IE; 0 

BVcBo Collector to Base Breakdown 30 45 40 v le; 100µ.A, IE ;O 

Voltage 

BVEBO Emitter to Base Breakdown 3.0 4.0 v le; 0, IE; 100 µ.A 

Voltage 4.5 v IC ; 0, I E ; 10 µ.A 

VBE(ONI Base to Emitter "On" Voltage 0.85 0.85 v le; 5.0 mA, VcE; 10 V 

hfe High Frequency Current Gain 5.0 6.0 VcE; 10 V, le; 5.0 mA, 

f;100MHz 

6.0 VcE; 15 V, le; 7.0 mA 

f; 100 MHz 

NOTES: *Planar is a patented Fairchild process. 
1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 150° C; junction to ambient thermal resistance of 200° C/W derating factor of 

5.0 mW/°C). 
4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length; 300 µ.s; duty cycle; 1%. 

Yfe 
6. GMS;101ogYre 

7. For product family characteristic curves, refer to Section 5-SS12. 

4-129 

I 



PE5029 • PE5030B • PE5031 
ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) (Cont'd) 

SYMBOL CHARACTERISTIC 
PE5029 PE5030B PE5031 

UNITS TEST CONDITIONS 
MIN. MAX. MIN. MAX. MIN. MAX. 

VBE(sat) Pulsed Base Saturation 0.92 v le; 10 mA, IB; 5.0 mA 

Voltage (Note 5) 

VcE(sat) Pulsed Collector Saturation 3.0 v le ; 20 mA, I B ; 1.0 mA 

Voltage (Note 5) 1.0 v lc;10mA,IB;1.0mA 

GvE Voltage Gain 38 46 dB Fixed Tuned Test Circuit 

(see test circuit no. 595) Unneutralized, f; 45 MHz 

GMS Gain Maximum Stable 27 dB VcE; 15 V, le; 7.0 mA 

(Note 6) f; 45 MHz 
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PE6020 • PE6021 • SE6020 • SE6021 
NPN SMALL SIGNAL GENERAL PURPOSE AMPLIFIERS AND SWITCHES 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Po ... 625 mW @ TA = 25° c (PE6020, PE6021 I 
• VcEO ... 80 v (MIN) IPE6021) 

See Package Outlines 

• hFE ... 100-300@ 150 mA 
• VcE(satl ... 0.5 v (MAXI@ 500 mA; 0.18 v (MAXI@ 150 mA 
• fr. - - 250 MHz (MIN)@ 50 mA 
• COMPLEMENTS ... 2N/MPS4355, 2N/MPS4356 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature ( 10 seconds) 

Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25° C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages and Current 
Vceo Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 4) 
VEBO Emitter to Base Voltage 
le Collector Current 

PE6020,PE6021 
-55°C to +150°C 

150°C 
260°C 

1.0W 
0.625 w 

PE6020, SE6020 
60 v 
60V 
6.5 v 
1.0A 

SE6020,SE6021 
-55°C to +125°C 

125°C 
260°C 

0.8W 
0.3W 

PE6021, SE6021 
80V 
80V 
6.5V 
1.0A 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 
PE6020,SE6020 PE6021, SE6021 UNITS 
MIN. MAX. MIN. MAX. 

hFE DC Current Gain 30 30 

60 60 

hFE DC Pulse Current Gain (Note 5) 90 90 

100 100 

40 300 40 

100 300 100 300 

70 70 

45 45 

10 10 

25 25 

340 340 

380 380 

hte High Frequency Current Gain 2.5 6.0 2.5 6.0 

VcE(sat) Pulsed Collector Saturation 0.07 0.07 v 
Voltage (Note 5) 

0.18 0.18 v 

0.31 0.31 v 

0.50 0.50 v 

0.28 0.28 v 

Additional Electrical Characteristics on following page. 

NOTES: 

T092-1 

EBC 
1 2 3 

PE6020 
PE6021 

T05-4 

SE6020 
SE6021 

TEST CONDITIONS 

ic = 1ooµA, Vee= 10 v 

le= 1.0 mA, Vee= 10 V 

le= 10 mA, VcE = 10 V 

lc=50mA,Vce= 1.ov 

le= 150mA, Vee= 1.ov 

lc=150mA,VcE=10V 

lc=300mA,Vce=lOV 

le= 500 mA, VcE = 10 V 

le= 150mA, VcE = 1.0 V, 

TA= -55°C 

le= 150 mA, VcE = 10 V, 

TA= -55°C 

le= 150 mA, Vee= 1.0 V, 

TA= 65°C 

le= 150 mA, Vee= 10 V, 

TA= 65°C 

le= 50 mA, Vee= 5.0 V, 

f= 100MHz 

le= 10 mA, I B = 1.0 mA 

le= 150 mA, Is= 15 mA 

le= 300 mA, 18 = 30 mA 

le= 500 mA, ls= 50 mA 

le= 150 mA, 18 = 15 mA, 

TA= 65°C 

*Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 125°C/W (derating factor of 

8.0 mW/ °C); junction to ambient thermal resistance of 200°C/W (derating factor of 5.0 mW/ °C) for PE6020 and PE6021. These ratings 
give a maximum junction temperature of 125°C and junction to case thermal resistance of 125° C/W (derating factor of 8.0 mW/ ° C); junction 
to ambient thermal resistance of 167°C/W (derating factor of 6.0 mW/ °C) for SE6020 and SE6021. 

4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length= 300 µs; duty cycle= 1 %. 
6. For product family characteristic curves, refer to Section 5 - SS17. 
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PE6020 • PE6021 • SE6020 • SE6021 
ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) (Cont'd) 

SYMBOL CHARACTERISTIC PE6020,SE6020 PE6021,SE6021 
UNITS TEST CONDITIONS MIN. MAX. MIN. MAX. 

Vse (sat) Pulsed Base Saturation Voltage 0.72 0.72 v le= 10 mA, I B = 1.0 mA 
(Note 5) 0.78 0.90 0.78 0.90 v lc=150mA,ls=15mA 

1.05 1.05 v le= 300 mA, 18 = 30 mA 

1.30 1.30 v le= 500 mA, I B = 50 mA 

1.10 1.10 v le= 150 mA, 18 = 15 mA, 

TA= -55°C 

0.72 0.72 v le= 150 mA, Is= 15 mA, 

TA= 65°C 

VBE(ON) Pulsed Base Emitter "On" 0.88 
Voltage (Note 5) 

0.88 v lc=150mA,Vce=10V 

VcEO(susl Collector to Emitter Sustaining 60 
Voltage (Notes 4 & 5) 

80 v le= 10 mA, Is= 0 

BVces Collector to Emitter Breakdown 60 80 v le= 10 µA, 18 = o 
Voltage 

BVeso Emitter to Base Breakdown 6.5 6.5 v le= o, le= 10 µA 
Voltage 

lcso Collector Cutoff Current 100 100 nA le = o, vc8 = 50 v 

10 10 µA le= 0, Vcs = 50 V, TA= 65°C 

leso Emitter Cutoff Current 100 100 nA le= o, ve 8 = 4.o v 

Ccb Collector to Base Capacitance 15 15 pF le= O, Vcs = 10 v, f= 1.oMHz 

Ceb Emitter to Base Capacitance 75 75 pF le= o, Ves = o.5 v, f= 1.0 MHz 

ton Turn On Time 150 
(see test circuit no. 417) 

150 ns le= 150 mA, ls1 = 15 mA 

to ff Turn Off Time 1.0 1.0 µs le= 150 mA, ls1 = ls2 = 15 mA 
(see test circuit no. 417) 
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PN4357 
PNP SMALL SIGNAL HIGH VOLTAGE GENERAL PURPOSE AMPLIFIER 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 

• Po ... 625 mW@ TA= 25°C 

• VcEO ... -240 V (MIN) 
• NF ... 3.0 dB (MAX)@ 1.0 kHz 

• hFE ... 80-300@ 10 mA 
• EXCELLENT BETA LINEARITY FROM 10 µA TO 50 mA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 

Soldering Temperature (10 seconds) 

Maximum Power Dissipation (Notes 2 & 5) 
Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages 

Ve BO Collector to Base Voltage 
V CEO Collector to Emitter Voltage (Note 3) 
VEBO Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. 

VcEo Collector to Emitter Sustaining Voltage -240 

BVcBO Collector to Base Breakdown Voltage -240 

NF Narrow Band Noise Figure 10 

3.0 

3.0 

hFE DC Pulse Current Gain (Note 4) 80 300 

hFE DC Current Gain 60 

80 

15 

Cob Output Capacitance 7.0 

Cib Input Capacitance 25 

lcBO Collector Reverse Current 20 

20 

VcE(sat) Pulsed Collector Saturation Voltage (Note 4) -0.5 

BVEBO Emitter to Base Breakdown Voltage -6.0 

irno Emitter Cutoff Current 10 

VBE(sat) Pulsed Base Saturation Voltage (Note 4) -0.9 

hte High Frequency Current Gain -2.0 -8.0 

hte Small Signal Current Gain 100 400 

hoe Output Conductance 5.0 25 

hie Input Resistance 2.5 12 

NOTES: 

See T092-1 Package Outline 

-55°C to +150°C 

150°C 

260°C 

UNITS 

v 
v 
dB 

dB 

dB 

pF 

pF 

nA 

µA 

v 
v 
nA 

v 
v 

µmhos 

kn 

1.0 w 
0.625 w 

-240 v 
-240 v 

-6.0V 

TEST CONDITIONS 

le= 2.0 mA, IB = 0 

IC = 10 µA, IE = 0 

EBC 
1 2 3 

le= 10 µA, V CE = -5.0 V, 

Rs= 10 kn, BW = 15 Hz, f = 100 Hz 

le= 10 µA, VcE = -5.0 v' 

Rs=10kn,BW=150Hz,f=1.0kHz 

le= 10 µA, VcE = -5.0 v 

Rs= 10 kn, BW = 1.5 kHz, f = 10 kHz 

lc=10mA,VcE=-10V 

le= 10 µA, VcE = -10 v 

le= 1.0 mA, VcE = -10 V 

le = 10 µA, V CE = -10 V, TA = -55°C 

IE= 0, VcB = -5.0 V, f = 1.0 MHz 

VEB = -0.5 V, le= 0, f = 1.0 MHz 

VcB = -200 V, IE= 0 

V CB = -200 V, I E = 0, TA = 1 50° C 

lc=10mA,IB=1.0mA 

IE=10µA,lc=O 

vrn = -4.o v, le= o 

lc=10mA,IB=1.0mA 

le= 1.0 mA, VcE = -10 V, f = 20 MHz 

le= 1.0mA, VcE = -10 V, f = 1.0 kHz 

le= 1.0mA, VcE = -10V, f = 1.0 kHz 

le = 1.0 mA, V CE = -10 V, f = 1.0 kHz 

•Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

2. These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 125°C/W (derating factor of 
8.0 mW!°C); junction to ambient thermal resistance of 200°C/W (derating factor of 5.0 mW/°C). 

3. Rating refers to a high current point where collector to emitter voltage is lowest. 

4. Pulse conditions: length = 300 µs; duty cycle= 1 %. 

5. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
6. For product family characteristic curves, refer to Section 5 - SS4. 
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• Po ... 625 mW@ TA= 25°C 

PN5964 • PN5965 
LOW POWER AUDIO FREQUENCY 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• VcEO •.. 150 v IMIN) IPN5964), 180 v IMINI IPN5965) See T092-1 Package Outline 

• hFE ... 50-250@ 10 mA 

•.. 50 IMINI@ 1.0 mA AND 50 mA 

• Ccb ... 4.0 pF IMAX) @ 10 V 

• COMPLEMENTS ... PN4888 

ABSOLUTE MAXIMUM RATINGS (Note 11 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (1 O seconds) 

Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25° C Case Temperature 

at 25° C Ambient Temperature 

Maximum Voltages and Current 

VEBO Emitter to Base Voltage 
Vcso Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 41 
le DC Collector Current 

PN5964 

5.0 v 
160 v 
150 v 

600 mA 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 
PN5964 PN5965 

MIN. MAX. MIN. MAX. 

icso Collector Cutoff Current 50 

50 

25 

25 

ieso Emitter Cutoff Current 50 50 

BVcBo Collector to Base Breakdown 160 200 

Voltage 

BVeBo Emitter to Base Breakdown 5.0 5.0 

Voltage 

BVceo Collector to Emitter Breakdown 150 180 

Voltage 

hFE DC Current Gain 50 50 

(Note 51 50 250 50 250 

(Note 5) 50 50 

VBE(ONI Base to Emitter "On" Voltage 0.8 0.8 

VsE(sat) Base to Emitter Saturation 0.8 0.8 

Voltage (Note 5) 1.0 1.0 

(Note 5) 1.0 1.0 

VcE(sat) Collector to Emitter Saturation 0.15 0.15 

Voltage (Note 5) 0.20 0.20 

(Note 5) 0.25 0.25 

-55° C to +150° C 
150°C 
260°C 

1.0W EBC 
0.625 w 1 23 

PN5965 

5.0 v 
200 v 

180 v 
600 mA 

UNITS TEST CONDITIONS 

nA Vcs=120V,IE=0 

nA vc8 =16ov,1e=o 

µA Vcs = 120 V, le= 0, TA= 100°c 

µA Vcs = 160 V, le =O, TA= 100°c 

nA VEB =4.0 V, lc =O 

v le= o, ic = 100 µA 

v lc=O,IE=lOµA 

v le= 1.0 mA, Is= 0 

Vee= 5.0 V, le= 1.0 mA 

Vee= 5.0 V, le= 10 mA 

Vee= 5.0 V, le= 50 mA 

v le= 1.0 mA, Vee= 5.0 V 

v le= 1.0 mA, Is= 0.1 mA 

v lc=10mA,ls=1.0mA 

v le= 50mA,1 8 = 5.0 mA 

v le= 1.0 mA, IB =0.1 mA 

v le= 10 mA, I B = 1.0 mA 

v le= 50 mA, Is= 5.0 mA 

Additional Electrical Characteristics on following page. 

NOTES: •Planar ia a patented Fairchild process. 
1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state lin;iits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 125°C/W (derating factor of 

8.0 mW/°C); junction to ambient thermal resistance of 200°C/W (derating factor of 5.0 mW/°C). 
4. Applicable from 1.0 mA to 20 mA. 
5. Pulse conditions: length .;; 300 µs; duty cycle= 1%. 
6. Ccb measurement employs a three terminal capacitance bridge incorporating a guard circuit. The emitter terminal shall be connected to the 

guard terminal of the bridge. 
7. For product family characteristic curves, refer to Section 5 - SS16. 
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PN5964 • PN5965 
ELECTRICAL CHARACTERISTICS (25° C Ambient Temperature unless otherwise noted) (Cont'd.) 

SYMBOL CHARACTERISTIC 
PN5964 PN5965 

UNITS TEST CONDITIONS 
MIN. MAX. MIN. MAX. 

hie Small Signal Short Circuit 6.0 6.0 kH le= 1.0 mA, VcE = 10 V, f = 1.0 kHz 

Input Impedance 

hoe Small Signal Open Circuit 40 40 µmho le= 1.0 mA, VcE = 10 V, f = 1.0 kHz 

Output Conductance 

hte Sm al I Signal Current Gain 50 50 le= 1.0 mA, VcE = 10 V, f = 1.0 kHz 

Ccb Collector Base Capacitance 4.0 4.0 pF V CB = 1 0 V, IE = 0, f = 1 .0 MHz 

(Note 6) 

ihtel Magnitude of Common 1.0 5.0 1.0 5.0 lc=10mA,VcE=10V, f=lOOMHz 

Emitter Small Signal 

Current Gain 

I 
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RF400 • RF401 
AFC 

DIFFUSED SILICON PLANAR* EPITAXIAL DIODES 

• Q .•. 400 (TYP) @ 50 MHz 

• C3/C20 ... 2.0 MIN 

ABSOLUTE MAXIMUM RATINGS 

Maximum Temperature 
Storage Temperature 
Operating Temperature 

Maximum Power Dissipation 
Total Dissipation 

Maximum Voltage and Current 
WIV Maximum Working Voltage 

Forward Current 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. 

BV Breakdown Voltage 35 

IR Reverse Leakage Current 30 

IR Reverse Leakage Current 50 

Q Figure of Merit 350 

RF400 RF401 

Nominal Capacitance 10 7.0 

Minimum Capacitance 2.0 2.0 

C0.1 
Ratio --

C4 

Minimum Capacitance 2.0 2.0 

C3 
Ratio --

C20 

NOTE: 
1. For product family characteristic curves, refer to Section 5 - 01. 
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See 0035-1 Package Outline 

-65° C to +200° C 
175°C 

UNITS 

v 
nA 

µA 

pF 

350 mW 

30 v 
250 mA 

IR= 10 µA 

VR = 30 V 

TEST CONDITIONS 

VR = 30 V, TA= 150°C 

VR = 4.0 V, f = 50 MHz 

V R = 4 .0 V, f = 1 .0 MHz 

VR=0.1 V,f=1.0MHz(C0.1) 

VR = 4.0 V, f = 1.0 MHz (C4) 

VR = 3.0 V, f = 1.0 MHz (C3) 

VR = 20 V, f = 1.0 MHz (C20) 

*Planar is a patented Fairchild process. 



SE5020•SE5021•SE5022•SE5023•SE5024 
NPN SMALL SIGNAL RF-AGC AMPLIFIERS 

DIFFUSED SILICON PLANAR* TRANSISTORS 

• VcEo ... 20 v 
• PERFORMANCE CHARACTERIZED @45 MHz & 200 MHz 

• V AGC GUARANTEED FOR -30 dB@ 45 MHz & 200 MHz 
• Cre ... 0.25-0.5 pF @ 10 V 
• NF ... 3.3 dB (MAX) (SE5020l 

ABSOLUTE MAXIMUM RATINGS (Note 11 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation (Note 21 

Total Dissipation at 25°C Case Temperature 
at 25°C Ambient Temperature 

Maximum Voltages 

Vcso Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 3) 

VEBO Emitter to Base Voltage 

-55°C to +175°C 
175°C 

0.260 w 
0.175 w 

20 v 
20 v 
3.0 v 

See T018-3 Package Outline 

E 
& 

EBCB 
1 2 3 4 

ELECTRICAL CHARACTERISTICS: (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 
SE5020/1 /2 SE5023/4 

UNITS TEST CONDITIONS 
MIN. MAX. MIN. MAX. 

NF Noise Figure (see test circuit no. 257) 

SE5020 3.3 dB VAGC = 1.4 V, Rs= 75!1, f = 200 MHz 

SE5021 4.0 dB 

NF Noise Figure (see test circuit no. 211) 6.0 dB VAGC = 2.75 V, Rs= 50!1, f = 45 MHz 

PG Power Gain (see test circuit no. 257) 

SE5020, SE5021 20 27 dB VAGC = 1.4 V, Rs= 75!1, f = 200 MHz 

SE5022 18 

PG Power Gain (see test circuit no. 211) 22.5 28.5 dB VAGC = 2.75 V, Rs= 50!1, f = 45 MHz 

VAGC AGC Voltage for 30 dB Gain Reduction 
(see test circuit no. 257) SE5020 4.0 5.0 v Rs= 75 !1, f = 200 MHz 

VAGC AGC Voltage for 30 dB Gain Reduction 
(see test circuit no. 211) SE5023 4.4 5.4 v Rs= 50!1, f = 45 MHz 

SE5024 5.2 6.2 v 
Cre Reverse Transfer Capacity, Common Emitter 0.25 0.5 0.25 0.5 pF IE= 0, Vcs = 10 V, f = 1.0 MHz 

(Emitter & can guarded) 

hFE DC Pulse Current Gain 20 200 20 200 IC= 4.0 mA, VcE = 5.0 V 

icso Collector Cutoff Current 50 50 nA IE=O,Vcs=10V 

VcEO(sus) Collector Emitter Sustaining Voltage 20 20 v le= 1.0 mA, 18 = o 
(Note 4) 

BVcso Collector to Base Breakdown 20 20 v lc=100µA,IE=O 

BVEBO Emitter to Base Breakdown Voltage 3.0 3.0 v lc=O,IE=lOOµA 

VcE(satl Collector Saturation Voltage (Note 4) 3.0 3.0 v le= 10 mA, Is= 5.0 mA 

VsE(sat) Base Saturation Voltage (Note 4) 0.96 0.96 v le= 10 mA, Is= 5.0 mA 

hfe High Frequency Current Gain 

SE5020, SE5021 3.75 8.0 3.0 8.0 le= 4.0 mA, VcE = 10 V, f = 100 MHz 

SE5022 3.0 8.0 

*Planar is a patented Fairchild process. 

NOTES: 
1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These ratings give a maximum junction temperature of 175°C and junction to case thermal resistance of 583°C/W (derating factor of 

1. 75 mW/° C); junction to ambient thermal resistance of 850° C/W (derating factor of 1.17 mW/ C). 
3. Rating refers to a high current point where collector to emitter voltage is lowest. 
4. Pulse conditions: length= 300 µs; duty cycle= 1%. 
5. For additional product family characteristic curves, refer to Section 5-SS3. 
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SE5035 • SE5036 
NPN RF-VHF AMPLIFIERS AND MIXERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Ccb •.. 0.3 pf (MAXI, 0.22 pf (TYPI 
• fT ... 600 MHz (MINI 
• PG .•• 22 dB (MIN) @ 200 MHz, 29 dB (MINI@ 45 MHz 

• CGE ... 25 dB (TYPI 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Temperature 

Maximum Power Dissipation (Note 2) 
Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages 
VcES Collector to Emitter Voltage 
VcEO Collector to Emitter Voltage (Note 3) 
VEBO Emitter to Base Voltage 

SE5035 
40V 
30V 
4.0V 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 
SE5035 SE5036 

MIN. TYP. MAX. MIN. TYP. MAX. 

PG Neutralized Gain 

(see test circuit no. 520) 22 27 

(see test circuit no. 422) 29 33 

CGE Conversion Gain, Unneutralized 

(see test circuit no. 520-45) 25 

GpE Unneutralized Gain 19.5 

(see test circuit no. 520-200) 

NF Noise Figure 

(see test circuit no. 520-200) 2.5 

(see test circuit no. 422) 3.3 5.0 

VBE(ON) Base to Emitter "On" Voltage 0.75 0.85 0.75 0.85 

hfe High Frequency Current Gain 6.0 10 5.0 8.0 

Ccb Collector to Base Capacitance 0.22 0.3 0.22 0.3 

hFE DC Current Gain 40 80 180 30 70 225 

VcEO(sus) Collector to Emitter Sustaining 30 30 
Voltage 

Jc so Collector Cutoff Current 50 50 

BVcES Collector to Emitter Breakdown 40 35 
Voltage (Shorted Base) 

BVEBO Emitter to Base Breakdown 4.0 3.0 
Voltage 

Riep Input Resistance, Common 300 
Emitter 

Ciep Input Capacitance Common 17 
Emitter 

Roep Output Resistance, Common 25 
Emitter 

Coep Output Capacitance, Common 1.4 
Emitter 

Additional Electrical Characteristics on following page. 

NOTES: 

See T018-3 Package Outline 

-55°C to +175°C 
175°C c 

A 
s 

0.300W 
BECE 
1234 

0.200W 

SE5036 
35V 
30V 
3.0V 

UNITS TEST CONDITIONS 

dB Vee= 12V,f=200MHz 

dB Vee= 12V,f=45MHz 

dB Vee= 12 v, Jc"' 4.0mA, 

fin= 213 MHz, fout = 45 MHz 

dB Vee= 12 v. f = 200 MHz 

dB f = 200 MHz 

dB f = 45 MHz 

v le= 5.0 mA, VcE = 10 V 

le= 5.0 mA, VcE = 10 V, f = 100 MHz 

pF IE= 0, VcB = 10 v 
IC = 5.0 mA, V CE = 10 V 

v Jc= 1.0 mA, I B = 0 

nA IE= 0, Vea= 30 v 
v Jc= 100 µA, IE = 0 

v le= O, IE= 100µA 

n le= 5.0 mA, VcE = 10 v, f = 45 MHz 

pF le= 5.0 mA, VcE = 10 V, f = 45 MHz 

kn le= 5.0 mA, VcE = 10 V, f = 45 MHz 

pF le= 5.0 mA. VcE = 10 V, f = 45 MHz 

*Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These ratings give a maximum junction temperature of 175° C and junction to case thermal resistance of 503° C/W (derating factor of 1 .98 mW/ ° C ); 

junction to ambient thermal resistance of 770°C/W (derating factor of 1.33 mW/°C). 
3. Rating refers to a high current point where collector to emitter voltage is lowest. 
4. For product family characteristic curves, refer to Section 5 · SS12. 
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SE5035 • SE5036 
TYPICAL COMMON EMITTER "Y" PARAMETERS FOR SE5035 (TA= 25°C, VcE = 10 V) (Cont'd) 

MAGNITUDE 
SYMBOL PARAMETER 

le= 2.0 mA, f = 200 MHz le= 5.0 mA, f = 200 MHz le= 5.0 mA, f = 45 MHz 

IYiel Input Admittance 8.0+j11.0 mmhos 13.0 + j12.0 mmhos 3.5 + j5.5 mmhos 
Output Short Circuit 

IYrel Reverse Transadmittance --0.02 - 0.28 mmhos -0.03 - j0.28 mmhos 0.00 - j0.06 mmhos 

Input Short Circuit 

IYfel Forward Transadmittance 39.0 - j42.0 mmhos 48.0 - 79.0 mmhos 120 - j42.0 mmhos 

Output Short Circuit 

IYoel Output Admittance 0.10 + j1 .80 mmhos 0.18 + j1 .BO mmhos 0.04 + j0.40 mmhos 

Input Short Circuit 

I 
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SE5050 • SE5051 
NPN SMALL SIGNAL RF AMPLIFIERS 

DIFFUSED SILICON PLANAR* TRANSISTORS 

• Cre ... 0.25 (MIN) TO 0.50 (MAX) pF 

• NF ... 4.0 dB (MAX)@ 100 MHz 

• PG ... 20 dB (MIN)@ 100 MHz 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature 

at 25° C Ambient Temperature 

Maximum Voltages 

Vcso Collector to Base Voltage 

VcEO Collector to Emitter Voltage !Note 3) 

VEBO Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS l25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. 

NF Noise Figure SE5050 4.0 

!see test circuit no. 334) 

PG Power Gain (see test circuit no. 334) 20 

Cre Reverse Transfer Capacity 0.25 0.50 

Common Emitter 

hfe DC Pulse Current Gain !Note 4) 20 200 

VcEOlsus) Collector to Emitter Sustaining Voltage 20 

!Notes 3 & 4) 

icso Collector Cutoff Current 50 

BVcso Collector to Base Breakdown Voltage 20 

BVEBO Emitter to Base Breakdown Voltage 3.0 

VcElsat) Collector Saturation Voltage 3.0 

VsE(sat) Base Saturation Voltage 0.96 

hte High Frequency Current Gain 3.0 

NOTES: 

See T018-3 Package Outline 

-55° C to +1 75° C 

175°C c 
A 
s 

UNITS 

dB 

dB 

pF 

v 

nA 

v 
v 
v 
v 

0.260 w 
0.175 w 

20 v 
20 v 

3.0 v 

E BCE 
1234 

TEST CONDITIONS 

v AGC = 2.0 V, RG = 75 n. f = 100 MHz 

VAGC = 2.0 V, RG = 75 n. f = 100 MHz 

IE=O,Vcs=lOV 

VcE = 5.0 V, IC= 4.0 mA 

le= 1.0 mA, Is= 0 

IE=O,Vcs=10V 

lc=100µA,IE=O 

le= 0, IE= 100 µA 

le= 10 mA, Is= 5.0 mA 

lc=10mA,ls=5.0mA 

le= 4.0 mA, VcE = 10 V, f = 100 MHz 

*Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These ratings give a maximum junction temperature of 175°C and junction to case thermal resistance of 583°C/W (derating factor of 

1. 73 mW/°C); junction to ambient thermal resistance of 850° C/W (de rating factor of 1. 17 mW/°C). 
3. Rating refers to a high current point where collector to emitter voltage is lowest. 
4. Pulse conditions: length= 300 µs; duty cycle= 1%. 
5. For product family characteristic curves, refer to Section 5 - SS3. 
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SE5055 
NPN RF-AGC AMPLIFIER 

DIFFUSED SILICON PLANAR* TRANSISTOR 

• Ccb ... 0.13 pF (TYP), 0.22 pF (MAX) 
• PG ... 27 dB (MIN) AT 45 MHz 

• VAGC ... GUARANTEED FOR -30 dB AND -50 dB AT 45 MHz 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation (Note 2) 
Total Dissipation at 25°C Case Temperature 

at 25° C Ambient Temperature 

Maximum Voltages 

Vcso Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 3) 

VEBO Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. 

PG Power Gain (see test circuit no. 422) 27 29 

NF Noise Figure (see test circuit no. 422) 2.7 5.0 

VAGC AGC Voltage for 30 dB Gain Reduction 3.3 4.15 5.0 
(see test circuit no. 4221 

IAGC Collector Current for 30 dB Gain Reduction 7.2 
(see test circuit no. 422) 

VAGC AGC Voltage for 50 dB Gain Reduction 6.15 7.5 
(see test circuit no. 422) 

Ccb Collector to Base Capacitance 0.13 0.22 

hFE DC Current Gain 20 80 220 

VcEO(susl Collector to Emitter Sustaining Voltage 20 

icso Collector Cutoff Current 50 

BVcso Collector to Base Breakdown Voltage 20 

BVrno Emitter to Base Breakdown Voltage 3.0 

VcE(sat) Collector Saturation Voltage 2.75 

hfe High Frequency Current Gain 3.0 5.0 

Riep Input Resistance, Common Emitter 400 

Ciep Input Capacitance, Common Emitter 16 

Roep Output Resistance, Common Emitter 67 

Coep Output Capacitance, Common Emitter 1.2 

NOTES: 

See T018-3 Package Outline 

-55°C to +175°C 
175°C 

UNITS 

dB 

dB 

v 

mA 

v 

pF 

v 

nA 

v 
v 
v 

n 

pF 

kn 

pF 

0.260 w 
0.175 w 

c 
A 
s 

20 v 
20 v 

3.0 v 

E BCE 
1234 

TEST CONDITIONS 

VsE = 2.0 v. f = 45 MHz 

VsE = 2.0 V, f = 45 MHz 

Vcc=12V,f=45MHz 

Vcc=12V,f=45MHz 

Vee= 12 V, f = 45 MHz 

IE= 0, Vcs = 10 v. f = 1.0 MHz 

le= 2.0 mA, VcE = 10 V 

le= 1.0 mA, Is= 0 

IE=O,Vcs=20V 

le = 100 µA, IE = 0 

lc=O,IE=lOOµA 

le = 1 0 mA, I B = 5.0 mA 

le= 2.0 mA, VcE = 10 V, f = 100 MHz 

le= 2.0 mA, VcE = 10 V, f = 45 MHz 

le= 2.0 mA, VcE = 10 V, f = 45 MHz 

le= 2.0 mA, VcE = 10 V, f = 45 MHz 

le= 2.0 mA, VcE = 10 v. f = 45 MHz 

*Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These ratings give a maximum junction temperature of 175°C and junction to case thermal resistance of 583°C/W (derating factor of 

1.73 mW;°C); junction to ambient thermal resistance of 850°C/W (derating factor of 1.17 mW!°C). 
3. Rating refers to a high current point where collector to emitter voltage is lowest. 
4. For product family characteristic curves, refer to Section 5-SS10. 
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SE7055 • SE7056 • SE7057 
NPN HIGH VOLTAGE VIDEO OUTPUT 

DIFFUSED SILICON PLANAR* TRANSISTORS 

• VcEO .•• 220 V TO 450 V (MINI @15.0 mA 
• Ccb ••• 2.5 pF TO 3.5 pF IMAXI @I 20 V 
• fT ••• 40 TO 50 MHz (MINI, 80 MHz (TYPI @115 mA 
• Po ... 7.0W@ Tc= 25°C, 1.0W@ TA= 25°C 

ABSOLUTE MAXIMUM RATINGS (Note 11 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (60 secondsl 

Maximum Power Dissipation (Notes 2 & 31 
Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages 

Vcso Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 41 
VEBO Emitter to Base Voltage 

SE7055 
220 v 
220V 
7.0 v 

SE7056 
300V 
300V 
7.0V 

-65°C to +200°C 
200°C 
300°C 

7.0W 
1.0W 

SE7057 
450V 
450V 
7.0V 

See T05·2 Package Outline 

E B C 
1 2 3 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise notedl 

SYMBOL CHARACTERISTIC 
SE7055 SE7056 SE7057 

UNITS TEST CONDITIONS 
MIN. MAX. MIN. MAX. MIN. MAX. 

Ccb Collector to Base Capacitance 3.5 3.0 2.5 pF IE= 0, Vea= 20 v 
hfe High Frequency Current Gain 2.0 le= 3.0 mA, VcE = 200 V, 

f = 20 MHz, RL = 6.7 kn 

2.0 le= 30 mA, VcE = 20 V, 

f = 20 MHz, RL = 6.7 kn 

2.0 le= 3.0 mA, VcE = 270 V, 

f = 20 MHz, RL = 9.0 kn 

2.0 IC= 30 mA, VcE = 30 V, 

f = 20 MHz, R L = 9.0 kn 

1.5 le= 3.0 mA, VcE = 405 V, 

f = 20 MHz, RL = 13.5 kn 

1.5 le= 30 mA, VcE = 40 V, 

f = 20 MHz, RL = 13.5 kn 

2.5 IC= 15 mA, VcE = 100 V, f = 20 MHz 

2.5 le= 15 mA, VcE = 150 V, f = 20 MHz 

2.0 le= 15 mA, VcE = 200 V, f = 20 MHz 

hFE DC Pulse Current Gain 40 40 30 le= 30 mA, VcE = 20 V 

40 40 30 le= 10 mA, VcE = 20 V 

hFE DC Current Gain 20 20 15 le= 1.0 mA, VcE = 20 V 

VcEO(sus) Collector to Emitter Sustaining 220 300 450 v le= 5.0 mA, Is= 0 

Voltage (Note 4 & 51 

BVcso Collector to Base Breakdown 220 300 450 v le= 100 µA, IE= 0 

Voltage 

BVEBO Emitter to Base Breakdown 7.0 7.0 7.0 v IE= 100 µA, le= 0 

Voltage 

Additional Electrical Characteristics on following page. 

•Planar is a patented Fairchild process. 
NOTES: 
1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 25°C/W (derating factor of 

40 mW/°C); junction to ambient thermal resistance of 175°C/W (derating factor of 5.71 mW!°C. 
4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse Conditions: length= 300 µs; duty cycle= 1%. 
6. For product family characteristic curves, refer to Section 5·SS11. 
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SE7055 • SE7056 • SE7057 
ELECTRICAL CHARACTERISTICS (25° C Ambient Temperature unless otherwise noted) (Cont'd) 

SYMBOL CHARACTERISTIC 
SE7055 SE7056 SE7057 

UNITS TEST CONDITIONS 
MIN. MAX. MIN. MAX. MIN. MAX. 

le Bo Collector Cutoff Current 100 nA IE=O,VcB=150V 

5.0 µA IE= 0, VcB = 150 V, TA= 125"C 

100 nA IE= 0, VcB = 200 v 
5.0 µA I E = 0, V CB = 200 V, TA = 1 2 5° C 

100 nA IE=O,VcB=300V 

5.0 µA IE =O, VcB = 300 V, TA= 125°C 

IEBO Emitter Cutoff Current 100 100 100 nA le= 0, VEB = 6.0 V 

Ceb Emitter to Base Capacitance 70 70 70 pF le= 0, VEB = 0.5 V 

VBE (sat) Pulsed Base Saturation 0.85 0.85 0.85 v lc=20mA,IB=2.0mA 

Voltage (Note 5) 

VcE(sat) Pulsed Collector Saturation 1.0 1.0 1 .0 v le= 20 mA, I B = 2.0 mA 

Voltage (Note 5) 

I 
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SE9331 
HIGH VOLTAGE POWER 

DIFFUSED SILICON PLANAR* TRANSISTOR 

• VcEO ... 300 V (MINI 
• hFE ... 30-250@ 100 mA 
• fr ... 10 MHz (MINI @ 50 mA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25°C Case Temperature 

Maximum Voltages and Currents 
VcEO Collector to Emitter Voltage (Note 4) 
VcBO Collector to Base Voltage 
VEBO Emitter to Base Voltage 
I B Base Current 
le Collector Current 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. 

•cBo Collector to Cutoff Current 10 

BVcEO Collector to Emitter Breakdown Voltage 300 

BVEBO Emitter to Base Breakdown Voltage 6.0 

•cBo Collector Cutoff Current 500 

•cm Collector to Emitter Cutoff Current 100 

hfE DC Current Gain (Note 41 30 

30 250 

fT Current to Gain Bandwidth Product 10 

Cob Output Capacitance 20 

VcE(sat) Collector to Emitter Saturation Voltage 2.5 
(Note 41 

VBE(sat) Base to Emitter Saturation Voltage (Note 41 1.5 

VBE(ON) Base to Emitter "On" Voltage (Note 4) 1.5 

NOTES: 

See T066-1 Package Outline 

-65°C to +175°C 
175°C -II 

UNITS 

µA 

v 
v 
nA 

µA 

MHz 

pF 

v 

v 
v 

20W 

300 v 
300 v 
6.0V 

250mA 
1.0 A 

BE 
1 2 

TEST CONDITIONS 

VcB = 300 v 
le= 5.0 mA 

IE= 10µA 

VcB = 250 v 
VcE = 300 V 

le= 50 mA, VcE = 10 V 

le= 100 mA, VcE = 10 V 

le= 50 mA, VcE = 10 V, f = 10 MHz 

VcB = 100 v 
le= 100 mA, IB = 10 mA 

le= 100 mA, IB = 10 mA 

le= 100 mA, VcE = 10 V 

*Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle orerations. 
3. These ratings give a maximum junction temperature of 175°C and junction to case thermal resistance of 7.5 C/W (derating factor of 

133 mW;°C). 
4. Pulse conditions: length = 300 µs; duty cycle < 2%. 
5. For product family characteristic curves, refer to Section 5-PWRB. 
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1 N456 • 1 N456A 
HIGH CONDUCTANCE LOW LEAKAGE 

• BV ... JOV (MIN)@ 100µA 

• IR ... 25 nA (MAX) @ 25 V 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 

Operating Temperature 

Maximum Power Dissipation 
Total Dissipation at 25°C Ambient Temperature 
Linear Derating Factor 

Maximum Voltage and Currents 
WIV Working Inverse Voltage 
Io Average Rectified Current 
IF DC Forward Current 

it 
it (surge) 

Recurrent Peak Forward Current 
Peak Forward Surge Current 

Pulse Width of 1 .0 s 
Pulse Width of 2.0 µs 

DIFFUSED SILICON PLANAR* DIODES 

-65°C to +200°C 
175°C 

200 mW 
1.33 mW/°C 

25 v 
90 mA 

135 mA 
450 mA 

700 mA 
1200 mA 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

1N456 1N456A 
SYMBOL CHARACTERISTIC UNITS 

MIN. MAX. MIN. MAX. 

Bv Breakdown Voltage 30 v 

30 v 

IR Reverse Current 25 25 nA 

5.0 5.0 µA 

VF Forward Voltage 1.0 v 

1.0 v 

c Capacitance 10 pF 

See 007-2 Package Outline 

TEST CON DI Tl ONS 

IR= 100 µA 

IR= 5.0 µA 

VR = 25 V 

VR = 25 V, TA= 150°C 

IF= 40 mA 

IF= 100 mA 

VR =O,f= 1.0MHz 

•Planar is a patented Fairchild process. 

NOTES: 
1. The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
2. Leads are tinned. Gold plate with nickel strike may be obtained when specified. 

3. For product family characteristic curves, refer to Section 5-05. 
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• BV ..• 70V (MIN)@ 100µA 
• IR ... 25 nA (MAX) @ 60 V 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

1 N457 • 1 N457A 
LOW LEAKAGE 

DIFFUSED SILICON PLANAR* DIODES 

Storage Temperature 
Operating Temperature 

-65°C to +200°C 
175°C 

Maximum Power Dissipation 
Total Dissipation at 25°C Ambient Temperature 

Maximum Voltage and Currents 
WIV Working Inverse Voltage 

io 
IF 
it 
itlsurge) 

Average Rectified Current 
Forward Current Steady State DC 
Recurrent Peak Forward Current 
Peak Forward Surge Current 

Pulse Width = 1.0 s 
Pulse Width = 1.0 µs 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 
1N457 1N457A 

MIN. MAX. MIN. MAX. 

VF Forward Voltage 1.0 

1.0 

IR Reverse Current 25 25 

5.0 5.0 

BV Breakdown Voltage 70 70 

c Capacitance (Note 2) 6.0 

400mW 

60V 
75 mA 

140 mA 
225 mA 

500mA 
2.0A 

UNITS 

v 
v 
nA 

µA 

v 
pF 

See 007-2 Package Outline 

TEST CON DI Tl ONS 

IF= 20 mA 

IF=100mA 

VR = 60 V 

V R = 60 V, TA = 1 50° C 

IR=100µA 

VR = 0, f = 1.0 MHz 

•Planar is a patented Fairchild process. 

NOTES: 
1. The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
2. Capacitance as measured on Boonton Electronic Corporation Model No. 75-ASB capacitance bridge or equivalent. 
3. For product family characteristic curves, refer to Section 5-05. 
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1 N458 • 1 N458A 

• BV ... 150 V (MIN)@ 100 µA 

• IR ... 25 nA (MAX)@ 125 V 1N458 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Storage Temperature 

Operating Temperature 

Maximum Power Dissipation 
Total Dissipation at 25°C Ambient Temperature 

Maximum Voltage and Currents 

WIV Working Inverse Voltage 

lo 
IF 
It 
it (surge) 

Average Rectified Current 
Forward Current Steady State DC 
Recurrent Peak Forward Current 

Peak Forward Surge Current 
Pulse Width = 1.0 s 
Pulse Width = 1.0 µs 

LOW LEAKAGE 
DIFFUSED SILICON PLANAR* DIODES 

-65°C to +200°C 

175°C 

400 mW 

125 v 
55 mA 

115 mA 

175 mA 

500 mA 
2.0 A 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

1N458 1N458A 
SYMBOL CHARACTERISTIC UNITS 

MIN. MAX. MIN. MAX. 

VF Forward Voltage 1.0 v 
1.0 v 

IR Reverse Current 25 nA 

5.0 nA 

5.0 5.0 µA 

BV Breakdown Voltage 150 150 v 
c Capacitance (Note 2) 6.0 pF 

See 007-2 Package Outline 

TEST CONDITIONS 

IF=7.0mA 

IF=lOOmA 

VR=125V 

VR = 125 V 

VR = 125 V, TA= 150°C 

IR= 100 µA 

VR =O,f= 1.0MHz 

•Planar is a patented Fairchild process. 

NOTES: 
1. The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 

2. Capacitance as measured on Boonton Electronic Corporation Model No. 75-ASS capacitance bridge or equivalent. 
3. For product family characteristic curves, refer to Section 5-05. 
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• BV ... 200 V (MIN)@ 100 µA 

• IR ... 25 nA (MAX)@ 175 V 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

1 N459 • 1 N459A 
LOW LEAKAGE 

DIFFUSED SILICON PLANAR* DIODES 

See 007-2 Package Outline 

Maximum Temperatures 

Storage Temperature 
Operating Temperature 

-65° C to +200° C 

175°C 

Maximum Power Dissipation 

Total Dissipation at 25° C Ambient Temperature 

Maximum Voltages and Currents 

WIV Working Inverse Voltage 

Io Average Rectified Current 

IF Forward Current Steady State DC 
if Recurrent Peak Forward Current 

it (surge) Peak Forward Surge Current 
Pulse Width = 1 .0 s 
Pulse Width = 1 .0 µs 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 
1 N459 1 N459A 

MIN. MAX. MIN. MAX. 

VF Forward Voltage 1 .0 

1 .0 

IR Reverse Current 25 25 

5.0 5.0 

BV Breakdown Voltage 200 200 

c Capacitance (Note 2) 6.0 

NOTES: 

400W 

175 v 
40 mA 

100 mA 

125 mA 

500 mA 

2.0 A 

UNITS TEST CONDITIONS 

v IF= 3.0 mA 

v IF= 100 mA 

nA VR = 175 V 

µA VR = 175 V, TA= 150°C 

v IR= 100 µA 

pF VR = 0, f = 1 .0 MHz 

*Planar is a patented Fairchild process. 

1. The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
2. Capacitance as measured on Boonton Electronic Corporation Model No. 75-ASB capacitance bridge or equivalent. 
3. For product family characteristic curves, refer to Section 5 - 05. 
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• BV ... 30 V (MINI@ 100 µ.A 
• IR ..• 500nA (MAXI @25 V 

ABSOLUTE MAXIMUM RATINGS (Note 11 
Maximum Temperatures 

1N461•1N461A 
GENERAL PURPOSE 

DIFFUSED SILICON PLANAR* DIODES 

Storage Temperature 
Operating Temperature 

-65° C to +200° C 
175°C 

Maximum Power Dissipation 
Total Dissipation at 25°C Ambient Temperature 

Maximum Voltage and Currents 
WIV Working Inverse Voltage 

io 
IF 
If 

if(surgel 

Average Rectified Current 
Forward Current Steady State DC 
Recurrent Peak Forward. Current 
Peak Forward Surge Current 

Pulse Width = 1.0 s 
Pulse Width = 2.0 µ.s 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

1N461 1 N461 A 

200mW 

25V 
60mA 
90mA 

180mA 

550mA 
900mA 

See 007-2 Package Outline 

SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS 

VF Forward Voltage 1.0 v IF= 15mA 

1.0 v IF= 100mA 

IR Reverse Current 500 500 nA VR = 25V 

30 30 µ.A V R = 25 V, TA = 1 50° C 

c Capacitance 10 10 pF VR = 0, f = 1.0 MHz 

BV Breakdown Voltage 30 30 v IR= 100µ.A 

•Planar is a patented Fairchild process. 

NOTES: 
1. The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
2. For product family characteristic curves, refer to Section 5 - 06. 
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1 N462 • 1 N462A 
GENERAL PURPOSE 

DIFFUSED SILICON PLANAR* DIODES 

• BV ... 70V (MINI@ 100µA 
• IR ... 500nA (MAXI @GOV 

ABSOLUTE MAXIMUM RATINGS 
Maximum Temperatures 

Storage Temperature 
Operating Temperature 

Maximum Power Dissipation 
Total Dissipation at 25° C Ambient Temperature 

Maximum Voltage and Currents 
WIV Working Inverse Voltage 

lo 
IR 
If 

if(surgel 

Average Rectified Current 
Forward Current Steady State DC 
Recurrent Peak Forward Current 
Peak Forward Surge Current 

Pulse Width = 1.0 s 
Pulse Width = 2.0 µs 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

1N462 1 N462A 

-65° C to +200° C 
175°C 

200mW 

GOV 
50mA 
75mA 

150mA 

500mA 
800mA 

See 007-2 Package Outline 

SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS 

VF Forward Voltage 1.0 v IF= 5.0mA 

1.0 v IF= 100 mA 

BV Breakdown Voltage 70 70 v IR= 100µA 

IR Reverse Current 500 500 nA VR = 60V 

30 30 µA VR = 60 V, TA= 150° C 

c Capacitance 8.0 pF VR = 0, f = 1.0 MHz 

•Planar is a patented Fairchi Id process. 

NOTES: 
1. The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
2. For product family characteristic curves, refer to Section 5 - 05. 
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• BV ... 200V (MINI@ 100 µA 
• IR ... 500 nA (MAXI@ 175 V 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

1 N463 • 1 N463A 
GENERAL PURPOSE 

DIFFUSED SILICON PLANAR* DIODES 

Storage Temperature 
Operating Temperature 

-65° C to +200° C 
175°C 

Maximum Power Dissipation 
Total Dissipation at 25° C Ambient Temperature 

Maximum Voltage and Currents 
WIV Working Inverse Voltage 
lo Average Rectified Current 
IF Forward Current Steady State DC 
If Recurrent Peak Forward Current 

if(surge) Peak Forward Surge Current 
Pulse Width = 1 .0 s 
Pulse Width = 2.0 µs 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

1N463 1N463A 

200mW 

175V 
30mA 
50mA 

100mA 

400mA 
700mA 

See 007-2 Package Outline 

SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS 

VF Forward Voltage 1.0 v IF= 1.0mA 

1.0 v IF= 100mA 

BV Breakdown Voltage 200 200 v IR= 100µA 

IR Reverse Current 500 500 nA VR = 175 V 

30 30 µA VR = 175V, TA= 150°C 

c Capacitance 4.0 pF VR = 0, f = 1.0 MHz 

•Planar is a patented Fairchild process. 

NOTES: 
1. The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
2. For product family characteristic curves, refer to Section 5 - 05. 
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• BV ••• 150V (MIN)@ 100 µA 
• IR ••• 500 nA IMAX)@ 125 V 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

1 N464 • 1 N464A 
GENERAL PURPOSE 

DIFFUSED SILICON PLANAR* DIODES 

Storage Temperature 
Operating Temperature 

--65° C to +200° C 
175°C 

Maximum Power Dissipation 
Total Dissipation at 25°C Ambient Temperature 

Maximum Voltage and Currents 
WIV Working Inverse Voltage 
lo Average Rectified Current 
IF Forward Current Steady State DC 
If Recurrent Peak Forward Current 

if(surge) Peak Forward Surge Current 
Pulse Width = 1 .0 s 
Pulse Width = 2.0 µs 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

1N464 1N464A 

200mW 

125V 
40mA 
60mA 

120mA 

400mA 
700mA 

See 007·2 Package Outline 

SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS 

VF Forward Voltage 1.0 v IF= 3.0mA 

1.0 v IF= 100mA 

IR Reverse Current 500 500 nA VR = 125V 

30 30 µA VR = 125V, TA= 150°C 

BV Breakdown Voltage 150 150 v IR= 100µA 

c Capacitance 6.0 pF VR = 0, f = 1.0 MHz 

•Planar is a patented Fairchild process. 

NOTES: 

1. The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
2. For product family characteristic curves, refer to Section 5 - 05. 
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1 N482 through 1 N486 • 1 N482A/B through 1 N486A/B 
GENERAL PURPOSE 

DIFFUSED SILICON PLANAR* DIODES 

• VF ... 1.0@ 100 mA (1N482A/B THROUGH 1N486A/B) 

• IR ... 0.25 µA, 0.025 µA, 0.05 µA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Temperature 

Maximum Power Dissipation 
Total Dissipation at 25°C Ambient Temperature 

Maximum Voltage 
WI V Working Inverse Voltage 

Maximum Currents 
IF Average Forward Current 

1 N482 Through 1 N486 
100 mA 

IF Average Forward Current@ TA = 150° C 25 mA 
400mA 

1.0 A 
it Kecurrent Peak Forward Current 
if(surge) Surge Current 

-65°C to +200°C 
200°c 

1N482/A/B 
1N483/A/B 
1N484/A/B 
1N485/A/B 
1 N486/A/B 

250 mW 

36 v 
70 v 

130 v 
180 v 
225 v 

1 N482A/B Through 1 N486A/B 
200 mA 
50mA 

650 mA 
2.0 A 

See 007-2 Package Outline 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL 

BV 

NOTES: 

CHARACTERISTIC 

Forward Voltage 

Reverse Current 

Breakdown Voltage 

1 N482 through 1 N486 

1 N482A through 1 N486A 

1 N482B through 1 N486B 

1N482 through 1N486 

1N482A through 1N485A 

1 N482B through 1 N485B 

1 N486A and 1 N486B 

1 N482 through 1 N485 

1N486 

1 N482A through 1 N485A 

1N486A 

1 N482B through 1 N485B 

1N486B 

1N482/A/B 

1 N483/A/B 

1 N484/A/B 

1 N485/A/B 

1 N486/A/B 

MIN. 

40 

80 

150 

200 

250 

MAX. 

1 . 1 

1.0 

1.0 

0.25 

0.025 

0.025 

0.050 

30 

50 

15 

25 

5.0 

10 

UNITS 

~ l 
1 

µA 

µA 

µA 

µA 

µA 

µA 

µA 

µA 

µA 

µA 

u 

1. The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
2. For product family characteristic curves, refer to Section 5 · 05. 
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TEST CONDITIONS 

VR =rated WIV 

VR =rated WIV, TA= 150°C 

IR= 100 µA 

*Planar is a patented Fairchild process. 
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• VF ... 1.5 V (MAX)@ 4.0mA 
• IR ... 1.0 µA (MAX) @WIV 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

1 N625 through 1 N629 
GENERAL PURPOSE 

DIFFUSED SILICON PLANAR* DIODES 

See 007-2 Package Outline 

Maximum Temperatures 
Storage Temperature -65QC to +200QC 

Operating Junction Temperature 

Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25QC Ambient Temperature 
Linear Derating Factor 

Maximum Voltage and Currents 
WIV Working Inverse Voltage 
lo Average Rectified Current 
IF Forward Current Steady State 
if(surge) Peak Forward Surge Current 

Pulse Width = 1.0 s 
Pulse Width = 1.0 µs 

1N625 
20 v 

175 mA 
400mA 

500mA 
4.0A 

1N626 1N627 
35 v 75 v 

175 mA 175 mA 
400mA 400mA 

500mA 500 mA 
4.0A 4.0A 

ELECTRICAL CHARACTERISTICS (25QC Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. 

VF Forward Voltage 1.5 

IR Reverse Current 1.0 

30 

BV Breakdown Voltage 1N625 30 

1N626 50 

1N627 100 

1N628 150 

1N629 200 

trr Reverse Recovery Time 1.0 

NOTES: 

175QC 

400mW 
2.67 mW/QC 

1N628 1N629 
125 v 175 v 

175 mA 175 mA 
400mA 400 mA 

500mA 500mA 
4.0A 4.0A 

UNITS TEST CONDITIONS 

v IF= 4.0 mA 

µA VR =rated WIV 

µA VR =rated WIV, TA= 100QC 

v IR= 100 µA 

v IR= 100 µA 

v IR= 100µA 

v IR= 100 µA 

v IR= 100 µA 

µs IF= 30 mA, Vr = 35 V, 

Recovery to 400 k!1 

*Planar is a patented Fairchild process. 

1. The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 175QC and junction to ambient thermal resistance 375QC/W (derating factor of 2.67 mW/ QC). 
4. For product family characteristic curves, refer to Section 5 - 04. 
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1N643•1 N643A 
GENERAL PURPOSE 

DIFFUSED SILICON PLANAR* DIODE 

• BV ... 200 V (MIN)@ 100 µA 
• IR ... 1.0 µA (MAX)@ 100 V 

ABSOLUTE MAXIMUM RA TINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation (Notes 2 & 3) 

Total Dissipation at 25°C Ambient Temperature 
Linear Power Derating Factor 

Maximum Voltage and Currents 
WIV Working Inverse Voltage 

Average Rectified Current 
Forward Current Steady State 

Peak Forward Surge Current 
Pulse Width = 1 .Os 

Pulse Width = 1.0 µs 

ELECTRICAL CHARACTERISTICS: (25°C Ambient Temperature unless otherwise noted) 

1N643 1N643A 
SYMBOL CHARACTERISTIC 

MIN. MAX. MIN. MAX. 

VF Forward Voltage 1.0 

1.0 

IR Reverse Current 25 25 

5.0 5.0 

1.0 1.0 

15 15 

BV Breakdown Voltage 200 200 

trr Reverse Recovery Time 300 300 

' 

NOTES: 

See 007·2 Package Outline 

-65°C to +200°C 
175°C 

400mW 
2.67 mW/°C 

UNITS 

v 
v 

nA 

µA 

µA 

µA 

v 
ns 

175 v 
175 mA 

400mA 

500mA 

4.0A 

TEST CONDITIONS 

IF= 10 mA 

IF= 100 mA 

VR = 10 V 

VR = 10 V, TA= 100°C 

VR = 100 V 

V R = 1 00 V, TA = 100° C 

IR= 100 µA 

Vr = 40 V, It= 5.0 mA, RL = 2.3 k.11, 
CL = 40 pF, Recovery to 200 k.11 

*Planar is a patented Fairchild process. 

1. The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 175°C and junction to ambient thermal resistance of 375°C/W (derating factor of 

2.67 mW/°C). 
4. For product family characteristic curves, refer to Section 5-04. 
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1N658 
GENERAL PURPOSE 

DIFFUSED SILICON PLANAR*EPITAXIAL DIODE 

• BV ... 120V (MIN)@100µA 
• VF ... 1.0V IMAX)@ 100mA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25° C Ambient Temperature 
Linear Derating Factor 

Maximum Voltage and Currents 
WIV Working Inverse Voltage 

lo 
IF 

if(surge) 

Average Rectified Current 
Forward Current Steady State 
Peak Forward Surge Current 

Pulse Width= 1.0s 
Pulse Width= 1.0µs 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. 

VF Forward Voltage 1.0 

IR Reverse Current 50 

25 

BV Breakdown Voltage 120 

trr Reverse Recovery Time 300 

NOTES: 

-65° C to +200° C 
175°C 

400mW 
2.67 mW/°C 

100V 
200mA 
400mA 

500mA 
4.0A 

UNITS 

v 
nA 

µA 

v 
ns 

1. The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 

See DO 7-2 Package Outline 

TEST CONDITIONS 

IF= 100mA 

VR = 50 V 

VR = 50 V, TA= 150°C 

IR= 100µA 

VR = 40 V, IF = 5.0 mA, 

RL = 2.0 k!1., CL= 10pF, 

Recovery to 80 k!1. 

•Planar is a patented Fairchild process. 

2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 175°C and junction to ambient thermal resistance of 375°C/W (derating factor of 

2.67 mW/°C). 
4. For product family characteristic curves, refer to Section 5 - 04. 
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1 N659 • 1N660•1 N661 
GENERAL PURPOSE 

DIFFUSED SILICON PLANAR* DIODES 

• VF ... 1.0 V (MAX) @6.0 mA 

• trr ... 300 ns (MAX) 

ABSOLUTE MAXIMUM RATINGS !Note 11 

Maximum Temperatures 
Storage Temperature -65°C to +200°C 
Operating Junction Temperature 

Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25°C Ambient Temperature 
Linear Derating Factor 

Maximum Voltage and Currents 
WIV Working Inverse Voltage 

io 
IF 

'f (surge) 

Average Rectified Current 
Forward Current Steady State 
Peak Forward Surge Current 

Pulse Width= 1.0s 

Pulse Width = 1 .0 µs 

1N659 1N660 

50 v 100 v 
175 mA 175 mA 
400 mA 400 mA 

500 mA 500 mA 
4.0A 4.0A 

E1.ECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

1N659 1N660 1 N661 
SYMBOL CHARACTERISTIC 

MIN. MAX. MIN. MAX. MIN. MAX. 

VF Forward Voltage 1.0 1.0 1.0 

IR Reverse Current 5.0 

5.0 

10 

25 

50 

100 

BV Breakdown Voltage 60 120 240 

trr Reverse Recovery Time 300 300 300 

NOTES: 

175°C 

400 mW 
2.67 mW/°C 

1N661 
200 v 

175 mA 
400 mA 

500 mA 
4.0A 

UNITS 

v 
µA 

µA 

µA 

µA 

µA 

µA 

v 
ns 

1. The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 

See 007-2 Package Outline 

TEST CONDITIONS 

IF= 6.0 mA 

VR = 50 V 

VR = 100 V 

VR = 200 V 

VR = 50 V, TA= 100°C 

V R = 1 00 V, TA = 1 00° C 

V R = 200 V, TA = 100° C 

IR= 100µA 

Vr = 35 V, If = 30 mA, R L = 2.0 k!1., 

CL= 10 pF, Recovery to 400 k!1. 

'Planar is a patented Fairchild process. 

2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 175°C and junction to ambient thermal resistance of 375vC/W (derating factor of 

2.67 mW/° C). 
4. For product family characteristic curves, refer to Section 5-06 for 1N659, 04 for 1N660 and 1N661. 
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1 N662 • 1 N662A • 1 N663 • 1 N663A 
GENERAL PURPOSE 

DIFFUSED SILICON PLANAR* DIODES 

• BV ... 100 V (MIN)@ 100 µA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25° C Ambient Temperature 

Linear Derating Factor 

Maximum Voltage and Currents 

WIV Working Inverse Voltage 
lo Average Rectified Current 
IF Forward Current Steady State 

if(surge) Peak Forward Surge Current 
Pulse Width = 1.0 s 

Pulse Width = 1.0 µs 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 
1 N662 1 N662A 

MIN. MAX. MIN. MAX. 

VF Forward Voltage 1.0 

1.0 

IR Reverse Current 1.0 1.0 

20 20 

20 20 

100 100 

BV Breakdown Voltage 100 100 

trr Reverse Recovery Time 500 300 

SYMBOL CHARACTERISTIC 
1 N663 1 N663A 

MIN. MAX. MIN. MAX. 

VF Forward Voltage 1 .0 1 .0 

IR Reverse Current 5.0 1.0 

50 15 

BV Breakdown Voltage 100 100 

trr Reverse Recovery Ti me 500 300 

NOTES: 

See 007-2 Package Outline 

-65° C to +200° C 
175°C 

UNITS 

v 
v 

µA 

µA 

µA 

µA 

v 
ns 

UNITS 

v 
µA 

µA 

v 
ns 

400 mW 
2.67 mW/°C 

80 v 
175 mA 
400 mA 

500 mA 
4.0 A 

IF=10mA 

TEST CONDITIONS 

IF=100mA 

VR = 10 V 

V R = 1 0 V, TA = 1 00° C 

VR = 50 V 

VR = 50 V, TA= 100°C 

IR= 100 µA 

Vr = 40 V, If= 5.0 mA, RL = 2.3 kn, 

CL= 40 pF, Recovery to 100 kn 

TEST CONDITIONS 

IF= 100 mA 

VR = 75 V 

VR = 75 V, TA= 100°C 

IR= 100µA 

Vr = 40 V, It= 5.0 mA, RL = 2.3 kn, 

CL= 40 pF, Recovery to 200 kn 

*Planar is a patented Fairchild process. 

1. The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 175°C and junction to ambient thermal resistance of 375°C/W (derating factor of 

2.67 mW/°C). 
4. For product family characteristic curves, refer to Section 5 - 04. 
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1 N746/ A through 1 N759/ A 
400 MILLIWATT VOLTAGE REGULATORS 

SILICON PLANAR* ZENER DIODES 

See D07-2 Package Outline 

• EXTREME LEAKAGE STABILITY 
• VERY LOW DYNAMIC RESISTANCE 
• SHARP ZENER KNEES 

ABSOLUTE MAXIMUM RATINGS (Note 4) 

Maximum Temperatures 
Storage Temperature 
Operating Temperature 

Maximum Power Dissipation 
Power Dissipation 
Linear Derating Factor 

Vz 
JEDEC 

ZENER VOLTAGE 
TYPE NO. 

NOMINAL 
(Note 1) 

v 

1N746 3.3 

1N747 3.6 

1N748 3.9 

1N749 4.3 

1N750 4.7 

1N751 5.1 

1N752 5.6 

1N753 6.2 

1N754 6.8 

1N755 7.5 

1N756 8.2 

1N757 9.1 

1N758 10 

1N759 12 

NOTES: 

lz1 
TEST 

CURRENT 

mA 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

Zz 
MAX. ZENER IMPEDANCE 

ZzT@ lzT (Note 3) 

Sl 

28 

24 

23 

22 

19 

17 

11 

7.0 

5.0 

6.0 

8.0 

10 

17 

30 

-65°C to +175°C 
175°C 

400mW 
2.67 mW/°C 

IR 
REVERSE MAX. REVERSE 
VOLTAGE CURRENT@VR 

25°C 150°C 

v µA 

1.0 10 30 

1.0 10 30 

1.0 10 30 

1.0 2.0 30 

1.0 2.0 30 

1.0 1.0 20 

1.0 1.0 20 

1.0 0.10 20 

1.0 0.10 20 

1.0 0.10 20 

1.0 0.10 20 

1.0 0.10 20 

1.0 0.10 20 

1.0 0.10 20 

TEMPERATURE 
COEFFICIENT 

(TYPICAL) 

%/oC 

-.062 

-.055 

-.049 

-.036 

-.018 

-.008 

+.006 

+.022 

+.035 

+.045 

+.052 

+.056 

+.060 

+.060 

•Planar is a patented Fairchild process. 

1. The 1 N746-1 N759 series has a standard Zener Voltage tolerance of± 10%. A tolerance of ±5.0% is also available by suffixing A to the JE DEC 
type number. 

2. For family characteristic curves, refer to Section 5 - DB. 

3. The zener impedance ZzT is derived by superimposing a 60cycle ac signal, having an rms value equal to 10% of the de Zener current, on lzT· 

4. The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
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1N914/A/B • 1N916/A/B • 1N4148/9 • 1N4446-1N4449 
HIGH CONDUCTANCE ULTRA FAST SWITCHES 

DIFFUSED SILICON PLANAR* DIODES 

• trr ... 4.0 ns (MAXI 
• BV ... 100 V (MINI 

ABSOLUTE MAXIMUM RATINGS (Note 2) 

Maximum Temperatures 

Storage Temperature 
Operating Temperature 

Maximum Power Dissipation 

Total Dissipation 

Maximum Voltage and Currents 

WIV Working Inverse Voltage 

lo 
IF 
If 

lf(surge) 

Average Rectified Current 
DC Forward Current 
Recurrent Peak Forward Current 
Peak Forward Surge Current 

Pulse Width ; 1.0 s 
Pulse Width ; 1.0 µs 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. 

BV Breakdown Voltage 100 

75 

IR Reverse Current 25 

50 

5.0 

VF Forward Voltage Drop 1N914B, 1N4448 0.62 0.72 

1N916B, 1N4449 0.63 0.73 

1N914, 1N916 
1.0 

1N4148, 1N4149 

1N914A, 1N916A 
1.0 

1 N4446, 1 N4447 

1N916B, 1N4449 1.0 

1 N914B, 1 N4448 1.0 

trr Reverse Recovery Time 4.0 

c Capacitance 1N914, 1N914A 

1N914B, 1N4148 4.0 

1N4446, 1N4447 

1N916,1N916A 

1N916B, 1N4149 2.0 

1 N4448, 1 N4449 

Vfr Peak Forward Recovery 1N914, 1N916 
Voltage 1N914B, 1N916B 2.5 

1N4448, 1N4449 

RE Rectification Efficiency 1N914A, 1N914B 
45 

1N916A, 1N916B 

NOTES: 

See 0035·1 Package Outline 
& Note 1 

-65°C to +200°C 
175°C 

II 

UNITS 

v 
v 

nA 

µA 

µA 

v 
v 

v 

v 

v 
v 
ns 

pF 

pF 

v 

% 

500mW 

75 v 
200mA 
400mA 
600mA 

1.0 A 
4.0A 

TEST CONDITIONS 

IR; 100µA 

IR; 5.0µA 

VR; 20 V 

V R ; 20 V, TA ; 150° C 

VR; 75 V 

IF; 5.0 mA 

IF; 10 mA 

IF; 20 mA 

IF; 30 mA 

IF; 100 mA 

lf;10mA,Vr;6.0V, 

RL; 100 n Rec. to 1.0 mA 

VR ; 0 V (Note 3) 

50 mA Peak Square Wave, 

0.1 µs pulse width, 

5 kHz· 100 kHz rep. rate 

2.0 V rms , f; 100 MHz 

'Planar is a patented Fairchild process. 

1. Fairchild retains the option of supplying the 1 N914, 1 N914A, 1 N914B, 1 N916, 1 N916A and 1 N916B in the 007 package. The 1 N914JAN 
and 1 N914JAN TX will be supplied only in the 007 package. 

2. Maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
3. Capacitance as measured on Boonton Model 75A Capacitance Bridge or equivalent. 
4. For family characteristic curves, refer to Section 5 - 06. 
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1 N957 through 1 N973 • 1 N957A/B • 1 N973A/B 
400 MILLIWATT VOLTAGE REGULATORS 

SILICON PLANAR* ZENER DIODES 

• EXTREME LEAKAGE STABILITY 
• VERY LOW DYNAMIC RESISTANCE 
• SHARP ZENER KNEES 
• PLANAR CONSTRUCTION 

ABSOLUTE MAXIMUM RATINGS (Note 11 

Operating Temperature 
Storage Temperature 
Power Dissipation 
Power Derating Factor 

Vz JED EC 
TYPE NO. 

ZENER VOLTAGE 

(Note 2) 
NOMINAL 

v 

1N957 6.8 

1N958 7.5 

1N959 8.2 

1N960 9.0 

1N961 10 

1N962 11 

1N963 12 

1N964 13 

1N965 15 

1N966 16 

1N967 18 

1N968 20 

1N969 22 

1N970 24 

1N971 27 

1N972 30 

1N973 33 

NOTES: 

lzT 
TEST 

CURRENT 
mA 

18.5 

16.5 

15 

14 

12.5 

11.5 

10.5 

9.5 

8.5 

7.8 

7.0 

6.2 

5.6 

5.2 

4.6 

4.2 

3.8 

Zz 
MAX. ZENER 
IMPEDANCE 

(Note 31 

ZzT@ 

lzT Zzk lzk 
n n mA 

4.5 700 1.0 

5.5 700 0.5 
6.5 700 0.5 
7.5 700 0.5 
8.5 700 0.25 

9.5 700 0.25 
11.5 700 0.25 

13 700 0.25 

16 700 0.25 

17 700 0.25 

21 750 0.25 

25 750 0.25 

29 750 0.25 

33 750 0.25 

41 750 0.25 

49 1000 0.25 

58 1000 0.25 

REVERSE 
VOLTAGE 

(Note 5) 
v 

A B 

4.9 5.2 

5.4 5.7 

5.9 6.2 

6.6 6.9 

7.2 7.6 

8.0 8.4 

8.6 9.1 

9.4 9.9 

10.8 11.4 

11.5 12.2 

13 13.7 

14.4 15.2 

15.8 16.7 

17.3 18.2 

19.4 20.6 

21.6 22.8 

23.8 25.1 

-65QC to +150°C 
175QC 

400mW 
3.2 mW/QC 

IR 
MAX. 

See 007-2 Package Outline 
& Note 6 

T.C. 
lzM REVERSE TEMPERATURE 

MAX. CURRENT 
CURRENT COEFFICIENT 

@VR (MAX.) 
(Note 4) 

mA 25QC 25QC %/QC 

µA µA 

10 50 +.050 47 

10 50 +.058 42 

5.0 50 +.062 38 

1.0 10 +.068 35 

1.0 10 +.072 32 

1.0 5.0 +.073 28 

1.0 5.0 +.076 26 

0.10 5.0 +.079 24 

0.10 5.0 +.082 21 

0.10 5.0 +.083 19 

0.10 5.0 +.085 17 

0.10 5.0 +.086 15 

0.10 1.0 +.087 14 

0.10 1.0 +.088 13 

0.10 1.0 +.090 11 

0.10 1.0 +.091 10 

0.05 1.0 +.092 9.2 

•Planar is a patented Fairchild process. 
1. The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
2. The 1N957 -1N973 series has a 20% tolerance. Add suffix "A" for 10% tolerance, and suffix "B" for 5.0% tolerance. 
3. The zener impedances ZzT and ZzK are derived by superimposing a 60 cycle ac signal, having an rms value equal to 10% of the de zener cur­

rent, on lzT or lzK· 
4. Maximum zener current ratings (lzMl are based on the maximum voltage of a 20% tolerance unit. For closer tolerance units or units where 

the actual. zener (Vzl is known at.the operating point, the maximum zener current may be increased according to the operating curve. 
5. VR value for 20% tolerance~ 80% lowest V 2 value for each tYpe. 
6. When not specified, Fairchild reserves the option of supplying in the 0035 package. 
7. For product family characteristic curves, refer to Section 5-08. 
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1 N3062 • 1 N3063 • 1 N3064 • 1 N4305 • 1 N4454 
ULTRA FAST LOW CAPACITANCE 

DIFFUSED SILICON PLANAR* DIODES 

• C ... 2.0 pF@ VR = 0, f = 1.0 MHz 

• trr···4.0ns@lt=10mA,Rr=10mA,Vr=1.0V 
• BV ... 75 V (MIN) 

ABSOLUTE MAXIMUM RATINGS (TA= 25°C) (Note 1) 

Maximum Temperatures 1N3062 

Storage Temperature 
Operating Temperature 

Maximum Power Dissipation 
Total Dissipation 
Linear Derating Factor 

Maximum Voltages and Currents 
WIV Working Inverse Voltage 
lo Average Rectified Current 

1N3063 
-65D C to +.200D C 
-65DC to +175DC 

250 mW 
1.67 mW/°C 

50 v 
75 mA 

IF Forward Current Steady State de 115 mA 
if Recurrent Peak Forward Current 
it (surge) Peak Forward Surge Current 

Pulse Width = 1.0 s 
Pulse Width = 1 .0 µs 

225 mA 

500 mA 
2.0 A 

1N3064 1N4454 
-65DC to +175DC 
-65D C to +150DC 

250mW 500 mW 
2.0 mW/°C 4.0 mW/DC 

50 v 40 v 
75 mA 200 mA 

115mA 400 mA 
225 mA 600 mA 

500 mA 1.0 A 
2.0 A 4.0 A 

ELECTRICAL CHARACTERISTICS (25DC Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. 

VF Forward Voltage 1N3062 1.0 

1N3063 } 0.700 0.850 
1 N4305 

0.610 0.710 

0.550 0.650 

0.505 0.575 

1N3064 } 1.0 
1 N4454 

IR Reverse Current 0.1 

IR 100 

BV Breakdown Voltage 75 

trr Reverse Recovery Time (Note 2) 1N4305 } 2.0 
1 N3062 

1N3063 

l 1N3064 4.0 
1N4454 
1 N4305 

c Capacitance (Note 4) 1N3062 1.0 

1 N3063 

l 1 N3064 
2.0 

1N4454 
1N4305 

RE Rectification Efficiency 45 

!!.VF I° C Forward Voltage Temperature 1N3062 

} Coefficient (Note 8) 1 N3063 1.8 
1N3064 

1N4454 } 3.0 
1N4305 

NOTES: 

See 007-2 Package Outline 
& Note 5 

1N4305 
-65DC to +200DC 

500 mW 
2.85 mW/DC 

75 v 

UNITS TEST CONDITIONS 

v IF= 20 mA 

v IF= 10 mA 

v IF= 2.0 mA 

v IF= 1.0 mA 

v IF= 250 µA 

v IF=lOmA 

µA VR = 50 V 

µA V R = 50 V , TA = 150° C 

v IR= 5.0µA 

ns If= 10 mA, Vr = 6.0 V, RL = 100 .11 

ns If= Ir= 10 mA, RL = 100 .11, 

Vr = 1.0 V 

pF VR = 0, f = 1.0 MHz 

pF VR = 0, f = 1.0 MHz 

% f = 1 .0 MHz 

mV/DC 

mV/°C 

•Planar is a patented Fairchild process. 
1. The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 

2. Recovery to 1.0 mA. 

3. Capacitance as measured on Boonton Electronic Corporation Model No. 75-ASS capacitance bridge or equivalent. 
4. Rectification efficiency is defined as the ratio of de load voltage to peak rf input voltage to the detector circuit, measured with 2.0 V rms 

input to the circuit. Load resistance 5.0 .11, load capacitance 20 pF 
5. When not specified, Fairchild reserves the right to ship 1N3062, 1N3063, 1N3064 in 007 package. 
6. This value for fl.VF/ °C is a typical value not a minimum or maximum. 
7. For product family characteristic curves, refer 10 Section 5 - 06. 
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• C ..• 4.0 pF @ VR = 0 

• trr ..• 2.0 ns@ It= 10 mA, Ir= 60 mA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Lead Temperature (2 seconds) 

Maximum Power Dissipation 

Total Dissipation 

Linear Derating Factor 

Maximum Voltage 

VR Reverse Voltage 

1N3067 
GENERAL PURPOSE 

DIFFUSED SILICON DIODE 

-65 C to +200' C 

250"C 

250 mW 
1.5 mW/"C 

30 v 

See 007-2 Package Outline 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. UNITS TEST CONDITIONS 

VF Forward Voltage 1.0 v If= 5.0 mA 

IR Reverse Current 0.1 µA VR = 20 V 

100 µA VR = 20 V, TA= 150°C 

BV Breakdown Voltage 30 v ; IR= 5.0 µA 

trr Reverse Recovery Time (Note 2) 2.0 ns If= 10 mA, Ir= 60 mA, RL = 100 n. 
Vr = -6.0 V 

4.0 ns If= 10 mA, Ir= 10 mA, Vr = -1.0 V, 

RL = 100 n. 
c Capacitance (Note 3) 4.0 pf VR = 0 V, f = 1.0 MHz 

RE Rectification Efficiency (Note 4) 35 % VAc = 2.0 V, CL= 20 pF, RL = 5.0 n. 
f = 100 MHz, Z source= 50 n 

AV/°C Thermal Coefficient 3.0 mV/°C 

NOTES: 
1. The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
2. Recovery to 1.0 mA. 
3. Capacitance as measured on Boonton Electronic Corporation Model No. 75-AS8 capacitance bridge or equivalent. 
4. Rectification efficiency is defined as the ratio of de load voltage to peak rf input voltage to the detector circuit, measured with 2.0 V rms 

inJXJt to the circuit. Load resinance 5.0 kfl., load capacitance 20 pF. 
5. For product family characteristic curves, refer to Section 5 - 06. 
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1N3069 
HIGH CONDUCTANCE HIGH SPEED 

DIFFUSED SILICON PLANAR* DIODE 

• BV ... 65 V (MINI @IR= 5.0 µA 

• trr ... 50 ns (MAXI @If= Ir= 30 mA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Temperature 
Lead Temperature (2 seconds) 

Maximum Power Dissipation 
Total Dissipation at 25°C Ambient Temperature 
Linear Derating Factor 

Maximum Voltage 
WI V Working Inverse Voltage 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. 

Vf Forward Voltage 1.0 

IR Reverse Current 100 

100 

BV Breakdown Voltage 65 

trr Reverse Recovery Time 50 

c Capacitance 6.0 

RE Rectification Efficiency (Note 2) 30 

t!. Vf/OC Thermal Coefficient 3.0 

NOTES: 

-65°C to +200°C 
175°C 
250°C 

See 007-2 Package Outline 

250 mW 
1.5 mW/°C 

65 v 

UNITS TEST CONDITIONS 

v If= 50 mA 

nA VR = 50 V 

µA VR = 50 V, TA= 150°C 

v IR=5.0µA 

ns It= Ir= 30 mA, RL = 100.0, 

CL= 10 pf, Recovery to 1.0 mA 

pf VR = 0, f = 1.0 MHz 

% f=100MHz 

mV/°C 

•Planar is a patented Fairchild process. 

1. The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
2. Rectification efficiency is defined as the ratio of de load voltage to peak rf input voltage to the detector circuit, measured with 2.0 V rms 

input to the circuit. Load resistance: 5.0 k!l, load capacitance 20 pF. 
3. For product family characteristic curves, refer to Section 5 - 06. 
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1 N3070 •1 N3071 
HIGH SPEED HIGH CONDUCTANCE 

DIFFUSED SILICON PLANAR* DIODES 

• BV ... 200 V (MIN) 

• IR ... 100 nA (MAX) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 

Operating Temperature 
-65°C to +200°C 

Maximum Power Dissipation 
Total Dissipation at 25°C Ambient Temperature 

at 125°C Ambient Temperature 

Maximum Voltage and Currents 
WIV Working Inverse Voltage 
lo Average Rectified Current 
IF Forward Current Steady State DC 
If Recurrent Peak Forward Current 

it(surge) Peak Forward Surge Current 
Pulse Width = 1.0 s 
Pulse Width = 1.0 µs 

-65°C to +175°C 

250 mW 

85mW 

175 v 
100 mA 
220 mA 
300 mA 

1.0A 
4.0A 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

1 N3070 1 N3071 
SYMBOL CHARACTERISTIC UNITS 

MIN. MAX. MIN. MAX. 

IR Reverse Current 100 nA 

100 µA 

100 nA 

100 µA 

BV Breakdown Voltage 200 200 v 
VF Forward Voltage 1.0 0.80 1.0 v 

0.53 0.63 v 
0.76 0.92 v 
0.64 0.74 v 

c Capacitance 5.0 5.0 pF 

trr Reverse Recovery Time (Note 2) 50 ns 

40 ns 

50 ns 

400 ns 

Os Stored Charge 250 pC 

RE Rectification Efficiency 35 35 % 

See D07-2 Package Outline 

TEST CONDITIONS 

VR=175V 

VR = 175 V, TA= 150°C 

VR = 150 V 

VR = 150 V, TA= 150°C 

IR= 100µA 

IF=100mA 

IF=1.0mA 

IF= 50 mA 

IF= 10 mA 

VR = 0, f = 1.0 MHz 

It= Ir= 30 mA, RL = 1 oon 
It= Ir= 30 mA, R L = 1 oon 
It= 1r=30mA,RL = 150!1. 

lt=30mA,Vr=35V, 
RL = 2.0 kl1., CL= 10 pF, 
Recover to 400 kl1. 

If= 20 mA, Ir= 1.0 mA 

f = 100 MHz 

*Planar is a patented Fairchild process. 

NOTES: 
1. The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
2. Recovery to 1.0 mA. 
3. Rectification efficiency is defined as the ratio of de load voltage to peak rf input voltage to the detector circuit, measured with 2.0 V rms 

input to the circuit. Load resistance: 5.0 k!1, load capacitance 20 pF. 
4. Leads are tinned. Gold-plate with nickel strike may be obtained when specified. 
5. For product family characteristic curves, refer to Section 5-D4. 
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1N3595 
HIGH CONDUCTANCE LOW LEAKAGE 

DIFFUSED SILICON PLANAR* DIODE 

• BV ... 150 V (MIN)@ 100 µA 

• VF ... 1.0V@200mA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Temperature 

Maximum Power Dissipation 
Total Dissipation 
Linear Derating Factor 

Maximum Voltage and Currents 
WI V Working Inverse Voltage 
lo Average Rectified Current 
IF Forward Current Steady State 

if(surge) Peak Forward Surge Current 
Pulse Width = 1 .0 s 
Pulse Width = 1 .0 µs 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. 

VF Forward Voltage 0.83 1.0 

0.79 0.92 

0.75 0.88 

0.65 0.80 

0.60 0.75 

0.52 0.68 

IR Reverse Current 1.0 

300 

500 

3.0 

trr Reverse Recovery Time 3.0 

c Capacitance (Note 3) 8.0 

BV Breakdown Voltage 150 

NOTES: 

See 007-2 Package Outline 

-65°C to +175°C 
150°C 

UNITS 

v 
v 
v 
v 
v 
v 

nA 

nA 

nA 

µA 

µs 

pF 

v 

500 mW 
4.0 mW/°C 

125 v 
150 mA 

225 mA 

500 mA 
4.0 A 

TEST CONDITIONS 

IF= 200 mA 

IF=100mA 

IF= 50 mA 

IF= 10 mA 

IF=5.0mA 

IF= 1.0 mA 

VR=125V 

VR = 30 V, TA = 125° C 

VR=125V 

VR = 125 V, TA= 150°C 

It= 10 mA, Vr = 3.5 V, RL = 1.0 kn 

VR = 0, f = 1 .0 MHz 

IR= 100 µA 

•Planar is a patented Fairchild process. 

1. The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
2. Leads are tinned. Gold plate with nickel strike may be obtained when specified. 
3. Capacitance as measured on Boonton Electronics Corporation Model No. 75A-S8 capacitance bridge or equivalent. 
4. For product family characteristic curves, refer to Section 5 - 05. 
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1 N3597 
HIGH CONDUCTANCE LOW LEAKAGE 

DIFFUSED SILICON PLANAR* DIODE 

• BV ... 150 V (MIN)@ 100 µA 

• VF ... 1.2 V (MAXI@ 400 mA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperature 

Storage Temperature 

Operating Temperature 

Maximum Power Dissipation 

Total Dissipation 

Linear Derating Factor 

Maximum Voltage and Currents 

WIV Working Inverse Voltage 

lo Average Rectified Current 

IF Forward Current Steady State 

'f (surge) Peak Forward Surge Current 

Pulse Width = 1.0 s 

Pulse Width = 1 .0 µs 

ELECTRICAL CHARACTERISTICS (25"C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. 

VF Forward Voltage 1.2 

IR Reverse Current 0.1 

100 

trr Reverse Recovery Time 0.3 

c Capacitance (Note 3) 5.0 

Bv Breakdown Voltage 150 

NOTES: 

See 007-2 Package Outline 

and Note 4 

-65" C to +200° C 

175"C 

UNITS 

v 

µA 

µA 

µs 

pF 

v 

500 mW 

3.3 mW/"C 

150 v 
275 mA 

425 mA 

1.0 A 
4.0 A 

TEST CONDITIONS 

IF= 400 mA 

VR = 150 V 

VR = 150 V, TA= 150°C 

It = 500 mA, V r = 50 V 

VR = 0, f = 1.0 MHz 

IR= 100 µA 

*Planar is a patented Fairchild process. 

1. The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
2. Leads are tinned. Gold plate with nickel strike may be obtained when specified. 
3. Capacitance as measured on Boonton Electronics Corporation Model No. 75-ASB capacitance bridge or equivalent. 
4. When not specified, Fairchild reserves the right to supply in 0035 package. 
5. For product family characteristic curves, refer to Section 5 - 04. 

4-167 

I 



1 N3600 • 1 N4150 • 1 N4450 • 1N4610 

• trr ... 4.0 ns (MAX) 
• VF ... 1.0 V (MAX)@ 200 mA 

ABSOLUTE MAXIMUM RATINGS (Note 2) 

HIGH CONDUCTANCE ULTRA FAST 
DIFFUSED SILICON PLANAR* EPITAXIAL DIODES 

See 007-2 Package Outline 
& Note 1 

Maximum Temperatures 

Storage Temperature 
Operating Temperature 

-65°C to +175°C 

Maximum Power Dissipation 

Total Power Dissipation 

Maximum Voltages and Currents 

WIV Working Inverse Voltage 
lo Average Rectified Current 
IF DC Forward Current 
if Recurrent Peak Forward Current 

if(surge) Peak Forward Surge Current 
Pulse Width= 1.0 s 
Pulse Width= 1.0 µs 

1N3600 1N4150 

50 v 50 v 
200mA 200mA 
400 mA 400mA 
900mA 600mA 

1.0 A 1.0 A 
4.0A 4.0A 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

1N3600 

165°C 

500mW 

1N4450 1N4610 

30V 55 v 
200 mA 200mA 
400mA 400mA 
600mA 600mA 

1.0 A 1.0 A 
4.0A 4.0A 

SYMBOL CHARACTERISTIC 1 N4150 1N4450 1N4610 UNITS TEST CONDITIONS 
MIN. MAX. MIN. MAX. MIN. MAX. 

BV Breakdown Voltage 

1N3600 75 v IR= 5.0 µA 

1 N4150 50 v IR= 100 µA 

40 80 v IR= 5.0 µA 

IR Reverse Current 100 nA VR = 50 V 

50 nA VR = 30 V 

100 nA VR = 55 V 

100 µA V R = 50 V, TA = 1 50° C 

50 µA V R = 30 V, TA = 150° C 

100 µA V R = 55 V, TA = 150° C 

VF Forward Voltage 0.42 0.54 0.455 0.505 v IF=O.lmA 

0.53 0.59 v IF= 0.5 mA 

0.54 0.62 0.52 0.64 0.56 0.62 v IF= 1.0mA 

0.640 0.705 v IF= 5.0 mA 

0.66 0.74 0.64 0.76 0.67 0.74 v IF= 10 mA 

0.76 0.86 0.76 0.84 v IF= 50 mA 

0.82 0.92 0.80 0.92 0.80 0.90 v IF= lOOmA 

0.87 1.0 1.0 0.85 1.0 v IF= 200 mA 

0.875 1.10 v IF= 300 mA 

c Capacitance (Note 3) 2.5 4.0 2.0 pF VR=O,f=l.OMHz 

trr Reverse Recovery Time 4.0 4.0 ns If = Ir = 10 mA to 200 mA, 

RL=l00.11 

4.0 ns If = Ir = 10 mA. R L = 100 n 
2.0 ns If = 1 0 mA, V r = 6.0 V, R L = 1 00 .11 

6.0 ns If= Ir= 200 mA to 400 mA, 

RL = 100 n 
ttr Forward Recovery Time 

1N4150, 1 N4610 10 10 ns If= 200 mA, tr= 0.4 ns, Vtr = 1.0V 

*Planar is a patented Fairchild process. 

NOTES: 
1. Fairchild retains the option of supplying the 1 N4610 in the 00·7 package. 
2. Maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
3. Capacitance as measured on Boonton Model 75·AS8 capacitance bridge or equivalent. 
4. Recovery to 0.1 IF. 
5. For family characteristic curves, refer to Section 5 ~ D6. 
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1 N4001 through 1 N4005 
NITRIDE PASSIVATED GLASS RECTIFIER 

DIFFUSED SILICON PLANAR* DIODES 

• GLASS PACKAGE ... NON-FLAMMABLE, HERMETIC 
• NITRIDE PASSIVATED ... FOR JUNCTION STABILITY 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 

Maximum Voltages and Current 

VRM(rep) 

VRM(wkg) 
VR 

VRM(non-rep) 

VRM 
lo 

I FM (surge) 

Peak Repetitive Reverse Voltage 

Working Peak Reverse Voltage 
DC Blocking Voltage 
Non-Repetitive Peak Reverse 
Voltage (half/wave, single phase, 
60 Hz Peak) 
rms Input Voltage 
Average Rectified Forward Current 
Non-Repetitive Peak Surge Current 

1N4001 1N4002 
'..OV 100 v 
50 v 100 v 
50 v 100 v 
50 v 100 v 

35 v 70 v 
1.0 A 1.0 A 
30A 30A 

-65°C to +200°C 
175°C 

1N4003 1N4004 1N4005 
200 v 400V 600V 

200 v 400 v 600 v 
200 v 400 v 600 v 
200 v 400 v 600 v 

140 v 280 v 420 v 
1.0 A 1.0 A 1.0 A 

30 A 30 A 30 A 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC TYP. MAX. UNITS 

VF Maximum Instantaneous Forward Voltage Drop 0.95 1.10 v 
VF (AV) Maximum Full Cycle Average Forward Voltage 0.75 0.80 v 

Drop 

IR Maximum Reverse Current 0.01 10 µA 

0.50 50 µA 

IR (AV) Maximum Full Cycle Average Reverse Current 1.0 30 µA 

See D041-1 Package Outline 

n 

TEST CONDITIONS 

IF = 1.0 A 

lo = 1.0 A, TA = 75° C 

(Rated de Voltage} 

TA= 100°C 

(Rated Reverse Voltage 

and lo) 

•Planar is a patented Fairchild process. 

NOTES: 
1. The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
2. For product family characteristic curves, refer to Section 5-010. 
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• BV ... 35 V (MINI@ 5.0 µA 
• C ... 4.0 pF (MAXI@ VR = 0, f = 1.0 MHz 
• trr .•. 4.0 ns (MAXI@ If= Ir= 10 mA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

1 N4009 • 1 N4536 
ULTRA HIGH SPEED 

DIFFUSED SILICON PLANAR* DIODES 

See 0035-1 Package Outline 

11 
Maximum Temperatures 

Storage Temperature 
Lead Temperature 

-65°C to +200°C 
300°C 

Maximum Power Dissipation (Note 21 

Total Dissipation 
Linear Derating Factor 

Maximum Voltage 
WIV Working Inverse Voltage 

1N4009 
250 mW 

1.5 mW/°C 

25 v 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. UNITS 

VF Forward Voltage 1.0 v 
IR Reverse Current 0.1 µA 

100 µA 

BV Breakdown Voltage 35 v 
trr Reverse Recovery (Note 51 4.0 ns 

2.0 ns 

c Capacitance (Note 31 4.0 pF 

NOTES: 

1N4536 
500 mW 

2.85 mW/°C 

25 v 

TEST CONDITIONS 

IF=30mA 

VR = 50 V 

VR = 50 V. TA= 150°C 

IF=5.0µA 

lt=lr=10mA 

It= 10 mA, Vr = 6.0 V, RL = 100.n 

VR = 0, f = 1.0 MHz 

•Planar is a patented Fairchild process. 

1. The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
2. This power rating is based on a maximum junction temperature of 200°C. 
3. Capacitance as measured on Boonton Electronic Corporation Model No. 75-ASB capacitance bridge or equivalent. 
4. Rectification efficiency is defined as the ratio of de load voltage to peak rf input voltage to the detector circuit, measured with 2.0 V rms 

input to the circuit. Load resistance 5 k.11, load capacitance 20 pF. 
5. Recovery to 1.0 mA. 
6. For additional product family characteristic curves, refer to Section 5-06. 
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• Vf •.. 1.0V (MAXI@ 100 mA 
• IR ... 250nA (MAXI @70V 

ABSOLUTE MAXIMUM RATINGS (Note 11 

Maximum Temperatures 
Storage Temperature 
Lead Temperature (2 seconds) 

Maximum Power Dissipation 
Total Dissipation 
Linear Derating Factor 

Maximum Voltage 
WI V Working Inverse Voltage 

1N4086 
GENERAL PURPOSE 

DIFFUSED SILICON PLANAR* EPITAXIAL DIODE 

-65° C to +200° C 
250°C 

400mW 
2.7 mW/°C 

70V 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. UNITS 

Vf Forward Voltage 1.0 v 
IR Reverse Current 0.25 µA 

trr Reverse Recovery 200 ns 

ttr Forward Recovery 75 ns 

c Capacitance (Note 2) 10 pF 

See 007·2 Package Outline 

TEST CONDITIONS 

IF= 200mA 

VR = 70V 

Vr=10V 

It= 300mA 

VR = 10 V, f = 1.0 MHz 

*Planar is a patented Fairchild process. 

NOTES: 
1. The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
2. Capacitance as measured on Boonton Electronic Corporation's Model No. 75-ASS capacitance bridge or equivalent. 
3. For product family characteristic curves, refer to Section 5 · 06. 
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1N4151•1N4152 • 1N4153 • 1N4154 
ULTRA HIGH SPEED 

SILICON PLANAR* EPITAXIAL DIODES 

• C •.• 4 pF@ VR = 0, f = 1.0 MHz 
• trr ... 2.0 ns@ IF= 10 mA, VR = -6.0 V, RL = 100 n 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperature 
Storage Temperature -65°C to +200°C 
Lead Temperature (20 seconds) 

Maximum Power Dissipation (Note 2) 

Total Dissipation at 25°C Ambient 
Temperature 

Linear Derating Factor 

Maximum Voltage 
VR Reverse Voltage 

1N4151 

500 mW 

2.85 mW/°C 

75 v 

1N4152 1N4153 

500 mW 500 mW 

2.85 mW/°C 2.85 mW/°C 

40 v 75 v 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. 

VF Forward Voltage 1N4154 1.0 

1N4151 1.0 

1N4152 & 1N4153 0.49 0.55 

0.53 0.59 

0.59 0.67 

0.62 0.70 

0.70 0.81 

0.74 0.88 

IR Reverse Current 1N4154 0.1 

100 

1 N4153 } 
0.05 

1N4151 

50 

1 N4152 0.05 

50 

BV Breakdown Voltage 1N4154 35 

1N4153} 75 
1 N4151 

1 N4152 40 

trr Reverse Recovery Time 4.0 

2.0 

c Capacitance 4.0 

NOTES: 
1. The maximum ratings are limiting values above which satisfactory performance may be impaired. 

300°C 

1N4154 

500 mW 

2.85 mW/°C 

35 v 

UNITS 

v 
v 
v 
v 
v 
v 
v 
v 

µA 

µA 

µA 

µA 

µA 

µA 

v 

v 

v 
ns 

ns 

pF 

See 0035-1 Package Outline 

II 

TEST CONDITIONS 

IF= 30 mA 

If= 50 mA 

IF= 0.1 mA 

IF= 0.25 mA 

IF= 1.0 mA 

1f=2.0mA 

If= 10 mA 

IF= 20 mA 

VR = 25 V 

VR = 25 V, TA= 150°C 

VR = 50 V 

VR = 50 V, TA= 150°C 

VR = 30 V 

VR = 30 V, TA= 150°C 

IR= 5.0 µA 

IR= 5.0 µA 

IR= 5.0 µA 

If= 10 mA, 

Ir= 10 mA (Note 3) 

lf = 10 mA 

Vr = -6.0 V, RL = 100!1 

VR = 0, f = 1.0 MHz 

•Planar is a patented Fairchild process. 

2. These are steady state limits. The factory should be consulted in applications involving pulsed or low duty cycle operation. 
3. Recovery to 1.0 mA. 
4. For product family characteristic curves, refer to Section 5-06. 
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• C ... 0.8 pF @ VR = 0 V 
• trr ... 0.75 ns@ It= Ir= 10 mA, 

ABSOLUTE MAXIMUM RATINGS (Note 11 
Maximum Temperatures 

Storage Temperature 
Operating Temperature 

Maximum Power Dissipation 
Total Dissipation 
Linear Derating Factor 

Maximum Voltages and Currents 
WIV Working Inverse Voltage 

lo 
if 

if(surgel 

Average Rectified Current 
Recurrent Peak Forward Current 
Peak Forward Surge Current 

Pulse Width = 1.0 s 

1N4244 
PICOSECOND COMPUTER 

DIFFUSED SILICON PLANAR* DIODE 

-65°C to +150°C 
150°C 

250mW 

2.0mW/°C 

lOV 
50mA 

150mA 

150mA 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. UNITS 

BV Breakdown Voltage 20 v 
VF Forward Voltage 1.0 v 
IR1 Reverse Current 100 nA 

IR2 Reverse Current 250 nA 

IR3 Reverse Current 100 µA 

c Capacitance (Note 31 0.8 pF 

trr Reverse Recovery Time (Note 21 0.75 ns 

NOTES: 

1. The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
2. Recovery to 0. 1 IR· 

See 007·2 Package Outline 

TEST CONDITIONS 

IR= 5.0µA 

IF= 20mA 

VR = lOV 

VR = 15 V 

VR = lOV, TA= 150°C 

VR = 0 V, f = 1.0 MHz 

If= Ir= lOmA, 

RL = 100.!1 

•Planar is a patented Fairchild process. 

3. Capacitance as measured on Boonton Electronic Corporation Model No. 75- ASS capacitance bridge or equivalent. 
4. Leads are tinned. Gold plate with nickel strike may be obtained when specified. 
5. For product family characteristic curves, refer to Section 5 - 07. 
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1 N4306 • 1 N4307 
HIGH CONDUCTANCE ULTRA FAST 

DIFFUSED SILICON PLANAR* EPITAXIAL DIODES 

• AVf ... 10-20 mV (MAXI 
• C ... 2.0 pf@ VR = 0, f = 1.0 MHz 
• trr ... 4.0 ns (MAX)@ It= Ir= 10 mA 
• MATCHED PAIR (1N4306) 
• MATCHED QUAD (1N4307) 
ABSOLUTE MAXIMUM RATINGS 

Maximum Temperatures 
Storage Temperature 
Operating Temperature 

Maximum Power Dissipation 
Total Dissipation at 25°C Ambient Temperature 

at 125°C Ambient Temperature 

Maximum Voltage and Currents 
WIV Working Inverse Voltage 
lo Average Rectified Current 
it Recurrent Peak Forward Current 
if(surge) Peak Forward Surge Current 

Pulse Width = 1.0 s 
Pulse Width= 1 µs 

1N4306 
1N4307 

-65°C to +150°C 
150°C 

500mW 
100 mW 
170mW 

50 v 
200mA 
600mA 

1.0 A 
4.0A 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. UNITS 

VFl Forward Voltage 0.440 0.550 v 
VF2 Forward Voltage 0.560 0.670 v 
VF3 Forward Voltage 0.670 0.810 v 
VF4 Forward Voltage 0.750 1.0 v 
IR1 Reverse Current 50 nA 

IR2 Reverse Current 5.0 µA 

IR3 Reverse Current 50 µA 

c Capacitance 2.0 pF 

trr Reverse Recovery Time (Note 21 4.0 ns 

AVFl Forward Voltage Match 10 mV 

AVF2 Forward Voltage Match 20 mV 

NOTES: 

See Package Outlines 

T0308-1 T0310-1 

1N4306 1N4307 

TEST CONDITIONS 

IF= 100 µA 

IF= 1.0 mA 

IF= 10 mA 

IF= 50 mA 

VR = 50 V 

VR = 75 V 

V R = 50 V, TA = 150° C 

V R = 0, f = 1.0 MHz 

If= Ir= 10 mA, RL = 100 n 
IF= 0.1 to 10 mA, 

TA= -55°C to +125°C 

IF= 10 to 50 mA, 

TA= -55°C to +125°C 

"Planar is a patented Fairchild process 

1. The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
2. Recovery to 1 0% of IF. 
3. For product family characteristic curves, refer to Section 5 - 06. 
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• BV ... 20V (MIN)@5.0µA 

• trr ... = 750 ps@ It= Ir= 10 mA, 
• C ... 1.0 pF (MAX)@ VR = 0 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Temperature 

Maximum Power Dissipation 

Total Dissipation 

Linear Derating Factor 

Maximum Voltage and Currents 

WIV Working Inverse Voltage 

lo Average Rectified Current 

it Recurrent Peak Forward Current 

it (surge) Peak Forward Surge Current 

Pulse Width = 1 .0 s 

1 N4376 
PICOSECOND COMPUTER 

DIFFUSED SILICON PLANAR* DIODE 

-65°C to +175°C 

150°C 

250mW 
2.0 mW/°C 

10 v 
50 mA 

150 mA 

150 mA 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. MAX. UNITS 

Bv Breakdown Voltage 20 v 

IR Reverse Current 100 nA 

100 µA 

VF1 Forward Voltage 0.89 1.10 v 

VF2 Forward Voltage 0.81 0.95 v 
VF3 Forward Voltage 0.76 0.88 v 
VF4 Forward Voltage 0.64 0.74 v 
VF5 Forward Voltage 0.52 0.61 v 

VF6 Forward Voltage 0.42 0.50 v 

trr Reverse Recovery Time (Note 21 750 ps 

c Capacitance (Note 3) 1.0 pF 

See 007-2 Package Outline 

TEST CONDITIONS 

IR=5.0µA 

VR = 10 V 

V R = 1 0 V, TA = 150° C 

IF= 50 mA 

IF=20mA 

IF=10mA 

IF=1.0mA 

IF= 0.1 mA 

IF=0.01 mA 

lt=l,=10mA, 

RL=100.11 

VR =OV,f= 1.0MHz 

*Planar is a patented Fairchild process. 

NOTES: 
1. The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 

2. Recovery to 0. 1 IR. 

3. Capacitance as measured on Boonton Electronic Corporation Model No. 75-ASS capacitance bridge or equivalent. 

4. Leads are tinned. Gold plate with nickel strike may be obtained when specified. 

5. For product family characteristic curves, refer to Section 5-07. 
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1 N4531 • 1 N4532 
ULTRA COMPACT HIGH CONDUCTANCE ULTRA FAST 

DIFFUSED SILICON PLANAR* EPITAXIAL DIODES 

• Vf .•• 1.0V (MAXI@ 10mA 
• C ••• 2.0 pf (MAXI (1 N4532), 4.0 pf (MAX) 1 N4531 

See 0034-1 Package Outline 

ABSOLUTE MAXIMUM RATINGS (Note 1 l 
Maximum Temperatures 

Storage Temperatures 
Operating Temperature 

Maximum Power Dissipation (Package) 
Total Dissipation 
Linear Derating Factor 

Maximum Voltage 
WIV Working Inverse Voltage 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. 

VF Forward Voltage 

IR Reverse Current 1N4531 

1N4532 

1N4531 

1N4532 

BV Breakdown Voltage 1N4531 100 

1N4532 75 

trr Reverse Recovery Time 1N4531 
(Note 2) 1N4532 

1N4532 

Vfr Forward Recovery Peak Voltage 1N4532 
(Note 3) 

c Capacitance (Note 4) 1N4531 

1N4532 

-65° C to +200° C 
150°C 

MAX. 

1.0 

25 

0.1 

50 

100 

4.0 

2.0 

4.0 

3.0 

4.0 

2.0 

350mW 
2.8mW/°C 

75V 

UNITS 

v 
nA 

µA 

µA 

µA 

v 
v 
ns 

ns 

ns 

v 

pF 

pF 

TEST CONDITIONS 

IF= 10mA 

VR = 20V 

VR = 50 V 

VR = 20V, TA= 150°C 

VR=50V,TA=150°C 

IR= 100µA 

IR= 5.0µA 

It= 10 mA, Vr = 6.0 V 

It= 10 mA, Vr = 6.0 V 

lt=lr=10mA 

It = 100 mA (pulsed) 

VR = 0, t = 1.0 MHz 

VR = 0, t = 1.0 MHz 

•Planar is a patented Fairchild process. 

NOTES: 

1. The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
2. Recovery to 1.0 mA. R L = 100 .11. 
3. IF = 100 mA peak square wave; 0.1 µs pulse width; AL= 50 .11; TR.;; 30 ns; Rep. Rate= 5-100 kHz. 
4. Capacitance as measured on Boonton Electronic Corporation Model No. 75 -ASB capacitance bridge or equivalent. 
5. Leads are tinned. Gold plate with nickel strike may be obtained when specified. 
6. For product family characteristic curves, refer to Section 5 - 06. 
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• C ... 2.0pF@VR=0,f=1.0MHz 

• trr ... 4.0ns@lf =Ir= 10mA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Storage Temperature 
Lead Temperature (10 seconds) 

Maximum Power Dissipation 
Total Dissipation 

Linear Derating Factor 

Maximum Voltage 
WIV Working Inverse Voltage 

1 N4533 • 1 N4534 
ULTRA HIGH SPEED 

DIFFUSED SILICON PLANAR* DIODES 

-65°C to +200°C 
300°C 

500mW 

2.85 mW/°C 
1 N4533 1 N4534 

40V 50V 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. UNITS 

VF Forward Voltage 0.490 0.550 v 
0.530 0.590 v 
0.590 0.670 v 
0.620 0.700 v 
0.700 0.810 v 
0.740 0.880 v 

IR Reverse Current 1N4533 0.05 µA 

1 N4534 0.05 µA 

1N4533 50 µA 

1 N4534 50 µA 

BV Breakdown Voltage 1 N4533 40 v 
1 N4534 75 v 

trr Reverse Recovery Time (Note 2) 4.0 ns 

2.0 ns 

c Capacitance (Note 3) 2.0 pF 

See 0034-1 Package Outline 

TEST CONDITIONS 

IF=0.1mA 

IF= 0.25 mA 

IF= 1.0 mA 

IF= 2.0mA 

IF= 10 mA 

IF= 20mA 

VR = 30 V 

VR = 50 V 

VR=30V,TA=150°C 

VR = 50 V, TA = 150° C 

IR= 5.0µA 

IR= 5.0µA 

lt=lr=10mA 

It= 10 mA, Vr = -6.0 V, 

RL = 100 l1 

VR = 0 V, f = 1.0 MHz 

*Planar is a patented Fairchild process. 

NOTES: 
1. The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
2. Recovery to 1.0 mA. 
3. Capacitance as measured on Boonton Electronic Corporation Model No. 75 - ASS capacitance bridge or equivalent. 
4. For product family characteristic curves, refer to Section 5 - 06. 
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1N4607 
MINIATURE SIZE HIGH CONDUCTANCE ULTRA FAST 

DIFFUSED SILICON PLANAR* EPITAXIAL DIODE 

• trr •.. 4 ns IMAX) @ If= Ir= 500 mA 

• BV ... 85 V (MIN) @ 100 µA 

• C ••. 4.0 pf (MAX) @VR = 0 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Temperature 

Maximum Power Dissipation 
Total Dissipation 

Maximum Voltage and Currents 
WIV Working Inverse Voltage 
Io Average Rectified Current 
If DC Forward Current 
it Recurrent Peak Forward Current 
lt(surge) Peak Forward Surge Current 

Pulse Width = 1 .0 s 
Pulse Width = 1 .0 µs 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. 

BV Breakdown Vpltage 85 

IR Reverse Current 100 

25 

250 

VF Forward Voltage Drop 0.39 0.50 

0.50 0.61 

0.61 0.72 

(Note 4) 0.74 0.87 

(Note 4) 0.81 0.95 

(Note 4) 1.0 

(Note 4) 1.1 

c Capacitance (Note 2) 4.0 

trr Reverse Recovery Time (Note 3) 10 

15 

NOTES: 

See 0035-1 Package Outline 

-65°C to +200°C 
175°C II 

UNITS 

v 
nA 

µA 

nA 

v 
v 
v 
v 
v 
v 
v 

pF 

ns 

ns 

500mW 

70 v 
200 mA 
400 mA 
600 mA 

1.0 A 
4.0 A 

TEST CONDITIONS 

IR= 100 µA 

VR = 50 V 

VR = 50 V, TA= 100°C 

VR = 70 V 

IF=0.1mA 

IF= 1.0 mA 

"IF= 10 mA 

IF= 100 mA 

IF= 250 mA 

If= 350 mA 

lf=400mA 

VR =O 

If= Ir= 10 mA, RL = 100 .!1 

It= Ir= 500 mA, RL = 100 .!1 

*Planar is a patented Fairchild process. 

1. Maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
2. Capacitance as measured on Boonton Model 75-ASB capacitance bridge or equivalent. 
3. Recovery to 0.1 IR· 
4. Pulse conditions: length .;; 300 µs; duty cycle .;; 2%. 
5. For family characteristic curves, refer to Section 5 - 06. 
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1N4727 
MINIATURE SIZE HIGH CONDUCTANCE 

ULTRA FAST SILICON PLANAR* EPITAXIAL DIODE 

• BV ... 30V (MIN) @5.0µA 

• C ... 4.0 pF (MAX) VR = 0 V 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Storage Temperature 
Operating Temperature 

Maximum Power Dissipation 
Total Dissipation at 25°C Ambient Temperature 

Total Dissipation at 125° C Ambient Temperature 

Maximum Voltage and Currents 
WIV Working Inverse Voltage 

lo Average Rectified Current 
IF DC Forward Current 
it Recurrent Peak Forward Current 
it (surge) Peak Forward Surge Current 

Pulse Width = 1.0 s 

Pulse Width = 1.0 µs 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. 

VF Forward Voltage 0.85 

IR1 Reverse Current 100 

IR2 Reverse Current 10 

BV Breakdown Voltage 30 

Os Stored Charge (Note 2) 40 

c Capacitance (Note 3) 4.0 

NOTES: 

-65°C to +175°C 
150°C 

500mW 
100mW 

20V 
200mA 
400mA 
600mA 

1.0 A 
4.0A 

UNITS 

v 
nA 

µA 

v 
pC 

pf 

1. The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
2. Stored charge as measured on 8-Line Corporation Model No. OS-3 stored charge meter or equivalent. 

See 0035-1 Package Outline 

II 

TEST CONDITIONS 

IF= 10 mA 

VR = 20 V 

VR = 20 V, TA= 100° C 

IR=5.0µA 

It= 10 mA 

VR = 0 V 

*Planar is a patented Fairchild process. 

3. Capacitance as measured on Boonton Electronic Corporation Model No. 75 - ASS capacitance bridge or equivalent. 
4. Leads are tinned, gold plate with nickel strike may be obtained when specified. 
5. For product family characteristic curves, refer to Section 5 - 06. 
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1N4950 
HIGH CONDUCTANCE ULTRA FAST 

DIFFUSED SILICON PLANAR* EPITAXIAL DIODE 

• BV ..• 30V IMIN) @5.0 µA 
• trr .•. 4.0 ns IMAX) @It= Ir= 10 mA to 200 mA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Storage Temperature 
Operating Temperature 

Maximum Power Dissipation 
Total Dissipation at 25°C Ambient Temperature 

at 125°C Ambient Temperature 
Maximum Voltage and Currents 

WIV Working Inverse Voltage 

lo 
if 
if(surge) 

Average Rectified Current 
Recurrent Peak Forward Current 
Peak Forward Surge Current 

Pulse Width = 1.0 s 
Pulse Width = 1.0 µs 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. 

VF Forward Voltage 0.87 1.0 

0.53 0.61 

0.64 0.72 

0.72 0.82 

0.77 0.87 

0.83 0.93 

IR Reverse Current 100 

100 

BV Breakdown Voltage 30 

c Capacitance (Note 3) 3.3 

trr Reverse Recovery Time (Note 2) 4.0 

NOTES: 

-65°C to +200°C 
175°C 

500mW 
170mW 

25V 
200mA 
900mA 

1.0A 
4.0A 

UNITS 

v 
v 
v 
v 
v 
v 
nA 

µA 

v 
pF 

ns 

1. The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
2. Recovery to 0.1 IR· 

See 007-2 Package Outline 

TEST CONDITIONS 

IF= 300mA 

IF= 1.0mA 

IF= 10mA 

IF=50mA 

IF= 100mA 

IF =200mA 

VR = 25V 

VR=25V,TA=150°C 

IR= 5.0µ.A 

VR =O 

It= Ir= 10mA to 200mA, 

RL = 10on 

•Planar is a patented Fairchild process. 

3. Capacitance as measured on Boonton Electronic Corporation Model No. 75 - ASB capacitance bridge or equivalent. 
4. Leads are tinned. Gold plate with nickel strike may be obtained when specified. 
5. For product family characteristic curves, refer to Section - 506. 
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1N5282 
HIGH CONDUCTANCE ULTRA FAST 

DIFFUSED SILICON PLANAR* EPITAXIAL DIODE 

• BV •.. BOV {MINI @5.0µA 
• C ... 2.5pf@VR=OV,f=1.0MHz 
• trr ... 4.0 ns@ If= Ir= 10 mA to 200 mA 

ABSOLUTE MAXIMUM RATINGS (Note 11 
Maximum Temperatures 

Storage Temperatures 
Operating Temperature 

Maximum Power Dissipation 
Total Dissipation 
Linear Derating Factor 

Maximum Voltages and Currents 
WIV Working Inverse Voltage 
lo Average Rectified Current 

if(surge) Peak Forward Surge Current 
Pulse Width = 1.0 s 
Pulse Width= 1.0µs 

ELECTRICAL CHARACTERISTICS (25"C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. 

VF Forward Voltage 1.05 1.30 

0.92 1.10 

0.80 0.90 

0.67 0.725 

0.55 0.60 

0.45 0.49 

IR Reverse Current 100 

100 

BV Breakdown Voltage 80 

trr Reverse Recovery Time (Note 2) 4.0 

trr Reverse Recovery Time 2.0 

ttr Forward Recovery Time 10 

Vpk Peak Forward Voltage 2.0 

c Capacitance (Note 3) 2.5 

NOTES: 

-65°C to +175°C 
150°C 

500mW 
4.0 mW/°C 

55 v 
200mA 

1.0A 
4.0A 

UNITS 

v 
v 
v 
v 
v 
v 
nA 

µA 

v 
ns 

ns 

ns 

v 
pF 

1. The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
2. Recovery to 0.1 IF· 

See 0035-1 Package Outline 

II 

TEST CONDITIONS 

IF= 500 mA (Note 5) 

IF= 300mA 

IF= 100 mA 

IF= lOmA 

IF= 1.0 mA 

IF=O.lmA 

VR = 55 V 

VR = 55V, TA= 150°C 

IR= 5.0µA 

If = Ir = 10 mA to 200 mA 

RL = 100!1 

If= 10 mA, V r = 6.0V 

RL = 100!1 

It = 200 mA (Note 7) 

If = 500 mA (Note 8) 

VR = 0, f = 1 .0 MHz 

*Planar is a patented Fairchild process. 

3. Capacitance as measured on Boonton Electronic Corporation Model No. 75 - ASS capacitance bridge or equivalent. 
4. Leads are tinned. Gold plate with nickel strike may be obtained when specified. 
5. Pulse conditions: length= 300 µs; duty cycle<;; 1 %. 
6. For product family characteristic curves, refer to Section 5 - 06. 
7. tr= 0.4 ns. Vtr = 1.0 V, pulse width= 100 ns; duty cycle<;; 1%. 
8. tr= 8.0 ns, pulse width= 1.0 µs; duty cycle<;; 1%. 
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1N5317 • 1N5318 • 1N5319 
ULTRA COMPACT HIGH CONDUCTANCE ULTRA FAST 

DIFFUSED SILICON PLANAR* EPITAXIAL DIODES 

• C ... 2.5 pF @ VR = 0, f = 1.0 MHz 
• IR ... 100 µA (MAX) 
• trr ... 2.0 ns@ IF= 10 mA, VR = 6.0 V, RL = 100 n 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation (Package) (Note 2) 
Total Dissipation 
Linear Derating Factor 

Maximum Voltages and Currents 
WIV Working Inverse Voltage 
lo Average Rectified Current 
it Recurrent Peak Forward Current 
it(surge) Peak Forward Surge Current 

Pulse Width= 1.0 s 
Pulse Width= 1.0 µs 

1N5317 
55 v 

125mA 
400mA 

500 mA 
2.0 A 

1N5318 
50 v 

125 mA 
400 mA 

500mA 
2.0A 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 
1N5317 1N5318 1N5319 

MIN. MAX. MIN. MAX. MIN. MAX. 

VF Forward Voltage (Note 3) 1.05 1.30 

0.92 1.10 

0.87 1.0 

0.80 0.90 0.82 0.92 1.0 

0.76 0.86 

0.67 0.725 0.66 0.74 

0.55 0.60 0.54 0.62 

0.45 0.49 

IR Reverse Current 0.1 

0.1 

0.1 

100 

100 

100 

BV Breakdown Voltage 80 75 40 

trr1 Reverse Recovery Time (Note 4) 4.0 4.0 4.0 

trr2 Reverse Recovery Time (Note 4) 2.0 

6.0 6.0 

c Capacitance (Note 5) 2.5 2.5 3.5 

ttr Forward Recovery Time (Note 6) 10 

Vpk Peak Forward Voltage (Note 7) 2.0 

NOTES: 

-65°C to +175°C 
150°C 

See 0034-1 Package Outline 

II 
350mW 

2.8 mW/°C 

UNITS 

v 
v 
v 
v 

µA 

µA 

µA 

µA 

µA 

µA 

v 
ns 

ns 

ns 

pF 

ns 

v 

1N5319 
25 v 

100mA 
400mA 

500mA 
2.0A 

TEST CONDITIONS 

IF= 500 mA 

IF= 300 mA 

IF= 200 mA 

IF= 100 mA 

IF= 50 mA 

IF= 10 mA 

IF= 1.0 mA 

IF= 0.1 mA 

VR = 55 V 

VR = 50 V 

VR = 25 V 

V R = 55 V, TA = 150° C 

V R = 50 V, TA = 150° C 

VR = 25 V, TA= 150°C 

IR= 5.0µA 

It= Ir= 10 mA to 200 mA, 

RL = 100 n 
It= 10 mA, Vr = 6.0 V, 

RL = 100 n 
It= Ir= 200 mA to 400 mA, 

RL = 100 n 
VR = 0, f = 1.0 MHz 

It= 200 mA 

It= 500 mA 

*Planar is a patented Fairchild process. 

1. The maximum ratings are I imiting values above which I ife or satisfactory performance may be impaired. 
2. Heat sink in copper block 1 /4" from diode body. 
3. Pulse conditions: length = 300 µs; duty cycle .;;; 1 %. 
4. Recovery to 0.1 Ir. 
5. Capacitance as measured on Boonton Electronic Corporation Model No. 75-AS8 capacitance bridge or equivalent. 
6. tr= 0.4 ns, V fr = 1.0 V; Pulse width = 100 ns, duty cycle <;;; 1 %. 
7. tr= 8.0 ns; Pulse width = 1.0 µs; duty cycle <;;;1 %. 
8. For product family characteristic curves, refer to Section 5 · 06. 
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1 N5794 • 1 N5795 • 1 N5796 • 1 N5797 • 1 N5798 
1 AMP GLASS ENCAPSULATED RECTIFIER 

DIFFUSED SILICON PLANAR* DIODES 

• HERMETIC (Glass) PACKAGE 
• NITRIDE PASSIVATION FOR JUNCTION STABILITY 
• DOUBLE STUD CONSTRUCTION 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 
Operating Temperature 
Lead Temperature 

Maximum Voltages and Currents 

VRM (wkg) Working Peak Reverse Voltage 
VRM(rep) Repetitive Peak Reverse Voltage 
VRM(non-rep) Non-Repetitive Peak Reverse 

Voltage 
VR DC Blocking Voltage 

lo 
if(surge) 

Average de Forward Current (Note 2) 
Surge Current @ TA = 100° C 

@TA= 75°C 

1N5794 

50 v 
50 v 
60 v 

50 v 

-65°C to +200°C 
175°C 
300°C 

1N5795 1N5796 1N5797 1N5798 

100 v 200 v 400 v 600 v 
100 v 200 v 400 v 600 v 
120 v 240 v 480 v 720 v 

100 v 200 v 400 v 600 v 
ALL DEVICES 

1.0 A 
0.75A 

30A 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. UNITS 

See D041-1 Package Outline 

i 
TEST CON DI TIONS 

IRO Reverse Current 30 µA TA= 75°C, VR =Rated VRM(wkg) 

IR DC Reverse Current 200 µA TA= 175°C, Rated VR 

VF Forward Voltage 0.98 v TA= 75°C, IF= 1.0A 

*Planar is a patented Fairchild process. 

NOTES: 
1. The maximum ratings are limiting values above which life or satisfactory performance may be impaired. 
2. TA= -20°C to +75°C. 
3. For product family characteristics, refer to Section 5 - 010. 
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1844 
GENERAL PURPOSE SWITCHING 

DIFFUSED SILICON PLANAR* DIODES 

• BV ... 50 V (MINI @ 100 µ.A 
• Vf .•• 1.15 V (MAXI@ 10 mA 

ABSOLUTE MAXIMUM RATINGS (Note 11 

Maximum Temperatures 

Storage Temperature 
Operating Temperature 

Maximum Power Dissipation 

Total Dissipation at 25°C Ambient Temperature 
Linear Derating Factor 

Maximum Currents and Voltage 

if Recurrent Peak Forward Current 
if(surge) Surge Current ( 1.0 s pulse) 
lo Average Forward Current (-65°C to +25°C) 

(derates at 1.0 mA/ °C above 25°C) 
PIV Peak Inverse Voltage 

ELECTRICAL CHARACTERISTICS: (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. 

IA Inverse Current 50 

VF Forward Voltage 1.15 

Bv Reverse Voltage 50 

c Capacitance 6.0 

Os Stored Charge 120 

NOTES: 

See D035-1 Package Outline 

-65°C to +200°C 
175°C 

500mW 
3.33 mW/°C 

225mA 
500mA 
75mA 

40V 

II 

UNITS TEST CONDITIONS 

nA VA= 10 V 

v IF= 10 mA 

v IA= 100µ.A 

pF VA= 0 

pC IF= 10 mA, VA= 10 V 

*Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. For product family characteristic curves, refer to Section 5 - 06. 
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18920 • 18921 • 18922 • 18923 

• Vf ... 1.2 (MAXI@ 200 mA 
• IR ... 100 nA (MAXI@ RATED WIV 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Storage Temperature 
Operating Temperature 
Lead Temperature (2 seconds) 

Maximum Power Dissipation 
Total Dissipation at 25°C Ambient Temperature 
Linear Derating Factor 

Maximum Voltage and Currents 

WIV Working Inverse Voltage 
(-65°C to +100°C) 

lo Average Forward Current 
if Recurrent Peak Forward Current 

GENERAL PURPOSE 
DIFFUSED SILICON PLANAR* DIODES 

1S920 1S921 

50V 100V 

200 mA 200 mA 
2.0 A 2.0 A 

-65°C to +200°C 
200°C 
300°C 

250mW 
2.0 mW/° C 

18922 18923 

150 v 200V 

200mA 200mA 
2.0 A 2.0 A 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTICS MIN. MAX. UNITS 

IR Inverse Current 100 nA 

10 µA 

VF Forward Voltage (Note 2) 1.2 v 

See D035-1 Package Outline 

TEST CONDITIONS 

VR =rated WIV 

VR =rated WIV. TA= 100°C 

IF= 200 mA 

'Planar is a patented Fairchild process. 

NOTES: 
1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

2. Pulse conditions: length = 300 µs; duty cycle .;; 2%. 
3. For product family characteristic curves, refer to Section 5-04. 
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2N706 • 2N706A • MPS706 • MPS706A 
NPN HIGH SPEED LOGIC SWITCHES 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Po ... 625 mW@ TA= 25°C (MPS706, MPS706AI 
• VcER .•. 20 v (MINI@ 10 mA 
• hFE ... 20 (MINI@ 10 mA 
• Ts ... 60 ns (MAXI (2N/MPS706l, 25 ns (MAXI (2N/MPS706AI 
• COMPLEMENTS ... 2N3012 (T018l, MPS3640 (T092) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (10 seconds) 

Maximum Power Dissipation 
Total Dissipation at 25°C Ambient Temperature 

at 25°C Case Temperature 

Maximum Voltages 
Vcso Collector to Base Voltage 
VcER Collector to Emitter Voltage 

(RsE.;;; 10.11) (Note4) 

Emitter to Base Voltage 

2N706/706A 
-65°C to +175°C 

175°C 
300°C 

2N706/706A 
0.3W 
1.0W 

2N/MPS706 
25 v 
20 v 

3.0V 

MPS706/706A 
-55°C to +150°C 

150°C 
300°C 

MPS706/706A 
0.625 w 

1.0W 

2N/MPS706A 
25 v 
20 v 

5.0 v 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOLS CHARACTERISTIC 
MPS706 MPS706A 

MIN. MAX. MIN. MAX. 

hFE DC Current Gain (Note 51 20 20 60 

VsE (sat) Base to Emitter Saturation Voltage 0.9 0.7 0.9 
(Note 5) 

VcE (sat) Collector to Emitter Saturation 0.6 0.6 

Voltage (Note 5) 

hfe High Frequency Current Gain 2.0 2.0 

Cob Output Capacitance 6.0 6.0 

lcso Collector Cutoff Current 500 500 

Ts Charge Storage Time Constant 60 25 

(see test circuit no. 588) 

IEBO Emitter Cutoff Current 10 10 

BVcEO Collector to Emitter Breakdown 15 15 

Voltage (Note 5) 

BVcER Collector to Emitter Breakdown 20 20 

Voltage 

BVcso Collector to Base Breakdown Voltage 25 25 

rb' Base Resistance 50 50 

ton Turn On Time 40 40 

(see test circuit no. 589) 

to ff Turn Off Time 75 75 

(see test circuit no. 589) 

UNITS 

v 

v 

pF 

nA 

ns 

µA 

v 

v 

n 

ns 

ns 

See Package Outlines 

T018·1 

EBC 
123 

2N706 
2N706A 

T092·1 

EBC 
123 

MPS706 
MPS706A 

TEST CONDITIONS 

VcE= 1.0V, lc= 10mA 

le= 10 mA, 18 = 1.0 mA 

le= 10 mA, 18 = 1.0 mA 

le= 10 mA, VcE = 15 V, 

f = 100 MHz 

Vcs = 10 v. IE= 0. 

f = 100 kHz 

Vcs=15V,IE=0 

le= 10 mA. Vee= 10 V, 

ls1 = ls2 = 10 mA 

VEs=3.0V,lc=O 

le= 10 mA, Is= 0 

le= 10 mA, RsE = 10 n 

le = 10 µA, IE = 0 

IE= 10 mA, VcE = 15 v. 
f = 300 MHz 

le= 10 mA, 181 =3.0 mA, 

Vee= 3.o v 
le= 10 mA, 18 1 = 3.0 mA, 

ls2 = 1.5 mA, Vee= 3.0 V 

Additional Electrical Characteristics on following page. 

'Planar is a patented Fairchild process. 
NOTES: 
1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 175°C and junction to case thermal resistance of 150°C/W (derating factor of 6.7 mW/ °C); 

for 2N706 and 2N706A. These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 125°C/W (derating 
factor of 8.0 mW/ ° C); junction to ambient thermal resistance of 200° C/W (derating factor of 5.0 mW/ ° C) for MPS706, MPS706A. 

4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length <;;; 12 µs; duty cycle = 1 % for MPS706/ A; length = 300 µs; duty cycle= 1 % for 2N706/ A. 
6. For product family characteristic curves, refer to Section 5 - SS5 for 2N706, MPS706 and MPS706A; Section 5 - SS28 for 2N706A. 
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2N706 • 2N706A • MPS706 • MPS706A 
ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) (Cont'd) 

SYMBOL 
2N706 2N706A 

CHARACTERISTIC UNITS TEST CONDITIONS 
MIN. MAX. MIN. MAX. 

hFE DC Current Gain (Note 5) 20 20 60 VcE = 1.0 V, le= 10 mA 

VsE (sat) Base to Emitter Saturation Voltage 0.9 0.7 0.9 v le= 10 mA, 18 = 1.0 mA 
(Note 5) 

VcE(sat) Collector to Emitter Saturation 0.6 0.6 v le= 10 mA, 18 = 1.0 mA 
Voltage (Note 5) 

hfe High Frequency Current Gain 2.0 lc=10mA,VcE=15V, 

f = 100 MHz 

2.0 le= 10 mA, VcE = 10 V, 

f=100MHz 

Cob Output Capacitance 6.0 pF Vcs = 10 V, IE= o. f = 100 kHz 

5.0 pF Vcs = 5.0 v. IE= 0, f = 1.0 MHz 

lcso Collector Cutoff Current 300 500 nA Vcs=15V,IE=0 

30 30 µA Vcs = 15 V, IE= o. TA= 150°C 

Ts Charge Storage Time Constant 60 25 ns le= 10 mA, Vee= 10 V, 

(see test circuit no. 3111) ls1=ls2=10mA 

IEBO Emitter Cutoff Current 10 µA VEB = 5.0 V, le= 0 

BVcEO Collector to Emitter Breakdown 15 v le= 10 mA, 19 = 0 

Voltage (Note 5) 15 

BVcER Collector to Emitter Breakdown 20 v le= 10 mA, RsE = 10 n 
Voltage 20 

BVcso Collector to Base Breakdown 25 le = 10 µA, IE = 0 

Voltage 25 

ton Turn On Time 40 ns le= 10 mA, 191 = 3.0 mA, 

(see test circuit no. 215) Vee= 3.o v 
to ff Turn Off Time 75 ns le= 10 mA, 191 = 3.0 mA, 

(see test circuit no. 215) 192 = 1.0 mA, Vee= 3.0V 

I 
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2N709 • FT709 • 2N3010 
NPN ULTRA HIGH SPEED SATURATED LOGIC SWITCHES 

DIFFUSED SILICON PLANAR* TRANSISTORS 

• VcEO ... 6.0 v (MINI 
• rs ... 6.0 ns (MAXI@ 5.0 mA 

• t 0 n & toff ... 12 ns (MAXI@ 10 mA (FT709, 2N30101 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (60 seconds) 

Maximum Power Dissipation (Notes 2 & 3) 

Total Dissipation at 100°C Case Temperature 
at 25°C Ambient Temperature 

Maximum Voltages 

Vcso Collector to Base Voltage 
VcEo Collector to Emitter Voltage (Note 4) 
VEBO Emitter to Base Voltage 
VcES Collector to Emitter Voltage 

-65°C to +200"C 
200°C 
300°C 

2N709, FT709 

15 v 
6.0V 
4.0 v 

0.5W 
0.3W 

2N3010 

15 v 
6.0 v 
4.0V 
11 v 

See T018-1 Package Outline 

E B C 
1 2 3 

FT709 is also available in 
TO 18-2 package 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 2N709 
MIN. 

hFE DC Current Gain (Note 5) 

20 

15 

10 

VsE(sat) Base Saturation Voltage 0.70 

(Note 5) 

VcE(satl Collector Saturation Voltage 

(Note 5) 

Cob Output Capacitance 

Cib Input Capacitance 

Additional Electrical Characteristics on following page. 

NOTES: 

MAX. 

120 

0.85 

0.30 

3.0 

2.0 

FT709 
MIN. MAX. 

30 125 

20 

20 

12 

0.68 0.85 

0.75 0.95 

1.3 

0.25 

0.25 

0.32 

0.38 

0.42 

0.45 

3.0 

2.0 

2N3010 
UNITS TEST CONDITIONS MIN. MAX. 

25 125 lc=10mA,VcE=0.4V 

le - 10 mA, VcE = 0.5 V 

15 le= 1.0 mA, VcE = 0.4 V 

15 lc=30mA,VcE=0.4V 

le= 30 mA, VcE = 1.0 V 

le= 10 mA, VcE = 0.4 V, 

TA=-55"C 

le= 10 mA, VcE = 0.5 V, 

TA=-55°C 

v le= 3.0 mA, Is= 0.15 mA 

0.68 0.85 v le= 1.0 mA, ls= 0.1 mA 

0.75 0.95 v le= 10mA, 18 = 1.0mA 

1.3 v le= 30 mA, Is= 3.0 mA 

0.25 v Jc= 1.0 mA.1 8 = 0.1 mA 

0.25 v le= 10 mA, 18 = 1.0 mA 

v le= 3.0 mA, Is= 0.15 mA 

v le= 1.0 mA, ls= 0.1 mA, 

TA=125°C 

0.38 v le= 30 mA, 18 = 3.0 mA 

v Jc= 10 mA, 18 = 1.0 mA, 

TA=125°C 

v le= 30 mA, Is= 3.0 mA, 

TA= 125°C 

0.4 v le= 10 mA, Is= 1.0 mA, TA= 85°C 

3.0 pF IE= 0, VcE = 5.0 V 

2.0 pF le= 0, VEB = 0.5 V 

*Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 200° C and junction to case thermal resistance of 200° C/W (derating factor of 

5.0 mW/ °C), at temperatures above 100°C. Power rating is constant at temperatures below 100°C; junction to ambient thermal resistance 
of 583°C/W (derating factor of 1. 71 mW/ °C). 

4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length = 300 µs; duty cycle = 1 %. 
6. For product family characteristic curves, refer to Section 5 - SS29. 
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2N709 • FT709 • 2N3010 
ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) (Cont'd) 

SYMBOL CHARACTERISTIC 2N709 FT709 2N3010 
UNITS TEST CONDITIONS MIN. MAX. MIN. MAX. MIN. MAX. 

icso Collector Cutoff Current 50 50 nA IE=O,Vcs=5.0V 

5.0 5.0 µA IE = 0, V CB = 5.0 V, TA = 1 25° C 

1CES Collector Reverse Current 100 nA VcE=5.0V,Vrn=O 

10 µA VcE=11V,VEs=O 

5.0 µA VcE = 5.0 V, Vrn = 0, TA= 85°C 

BVcso Collector to Base Breakdown 15 15 15 v lc=10µA,IE=O 
Voltage 

VcEO(sus) Collector to Emitter Sustaining 
Voltage (Notes 4 & 5) 

6.0 6.0 6.0 v le= 10 mA (pulsed) 18 = o 

BVEBO Emitter to Base Breakdown 4.0 4.0 4.0 v IE=10µA,lc=O 
Voltage 

Ts Charge Storage Time Constant 6.0 6.0 6.0 ns le= 5.0 mA, Isl= ls2 = 5.0 mA 
(see test circuit no. 3162) 

ton Turn On Time 15 12 12 ns le= 10 mA, ls1 = 2.0 mA 
(see test circuit no. 3161) 

to ff Turn Off Time 15 
(see test circuit no. 3161) 

12 12 ns le= 10 mA, ls1=-ls2=1.0 mA 

fT Current Gain Bandwidth 600 MHz le= 5.0 mA, VcE = 4.0 V, 

f = 100 MHz 

600 600 MHz le= 10 mA, VcE = 4.0 V, 

f = 100 MHz 

BVcES Collector to Emitter Breakdown 11 v lc=10µA,VEs=O 

I 
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2N718A • 2N/PN1613 • 2N956 • 2N/PN1711 
NPN SMALL SIGNAL GENERAL PURPOSE AMPLIFIERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Po ... 625 mW@TA = 25°C (PN1613, PN1711) 

• Vceo ... 32 v (MINI 
• hFE .•. 40·120@ 150 mA, 20 (MIN)@ 500 mA (2N718A, 2N/PN1613) 

... 100-300@ 150 mA, 40 (MIN) @500 mA (2N956, 2N/PN1711) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 2N718A/2N1613 

2N1711/2N956 PN1613/PN1711 

Storage Temperature -65°C to +200°C 
200°C Operating Junction Temperature 

Maximum Power Dissipation (Notes 2 & 3) 2N718A 
2N956 

Total Dissipation 
at 25°C Case Temperature 

at 100° C Case Temperature 
at 25°C Ambient Temperature 

Maximum Voltages 

VcBO Collector to Base Voltage 

1.8W 
1.0W 

0.5W 

-55°C to +150°C 

2N1711 
2N1613 

3.0W 

1.7W 

0.8W 

150°C 

PN1711 
PN1613 

1.0W 

0.625W 

75V 

VcER Collector to Emitter Voltage (RBE,,;;; 10n) (Note 4) 50V 

tVcEO Collector to Emitter Voltage 32V 

VEBO Emitter to Base Voltage 7.0V 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

See Package Outlines 

T05-1 T018-1 T092-1 

E B c E B c EBC 
1 2 3 1 2 3 123 

2N1613 2N718A PN1613 
2N1711 2N956 PN1711 

2N718A, 2N/PN1613 2N956, 2N/PN1711 
SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS 

hFE DC Pulse Current Gain 40 120 100 300 le= 150mA, VcE = 10 v 
(Note 5) 35 75 le= 10 mA, VcE = 10 V 

20 40 le= 500 mA, VcE = 10 V 

20 35 le= 10 mA, VcE = 10 V, 

TA= -55°C 

hFE DC Current Gain 20 35 1c=o.1mA,Vce=1ov 

20 lc=10µA,VcE=10V 

VBE(sat) Base Saturation Voltage 1.3 1.3 v le= 150 mA, IB = 15 mA 
(Note 5) 

VcE(sat) Collector Saturation Voltage 1.5 1.5 v le = 150 mA, IB = 15 mA 
(Note 5) 

hfe High Frequency Current Gain 3.0 3.5 le= 50 mA, VcE = 10 V, 

f = 20 MHz 

Cob Output Capacitance 25 25 pF IE=0,VcB=10V 

CTE Emitter Transition Capacitance 80 80 pF le= o, vrn = o.5 v 

NF Noise Figure 12 8.0 dB le= 0.3 mA, Vee= 10 V, 

f = 1.0 kHz, Rs= 510 n; 

BW = 1.0 Hz 

lcBo Collector Cutoff Current 10 10 nA IE = 0, V CB = 60 V 

10 10 µA IE =O, VcB =60 V, 

TA= 150°C 

BVcBo Collector to Base 75 75 v le= 0.1 mA, le =O 
Breakdown Voltage 

VcER(sus) Collector to Emitter 50 50 v le= 100 mA, (pulsed), 
Sustaining Voltage (Note 5) RBE,,;;1on 

BVEBO Emitter to Base 7.0 7.0 v le =0, IE =0.1 mA 
Breakdown Voltage 

IEBO Emitter Current 10 5.0 nA le= o. vrn = 5.o v 

Additional Electrical Characteristics on following page. 

NOTES: *Planar is a patented Fairchild process. 
1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 200°C; junction to case thermal resistance of 97.2°C/W (derating factor of 10.3 mW!°C), 

junction to ambient thermal resistance of 350°C/W (derating factor of 2.86 mW;°C) for 2N718A, 2N956; junction to case thermal resistance of 
58.3° C/W (derating factor of 1 7 .2 mW!° C) junction to ambient thermal resistance of 219° C (derating factor of 4.56 mW!° C) for 2N 1513, 2N 1 711 . 
A maximum junction temperature of 150°C for PN1613, PN1711 junction to case thermal resistance of 125°C/W (derating factor of 8.0 mW!°C); 
junction to ambient thermal resistance of 200°C/W (derating factor of 5.0 mW;°C). 

4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length= 300 µs; duty cycle,,;;; 2%. 
6. For product family characteristic curves, refer to Section 5 - SS1 5. 
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2N718A • 2N/PN 1613 • 2N956 • 2N/PN 1711 
ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) (Cont'd) 

2N718A, 2N/PN1613 
SYMBOL CHARACTERISTIC MIN. MAX. 

hib Input Resistance 24 34 

4.0 8.0 

hrb Voltage Feedback Ratio 3.0 

3.0 

hte Small Signal Current Gain 30 100 

35 150 

hob Output Conductance 0.05 0.5 

0.1 1.0 

td +tr+ tf (see test circuit no. 287) 30 

4-191 

2N956, 2N/PN1711 
MIN. 

24 

4.0 

50 

70 

0.05 

0.1 

MAX. UNITS TEST CONDITIONS 

34 n le= 1.0 mA, VcB = 5.0 V, 

f = 1.0 kHz 

8.0 n le= 5.0 mA, VeB = 10 V, 

f = 1.0 kHz 

5.0 x10-4 le= 1.0 mA, VeB = 5.0 V, 

f = 1.0 kHz 

5.0 x10-4 le= 5.0 mA, VcB = 10 V, 

f = 1.0 kHz 

200 le= 1.0 mA, VcE = 5.0 V, 

f=1.0kHz 

300 le= 5.0 mA, VcE = 10 V, 

f=1.0kHz 

0.5 µmho le= 1.0 mA, VcB = 5.0 V, 

f=1.0kHz 

1.0 µmho le= 5.0 mA, VcB = 10 V, 

f = 1.0 kHz 

ns le= 50 mA, Vee= +20 V 

*Planar is a patented Fairchild process. 
tFairchild exceeds JED EC registered value for this parameter. 
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2N834 • MPS834 
NPN HIGH SPEED SATURATED LOGIC SWITCHES 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Po ..• 625 mW @ TA = 25° c (MPS834) 
• ton ••• 16 ns (MAXI@ 10 mA (MPS834) 
• t 0 ff ... 30 ns (MAXI@ 10 mA (MPS834) 
• ts .•. 25 ns (MAXI @ 10 mA 
• COMPLEMENTS ... 2N408 (T0181, MPSL08 (T092) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (10 seconds) 

Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25°C Ambient Temperature 

at 25°C Case Temperature 
Maximum Voltages and Current 

Vcso Collector to Base Voltage 
VcES Collector to Emitter Voltage 
VEBO Emitter to Base Voltage 
I c Collector Current 

2N834 
-65° C to 1 75° C 

175°C 
240°C 
2N834 

0.300W 
1.0W 

MPS834 
-55°C to 150°C 

150°C 
260°C 

MPS834 
0.625W 

1.0W 

40V 
30V 

5.0V 
200mA 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

2N834 MPS834 
SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. UNITS 

BVcso Collector to Base 40 v 
Breakdown Voltage 40 v 

BVEBO Emitter to Base 5.0 v 
Breakdown Voltage 5.0 v 

ICES Collector Cutoff Current 10 10 µA 

lcso Collector Cutoff Current 500 500 nA 

30 µA 

hfE DC Current Gain (Note 4) 25 25 

VcE(sat) Collector to Emitter 0.25 0.25 v 
Saturation Voltage (Note 4) 0.4 0.4 v 

VaE(sat) Base to Emitter 0.9 0.9 v 
Saturation Voltage (Note 4) 

fr Current Gain Bandwidth Product 350 MHz 

350 MHz 

Cob Output Capacitance 4.0 4.0 pF 

ton Turn On Time 35 16 ns 
(see test circuit no. 566) 

to ff Turn Off Time 75 30 ns 
(see test circuit no. 566) 

Ts Storage Time 25 25 ns 

(see test circuit no. 567) 

NOTES: 

See Package Outlines 

T018-1 

E B C 
1 2 3 

2N834 

T092-1 

EBC 
123 

MPS834 

TEST CONDITIONS 

le= 100 µA, IE= 0 

lc=10µA,IE=O 

IE= 100µA, lc =O 

IE= 10 µA, le= 0 

VcE = 30 V, VsE = 0 

Vcs = 20 V, IE= 0 

Vca=20V,IE=O, 

TA= 150°C 

le= 10 mA, VcE = 1.0 V 

le= 10 mA, la = 1.0 mA 

le= 50 mA, Is= 5.0 mA 

le= 10 mA, la= 1.0 mA 

le= 10 mA, VcE = 15 V, 

f=100MHz 

le= 10 mA, VcE = 20 V, 

f = 100 MHz 

Vcs=10V,IE=0, 

f = 100 kHz 

le= 10 mA, la1 = 3.0 mA, 

Vee= 3.o v 
le= 10 mA, 191 = 3.0 mA, 

192 = 1.0 mA, Vee= 3.0 V 

le= 10 mA, la1=192 = 10 mA, 

Vee= 10 v 

•Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 175°C and junction to case thermal resistance of 150°C/W (derating factor of 

6.67 mW/°C); junction to ambient thermal resistance of 500°C/W (derating factor of 2.0 mW/°C) for 2N834. These ratings give a maximum 
junction temperature of 150° C and junction to case thermal resistance of 125° C/W (derating factor of 8.0 mW/° C); junction to ambient 
thermal resistance of 200°C/W (derating factor of 5.0 mW/°C) for MPS834. 

4. Pulse conditions: length = 300 µs; duty cycle= .;;; 2%. 
5. For product family characteristic curves, refer to Section 5 - SS28. 
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2N918 • MPS918 • 2N5770 • 2N3563 • MPS3563 
NPN SMALL SIGNAL HIGH FREQUENCY AMPLIFIERS AND OSCILLATORS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Gpe ... 15 dB (MIN)@ 200 MHz (2N918) 
• Po ... 30 mW (MIN)@ 500 MHz (2N918, 2N5770) 
• Cob ... 1.7 pF (MAX)@ 10 V 
• NF ... 6.0 dB (MAX)@ 60 MHz 
• fT ... 900 MHz (MIN) (2N5770) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 2N918 2N3563 

Storage Temperature -65"C to +300°C -55°C to +125"C 
Operating Junction 200° C 125° C 

Temperature 
Lead Temperature 260"C 260"C 

( 1 0 seconds) 

Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation 

atTA=25"C 0.2W 0.2 w 
at or below TA= 65°C 
at Tc= 25"c 0.3 w 0.5W 

Maximum Voltages and Current 

MPS918/2N5770 
MPS3563 

-55°C to +150"C 
150°C 

260°C 

0.625 w 
0.300 w 

1.0W 

2N/MPS918 

Vcso 
VcEo 
VEBO 
le 

Collector to Base Voltage 
2N/MPS3563 

30 v 
2N5770 

30V 
15V 
3.0 v 
50mA 

Collector to Emitter Voltage (Note 4) 
Emitter to Base Voltage 
Collector Current 

12 v 
2.0 v 

50 mA 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

2N3563 MPS918 2N5770 

SYMBOL CHARACTERISTIC MPS3563 2N918 

MIN. MAX. MIN. MAX. MIN. MAX. 

hFE DC Current Gain (Note 5) 20 20 

20 200 

VcE (sat) Collector to Emitter 0.4 0.4 
Saturation Voltage (Note 5) 

VsE (sat) Base to Emitter Saturation 1.0 1.0 
Voltage 

Cob Output Capacitance 1.7 1.7 1.7 

3.0 (2N918) 3.0 

Cib Input Capacitance 2.0 (2N5770)2.0 

(2N918) 1.6 

lcso Collector Cutoff Current 50 10 10 

1.0 

hte High Frequency Current 6.0 6.0 (2N918) 
Gain 

6.0 15 9.0 (2N5770) 

Additional Electrical Characteristics on following page. 

NOTES: 

See Package Outlines 

T018-3 T018-4 T092-1 

c 
A 
s 

E BCE 
123 4 

2N918 

UNITS 

v 

v 

pF 

pF 

pF 

pF 

nA 

µA 

EBC 
1 2 3 

2N3563 

EBC 
123 

2N5770 
MPS3563 
MPS918 

TEST CONDITIONS 

le= 3.0 mA, VcE = 1.0 V 

le= 8.0 mA, VcE = 10 V 

le = 10 mA, I B = 1.0 mA 

le= 10 mA, 18 = 1.0 mA 

IE =O, Vcs = 10V,f = 1.0 MHz 

IE= 0, Vcs = o. f = 1.0 MHz 

le= 0, VEB = 0.5 v. f = 1.0 MHz 

le= 0, VEB = 0.5 V, f = 1.0 MHz 

IE=O,Vcs=15V 

IE =O. Vcs = 15V, TA= 150°C 

le= 4.0 mA, VcE = 10 V, f = 100 MHz 

le= 8.0 mA, VcE = 10 V, f = 100 MHz 

•Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

3. These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 584°C/W (derating factor of 
1.71 mW/°C); junction to ambient thermal resistance of 875°C/W (derating factor of 1.14 mW/°C) for 2N918. These ratings give a 
maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/W (derating factor of 5.0 mW/°C); junction to 
ambient thermal resistance of 500°C/W (derating factor of 2.0 mW/°C) for 2N3563. These ratings give a maximum junction temperature of 
150°C and junction to ambient thermal resistance of 200°C/W (derating factor of 5.0 mW/°C) for 2N5770, MPS918 and MPS3563. 

4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length .;; 300 µs; duty cycle .;; 1 %. 
6. For product family characteristic curves, refer to Section 5 - SS27. 
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2N918 • MPS918 • 2N5770 • 2N3563 • MPS3563 
ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) (Cont'd) 

2N3563 MPS918 2N5770 
SYMBOL CHARACTERISTIC MPS3563 2N918 UNITS TEST CONDITIONS 

MIN. MAX. MIN. MAX. MIN. MAX. 

Gpe Available Power Gain 15 15 dB le= 6.0 mA, Vee= 12 V, f = 200 MHz 
(neutralized) (see test circuit 14 26 dB le= 8.0 mA, VcE = 10 V, f = 200 MHz 
no. 254 for 2N918, 
MPS918, 2N/MPS3563) 
(see test circuit no. 255 
for 2N57701 

Po Power Output 30 30 mW le= 8.0 mA, Vee= 15 V, f = 500 MHz 
(see test circuit no. 264) 

T/ Collector Efficiency 25 25 % le= 8.0 mA, Vee= 15 V, f = 500 MHz 
NF Noise Figure 6.0 6.0 dB le= 1.0 mA, VcE = 6.0 V, RG = 400!1, 

f = 60 MHz 

VcEO (sus) Collector to Emitter 12 15 15 v le= 3.0 mA, Is= 0 
Sustaining Voltage 
(Notes 4 & 5) 

BVcso Collector to Base 30 v le= 100µA, IE =O 
Breakdown Voltage 

30 30 v le = 1.0 µA, IE = 0 
BVEBO Emitter to Base 2.0 3.0 3.0 v IE= 10 µA, le= 0 

Breakdown Voltage 

rb'Cc Collector to Base Time 8.0 25 pF le= 8.0 mA, Vee= 10 V, f = 79.8 MHz 
Constant 

hte Small Signal Current Gain 20 250 le= 8.0 mA, VcE = 10 V, f = 1.0 kHz 
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2N930 
NPN LOW LEVEL LOW NOISE AMPLIFIER 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 

• VcEO ... 45 V (MINI 
• hFE ... 100-300@ 10 µA 
• NF ... 3.0 dB (MAXI @ 1.0 kHz 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (10 seconds) 

Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages and Current 

VcBO Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 4) 

VEBO Emitter to Base Voltage 
le Collector Current 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. 

hFE DC Pulse Current Gain (Note 5) 600 

hFE DC Current Gain 150 

100 300 

20 

VBE(sat) Base to Emitter Saturation Voltage (Note 5) 0.6 1.0 

VcE(sat) Collector Saturation Voltage (Note 5) 1.0 

hib Input Resistance 25 32 

hob Output Conductance 1.0 

hrb Voltage Feedback Ratio 600 

hfe Small Signal Current Gain 150 600 

hfe High Frequency Current Gain 1.0 

icBo Collector to Base Cutoff Current 10 

ICES Collector to Emitter Cutoff Current 10 

10 

IEBO Emitter to Base Cutoff Current 10 

lcEO Collector to Emitter Cutoff Current 2.0 

Cob Output Capacitance 8.0 

NF Noise Figure 3.0 

VcEO(sus) Collector to Emitter Sustaining Voltage 45 
(Notes 4 & 5) 

BVEBO Emitter to Base Breakdown Voltage 5.0 

NOTES: 

See T018-1 Package Outline 

-65"C to +200"C 
175"C 
300°C 

UNITS 

v 
v 
!1. 

µmho 

xl0-6 

nA 

nA 

µA 

nA 

nA 

pF 

dB 

v 

v 

0.6W 
0.3W 

45 v 
45 v 
5.0 v 

30 mA 

E B C 
1 2 3 

TEST CONDITIONS 

le= 10 mA, VcE = 5.0 V 

le= 500 µA, VcE = 5.0 v 
le= 10 µA, VcE = 5.0 v 
le= 10 µA, VcE = 5.0 v. TA= -55°C 

le= 10 mA, IB = 0.5 mA 

le= 10 mA, IB = 0.5 mA 

le= 1.0 mA, VcB = 5.0 v. f = 1.0 kHz 

le= 1.0 mA, VcB = 5.0 V, f = 1.0 kHz 

le= 1.0 mA, VcB = 5.0 V, f = 1.0 kHz 

IC= 1.0 mA, VcE = 5.0 v. f = 1.0 kHz 

le= 500 µA, VcE = 5.0 v. f = 30 MHz 

IE= o. VcB = 45 v 
VcE = 45 V, VEB = 0 

VcE = 45 V, VEB = 0, TA= 170°C 

le= 0, VEB = 5.0 V 

IB = 0, VcE = 5.0 V 

IE=O,VcB=5.0V 

le= 10 µA, VcE = 5.0 v. f = 1.0 kHz, 
Rs= 10 k!I., BW = 15.7 kHz 

le= 10 mA, IB = O (pulsed) 

le= 0, IE= 10 nA 

*Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 175°C and junction to case thermal resistance of 250°C/W (derating factor of 

4.0 mW/°C); junction to ambient thermal resistance of 500°C/W (derating factor of 2.0 mW/°C). 
4. This rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length _s;_ 300 µs; duty cycle _s;_ 2%. 
6. For product family characteristic curves, refer to Section 5-SSB. 
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2N997 
NPN HIGH GAIN COMPOUND AMPLIFIER 

DIFFUSED SILICON PLANAR* TRANSISTOR 

• LVcEO ... 40 v (MIN) 

• hFE ... 7000 (MIN)@ 100 mA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation (Notes 2 & 3) 

Total Dissipation@ 25° C Case Temperature 
@ 25° C Ambient Temperature 

Maximum Voltages and Currents 

Vcso Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 4) 

VEBO Emitter to Base Voltage 
I c Collector Current 

I B Base Current 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. 

hFE DC Current Gain 1000 

hFE DC Pulse Current Gain (Note 5) 7000 70000 

4000 

1000 

VcE(satl Collector to Emitter Saturation 1 .6 

Voltage (Note 5) 

VsE(ON) Base to Emitter "On" Voltage 0.9 1.8 

(Note 5) 

lcso Collector Cutoff Current 10 

lcso Collector Cutoff Current 10 

Imo Emitter Cutoff Current 10 

svcso Collector to Base Breakdown Voltage 75 

VcEO(sus) Collector to Emitter Sustaining 40 

Voltage (Note 5) 

BVEBO Emitter to Base Breakdown Voltage 7.0 

NOTES: 

See T018·1 Package Outline 

-65° C to +300° C 
175°C 

UNITS 

v 

v 

nA 

µA 

nA 

v 

v 

v 

1.5 w 
0.5W 

75 v 
40 v 
7.0 v 

300 mA 

50 mA 

E B C 
1 2 3 

TEST CONDITIONS 

le= 100µA, VcE = 10 v 

le= 100 mA, VcE = 10 V 

le= 10 mA, VcE = 10 V 

le= 100 mA, VcE = 10 V, TA= -55°C 

le= 100 mA, ls= 1.0 mA 

lc=100mA,VcE=10V 

IE= 0, Vcs = 60 v 

IE= 0, Vcs = 60 V, TA= 150°C 

le= o. VEs = 5.o v 
le= 100 µA, IE= 0 

le= 30 mA, Is= O (pulsed) 

le= 0, IE= 100 µA 

"' Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

3. These ratings give a maximum junction temperature of 175°C and junction to case thermal resistance of 100°C/W (derating factor of 

10 mW/°C); junction to ambient thermal resistance of 300°C/W (derating factor of 3.33 mW/°C). 

4. Rating refers to a high current point where collector to emitter voltage is lowest. 

5. Pulse conditions: length= 300 µs; duty cycle .;;:2%. 
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2N998 
NPN ULTRA HIGH GAIN COMPOUND AMPLIFIER 

DIFFUSED SILICON PLANAR* TRANSISTOR 

• hFE ... 2000 (MIN)@ 100 mA 

• LVcEO ... 60 V (MIN) 

• BVEBO ... 15 V (MIN) 

• INTERNAL EMITTER-BASE JUNCTION IS ACCESSIBLE 

ABSOLUTE MAXIMUM RATINGS (Note 1 I 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 

Lead Temperature (no time limit) 

Maximum Power Dissipation (Notes 2 & 31 

Total Diss1pat1on at 25'C Case Temperature 

at 100 'C Case Temperature 

at 25" C Ambient Temperature 

Maximum Voltages 

VcBO Collector to Base Voltage 

VcEO Collector to Emitter Voltage (Note 4) 

VEBO Emitter to Base Voltage 

ELECTRICAL CHARACTERISTICS (25 C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. 

hFE DC Current Gain 800 

hFE DC Pulsed Current Gain (Note 5) 1600 8000 

(Each transistor) 2000 

25 

VBE (sat) Base Saturation Voltage 1.8 

VcE(satl Collector Saturation Voltage 1 .2 

Cob Output Capacitance 30 

CTE Emitter Transition Capacitance 50 

hfe Current Gain 1000 

le Bo Collector Cutoff Current 10 

15 

IEBO Emitter Cutoff Current 10 

BVcBo Collector to Base Breakdown Voltage 100 

VcEo Collector to Emitter Sustaining 60 

Voltage (Notes 4 & 51 

BVrno Emitter to Base Breakdown Voltage 15 

NF Noise Figure (Note 61 6.0 

NOTES: 

-65' 

UNITS 

v 
v 
pF 

pF 

nA 

µA 

nA 

v 
v 

v 
dB 

See T018-3 Package Outline 

C to +300"C 

200°c 
300"C 

E 
1.8W & 

1.0 w EBCB 
1234 

0.5 w 

100 v 
60 v 
15 v 

TEST CONDITIONS 

le= 1.0 mA, VcE = 5.0 V 

le= 10 mA, VcE = 5.0 V 

le= 100 mA, VcE ~ 5.0 V 

le= 10 mA, VcE = 5.0 V 

lc=50mA,IB=0.5mA 

le= 50 mA, I B = 0.5 mA 

IE=0,VcB=10V 

le= 0, VEB = 0.5 V 

le= 1.0 mA, VcE = 5.0 V, f = 1.0 kHz 

IE= 0, VcB = 90 v 
I E = 0, V CB = 90 V, TA = 1 50 ' C 

le= 0, VEB = 10 V 

lc=100µA,IE=0 

lc=30mA,IB=o 

IC = 0, IE = 100 µA 

le= 0.1 mA, VcE = 10 V, BW = 200 Hz, 

f = 1 .0 kHz, RG= 5.0 kS! 

*Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 97.2°C/W (derating factor of 

10.3 mW/°C). 
4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length = 300 µs; duty cycle= 1 %. 
6. Measured with a constant current supply of 20 µA connected to the emitter of the input transistor. 
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2N999 
NPN HIGH GAIN COMPOUND AMPLIFIER 

DIFFUSED SILICON PLANAR* TRANSISTOR 

• hFE ... 7000 (MIN)@ 100 mA See T018-3 Package Outline 
• LVcEO ... 60 V (MIN) 

• TWO TRANSISTORS INTERNALLY CONNECTED IN DARLINGTON CONFIGURATION 

• INTERNAL EMITTER-BASE JUNCTION IS ACCESSABLE 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 

Operating Junction Temperature 

Maximum Power Dissipation (Notes 2 & 3) 

Total Dissipation at 25° C Case Temperature 

at 100° C Case Temperature 

at 25° C Ambient Temperature 

Maximum Voltages and Current 
Vcso Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 4) 

VEBO Emitter to Base Voltage 
le Collector Current 

ELECTRICAL CHARACTERISTICS l25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. 

hFE DC Current Gain 1000 

hFE DC Pulse Current Gain (Note 5) 7000 70,000 

4000 

hFE DC Pulse Current Gain (Note 5) 1000 

VcE(sat) Collector Saturation Voltage 1.6 

VsE(sat) Base Saturation Voltage 1.8 

CTE Emitter Transition Capacitance 10 

Cab Output Capacitance 20 

icso Collector Cutoff Current 10 

lcso Collector Cutoff Current 10 

IEBO Emitter Cutoff Current 10 

BVcso Collector to Base Breakdown Voltage 60 

VcEO(sus) Collector to Emitter Sustaining 60 

Voltage (Notes 4 & 5) 

BVEBO Emitter to Base Breakdown Voltage 15 

NOTES: 

-65° C to +300° C 

200°C 

UNITS 

v 
v 
pF 

pF 

nA 

µA 

nA 

v 
v 

v 

1.8 w 
1.0 w 
0.5W 

60 v 
60 v 
15 v 

500 mA 

E 
& 

EBCB 
1234 

TEST CONDITIONS 

le= 100 µA, VcE = 10 v 
le= 100 mA, VcE = 10 V 

le= 10 mA, VcE = 10 V 

le= 100 mA, VcE = 10 V, TA= -55°C 

le= 100 mA, Is= 1.0 mA 

le= 100 mA, Is= 1.0 mA 

le= 0, VEB = 0.5 V 

IE=0,Vcs=10V 

IE=0,Vcs=60V 

IE= 0, Vcs = 60 V, TA= 150°C 

le = 0, VEB = 10 V 

lc=100µA,IE=O 

le= 30 mA, I B = O (pulsed) 

IC = 0, IE = 100 µA 

*Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

3. These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 97.2°C/W (derating factor of 

10.3 mW/°C); junction to ambient thermal resistance of 350°C/W (derating factor of 2.86 mW/°C). 

4. Rating refers to a high current point where collector to emitter voltage is lowest. 

5. Pulse conditions: length = 300 µs; duty cycle= 1 %. 
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2N1893 • PN1893 
NPN SMALL SIGNAL GENERAL PURPOSE AMPLIFIERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Po ... 800 mW (2N1893) 625 mW (PN1893)@ TA= 25°C 

• VcEO ... 80 v (MIN) 

• hFE .•. 40-120@ 150 mA 
• COMPLEMENTS ... 2N4013 (TO 51, MPSA56 (TO 921 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperdtures 

Storage Temperature 

Operating Junction Temperature 
Lead Temperature (10 seconds) 

Maximum Power Dissipation (Notes 2 & 3) 

Total Dissipation at 25°C Case Temperature 

at 100° C Case Temperature 

at 25° C Ambient Temperature 

Maximum Voltages 

Vcso Collector to Base Voltage 

2N1893 
-65° C to +300° C 

200°C 

300°C 

3.0W 

1.7W 

0.8W 

VcER Collector to Emitter Voltage (RsE < 10 .11) (Note 4) 

VcEO Collector to Emitter Voltage (Note 4) 

VEBO Emitter to Base Voltage 

PN1893 
-55°C to +150°C 

150°C 

260°C 

1.0W 

0.625W 

120 v 

100 v 

80V 

7.0V 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. UNITS 

hFE DC Pulse Current Gain (Note 5) 40 120 

35 

20 

hFE DC Current Gain 20 

VsE(satl Base Saturation Voltage (Note 5) 0.9 v 

1.3 v 

VcE(satl Collector Saturation Voltage (Note 5) 1.2 v 

5.0 v 

hte High Frequency Current Gain 2.5 

Cob Output Capacitance 15 pF 

Cib In put Capacitance 85 pF 

lcso Collector Cutoff Current 10 nA 

15 µA 

BVcso Collector to Base Breakdown Voltage 120 v 

VcER(sus) Collector to Emitter Sustaining Voltage 100 v 
(Notes 4 & 5) 

VcEO(sus) Collector to Emitter Sustaining Voltage 80 v 
(Notes 4 & 5) 

BVEBO Emitter to Base Breakdown Voltage 7.0 v 

Imo Emitter Current 10 nA 

hib Input Resistance 20 30 .11 

4.0 8.0 .11 

hrb Voltage Feedback Ratio 1.25 x10-4 

1.50 x10-4 

hte Small Signal Current Gain 30 100 

45 

hob Output Conductance 0.5 µmho 

0.5 µmho 

NOTES: 

See Package Outlines 

T05-1 

E B C 
1 2 3 

2N1893 

T092-1 

EBC 
1 2 3 

PN1893 

TEST CONDITIONS 

le= 150 mA, VcE = 10 V 

lc=lOmA,VcE=lOV 

IC = 1 0 mA, V CE = 1 0 V, TA = -55° C 

lc=0.1 mA, VcE = 10V 

le= 50 mA, Is= 5.0 mA 

le= 150 mA, 18 = 15 mA 

le= 50 mA, Is= 5.0 mA 

le= 150mA, Is= 15mA 

le= 50 mA, VcE = 10 V, f = 20 MHz 

IE=O,Vcs=lOV 

le= o, VEs = o.5 v 

IE= 0, Vcs = 90 v 

IE= 0, Vcs = 90 V, TA= 150°C 

le= 100µA, IE= 0 

le= 100mA (pulsed), RsE < 10.11 

le= 30 mA (pulsed), Is= O 

le= 0, IE= 100µA 

le= 0, VEs = 5.0V 

le= 1.0 mA, Vcs = 5.0 v, f = 1.0 kHz 

le= 5.0mA, Vcs = 1ov, t = 1.0 kHz 

le= 1.0mA, Vcs = 5.0V, t = 1.0kHz 

le= 5.0mA, Vcs = 1ov, t = 1.0kHz 

le= 1.0 mA, VcE = 5.0 V, f = 1.0 kHz 

le= 5.0mA, VcE = 10V, f = 1.0kHz 

le= 1.0mA, VcE = 5.0V, f = 1.0kHz 

le= 5.0mA, VcE = 10V, f = 1.0kHz 

*Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 200° C and junction to case thermal resistance of 58.3° C/W (derating factor of 

17.2 mW/°C); junction to ambient thermal resistance of 219°C/W (derating factor of 4.56 mW/°C) for 2N1893. These ratings give a 
maximum junction temperature of 150°C and junction to case thermal resistance of 125°C/W (derating factor of 8.0 mW/°C); junction to 
ambient thermal resistance of 200°C/W (derating factor of 5.0 mW/°C) for PN1893. 

4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse Conditions: length= 300µs; duty cycle= 1%. 
6. For product family characteristic curves, refer to Section 5 · SS17. 
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2N/PN2218/19•2N/PN2221/22 
NPN SMALL SIGNAL GENERAL PURPOSE AMPLIFIERS AND SWITCHES 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Po ... 625 mW@ TA= 25°C (PN DEVICES) 

• VcEO ... 30 V (MIN) 
• hFE ... 100-300@ 150 mA (2N/PN2219, 2N/PN2222) 

30 (MIN)@ 500 mA (2N/PN2219, 2N/PN2222) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 2N2218, 2N2219 

2N2221, 2N2222 

Storage Temperature 

Operating Junction 

-65°C to 200°C 

175°C 

Temperature 
Maximum Power Dissipation (Notes 2 & 3) 

2N2218/9 

Total Dissipation at 25°C Case 3.0W 

Temperature 

at 25°C Ambient O.BW 
Temperature 

Maximum Voltages and Current 

Vcso Collector to Base Voltage 

VcEO Collector to Emitter Voltage (Note 4) 

VEBO Emitter to Base Voltage 

le Collector Current 

PN2218, PN2219 

PN2221, PN2222 

-55°C to +150°C 

150°C 

2N2221/2 PN2218/9 

1.8 w 1.0 w 

0.5W 0.625 w 

60 v 
30 v 

5.0 v 
800mA 

T05-1 

E B c 
1 2 3 

2N2218/9 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

2N/PN2218 2N/PN2219 

SYMBOL CHARACTERISTIC 2N/PN2221 2N/PN2222 UNITS 

MIN. MAX. MIN. MAX. 

hFE DC Current Gain (Note 5) 40 120 100 300 

20 50 

35 75 

25 50 

20 35 

20 30 

VcE (sat) Collector to Emitter Saturation Voltage 0.4 0.4 v 
(Note 5) 1.6 1.6 v 

VsE (sat) Base to Emitter Saturation Voltage 1.3 1.3 v 
(Note 5) 2.6 2.6 v 

hte High Frequency Current Gain 2.5 2.5 

lcso Collector Cutoff Current 10 10 nA 

10 10 µA 

IEBO Emitter Cutoff Current 10 10 nA 

Cob Output Capacitance 8.0 8.0 pF 

Re (hiel Real Part of Common Emitter High 60 60 n 
Frequency Input Impedance 

BVcso Collector to Base Breakdown Voltage 60 60 v 
VcEO (sus) Collector to Emitter Sustaining Voltage 30 30 v 

(Note 5) 

BVEBO Emitter to Base Breakdown Voltage 5.0 5.0 v 

NOTES: 

See Package Outlines 

T018-1 

E B c 
1 2 3 

2N2221/2 

T092·1 

EBC 
123 

PN2218/9 
PN2221/2 

TEST CONDITIONS 

lc=150mA,VcE=10V 

le= 150 mA, VcE = 1.0 V 

lc=10mA,VcE=10V 

lc=1.0mA,VcE=10V 

lc=0.1mA,VcE=10V 

le= 500 mA, VcE = 10 V 

lc=150mA,ls=15mA 

lc=500mA,ls=50mA 

lc=150mA,1 6 =15mA 

le = 500 mA, I B = 50 mA 

le= 20 mA, VcE = 20 V, 

f = 100 MHz 

IE=O,Vcs=50V 

IE = 0, V CB = 50 V, TA= 150°C 

le= 0, VEB = 3.0 V 

IE=O,Vcs=10V 

le= 20 mA, VcE = 20 V, 

f = 300 MHz 

le= 10 µA, IE = 0 

le= 10 mA (pulsed), Is= O 

IE = 1 0 µA, I c = 0 

"'Planar is a patented Fairchild process 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 175°C, junction to case thermal resistance of 50°C/W (derating factor of 20 mWJ°C). 

and junction to ambient thermal resistance of 188°C/W (derating factor of 5.33 mW/°C) for 2N2218, 2N2219; for 2N2221 and 
2N2222, junction to case thermal resistance of 83.5°C/W (derating factor of 12 mW/°C); junction to ambient thermal resistance of 
300°C/W (derating factor of 3.33 mW/°C). These ratings give a maximum junction temperature of 150°C, junction to case thermal 
resistance of 125°C/W (derating factor of 8.0 mW/°C); junction to ambient thermal resistance of 200°C/W (derating factor of 5.0 mWJ°C) 
for PN2218, PN2219, PN2221, PN2222. 

4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse Conditions: length = 300 µs; dutY cycle .;;2%. 
6. For product family characteristic curves, refer to Section 5-SS15. 
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2N/PN2218A/19A·2N/PN2221A/22A 
NPN SMALL SIGNAL GENERAL PURPOSE AMPLIFIERS AND SWITCHES 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Po •.. 625 mW@ TA= 25°C (PN DEVICES) 
• VcE0···40V(MIN)@10mA 
• hFE •.. 40-120 (2N/PN2218A, 2N/PN2221 A) @ 150 mA 

..• 100-300 (2N/PN2219A, 2N/PN2222A)@ 150 mA 
• t 0 n .•. 35ns (MAX)@ 150 mA, t 0 tt ... 285 ns (MAX)@ 150 mA 
• COMPLEMENTS ... 2N/PN2904A SERIES 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation 

2N2218A/19A 
2N2221A/22A 

-65°C to +200' C 
175°C 

(Notes 2 & 3) 
Total Dissipation 

2N2218A 
2N2219A 

at 25°C Case Temperature 3.0W 
at 25°C Ambient Temperature 0.8 W 

Maximum Voltages and Currents 
Vceo Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 4) 
VEBO Emitter to Base Voltage 
le Collector Current 

2N2221A 
2N2222A 

1.8W 
0.5W 

PN2218A/19A 
PN2221A/22A 

-55' C to +150'' C 
150'C 

PN2218A/19A 
PN 2221 A/22A 

1.0W 
0.625W 

75 v 
40V 
6.0V 

800mA 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

2N/PN2218A 2N/PN2219A 
2N/PN2221 A 2N/PN2222A 

SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. 

hFE DC Current Gain 20 35 

25 50 

(Note 5) 35 75 

(Note 5) 40 120 100 300 

(Note 5) 25 40 

(Note 5) 15 35 

(Note 5) 20 50 

VcE(sat) Collector to Emitter 0.3 0.3 
Saturation Voltage (Note 5) 1.0 1.0 

VsE(sat) Base to Emitter 0.6 1.2 0.6 1.2 
Saturation Voltage (Note 5) 2.0 2.0 

hfe High Frequency Current Gain 2.5 3.0 

lcEX Collector Reverse Current 10 10 

lcso Collector Reverse Current 10 10 

10 10 

IEBO Emitter Cutoff Current 10 10 

Cob Output Capacitance 8.0 8.0 

Cib Input Capacitance 25 25 

RE (hie) Real Part of Common Emitter 60 60 
High Frequency Input Impedance 

BVcso Collector to Base Breakdown 75 75 
Voltage 

See Package Outlines 

T05-1 T018-1 T092-1 

E B c E B c EBC 
1 2 3 1 2 3 1 2 3 

PN2218A 
PN2219A 

2N2218A 2N2221A PN2221A 
2N2219A 2N2222A PN2222A 

UNITS TEST CONDITIONS 

le= 100µA, VcE = 10 v 
le= 1.0mA, VcE = 10V 

lc=10mA,VcE=10V 

le= 150 mA, VcE = 10 V 

le= 500 mA, VcE = 10 V 

le= 10mA, VcE = 10V, 

TA= -55°C 

le= 150 mA, VcE = 1.0 V 

v le= 150mA, ls= 15mA 

v le= 500 mA, 18 = 50 mA 

v le= 150mA, Is= 15mA 

v le= 500 mA, Is= 50 mA 

le= 20mA, VcE = 20V, 

f = 100 MHz 

nA VEB = 3.0 V, VcE = 60 V 

nA IE= 0, Vcs = 60 v 
µA IE= 0, Vcs = 60 V, 

TA= 150°C 

nA le= 0, VEB = 3.0 V 

pF IE=O,Vcs=10V, 

f = 100 kHz 

pF le= 0, VEB = 0.5 V, 

f = 100 kHz 

n le= 20 mA, VcE = 20 V, 

f = 300 MHz 

v 1c=10µA,1c=o 

Additional Electrical Characteristics on following page. 

NOTES: 'Planar is a patented Fairchild process. 
1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 
3. These ratings give a maximum junction temperature of 175°C, junction to case thermal resistance of 50°C/W (derating factor of 20 mW/°C), 

and junction to ambient thermal resistance of 188 C/W (derating factor of 5.33 mW/°C) for 2N2218A, 2219A. For the 2N2221A and 
2N2222A, junction to case thermal resistance of 83.5°C/W (derating factor of 12 mWl°C) junction to ambient thermal resistance of 
300°C/W (derating factor of 3.33 mWl°C). These ratings give a maximum junction temperature of 150°C, junction to case thermal 
resistance of 125°C/W (derating factor of 8.0 mW/°C); junction to ambient thermal resistance of 200°C/W (derating factor of 5.0 mW/°C) 
forPN2218A, PN2219A,PN2221A,PN2222A. 

4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length = 300 µs; duty cycle = 1 %. 
6. For product family characteristic curves, refer to Section 5 - SS15. 
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2N/PN2218A/19A•2N/PN2221A/22A 
ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) (Cont'd) 

2N/PN2218A 2N/PN2219A 
2N/PN2221A 2N/PN2222A 

SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS 

BVcEO Collector to Emitter Breakdown 40 40 v le= 10 mA, Is= 0 
Voltage (Note 5) 

BVEBO Emitter to Base Breakdown 6.0 6.0 v le =0, IE= 10µA 
Voltage 

IBL Base Current 20 20 nA VEB = 3.0 V, VcE = 60 V 

td Turn On Delay Time 10 10 ns lcs = 150mA, Vee= 30V, 
(see test circuit no. 231) ls1=15mA 

tr Rise Time 25 25 ns lcs = 150 mA, Vee= 30 V, 
(see test circuit no. 231) ls1=15mA 

ts Storage Ti me 225 225 ns Vee= 30 v. le= 150mA, 
(see test circuit no. 232) ls1=ls2=15mA 

tf Fall Time 60 60 ns Vee= 30V, lcs = 150mA, 
(see test circuit no. 232) ls1=ls2=15mA 

TA Active Region Time Constant 2.5 2.5 ns le= 150mA, VcE = 30V 

rb' Cc Collector to Base Time Constant 150 150 PS le= 20mA, VcE = 20V, 

f = 31.SMHz 

NF Noise Figure 4.0 dB le= 100µA, VcE = lOV, 

RG= 1.0kn, BW = 1.0Hz, 

f = 1.0 kHz 

hie Input Resistance 1.0 3.5 2.0 8.0 kn le= 1.omA, vc8 = 1ov. 

f = 1.0 kHz 

0.2 1.0 0.25 1.25 kn le= lOmA, vc8 = 1ov. 

f = 1.0 kHz 

hoe Output Conductance 3.0 15 5.0 35 µmho le= 1.0mA, VcE = 10V, 

f = 1.0 kHz 

10 100 25 200 µmho le= lOmA, Vvs = lOV, 

f= 1.0kHz 

hre Voltage Feedback Ratio 500 800 x10-6 le= 1.0mA, Vea= 1ov, 

f = 1.0 kHz 

250 400 x10-6 le= 10mA, Vea= 10 v. 

f = 1.0 kHz 

hfe Small Signal Current Gain 30 150 50 300 le= 1.0mA, Vc8 = 10v. 

f = 1.0 kHz 

50 300 75 375 le= 10 mA, Vea= 10 V, 

f = 1.0 kHz 
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2N2369 • 2N2369A • 2N5769 • MPS2369 
NPN HIGH SPEED SATURATED SWITCHES 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Po ... 625 mW@ TA = 25° c (2N5760, MPS2369) 
• VcEO ... 15V (MIN) 
• ts ... 13 ns (MAXI @ 10 mA 
• t 0 n ... 12 ns (MAXI@ 10 mA, t 0 ff ... 18 ns (MAX)@ 10 mA 
• COMPLEMENTS ... 2N4209 (T018), 2N5771 (T092) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (60 seconds) 

Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25D C Case Temperature 

at 100° C Case Temperature 
at 25° C Ambient Temperature 

Maximum Voltages and Currents 
Vceo Collector to Base Voltage 
VcES Collector to Emitter Voltage 
VcEO Collector to Emitter Voltage (Note 4) 
VEBO Emitter to Base Voltage 
le Collector Current (10µs pulse) 
I c DC Co 1 lector Current 

2N2369, 2N2369A 
-65D C to +200D C 

200°C 
300°C 

1.2W 
0.68W 
0.36W 

2N5769, MPS2369 
-55DC to +150°C 

150°C 
260°c 

1.0W 
0.260W 
0.625W 

40V 
40V 
15 v 

4.5 v 
500mA 
200mA 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

2N2369A 
2N2369 2N5769 MPS2369 

See Package Out I in es 

T018-1 

E B C 
1 2 3 

2N2369 
2N2369A 

T092-1 

EB C 
1 2 3 

2N5769 
MPS2369 

SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS 

hFE DC Pulse Current Gain 40 120 40 120 le= 10mA, VcE = 1.0V 
(Note 5) 20 20 le= 100 mA, VcE = 2.0 V 

40 120 le= 10mA, VcE = 0.35V 

30 le= 30mA, VcE = 0.4 v 
20 le= 100mA, VcE = 1.0V 

hFE DC Pulse Current Gain 20 20 le= 10mA, VcE = 1.0V, 
(Note 5) TA=-55°C 

20 le= 10 mA, VcE = 0.35 V, 

TA= -55°C 

BVcES Collector to Emitter 40 40 40 v le= 10µA, VeE = 0 
Breakdown Voltage 

BVceo Collector to Base 40 40 40 v le= 10µA, VeE = 0 
Breakdown Voltage 

VcEO(sus) Collector to Emitter 15 15 15 v le= 10 mA (pulsed), le= O 
Sustaining Voltage 
(Notes 4 & 5) 

BVEBo Emitter to Base 4.5 4.5 4.5 v IE=lOµA,lc=O 
Breakdown Voltage 

lceo Collector Cutoff Current 400 400 400 nA IE=O,Vce=20V 

ICES Collector Cutoff Current 30 µA IE=O,Vcg=20V, 

TA=125°C 

I ego Collector Cutoff Current 30 30 µA IE=O,Vcg=20V, 

TA= 150°C 

VcE(sat) Collector Saturation 0.25 0.25 v le= 1 O mA, lg= 1.0 mA 
Voltage (Note 5) 0.2 v IC = 1 0 mA, I B = 1 .0 mA 

0.25 v le= 30mA, lg= 3.0 mA 

0.5 v lc=100mA,lg=10mA 

Additional Electrical Characteristics on following page. 

NOTES: *Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 200DC and junction to case thermal resistance of 146°C/W (derating factor of 

6.85 mW/DC); junction to ambient thermal resis;ance of 486°C/W (derating factor of 2.06 mW/DC) f~r 2N2369 & 2N2369A. These ratings 
give a maximum junction temperature of 150 C and junction to case thermal resistance of 125 C/W (derating factor of 8.0 mW/°C); 
junction to ambient thermal resistance of 200°C (derating factor of 5.0 mW/DC) for MPS2369 & 2N5769. 

4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse Conditions: length = 300 µs; duty cycle < 2%. 
6. For product family characteristic curves, refer to Section 5 - SS28. 
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2N2369 • 2N2369A • 2N5769 • MPS2369 
ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) (Cont'd) 

2N2369A 
2N2369 2N5769 MPS2369 

SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS 

VcE(sat) Collector Saturation 0.3 v le= 10mA, Is= 1.0mA, 
Voltage (Note 5) TA= 125°C 

VBE(sat) Base to Emitter 0.70 0.85 0.70 0.85 0.70 0.85 v IC = 10 mA, I B = 1 .0 mA 
Saturation Voltage 

(Note 5) 

1.15 v le= 30mA, Is= 3.0mA 

1.6 v le= 100mA, 18 =10mA 

0.59 1.02 le= lOmA, 18 = 1.0mA 

TA = -55° C to +125° C 

Cab Output Capacitance 4.0 4.0 4.0 pF Vcs = 5.0V, IE =O, 

f = 140 kHz 

hfe High Frequency Current 5.0 5.0 5.0 le= 10 mA, VeE = 10 V, 
Gain f = lOOMHz 

Ts Charge Storage Time 13 13 13 n le= lOmA, 
Constant 181 =1 82 = 10 mA, 
(see test circuit no. 3111) 

Vee= lOV 

tan Turn On Time 12 12 12 n le= lOmA, ls1 = 3.0mA, 
(see test circuit no. 210) Vcc=3.ov 

ta ff Turn Off Time 18 18 18 n le= 10mA, 181 =3.0mA, 
(see test circuit no. 210) ls2 = -1.5 mA, Vee= 3.0 V 
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2N2484 • PN2484 • 2N3117 
NPN LOW LEVEL LOW NOISE AMPLIFIERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Po ... 625 mW@ TA= 25QC (PN2484) 
• VcEO ... 60 v (MIN) 
• hFE ... 100-500 (2N/PN2484), 250-500 (2N31171@ 10 µA 
• NF ... 3.0dB (MAXI (2N/PN2484).1.0dB (MAX) (2N31171@ 1.0kHz 

... 2.0 dB (MAXI (2N/PN2484). 1.0 dB (MAX) (2N31171@ 10 kHz 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (60 seconds) 

2N2484 
-65°C to +300QC 

200°C 
300QC 

Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25Q C Case Temperature 

at 25QC Ambient Temperature 

Maximum Voltages and Current 
Vceo Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 4) 
VEBO Emitter to Base Voltage 
le Collector Current 

PN2484 
-55QC to +150°C 

150°C 
260QC 

2N3117 
-65QC to +200QC 

200°C 
300QC 

2N2484, 2N3117 
1.2W 

0.36W 

PN2484 
1.0W 

0.625 w 

60V 
60V 
6.0V 
50mA 

60V 
60 v 
6.0 v 
50mA 

ELECTRICAL CHARACTERISTICS (25QC Ambient Temperature unless otherwise noted) 

2N/PN2484 2N3117 
SYMBOL CHARACTERISTIC 

MIN. MAX. MIN. MAX. UNITS 

hFE DC Current Gain (Note 5) 800 

250 400 

200 

175 300 

100 500 250 500 

30 100 

20 50 

VBE(ON) Base to Emitter "On" Voltage 0.5 0.7 0.7 v 
VcE(satl Collector to Emitter Saturation 0.35 0.35 v 

Voltage (Note 5) 

hfe High Frequency Current Gain 2.0 2.0 

3.0 

lceo Collector Cutoff Current 10 10 nA 

10 10 µA 

IEBO Emitter Cutoff Current 10 10 nA 

lcEO Collector to Emitter Cutoff 2.0 nA 
Current 

Cab Output Capacitance 6.0 4.5 pF 

Cib Input Capacitance 6.0 6.0 pF 

BVceo Collector to Base Breakdown 60 60 v 
Voltage 

VcEO(sus) Collector to Emitter Sustaining 60 60 v 
Voltage (Notes 4 & 5) 

BVEBO Emitter to Base Breakdown 6.0 6.0 v 
Voltage 

hte High Frequency Current Gain 150 900 400 900 

See Package Outlines 

T018-1 

E B C 
1 2 3 

2N2484 
2N3117 

T092-1 

EBC 
123 

PN2484 

TEST CONDITIONS 

le= 10 mA, VcE = 5.0 V 

le= 1.0 mA, VcE = 5.0 V 

le= 500 µA, VcE = 5.0 v 
le= 100 µA, VcE = 5.0 v 
le= 10µA, VcE = 5.0 v 
le= 1.0 µA, VcE = 5.0 v 
le= 10 µA, VcE = 5.0 V, 

TA= -55°C 

le= 100µA, VcE = 5.0 v 
le= 1.0 mA, Is= 0.1 mA 

le= 0.5 mA, VcE = 5.0 V, 

f=30MHz 

le= 50 µA, VcE = 5.0 V, 

f = 5.0 MHz 

IE= 0, Vea= 45 v 
IE= 0, Vee= 45 V, TA= 150QC 

VEB = 5.0 V, le= 0 

l9=0,VcE=5.0V 

IE= 0, Vee= 5.0 V, f = 140kHz 

le= 0, VEB = 0.5 V, f = 140 kHz 

le= 10µA, IE= 0 

le= 10 mA (pulsed), 18 = o 

le= 0, IE= 10 µA 

le= 1.0 mA, VcE = 5.0 V, f= 1.0kHz 

Additional Electrical Characteristics on following page. 

NOTES: *Planar is a patented Fairchild process. 
1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 
3. These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 147QC/W (derating factor of 

6.85 mW/ QC); junction to ambient thermal resistance of 485QC/W (derating factor of 2.06 mW/°C) for 2N2484 and 2N3117. These ratings 
give a maximum junction temperature of 150°C and junction to case thermal resistance of 125°C/W (derating factor of 8.0 mW/ QC); junction 
to ambient thermal resistance of 200°C/W (derating factor of 5.0 mW/ °C) for PN2484. 

4. These ratings refer to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length = 300 µs; duty cycle= 1 %. 
6. For product family characteristic curves, refer to Section 5 - SSS. 
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2N2484 • PN2484 • 2N3117 
ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) (Cont'd) 

SYMBOL CHARACTERISTIC 
2N/PN2484 

MIN. MAX. 
2N3117 

MIN. MAX. UNITS TEST CONDITIONS 

hie Input Resistance 3.5 24 10 24 kn. le= 1.0 mA, VcE = 5.0 V, 

f = 1.0 kHz 

hre Reverse Voltage Feedback Ratio 800 800 x10-6 le= 1.0 mA, VcE = 5.0 V, 

f = 1.0 kHz 

hoe Output Conductance 40 40 µmhos le= 1.0 mA, VcE = 5.0 V, 

f = 1.0 kHz 

NF Wide Band Noise Figure 3.0 dB le= 10 µA, VcE = 5.0 V, 

Rs= 10 kn., Power Bandwidth 

of 15.7 kHz with 3.0 dB pts 

at 10 Hz and 10 kHz 

NF Narrow Band Noise Figure 3.0 dB le= 10 µA, VcE = 5.0 V, 

f = 1.0 kHz, Rs= 10 kn. 

Power Bandwidth of 200 Hz 

2.0 dB le= 10 µA, VcE = 5.0 V, 

f = 10 kHz, Rs= 10 kn., 

Power Bandwidth of 2.0 kHz 

10 dB le= 10µA, VcE = 5.0 V, 

f = 100 Hz, Rs= 10 kn., 

Power Bandwidth of 20 Hz 

1.0 dB le= 5.0µA, VcE = 5.0 V, 

Rs= 50 kn., f = 1.0 kHz, 

Power Bandwidth of 200 Hz 

1.0 dB IC = 5.0 µA, V CE = 5.0 V, 

Rs= 50 kn., f = 10 kHz, 

Power Bandwidth of 1.0 kHz 

4.0 dB le= 30 µA, VcE = 5.0 V, 

Rs= 10 kn., f = 100 kHz, 

Power Bandwidth of 20 Hz 

15 dB le= 30 µA, VcE = 5.0 V, 

Rs= 10 kn., f = 1 o Hz, 

Power Bandwidth = 2.0 Hz 
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2N2639 through 2N2644 
DUAL NPN LOW LEVEL LOW NOISE DIFFERENTIAL AMPLIFIERS 

DIFFUSED SILICON PLANAR* TRANSISTORS 

• VcEO ... 45 V (MIN) 

• NF ... 4.0 dB (MAX) WIDE BAND 

• GUARANTEED BETA RATIO 

• GUARANTEED Vee MATCHING AND TRACKING 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 
Lead Temperature ( 10 seconds) 

Maximum Power Dissipation 
Total Dissipation at or below 25 C Ambient Temperature 
Linear Derating Factor 

at or below 25" C Case Temperature 
Linear Derating Factor 

Maximum Voltages and Current 

VEBO Emitter to Base Voltage 
Vcso Collector to Base Voltage 
VcEO Collector to Emitter Voltage 
le Collector Current 

One Side 

0.3W 
2.0 mW/"C 

0.6W 
4.0 mW/"C 

MATCHING CHARACTERISTICS (25 C Ambient Termperature unless otherwise noted) 

-65'C to +200"C 

3oo"c 

Both Sides 
0.6W 

4.0 mW/"C 
1.2W 

8.0 mW/"C 

5.0 v 
45 v 
45 v 

30 mA 

See T05·9 Package Outline 

CBEEBC 
123456 

SYMBOL CHARACTERISTIC 
2N2639/42 2N2640/43 

UNITS TEST CONDITIONS 
MIN. MAX. MIN. MAX. 

hFE1 DC Current Gain Ratio 0.9 1.0 0.8 1.0 VcE=5.0V,lc=10µA 
--
hFE2 (Note 31 

lvsE1-VsE2I Base to Emitter Voltage Differential 5.0 10 mV VcE=5.0V,lc=10µA 

li:;!VsE1-VsE2l I Base to Emitter Voltage Differential 10 20 µV/"C V CE = 5.0 V, IC = 1 0 µA @ TA = -55" C 

Temperature Coefficient to +25° C and TA = +25° C to +125° C 

.ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 
2N2639/40/41 2N2642/43/44 

UNITS TEST CONDITIONS 
MIN. MAX. MIN. MAX. 

icso Collector Cutoff Current 10 10 nA Vcs=45V,IE=O 

10 10 µA Vcs = 45 V, IE= 0, TA= 150°C 

ICEO Collector Cutoff Current 10 10 nA VcE=5.0V,ls=O 

IEBO Emitter Cutoff Current 10 10 nA VEB = 5.0 V, le= 0 

BVcEO Collector to Emitter Breakdown 45 45 v lc=10mA,ls=O 

Voltage (Note 21 

hFE DC Current Gain 50 300 100 300 VcE = 5.0 V, le= 10 µA 

55 110 VcE = 5.0 V, le= 100 µA 

65 130 VcE = 5.0 V, le= 1.0 mA 

10 20 VcE = 5.0 V, le= 10 µA, TA= -55°C 

VsE Base to Emitter Voltage (Note 2) 0.6 1.0 0.6 1.0 v le= 10 mA, Is= 0.5 mA 

Additional Electrical Characteristics on following page. *Planar is a patented Fairchild process. 

NOTES: 
1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These parameters must be measured with a pulse duration= 300 µs; duty cycle~ 2%. 
3. The lower of the two hFE readings is taken as hFE1 for purposes of this ratio. 
4. For product family characteristic curves, refer to Section 5. SSS. 

4-207 

I 



2N2639 through 2N2644 
ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) (Cont'd) 

SYMBOL CHARACTERISTIC 
2N2639/40/41 2N2642/43/44 

UNITS TEST CONDITIONS 
MIN. MAX. MIN. MAX. 

VcE(sat) Collector to Emitter Saturation 1.0 1.0 v le= 10 mA, Is= 0.5 mA 

Voltage (Note 2) 

hib Input Resistance 25 32 25 32 .n Vcs = 5.0 V, lc = 1.0mA,f=1.0 kHz 

hrb Reverse Voltage Feedback Ratio 600 600 x10-6 Vcs = 5.0 v, le= 1.0 mA, f = 1.0 kHz 

hob Output Capacitance 1.0 1.0 µmho Vcs = 5.0 V. lc = 1.0mA,f=1.0 kHz 

hfe Small Signal Current Gain 65 600 130 600 VcE = 5.0 V. lc = 1.0mA,f=1.0 kHz 

lhtel Magnitude of Small Signal 4.0 4.0 VcE = 5.0 V, lc = 1.0 mA,f = 20 MHz 

Current Gain 

Cob Output Capacitance 8.0 8.0 pF IE= 0, Vcs = 5.0 V, f = 1.0 MHz 

NF Average Noise Figure 4.0 4.0 dB Vcs = 5.0 V, IE= 10 µA, RG = 10 k.!1, 

BWof 10 Hz to 15.7 kHz 
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2N2723•2N2724•2N2725 
NPN LOW LEVEL AMPLIFIERS 
DIFFUSED SILICON PLANAR' TRANSISTORS 

• hfe ... 1500 @ 10 mA (2N2723) 
• ... 5000@ 10 mA (2N2724) 

See T018-3 Package Outline 

• VcEO ... 45 V (MIN) (2N2725) 
• NF ... 6.0 dB (MAX)@ 1.0 kHz (2N2724) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (10 seconds) 

-65°C to +200°C 
200°C 
240°C 

Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25"C Case Temperature 

at 100" C Case Temperature 
at 25°C Ambient Temperature 

Maximum Voltages and Current 

Vs1 Co Collector to Base Voltage 
VcE2o Collector to Emitter Voltage (Note 4) 
VE2B10 Emitter to Base Voltage 

le Collector Current 

2N2723, 2N2724 
80 v 
60 v 
12 v 

40mA 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 
2N2723 2N2724 2N2725 

MIN. MAX. MIN. MAX. MIN. MAX. 

1cs10 Collector Cutoff Current 10 10 

2.0 

10 10 

2.0 

IE2s10 Emitter Cutoff Current 10 10 

1.0 

svc 81 o Collector to Base 80 80 45 
Breakdown Voltage 

BVE2B10 Emitter to Base 12 12 10 
Breakdown Voltage 

BVcE20 Collector to Emitter 60 60 45 
Breakdown Voltage 
(Note 5) 

VcE2(sat) Collector to Emitter 1.0 1.0 1.0 
Saturation Voltage 

VsE 2(sat) Base to Emitter 1.7 1.7 1.7 
Saturation Voltage 

Cob1 Output Capacitance 10 10 10 

hte2 Small Signal Current Gain 1,500 15,000 5,000 60,000 

1,500 15,000 

hfe High Frequency 5.0 5.0 5.0 
Current Gain 

hFE2 DC Current Gain 2,000 10,000 7,000 50,000 

2,000 10,000 

NF Noise Figure 10 

6.0 

6.0 

NOTES: 

1.8W 
1.0W 
0.5W 

E 
& 

EBCB 
1 2 3 4 

2N2725 

45 v 
45 v 
10 v 

30mA 

UNITS TEST CONDITIONS 

nA Vcs1 = 60 V, IE1 = 0 

nA Vcs1 = 30 V, IE1 = 0 

µA Vcs1=60 V, IE1=0, TA= 150°C 

µA Vcs1=30 V, IE1=0, TA= 150"C 

nA VE2B1=10 V, le= 0 

nA VE281 = 6.0 V, le= 0 

v lc=lOµA,IE2=0 

v le= 0, IE2 = 10 µA 

v le= 10 mA (pulsed), ls 1 = o 

v le= 10 mA, ls1 = 1.0mA 

v le= 10mA, ls1 =1.0mA 

pF Vcs1=10 V, IE2 = 0, f = 140 kHz 

le= 10 mA, VcE2 = 5.0 V, f = 1.0 kHz 

le= 10µA, VcE2 = 5.0 V, f = 1.0 kHz 

VcE = 10 V, le= 10 mA, f = 20 MHz 

le= 10 mA, VcE 2 = 5.0 V, ls2 = 0 

le= 100 µA, VcE2 = 5.0 V, ls2 = 0 

dB le= 50 µA, VcE = 5.0 V, RG = 3.0 kn, 
Bandwidth = 100 Hz, f = 1.0 kHz 

dB le= 10µA, VcE = 5.0 V, RG = 10 kn, 
Bandwidth= 100 Hz, f = 1.0 kHz 

dB le= 3.0 µA, VcE = 5.0 V, RG = 30 kn, 
Bandwidth = 100 Hz, f = 1.0 kHz 

*Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 95°C/W (derating factor of 

10.5 mW!°C); junction to ambient thermal resistance of 345°C/W (derating factor of 2.9 mW!°C). 
4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length= 12 ms; duty cycle= 2%. 
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2N2894 • 2N2894A • 2N3012 • 2N3209 
PNP HIGH SPEED LOGIC SWITCHES 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• VcEO ... 12 V (MINI (2N2894/A, 2N3012I, 20 V (MINI (2N32091 

• ton ... 60 ns (MAXI@ 30 mA 

• t 0 tt ... 35 ns (MAXI @ 30 mA (2N2894AI 

• fT ... 400 MHz (MINI 

... 800 MHz (MINI 2N2894A 

• COMPLEMENTS ... 2N2396A, 2N4137 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (60 seconds) 

Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages and Current 
Vcao Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 4) 
VEBO Emitter to Base Voltage 
VcES Collector to Emitter Voltage 
I c Collector Current 

2N2894, 2N3012 
-12 v 
-12 v 
-4.0 v 
-12 v 

200 mA 

2N2894A 
-12 v 
-12 v 

-4.5 v 
-12 v 

200mA 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 
2N2894 2N2894A 

MIN. MAX. MIN. MAX. 

hFE DC Pulse Current Gain 30 30 

(Note 5) 40 150 40 120 

25 30 

20 

17 20 

VcE (sat) Collector Saturation Voltage (Note 5) -0.15 -0.13 

-0.2 -0.19 

-0.5 -0.45 

VsE (sat) Base Saturation Voltage (Note 5) -0.78 -0.98 -0.78 -0.92 

-0.85 -1.2 -0.85 -1.15 

-1.7 -1.0 -1.5 

VcEO(sus) Collector Emitter Sustaining -12 -12 

Voltage (Notes 4 & 5) 

hfe High Frequency Current Gain 4.0 8.0 

ICES Collector Reverse Current 80 

50 

icso Collector Cutoff Current 10 

10 

Cob Output Capacitance 6.0 4.5 

Cib Emitter Transition Capacitance 6.0 6.0 

BVcso Collector to Base Breakdown -12 -12 

Voltage 

Additional Electrical Characteristics on following page. 

NOTES: 

See T018·1 Package Outline 

-65°C to +200°C 
200°C 
300°C 

1.2W E BC 
0.36W 1 2 3 

2N3209 
-20 v 
-20 v 
-4.0 v 
-20 v 

200 mA 

UNITS TEST CONDITIONS 

le= 10 mA, VcE = -0.3 V 

le= 30 mA, VcE = -0.5 V 

le= 100 mA, VcE = -1.0 V 

le= 1.0 mA, VcE = -0.5 V 

le= 30 mA, VcE = -0.5 V, TA= -55°C 

v lc=10mA,ls=1.0mA 

v le= 30 mA, Is= 3.0 mA 

v le= 100 mA, Is= 10 mA 

v le= 10 mA, Is= 1.0 mA 

v le= 30 mA, Is= 3.0 mA 

v le= 100 mA, Is= 10 mA 

v le= 10 mA (pulsed), Is= o 

le= 30 mA, VcE = -10 V, f = 100 MHz 

nA VcE = -6.0 V, VEB = 0 

nA VcE=-10V,VEs=O 

µA V CB = -6.0 V. IE = 0, TA = 1 25° C 

µA Vea= -10 V, IE =O, TA= 125°C 

pF Vea= -5.0 V, IE= 0, f = 140 kHz 

pF VEB = -0.5 V, le= 0, f = 140 kHz 

v lc=10µA,IE=0 

'Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 146°C/W (derating factor of 

6.85 mW/°C); junction to ambient thermal resistance of 486°C/W (derating factor of 2.06 mW/°C). 
4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length= 300 µs; duty cycle= 1%. 
6. For product family characteristic curves, refer to Section 5-SS30. 
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2N2894 • 2N2894A • 2N3012 • 2N3209 
ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) (Cont'd) 

SYMBOL CHARACTERISTIC 
2N2894 2N2894A 

UNITS TEST CONDITIONS 
MIN. MAX. MIN. MAX. 

BVcES Collector to Emitter -12 -12 v le= 10 µA, VEB = 0 

Breakdown Voltage 

BVEBO Emitter to Base -4.0 -4.5 v IE=100µA,lc=O 

Breakdown Voltage 

ton Turn On Time 60 60 ns le"" 30 mA, IB"" 1.5 mA, 

(see test circuit no. 220) Vee= -3.o v 
lo ff Turn Off Time 90 35 ns le"" 30 mA, IB1""IB2=1.5 mA, 

(see test circuit no. 220) Vee= -2.0 v 
Ion Turn On Time 20 ns le"' 30 mA, IB1 "'3.0 mA, 

(see test circuit no. 378) Vee= -3.o v 
to ff Turn Off Time 25 ns le"' 30 mA, IB1 ""IB2"' 3.0 mA, 

(see test circuit no. 378) Vee= -3.o v 
TS Storage Time 20 ns le"' 10 mA, IB1 ""IB2"" 10 mA, 

(see test circuit no. 384) Vee= -3.o v 

SYMBOL CHARACTERISTIC 
2N3012 2N3209 

UNITS TEST CONDITIONS 
MIN. MAX. MIN. MAX. 

hfE DC Pulse Current Gain 25 25 le= 10 mA, VcE = -0.3 V 

(Note 5) 30 120 30 120 le= 30 mA, VcE = -0.5 V 

20 15 le= 100 mA, VcE = -1.0 V 

12 le= 30 mA, VcE = -0.5 V, TA= -55°C 

VcE(sat) Collector Saturation Voltage (Note 5) -0.15 -0.15 v le= 10 mA, IB = 1.0 mA 

-0.2 -0.2 v le= 30 mA, IB = 3.0 mA 

-0.5 -0.6 v le= 100 mA, IB = 10 mA 

-0.4 v le= 30 mA, IB = 3.0 mA, TA= 85°C 

VBE (sat) Base Saturation Voltage (Note 5) -0.78 -0.98 -0.78 -0.98 v IC = 10 mA, I B = 1 .0 mA 

-0.85 -1.2 -0.85 -1.2 v IC = 30 mA, I B = 3.0 mA 

-1.7 -1.7 v le= 100 mA, IB = 10 mA 

VcEO(sus) Collector Emitter Sustaining -12 -20 v le= 10 mA (pulsed), IB = 0 

Voltage (Note 4 & 5) 

hte High F.requency Current Gain 4.0 4.0 le= 30 mA, VcE = -10 V, f = 100 MHz 

ICES Collector Reverse Current 80 nA VcE = -6.0 V, VEB = 0 

80 nA VcE=-10V,VEB=0 I 
5.0 µA VcE = -6.0 V, VEB = 0, TA= 85°C 

10 µA VcE = -10 V, VEB = 0, TA= 125°C 

Cob Output Capacitance 6.0 5.0 pF VcB = -5.0 V, IE= 0, f = 140 kHz 

Cib Emitter Transition Capacitance 6.0 6.0 pF VEB = -0.5 V, le= 0, f = 140 kHz 

BVcBo Collector to Base Breakdown Voltage -12 -20 v lc=10µA,IE=0 

BVcES Collector to Emitter -12 -20 v le= 10 µA, VEB = 0 

Breakdown Voltage 

BVEBQ Emitter to Base Breakdown Voltage -4.0 -4.0 v IE=lOOµA,lc=O 

Ion Turn On Time 60 60 ns le"" 30 mA, IB"" 1.5 mA 

(see test circuit no. 220) 

lo ff Turn Off Time 75 90 ns le"" 30 mA, IB1"'IB2""1.5 mA, 

(see test circuit no. 220) Vee= -2.0 v 

4-211 



2N/PN2904/5/6/7•2N/PN2904A/5A/6A/7A 
PNP SMALL SIGNAL GENERAL PURPOSE AMPLIFIERS AND SWITCHES 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Po ... 625 mW @ TA = 25° C (PN Series) 
• VcEO ... 60 V (MIN) ("A" suffix devices), 40 V (MIN) (Non-suffix devices) 
• hFE ... 40-120 (2N/PN2904/6), 100-300 (2N/PN2905/7) 
• tan ... 45 ns (MAX) @ 150 mA, taff ... 100 ns (MAX) @ 150 mA 
• COMPLEMENTS ... 2N/PN2218 Series, 2N/PN2218A Series 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 

2N Series 
-65°C to +200°C 

200°C 

PN Series 
-55°C to +150°C 

150°C 

Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation 

at 25°C Case Temperature 
at 25°C Ambient Temperature 

Maximum Voltages and Current 

Collector to Base Voltage 

PN Series 
1.0W 

0.625 w 

2N2904/A 
2N2905/A 

3.0W 
0.6W 

2N/PN2904 
Series 
-60 v 

Collector to Emitter Voltage (Note 4) 
Emitter to Base Voltage 

-40V 
-5.0V 

2N2906/A 
2N2907/A 

1.8 w 
0.4 w 

2N/PN2904A 
Series 
-60V 
-60 v 
-5.0 v 

T05-1 

E B c 
1 2 3 

2N2904/A 

See Package Outline 

T018-1 

E B c 
1 2 3 

2N2906/A 

T092-1 

EBC 
1 2 3 

VcBo 
VcEO 
Vrno 
le Collector Current 600 mA 600mA 2N2905/A 2N2907/A PN Series 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

2N/PN2904 2N/PN2904A 

SYMBOL CHARACTERISTIC 2N/PN2906 2N/PN2906A TEST CONDITIONS 

MIN. MAX. MIN. MAX. 

hFE DC Current Gain (Note 5) 40 120 40 120 le= 150 mA, VcE = -10 V 

20 40 le= 500 mA, VcE = -10 V 

35 40 le= 10 mA, VcE = -10 V 

25 40 le= 1.0mA, VcE =-10V 

20 40 le= 0.1 mA, VcE = -10 V 

2N/PN2905 2N/PN2905A 

SYMBOL CHARACTERISTIC 2N/PN2907 2N/PN2907A TEST CONDITIONS 

MIN. MAX. MIN. MAX. 

hFE DC Current Gain (Note 5) 100 300 100 300 le= 150 mA, VcE = -10 V 

30 50 le= 500 mA, VcE = -10 V 

75 100 lc=10mA,VcE=-10V 

50 100 lc=1.0mA,VcE=-10V 

35 75 le= 0.1 mA, VcE =-10V 

Additional Electrical Characteristics on following page. *Planar is a patented Fairchild process. 

NOTES: 
1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 58.3°C/W (derating factor of 

17.2 mW/°C); junction to ambient thermal resistance of 292°C/W (derating factor of 3.42 mW/°C) for 2N2904, 2N2904A, 2N2905 and 
2N2905A; junction to case thermal resistance of 97.3°C/W (derating factor of 10.3 mW/°C); junction to ambient thermal resistance of 
437°C/W (derating factor of 2.28 mW!°C) for the 2N2906, 2N2906A, 2N2907 and 2N2907A. These ratings give a maximum junction 
temperature of 150°C and junction to case thermal resistance of 125°C/W (derating factor of 8.0 mW/°C); junction to ambient thermal 
resistance of 200°C/W (derating factor of 5.0 mW/°C) for PN2904/A, PN2905/A, PN2906/A, and PN2907/A. 

4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse Conditions: length = 300 µs; duty cycle= 1 %. 
6. For product family characteristic curves, refer to Section 5-SS22. 
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2N/PN2904/5/6/7•2N/PN2904A/5A/6A/7A 
ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature for all "A" Suffix Devices unless otherwise noted) (Cont'd) 

2N/PN2904/5 2N/PN2904A 
SYMBOL CHARACTERISTIC 2N/PN2906/7 2N/PN2905A UNITS TEST CONDITIONS 2N/PN2906A 

2N/PN2907A 
MIN. MAX. MIN. MAX. 

Vcelsatl Collector Saturation Voltage (Note 5) -0.4 -0.4 v le= 150 mA, Is= 15 mA 

-1.6 -1.6 v le= 500 mA, 18 = 50 mA 

Vse(sat) Base Saturation Voltage (Note 5) -1.3 -1.3 v le= 150 mA, Is= 15 mA 

-2.6 -2.6 v le= 500 mA, Is= 50 mA 

lcex Collector Reverse Current 50 50 nA Vee= -30 v. ve8 = -0.5 v 

Is Base Current 50 50 nA Vee= -30 v. ve8 = -0.5 v 

Cob Output Capacitance 8.0 8.0 pF le= o. Vcs = -10 v. f = 100 kHz 

Cib Emitter Transition Capacitance 30 30 pf le= o. Ves = -2.0 v. t = 100 kHz 

BVcso Collector to Base Breakdown Voltage -60 -60 v 1c=1oµA,1e=o 

VcEO(sus) Collector to Emitter Sustaining Voltage -60 -40 v le= 10 mA (pulsed), Is= O 
(Notes 4 & 5) 

BVeso Emitter to Base Breakdown Voltage -5.0 -5.0 v le= 10 µA, le= o 

td Turn On Delay Time 10 10 ns le= 150 mA, 181 = 15 mA, 
(see test circuit no. 224) Vee= 30 v 

tr Rise Time 40 40 ns lc=150mA,1 81 =ls2 =15mA, 
(see test circuit no. 224) 

Vee= 30 v 
ts Storage Time 80 80 ns le= 150 mA, 18 1 = 15 mA, 

(see test circuit no. 225) Vee= s.o v 

tf Fall Time 30 30 ns le= 150 mA, ls1=ls2=15 mA 
(see test circuit no. 225) 

Vee= 6.o v 

ton Turn On Time 45 ns le= 150 mA, 191 = 15 mA, 
(see test circuit no. 224) 

Vee= 3.o v 

to ff Turn Off Time 100 ns le= 150 mA, ls1=ls2=15 mA, 
(see test circuit no. 225) 

Vee= 6.o v 

hte High Frequency Current Gain 2.0 2.0 le= 50 mA, Vee= 20 v. f = 100 MHz 

lcso Collector Cutoff Current 20 10 nA le=o,vc8 =-50V 

20 10 µA le= 0, Vcs = -50V, TA= 150°C 

I 
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2N2913 • 2N2914 • 2N2972 • 2N2973 
DUAL NPN LOW LEVEL LOW NOISE DIFFERENTIAL AMPLIFIERS 

DIFFUSED SILICON PLANAR* TRANSISTORS 

• NF ... 4.0 dB (MAX) (2N2913/2N2972) 

• VcEO ... 45 v (MIN) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (60 seconds) 

Maximum Power Dissipation (Notes 2 & 3) 2N2913 
2N2914 

2N2913 
2N2914 

2N2972 
2N2973 

-65°C to +200°C 
200°C 

300°C 
2N2972 
2N2973 

Both Sides One Side Both Sides One Side 
Total Dissipation 

at 25°C Case Temperature 
at 1 00° C Case Temperature 
at 25°C Ambient Temperature 

Maximum Voltages and Current 
Vcso Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 4) 

VEBO Emitter to Base Voltage 
le Collector Current 

0.75W 
0.43W 

0.3W 

1.5W 0.5W 0.75W 
0.86W 0.29W 0.43W 

0.5W 0.25W 0.30W 

45 v 
45V 
6.0V 

30mA 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

2N2913 2N2914 
2N2972 2N2973 

SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. 

VcE(sat) Collector Saturation Voltage 0.35 0.35 

lcso Collector Cutoff Current 10 10 

10 10 

VcEO(sus) Collector to Emitter 45 45 
Sustaining Voltage (Note 5) 

NF Narrow Band Noise Figure 4.0 3.0 

NF Wide Band Noise Figure 4.0 3.0 

hf E DC Current Gain 60 240 150 600 

150 300 

100 225 

15 30 

VsE(ON) Emitter to Base "On" Voltage 0.7 0.7 

lcEO Collector Cutoff Current 2.0 2.0 

IEBO Emitter Cutoff Current 2.0 2.0 

hfe High Frequency Current Gain 3.0 3.0 

Cab Output Capacitance 6.0 6.0 

hib Input Resistance 25 32 25 32 

hob Output Conductance 1.0 1.0 

BVcso Collector to Base Breakdown Voltage 45 45 

BVEso Emitter to Base Breakdown Voltage 6.0 6.0 

See Package Outlines 

T05-9 T018-5 

CBEEBC CBEEBC 
123456 123456 

2N2913 2N2972 
2N2914 2N2973 

UNITS TEST CONDITIONS 

v le= 1.0 mA, 18 = 0.1 mA 

nA IE= 0, Vcs = 45 v 
µA IE= 0, Vcs = 45 V, TA= 150°C 

v le= 10 mA, Is= O (pulsed) 

dB le= 10µA, VcE = 5.0V, 

f = 1 kHz, Rs= 10k!.1, 

Bandwidth= 200 Hz 

dB le= 10µA, VcE = 5.0V, 

Rs= 1 O kn, f = 1 O Hz to 10 kHz, 

Bandwidth of 15.7 kHz 

le= 10µA, VcE = 5.0V 

le= 1.0 mA, VcE = 5.0 V 

le= 100µA, VcE = 5.0V 

le= 10µA, VcE = 5.0V, 

TA= -55°C 

v le= 0.1 mA, VcE = 5.0 V 

nA Is= 0, VcE = 5.0 v 
nA le= 0, VEB = 5.0 V 

le= 0.5 mA, VcE = 5.0 V, 

f = 20 MHz 

pf IE= 0, Vcs = 5.0 V, f = 140 kHz 

l1 le= 1.0mA, VcE = 5.0V, 

f = 1 .0 kHz 

µmhos le= 1.0mA, Vcs = 5.0V, 

f = 1.0kHz 

v lc=10µA,IE=O 

v IE=10µA,lc=O 

NOTES: *Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 200°C and junction to ambient thermal resistance of 584°C/W (derating factor of 

1.71 mW/°C) for one side; 350°C/W (derating factor of 2.86 mW/°C) for both sides for the 2N2913 and 2N2914. For the 2N2972 and 
2N2973, junction to ambient thermal resistance is 700°C/W (derating factor of 1.43 mW/°C) for one side; 584°C/W (derating factor of 
1. 71 mW /° C) for both sides. 

4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length = 300µs; duty cycle= 1 %. 
6. For product family characteristic curves, refer to Section 5 -SSS. 
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2N2915/A • 2N2919/A • 2N2974 • 2N2978 
DUAL NPN LOW LEVEL LOW NOISE DIFFERENTIAL AMPLIFIERS 

DIFFUSED SILICON PLANAR* TRANSISTORS 

• LVcEO ... 60 V (MIN) 
• hFE ... 60 (MIN)@ lc = 10 µA 

See Package Outlines 

• IVBEl - VBE21 ... 1.5 mV (MAX)@ 100 µA 
• ~VBE •.. 5.0µV/°C (MAX)@ 100µA, TA= -55QC to +125QC 
• NF ... 4.0 dB (MAX)@ f = 1.0 kHz 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (60 second) 

Maximum Power Dissipation (Notes 2 & 3) 

Total Dissipation at 25°C Case Temperature 
at 100° C Case Temperature 
at 25° C Ambient Temperature 

Maximum Voltages and Current for each Transistor 
VcBO Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note4) 
VEBO Emitter to Base Voltage 
le Collector Current 

2N2915/A, 2N2919/A 
One Side Both Sides 
0.75 w 1.5 w 
0.43 w 0.86 w 
0.30 w 0.50 w 

2N2915/A, 2N2974 
45 v 
45V 
6.0V 
30 mA 

-65°C to +200°C 
200°c 
300°C 

2N2974, 2N2978 
One Side 

0.5W 
0.29W 
0.25W 

Both Sides 
0.75W 
0.43 w 
0.30W 

2N2919/A, 2N2978 
60 v 
60 v 
6.0V 
30mA 

MATCHING CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

2N2915A 2N2915, 2N2919 

SYMBOL CHARACTERISTIC 2N2919A 2N2974, 2N2978 UNITS 

MIN. MAX. MIN. MAX. 

hFEl DC Current Gain Ratio 

hFE2 (Note 5) 0.9 1.0 0.9 1.0 

hfE1 DC Current Gain Ratio 

hfE2 (Note 5) 0.85 1.0 
(TA= -55°C to +125°C) 

IVBE1-VBE21 Base to Emitter Voltage 2.0 5.0 mV 

Differential (Note 6) 

1.5 3.0 mV 

1~(VBE1-VBE2ll Base to Emitter Voltage 0.4 0.8 mV 

Differential Change (5µV/°C) (10µV/°C) 

(TA= -55°C to +25°C) 

1~(VBE1-VBE2ll Base to Emitter Voltage 0.5 1.0 mV 
Differential Change (5µV/°C) (10µV/°C) 

ITA = +25°C to +125°C) 

T05-9 

CBEEBC 
123456 

2N2915/A 
2N2919/A 

TOlB-5 

EBCEBC 
123456 

2N2974 
2N2978 

TEST CONDITIONS 

le= 100 µA, VcE = 5.0 v 

VcE = 5.0 V, le= 100µA to 1.0 mA 

le= 10µA to 1.0 mA, VcE = 5.0 V 

le= 100 µA, VcE = 5.0 v 

le= 100 µA, VcE = 5.0 v 

le= 100 µA, VcE = 5.0 v 

Additional Electrical Characteristics on following page. 

NOTES: 'Planar is a patented Fairchild process. 
1. These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 200°C and junction to ambient thermal resistance of 584°C/W (derating factor of 

1. 71 mW/ QC) for one side; 350° C/W (derating factor of 2.86 mW/ °C) for both sides for the 2N2915, 2N2915A, 2N2919 and 2N2919A. 
For the 2N2974, 2N2978, junction to ambient thermal resistance of 700°C/W (derating factor of 1.43 mW/ °C) for one side; 584°C/W 
(derating factor of 1.71 mW/ QC) for both sides. 

4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Lowest of two h FE readings is taken as h FE 1 for purposes of this ratio. 
6. Absolute values. 
7. Pulse conditions: length = 300 µs; dutY cycle = 1 %. 
8. For product family characteristic curves, refer to Section 5 - SSS. 
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2N2915/ A • 2N2919/ A • 2N2974 • 2N2978 
ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) (Cont'd) 

2N2915/A 2N2919/A 
SYMBOL CHARACTERISTIC 2N2974 2N2978 UNITS TEST CONDITIONS 

MIN. MAX. MIN. MAX. 

hFE DC Current Gain 150 150 le= 1.0 mA, VcE = 5.0 V 

100 100 le= 100 µA, VcE = 5.0 v 
60 240 60 240 le= 10µA, VcE = 5.0 v 
15 15 le= 10 µA, VcE = 5.0 V, 

TA= -55°C 

VcE(sat) Collector Saturation Voltage 0.35 0.35 v le= 1.0 mA, Is= 0.1 mA 

VBE(ON) Emitter to Base "On" Voltage 0.7 0.7 v le= 0.1 mA, VcE = 5.0 V 

tcso Collector Cutoff Current 10 2.0 nA 'E = o. Vcs = 45 v 
10 10 µA 'E = 0, Vcs = 45 V, TA= 150°C 

'cEo Collector Cutoff Current 2.0 2.0 nA Is= 0, VcE = 5.0 v 
'EBO Emitter Cutoff Current 2.0 2.0 nA le= 0, VEB = 5.0 V 

Cab Output Capacitance 6.0 6.0 pF 'E = 0, Vcs = 5.0 V, f = 140 kHz 

hib Input Resistance 25 32 25 32 .!1 le= 1.0 mA, Vcs = 5.0 V, 

f = 1.0 kHz 

hob Output Conductance 1.0 1.0 µmhos le= 1.0 mA, Vcs = 5.0 V, 

f = 1.0 kHz 

hfe High Frequency Current Gain 3.0 8.0 3.0 le= 0.5 mA, VcE = 5.0 V, 

f = 20 MHz 

BVcso Collector to Base Breakdown 45 
Voltage 

60 v le= 10 µA, IE = 0 

VcEO(sus) Collector to Emitter Sustaining 45 60 v le= 10 mA, Is= 0 
Voltage (pulsed) (Notes 4 & 7) 

BVEBO Emitter to Base Breakdown 6.0 6.0 v IE= 10 µA, le= 0 
Voltage 

NF Narrow Band Noise Figure 4.0 4.0 dB le= 10µA, VcE = 5.0V,f=1.0kHz, 

Rs= 10 k.!1, PBW = 200 Hz 

NF Wide Band Noise Figure 4.0 4.0 dB le= 10 µA, VcE = 5.0 V, 

f = 10 Hz to 10 kHz, 

Rs= 10 k.!1, PBW = 15.7 kHz 

Cib Input Capacitance 

2N2915A 10 pF 

2N2919.l'. 10 pF 
le= 0, VEB = 0.5 V, f= 1.0 MHz 
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2N2916/ A • 2N2920/ A • 2N2975 • 2N2979 
DUAL NPN LOW LEVEL LOW NOISE DIFFERENTIAL AMPLIFIERS 

DIFFUSED SILICON PLANAR* TRANSISTORS 

• VcEO ... 60 V (MIN) (2N2920/20A/79) 
• hFE ... 150 (MIN)@ 10 µA 

See Package Outlines 

• TIGHT VcE MATCHING ... 1.5 mV (MAX)@ 100 µA (2N2916A/20A) 
• TIGHT VBE TRACKING ... 5.0 µV/°C (MAX)@ 100 µA, -55°C TO +125°C 
• BETA MATCH GUARANTEED OVER TEMPERATURE ... 15% (MAX) FROM 100 µA TO 

1.0 mA, --55°C TO +125°C 
• NF ... 3.0 dB (MAX) @ 1.0 kHz 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (GO seconds) 

Maximum Power Dissipation (Notes 2 & 3) 

Total Dissipation at 25° C Case Temperature 
at 100°c Case Temperature 
at 25°C Ambient Temperature 

Maximum Voltages and Current 
VcBO Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 4) 
VEBO Emitter to Base Voltage 
le Collector Current 

--65°C to +200°C 
200°C 
300°C 

2N2916/A, 2N2920/A 2N2975, 2N2979 
One Side Both Sides One Side Both Sides 
0.75W 1.5W 
0.43 W 0.8GW 
0.3W 0.5W 

2N2916/16A/75 
45 v 
45 v 
G.O v 
30mA 

0.5 w 0.75 w 
0.29 w 0.43 w 
0.25 W 0.3W 

2N 2920/20A/79 
GOV 
GOV 
G.OV 
30mA 

T05·9 T018·5 

CBEEBC CBEEBC 
123456 123456 

2N2916 
2N2916A 
2N2920 2N2975 
2N2920A 2N2979 

MATCHING AND ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

2N291GA 2N291G, 2N2920 
SYMBOL CHARACTERISTIC 2N2920A 2N2975, 2N2979 UNITS TEST CONDITIONS 

MIN. MAX. MIN. MAX. 

hFE1 DC Current Gain Ratio 0.9 1.0 0.9 1.0 le= 100 µA, VcE = 5.0 v 
--- (Note 5) 
hFE2 0.85 1.0 le= 100µA to 1.0 mA, 

VcE = 5.0 V, TA= 55°C to +125°C 

I vBE1-vBE2 I Base to Emitter Voltage 2.0 5.0 mV le= 10 µA to 1.0 mA, VcE = 5.0 v 
Differential (Note G) 

1.5 3.0 mV le= 100 µA, VcE = 5.0 v 

I li!VBE 1-vBE2l I Base to Emitter Voltage 0.4 0.8 mV le= 100 µA, VcE = 5.0 V, 
Differential Change (5µV/°C) (10µV/°C) TA= -55°C to +25°C 

0.5 1.0 mV le= 100 µA, VcE = 5.0 V, 

(5µV/°C) (10µV/°C) TA= 25°C to +125°C 

hfe High Frequency Current 3.0 8.0 3.0 le= 0.5 mA, VcE = 5.0 V, 

Gain f=20MHz 

Additional Electrical Characteristics on following page. *Planar is a patented Fairchild process. 

NOTES: 
1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 200°C and junction to ambient thermal resistance of 584°C/W (derating factor of 

1. 71 mW/ ° Cl for one side; 350° C/W (derating factor of 2.86 mW/ °C) for both sides for the 2N2916, 2N2916A, 2N2920, and 2N2920A. 
For the 2N2975 and 2N2979, junction to ambient thermal resistance of 700°C/W (derating factor of 1.43 mW/°C) for one side; 584°C/W 
(derating factor of 1.71 mW!° Cl for both sides. 

4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Lowest of two hFE readings is taken as hFE1 for purposes of this ratio. 
6. Absolute values. 
7. Pulse conditions: length = 300 µs; duty cycle = 1 %. 
8. For product family characteristic curves, refer to Section 5 - SSS. 
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2N2916/ A • 2N2910/ A • 2N2975 • 2N2979 
ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) (Cont'd) 

SYMBOL CHARACTERISTIC 2N2916/16A/75 2N2920/20A/79 UNITS TEST CONDITIONS MIN. MAX. MIN. MAX. 

hFE DC Current Gain 300 300 le= 1.0 mA, VcE = 5.0 V 

225 225 le= 100 µA, VcE = 5.0 v. 
150 600 150 600 le= 10µA, VcE = 5.0 v 

2N2916A, 2N2920A only 40 40 le= 10 µA, VcE = 5.0 v 
TA =-55°C 

30 le= 10 µA, VcE = 5.0 V, TA =-55°C 

VcE(sat) Collector Saturation Voltage 0.35 0.35 v le= 1.0 mA, ls= 0.1 mA 

VsE(ON) Emitter to Base "On" Voltage 0.7 0.7 v le= 0.1 mA, VcE = 5.0 V 

icso Collector Cutoff Current 10 2.0 nA IE = 0, Vee= 45 v 
10 10 µA IE= 0, Vee= 45 V, TA= 150°C 

ICEO Collector Cutoff Current 2.0 2.0 nA ls=O,VcE=5.0V 

IEBO Emitter Cutoff Current 2.0 2.0 nA •c = o, VEs = 5.o v 
Cob Output Capacitance 6.0 6.0 pF IE= 0, Vee= 5.0 V, f = 140 kHz 

hib Input Resistance 25 32 25 32 n le= 1.0 mA, Vee= 5.0 V, f= 1.0kHz 

hob Output Conductance 1.0 1.0 µmhos le= 1.0 mA, Vee= 5.0 V, f= 1.0kHz 

BVcso Collector to Base Breakdown 45 60 v le= 10µA, IE =O 
Voltage 

VcEO(sus) Collector to Emitter Sustaining 45 60 v •c=10mA,ls =O 
Voltage (Pulsed) (Notes 4 & 7) 

BVEBO Emitter to Base Breakdown 6.0 6.0 v IE=10µA,lc=O 
Voltage 

NF Wide Band Noise Figure 3.0 3.0 dB le= 10 µA, VcE = 5.0 V, 

f = 10 Hz to 10 kHz, PBW = 15.7 Hz, 

Rs= 10 kn 

NF Narrow Band Noise Figure 3.0 3.0 dB le= 10 µA, VcE = 5.0 V, f= 1.0kHz, 

PBW = 200 Hz, Rs= 10 kn 

Cib Input Capacitance 

2N1916A, 2N2920A only 10 10 pF le= 0, VEs = 0.5 v. f = 1.0 MHz 
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2N2917 • 2N2918 • 2N2976 • 2N2977 
NPN LOW LEVEL LOW NOISE DIFFERENTIAL AMPLIFIERS 

DIFFUSED SILICON PLANAR* TRANSISTORS 

• hFE11hFE2 ... 25% (MAX)@ 100 µA 
• VBE1-VBE2 •.. 5.0 mV (MAX)@ 100 µA, 10 mV (MAX) FROM 10 µA TO 1.0 mA 
• 1WBE •.. 20µV/°C (MAX)@ 100µA 
• VcEO ... 45 v (MIN) 
• NF ... 3.0dB (MAX) WIDE BAND AND AT 1.0 kHz (2N2977, 2N2918) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (60 seconds) 

Maximum Power Dissipation 2N2917/18 
(Notes 2 & 3) ONE SIDE 
Total Dissipation 

at 25° C Case Temperature 0. 75 W 
at 100° C Case Temperature 0.43 W 
at 25° C Ambient Temperature 0.3 W 

Maximum Voltages and Currents for Each Transistor 
VcBO Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 4) 
VEBO Emitter to Base Voltage 
I c Collector Current 

-65° C to +200° C 
200°C 
300°C 

2N2917/18 2N2976/77 2N2976/77 
BOTH SIDES ONE SIDE BOTH SIDES 

1.5W 0.5W 0.75W 
0.86W 0.29W 0.43W 
0.50W 0.25W 0.30W 

45V 
45V 
6.0V 

30mA 

MATCHING AND ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

2N2917 2N2918 
2N2976 2N2977 

SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. UNITS 

hFE1 DC Current Gain Ratio 0.8 1.0 0.8 1.0 
hFE2 (Note 5) 

I vBE1 -vBE2 I Base to Emitter Voltage 10 10 mV 
Differential (Note 6) 5.0 5.0 mV 

j 6(VBE1 -vBE2l I Base to Emitter Voltage 1.6 1.6 mV 
Differential Change 

2.0 2.0 mV 

NF Narrow Band Noise Figure 4.0 3.0 dB 

NF Wide Band Noise Figure 4.0 3.0 dB 

See Package Outlines 

T05-9 

CBEEBC 
123456 

2N2917 
2N2918 

T018-5 

EBCEBC 
123456 

2N2976 
2N2977 

TEST CONDITIONS 

le= 100µA, VcE = 5.0V 

le= 10µA to 1.0mA, VcE = 5.0V 

le= 100µA, VcE = 5.0V 

le= 100 µA, VcE = 5.0 v 

TA = -55° C to +25° C 

(20µV/°C) 

le= 100 µA, VcE = 5.0 V, 

TA= +25°C to +125°C 

(20µV/°C) 

le= 10µA, VcE = 5.0V, 

BW = 200 Hz, Rs = 10 k.11, f = 1 kHz 

le= 10 µA, VcE = 5.0 V, 

3.0 dB pts. @ 25 Hz & 10 Hz 

Rs= 10 k.11, f = 15.7 kHz 

Additional Electrical Characteristics on following page. 

NOTES: •Planar is a patented Fairchild process. 
1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 200°C and junction to ambient thermal resistance of 584°C/W (derating factor of 

1.71 mW/°C) for one side; 292°C/W (derating factor of 2.86 mW/°C) for both sides for the 2N2917 and 2N2918. For the 2N2976 and 
2N2977 junction to ambient thermal resistance of 700°C/W (derating factor of 1.43 mW/°C) for one side; 584°C/W (derating factor of 
1. 71 mW/° C) for both sides. 

4. Ratings refers to a high current point where collector to emitter voltage is lowest. 
5. Lowest of two hFE readings is taken as hFEl for purposes of this ratio. 
6. Absolute values. 
7. Pulse conditions: length = 300 µs; duty cycle= 1 %. 
8. For product family characteristic curves, refer to Section 5 - SS8. 

4-219 

I 



2N2917 • 2N2918 • 2N2976 • 2N2977 
ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) (Cont'd) 

2N2917 2N2918 
2N2976 2N2977 

SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS 

hFE DC Current Gain 150 300 le= 1.0mA, VcE = 5.0V 

100 225 le= 100µA, VcE = 5.0V 

60 240 150 600 le= 10µA, VcE = 5.0 v 

15 30 le= 10µA, VcE = 5.0V, 

TA= -55°C 

VcE(satl Collector Saturation Voltage 0.35 0.35 v le= 1.0mA, le= 0.1 mA 

VeE(ONI Base to Emitter "On" Voltage 0.7 0.7 v le= 0.1 mA, VcE = 5.0V 

lceo Collector Cutoff Current 10 10 nA IE= 0, Vee= 45 v 

10 10 µA IE=O,Vce=45V, 

TA= +150°C 

lcEO Collector Cutoff Current 2.0 2.0 nA le =O, VcE = 5.0V 

IEBO Emitter Cutoff Current 2.0 2.0 nA le= o. vEe = 5.o v 

Cob Output Capacitance 6.0 6.0 pF IE= o. Vee= 5.0V, 

f = 140 kHz 

hfe High Frequency Current Gain 3.0 3.0 le =0.5mA, VcE = 5.0V, 

f = 20MHz 

hib Input Resistance 25 32 25 32 n IC = 1 .0 mA, V CB = 5.0 V, 

f = 1 kHz 

hob Output Conductance 1.0 1.0 µmho le= 1.omA, Vea= 5.ov. 

f = 1 kHz 

BVceo Collector to Base 45 45 v le= 10µA, IE =O 
Breakdown Voltage 

VcEO(susl Collector to Emitter 45 45 v le= 10mA,(pulsed), la= O 
Sustaining Voltage 
(Notes4 & 7) 

BVEBO Emitter to Base 6.0 6.0 v IE = 10 µA, IC = 0 
Breakdown Voltage 
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2N3009 • 2N3013 • 2N3014 
NPN HIGH SPEED SATURATED LOGIC SWITCHES 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• VcEO ... 20 v (MIN) (2N3014), 15 v (MIN) (2N3009, 2N3013) 
• rs ... 18 ns (MAX)@ 10 mA 

See T018-2 Package Outline 

• ton ... 15 ns (MAX)@ 300 mA (2N3009, 2N3013), 16 ns (MAX)@ 30 mA (2N3014) 
• toff ... 25 ns (MAX)@ 300 mA (2N3009, 2N3013),@ 30 mA (2N3014) 
• COMPLEMENTS ... 2N5455, 2N5456 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature -55°C to +200°C 
Operating Junction Temperature 
Lead Temperature (60 seconds) 

Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25° C Ambient Temperature 

at 25°C Case Temperature 

Maximum Voltages and Current 
Vcso Collector to Base Voltage 
VcES Collector to Emitter Voltage 
Vceo Collector to Emitter Voltage (Note 4) 
Ve so Emitter to Base Voltage 
le Collector Current 

Pulse= 10 µs 

2N3009 2N3013 
40 v 40 v 
40 v 40 v 
15 v 15 v 
4.0 v 5.0 v 

200mA 200 mA 
500mA 500 mA 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

2N3009 2N3013 2N3014 
SYMBOL CHARACTERISTIC 

MIN. MAX. MIN. MAX. MIN. MAX. 

hFE DC Current Gain (Note 5) 30 120 30 120 30 120 

25 

25 25 

25 

15 15 

12 12 

VcE(sat) Collector to Emitter Saturation 0.18 
Voltage (Note 5) 0.18 0.18 0.18 

0.28 0.28 0.35 

0.5 0.5 

0.3 

0.25 0.25 

VsE(sat) Base to Emitter Saturation 0.75 0.95 0.75 0.95 0.75 0.95 
Voltage (Note 5) 1.2 1.2 1.2 

1.7 1.7 

0.7 0.8 

hte High Frequency Current Gain 3.5 3.5 3.5 

Cob Output Capacitance 5.0 5.0 5.0 

Cib Input Capacitance 8.0 8.0 8.0 

Additional Electrical Characteristics on following page. 

NOTES: 

UNITS 

v 
v 
v 
v 
v 

v 

v 
v 
v 
v 

pF 

pF 

200°C 
300°C 

0.36W 
1.2W 

2N3014 
40 v 
40 v 
20 v 
5.0 v 

200mA 
500mA 

E B C 
1 2 3 

TEST CONDITIONS 

lc=30mA,Vce=0.4V 

le= 10 mA, VcE = 0.4 V 

le= 100 mA, Vee = 0.5 V 

le= 100 mA, Vee= 1.0 V 

le= 300 mA, Vee= 1.0 V 

le= 30 mA, Vee= 0.4 V 

TA= -55°C 

le= 10mA, ls= 1.0mA 

le= 30 mA. Is= 3.0 mA 

lc=100mA,ls=10mA 

le= 300 mA, I B = 30 mA 

le= 30 mA, Is= 3.0 mA. 

TA= 85°C 

le= 30 mA, 18 = 3.0 mA. 

TA=125°C 

IC = 30 mA, I B = 3.0 mA 

lc=lOOmA,1 8 =10mA 

le= 300 mA, ls= 30 mA 

lc=lOmA,1 8 =1.0mA 

lc=30mA,Vce=10V, 

f = 100 MHz 

IE= 0, Vcs = 5.0 v 
ic = o. v8 e = o.5 v 

'Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 146°C/W (derating factor of 

6.85 mW/ °CI; junction to ambient thermal resistance of 486°C/W (derating factor of 2.06 mW/ °C). 
4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length= 300 µs; duty cycle= 1 %. 
6. For product family characteristic curves, refer to Section 5 - SS5. 
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2N3009 • 2N3013 • 2N3014 
ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) (Cont'd) 

SYMBOL CHARACTERISTIC 
2N3009 2N3013 2N3014 

UNITS TEST CONDITIONS 
MIN. MAX. MIN. MAX. MIN. MAX. 

ICES Collector Reverse Current 0.5 0.3 0.3 µA V CE = 20 V, V BE = 0 

15 µA VcE = 20 v. VsE = 0, TA= 85°C 

40 40 µA VcE = 20 v. VsE = o. TA= 125°C 

BVcso Collector to Base Breakdown 40 40 40 v le= 100µA, IE= 0 
Voltage 

BVcES Collector to Emitter Breakdown 40 40 40 v le= 100µA, VsE = 0 
Voltage 

VcEO(sus) Collector to Emitter Sustaining 15 15 20 v le= 10 mA, Is= 0 
Voltage (Notes 4 & 5) 

BVEBO Emitter to Base Breakdown 4.0 5.0 5.0 v IE= 100µA, lc = 0 
Voltage 

Ts Charge Storage Time Constant 18 18 18 ns le"' 101 "'= 182"' 10 mA 
(see test circuit no. 3111) 

ton Turn On Time 
(see test circuit no. 233) 15 15 ns le"' 300 mA, 101 "'30 mA 

(see test circuit no. 268) 16 ns le"' 30 mA, 18 1 "'3.0 mA 

to ff Turn Off Time 
(see test circuit no. 233) 25 25 ns le"' 300 mA, 101 "'-102"' 3.0 mA 

(see test circuit no. 286) 25 ns le"' 30 mA, 18 1 "'-1 8 2 "'3.0 mA 
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2N3011 
NPN HIGH SPEED SATURATED LOGIC SWITCH 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 

• VcEO .... 12 V (MINI 

• Ts ... 13 ns (MAXI @ 10 mA 

• t 0 n ... 15 ns (MAXI@ 30 mA 

• toff ... 20 ns (MAXI@ 30 mA 

• COMPLEMENTS ... 2N4208 

ABSOLUTE MAXIMUM RATINGS (Note 11 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (60 seconds) 

Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25° C Case Temperature 

at 100° C Case Temperature 
at 25° C Ambient Temperature 

Maximum Voltages and Currents 

VcBO Collector to Base Voltage 
VcES Collector to Emitter Voltage 
VcEO Collector to Emitter Voltage (Note 4) 

VEBO Emitter to Base Voltage 
le Collector Current (Pulse Width= 10 µs) 

le DC Collector Current 

ELECTRICAL CHARACTERISTICS (25QC Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. 

hfE DC Pulse Current Gain (Note 51 30 120 

25 

12 

Vee (sat I Collector Saturation Voltage (Note 5) 0.2 

0.25 

0.5 

0.3 

V9E(satl Base Saturation Voltage (Note 51 0.72 0.87 

1.15 

1.6 

hte High Frequency Current Gain 4.0 

Cob Output Capacitance 4.0 

Ices Collector Reverse Current 400 

10 

BVcso Collector to Base Breakdown Voltage 30 

BVcEs Collector to Emitter Breakdown Voltage 30 

VcEO(susl Collector to Emitter Sustaining Voltage 12 

(Note 5) 

BVeso Emitter to Base Breakdown Voltage 5.0 

icso Collector to Base Cutoff Current 4.0 

Ts Charge Storage Time Constant 13 

(see test circuit no. 3111 I 

ton Turn On Time (see test circuit no. 2861 15 

to ff Turn Off Time (see test circuit no. 286) 20 

NOTES: 

See T018-1 Package Outline 

-65Q C to +200Q C 
200QC 

300°C 

UNITS 

v 

v 

v 

v 

v 

v 

pF 

nA 

µA 

v 

v 

v 

v 

µA 

ns 

ns 

ns 

1.2W 

0.68 w 
0.36W 

30 v 
30 v 
12 v 

5.0 v 
500 mA 
200 mA 

E B C 
1 2 3 

TEST CONDITIONS 

le= 10 mA, Vee= 0.35 V 

le= 30 mA. Vee= 0.4 V 

le= 100 mA, Vee = 1.0 V 

le= 10 mA, Is= 1.0 mA 

le= 30 mA, ls= 3.0 mA 

IC = 100 mA, I B = 10 mA 

le= 10 mA, 19 = 1.0 mA, TA= 85QC 

IC = 10 mA, I B = 1 .0 mA 

le= 30 mA, Is= 3.0 mA 

le= 100 mA, Is= 10 mA 

le= 20 mA, Vee= 10 V, f = 100 MHz 

IE= 0, Vcs = 5.0 V, f = 140 kHz 

Vee= 20 V, VsE =o 

Vee= 20 v. VsE = 0, TA= 85QC 

lc=lOµA,le=o 

le= 10 µA, Vee= o 
le= 10 mA, (pulsed) 19 = O 

IE= 100 µA, le= 0 

vc8 = 20 v 

le"' 191 "' 182"' 10 mA 

le"" 30 mA, 191 ""3.0 mA, Vee= 2.0 V 

le"" 30 mA, 191 ""3.0 mA, Vee= 2.0 V, 

192"" 3.0 mA 

*Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 200Q C and junction to case thermal resistance of 146Q C/W (derating factor of 

6.85 mW/QC); junction to ambient thermal resistance of 486Q C/W (derating factor of 2.06 mW/QC) for 2N3011. 
4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length= 300 µs; duty cycle= 2%. 
6. For product family characteristic curves, refer to Section 5-SS28. 
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2N3019 • 2N3020 
NPN SMALL SIGNAL GENERAL PURPOSE AMPLIFIERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• VcEO ... 80 V (MIN) 

• hFE ... 100-300@ 150 mA (2N3019) 

• ... 50 (MIN)@ 100 µA & 500 mA (2N3019) 

• VcE(satl ... 0.5 V (MAXI@ 500 mA 

• COMPLEMENTS ... 2N4031, 2N4033 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation (Notes 2 & 3) 

Total Dissipation at 25° C Ambient Temperature 

at 25° C Case Temperature 

Maximum Voltages and Current 

VcEO Collector to Emitter Voltage 

VcB Collector to Base Voltage 
VEB Emitter to Base Voltage 

I c Collector Current 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 
2N3019 2N3020 

MIN. MAX. MIN. MAX. 

BVcEO Collector to Emitter Breakdown 80 80 

Voltage (Note 4) 

BVcBo Collector to Base Breakdown 140 140 

Voltage 

BVEBO Emitter to Base Breakdown 7.0 7.0 

Voltage 

'cBo Collector Cutoff Current 10 10 

10 10 

IEBo Emitter Cutoff Current 10 10 

VcE(sat) Collector to Emitter Saturation 0.2 0.2 

Voltage (Note 4) 0.5 0.5 

VBE(sat) Base to Emitter Saturation 1 .1 1 .1 

Voltage (Note 41 

hFE DC Current Gain (Note 4) 50 30 100 

90 40 120 

100 300 40 120 

40 

50 30 100 

15 15 

hte Current Gain Bandwidth Product 5.0 5.0 

Cob Output Capacitance 12 12 

Cib Input Capacitance 60 60 

hte Small Signal Current Gain 80 400 30 200 

rb'Cc Collector Base Time Constant 400 400 

NF Noise Figure 4.0 

NOTES: 

See T05· 1 Package Outline 

-65°C to +200°C 
200°C 

UNITS 

v 

v 

v 

nA 

µA 

nA 

v 
v 
v 

pF 

pF 

PS 

dB 

0.8 w 
5.0 w 

80 v 
140 v 
7.0 v 
1.0 A 

E B C 
1 2 3 

TEST CONDITIONS 

lc=30mA,IB=o 

le= 100 µA, IE= 0 

IE=100µA,lc=O 

VcB=90V,IE=0 

VcB =90 V, IE =O, TA= 150°C 

VEB = 5.0 V, le= 0 

le= 150 mA, I B = 15 mA 

lc=500mA,IB=50mA 

le= 150 mA, IB = 15 mA 

lc=0.1 mA,VcE=10V 

lc=10mA,VcE=10V 

lc=150mA,VcE=10V 

le= 150 mA, VcE = 10 V, TA= -55°C 

le= 500 mA, VcE = 10 V, 

le= 1.0 A, VcE = 10 v 
le= 50 mA, VcE = 10 V, f = 20 MHz 

V CB = 1 0 V, I E = 0, f = 1 .0 MHz 

VEB = 0.5 V, le= 0, f = 1.0 MHz 

le= 1.0 mA, VcE = 5.0 v, f = 1 .o kHz 

le= 10 mA, VcE = 10 V, f = 4.0 MHz 

le= 100 µA, VcE = 10 V, f = 1.0 kHz, 

Rs= 1.0 kn 

*Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 35°C/W (derating factor of 

28.6 mW/°C); junction to ambient thermal resistance of 217° C/W (derating factor of 4.6 mW/°C). 
4. Pulse conditions: length <300 µs; duty cycle <1%. 
5. For product family characteristic curves, refer to Section 5 - SS17. 

4-224 



2N3053 
NPN SMALL SIGNAL GENERAL PURPOSE AMPLIFIER 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 

• VcEo ... 40 v (MIN) 

• hFE ... 50-250@ 150 mA 
• fr ... 100 MHz (MIN)@ 50 mA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 

Operating Junction Temperature 

Maximum Power Dissipation (Notes 2 & 3) 

Total Dissipation at 25° C Case Temperature 

Linear Derating Factor 

Maximum Voltages and Current 

VcEO Collector to Emitter Voltage 

Vcso Collector to Base Voltage 

VEBO Emitter to Base Voltage 

le Collector Current (Continuous) 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. 

BVcEO Collector to Emitter Breakdown Voltage 40 

BVcER Collector to Emitter Breakdown Voltage 50 

BVcso Collector to Base Breakdown Voltage 60 

BVEBO Emitter to Base Breakdown Voltage 5.0 

le Ex Collector Cutoff Current 0.25 

IEBO Base Cutoff Current 0.25 

hFE DC Current Gain (Note 4) 25 

50 250 

VcE(sat) Collector to Emitter Saturation Voltage (Note 4) 1.4 

VsE(sat) Base to Emitter Saturation Voltage (Note 4) 1.7 

VsE(ON) Base to Emitter "On" Voltage 1.7 

hte Current Gain Bandwidth Product 5.0 

Cob Output Capacitance 15 

Cib Input Capacitance 80 

NOTES: 

See T05-1 Package Outline 

-65°C to +200"C 

20o"c 

5.0 w 
28.6 mW(C 

E B C 
1 2 3 

UNITS 

v 
v 
v 
v 

µA 

µA 

v 
v 
v 

pF 

pF 

40 v 
60 v 

5.0 v 
700 mA 

TEST CONDITIONS 

le= 100 µA, IE= 0 

ic = 100 µA, RsE = 10 n 
le= 100 µA, IE= 0 

IE=100µA,lc=O 

VcE = 30 V, VEB(OFF) = 1.5 V 

le= 0, VEB = 4.0 V 

le= 150 mA, VcE = 2.5 V 

le= 150 mA, VcE = 10 V 

lc=150mA,ls=15mA 

lc=150mA,ls=15mA 

le= 150 mA, VcE = 2.5 V 

le= 50 mA, VcE = 10 V, f = 20 MHz 

Vee= 10 V, IE= 0, f = 140 kHz 

VEB = 0.5 V, le= 0, f = 140 kHz 

*Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle O§>eration. 
3. These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 35 C/W (derating factor of 

28.6 mW/°C). 
4. Pulse conditions: length = 300 µs; duty cycle= 2%. 
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2N3054 
25 WAIT NPN POWER TRANSISTOR 

DIFFUSED SILICON 81-MESAR™ TRANSISTOR 

• LVcEO ... 55 V (MIN) 

• hFE ... 25-100@ le= 500 mA, VcE = 4.0 V 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation 
Total Dissipation at 25° C Case Temperature 

Linear Derating Factor 

Maximum Voltages and Currents 

VcBO Collector to Base Voltage 
VcEO Collector to Emitter Voltage 

VEBO Emitter to Base Voltage 
le Collector Current 

I B Base Current 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. 

lcEX Collector Cutoff Current 1.0 

6.0 

IEBO Emitter Cutoff Current 1.0 

lcEO Collector Cutoff Current 0.5 

VcEO(sus) Collector Sustaining Voltage (Note 2) 55 

VcER(sus) Collector Sustaining Voltage (Note 2) 60 

hFE DC Current Gain (Note 2) 5.0 

25 100 

VcE(sat) Collector Saturation Voltage (Note 2) 1.0 

6.0 

VsE(ON) Base to Emitter "On" Voltage (Note 2) 1 .7 

fhfe Small Signal Cutoff Frequency 30 

hfe Small Signal Current Gain 25 180 

NOTES: 

See T066-1 Package Outline 

-65° C to +200° C 
200°C -II 

UNITS 

mA 

mA 

mA 

mA 

v 
v 

v 
v 
v 

kHz 

25 w 
0.142 W/°C 

90 v 
55 v 

7.0 v 
4.0 A 

2.0 A 

BE 
1 2 

TEST CONDITIONS 

VcE = 90 V, VEs = 1.5 v 
V CE = 90 V, VE B = 1 .5 V, TC = 1 50° C 

VE B = 7 .0 V, IC = 0 

VcE=30V,19=0 

1c=1oomA,1 8 =0 

le= 100 mA, RsE = 100 fl 

le= 3.0 A, VcE = 4.0 v 
le= 500 mA, VcE = 4.0 V 

lc=500mA,ls=50mA 

ic = 3.o A, 18 = 1.0 A 

le= 500 mA, VcE = 4.0 V 

VcE = 4.0 V, le= 100 mA 

VcE = 4.0 V, le= 100 mA, f = 1.0 kHz 

"'Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. Pulse conditions: length = 300 µs; duty cycle= 2%. 
3. For product family characteristic curves, refer to Section 5-PWR5. 
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2N3055 
115 WATI NPN POWER 

DIFFUSED SILICON Bl-MESAR TM TRANSISTOR 

• VcEO ... 60 V (MIN) 

• hFE ... 20-70@ le= 4.0 A, VcE = 4.0 v 
• VcE(sat) ... 1.0 v (MAX)@ le= 4.0 A 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature ( 1 0 seconds) 

Maximum Power Dissipation 

Total Dissipation at 25° C Case Temperature 

Linear Derating Factor 

Maximum Voltages and Currents 

VcBO Collector to Base Voltage 

VcEO Collector to Emitter Voltage 

VEBO Emitter to Base Voltage 

I c Collector Current 

I B Base Current 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. 

1CEX Collector Cutoff Current 5.0 

ICEX Collector Cutoff Current 30 

IEBO Emitter Cutoff Current 5.0 

lcEO Collector Cutoff Current 700 

VcEO(sus) Collector Sustaining Voltage (Note 2) 60 

VcER(sus) Collector Sustaining Voltage (Note 2) 70 

hFE DC Current Gain (Note 2) 5.0 

hFE DC Current Gain (Note 2) 20 70 

VcE(sat) Collector Saturation Voltage (Note 2) 1.1 

VcE(satl Collector Saturation Voltage (Note 2) 8.0 

VBE(ON) Base "On" Voltage (Note 2) 1.8 

fhte Small Signal Current Gain Frequency 10 

hte Small Signal Current Gain 15 120 

NOTES: 

See T03-1 Package Outline 

-65 'C to +200 'C 

-65°C to +200°C 

UNITS 

mA 

mA 

mA 

µA 

v 
v 

v 
v 
v 

kHz 

235°C 

115W 

o.66 wr·c 

100 v 
60 v 
7.0 v 
15 A 

7.0 A 

II 
BE 
1 2 

TEST CONDITIONS 

VcE=100V,VEB=1.5V 

VcE = 100 V, VEB = 1.5 V, TA= 150°C 

VEB=7.0V,lc=O 

VcE=30V,IB=O 

lc=200mA,IB=O 

le= 200 mA, RBE = 100 .11 

lc=10A,VcE=4.0V 

le= 4.0 A, VcE = 4.0 v 
IC = 4.0 A, I B = 400 mA 

lc=10A,IB=3.3A 

le= 4.0 A, VcE = 4.0 v 
le= 1 .0 A, VcE = 4.0 v 
le= 1.0 A, VcE = 4.0 V, f = 1 .0 kHz 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

2. Pulse conditions: length= 300 µs; duty cycle= 1%. 

3. For product family characteristic curves, refer to Section 5 - PWR 6. 
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2N3107 • 2N3108 • 2N3109 • 2N3110 
NPN SMALL SIGNAL GENERAL PURPOSE AMPLIFIERS AND SATURATED SWITCHES 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• VcEO ... 40 V (M.IN) (2N3109/10) 
... 60 V (MIN) (2N3107/8) 

• VcE(sat) ... 1.0 v (MAX)@ 1.0 A 
• NF ... 7.0 dB (MAX)@ 1.0 kHz 

• t 0 n ... 200 ns (MAX) @ 150 mA 
• toff ... 600 ns (MAX) (2N3108/10), 1.0 µs (MAX) (2N3107/9)@ 150 mA 

• hFE ... 100-300@ 150 mA (2N3107/9) 
... 40 (MIN)@ 500 mA (2N3107/9) 

ABSOLUTE MAXIMUM RA TINGS (Note 1) 
Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (60 seconds) 

Maximum Power Dissipation (Notes 2 & 3) 

Total Dissi pa ti on at 25° C Case Temperature 

at 25° C Ambient Temperature 

Maximum Voltages 2N3107 

2N3108 

V CBO Collector to Base Voltage 1 00 V 

VcEO Collector to Emitter Voltage (Note 4) 60 V 

VEBO Emitter to Base Voltage 7.0 V 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

2N3107 2N3108 

SYMBOL CHARACTERISTIC 2N3109 2N3110 

MIN. MAX. MIN. MAX. 

hFE DC Pulse Current Gain (Note 5) 100 300 40 120 

40 25 

35 20 

30 15 

VBE (sat) Base Saturation Voltage (Note 5) 1 .1 1 .1 

(Notes 5 & 6) 2.0 2.0 

VcE(sat) Collector Saturation Voltage 0.25 0.25 

(Note 5) 

(Notes 5 & 6) 1 .0 1.0 

hfe High Frequency Current Gain 3.5 3.0 

Cab Open Circuit Output Capacitance 

(2N3107 only) 20 

(2N3108 only) 20 

(2N3109 only) 25 

(2N3110 only) 25 

Cib Open Circuit Input Capacitance 80 80 

ICES Collector Reverse Current 10 10 

lcBo Collector Cutoff Current 10 10 

IEBO Emitter Cutoff Current 10 10 

Additional Electrical Characteristics on following page. 

NOTES: 

See T05-1 Package Outline 

-65° C to 200° C 

200°C 

300°C 

UNITS 

v 
v 
v 

v 

pF 

pF 

pF 

pF 

pF 

nA 

µA 

nA 

5.0W 

0.8W 

2N3109 

2N3110 

80 v 
40 v 
7.0 v 

E B C 
1 2 3 

TEST CONDITIONS 

IC= 150 mA, VcE = 1.0 V 

le= 500 mA, VcE = 10 V 

le= 0.1 mA, VcE = 10 V 

le= 150 mA, VcE = 10 V, TA= -55°C 

lc=150mA,IB=15mA 

lc=1.0A,le=100mA 

lc=150mA,le=15mA 

le= 1.0 A, I B = 100 mA 

le= 50 mA, VcE = 10 V, f = 20 MHz 

IE= 0, VcB = 10 V, f = 140 kHz 

IE= 0, VcB = 10 V, f = 140 kHz 

IE= 0, VcB = 10 V, f = 140 kHz 

IE= 0, Vee= 10 V, f = 140 kHz 

IE= 0, VEB = 0.5 V, f = 140 kHz 

VcE = 60 V, VEB = 0 

V CB = 60 V, IE = 0, TA = 150° C 

le= 0, VE B = 5.0 V 

*Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 35°C/W (derating factor of 

28.6 mW/°C); junction to ambient thermal resistance of 218°C/W (derating factor of 4.5 mW/°C). 
4. The rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length = 300 µs; duty cycle= 1 %. 
6. Saturation voltage measured with 1 /4" lead length. 
7. For product family characteristic curves, refer to Section 5 - SS17. 
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2N3107 • 2N3108 • 2N3109 • 2N3110 
ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) (Cont'd) 

2N3107 2N3108 

SYMBOL CHARACTERISTIC 2N3109 2N3110 UNITS TEST CONDITIONS 

MIN. MAX. MIN. MAX. 

BVcso Collector to Base Breakdown Voltage 

(2N3107 only) 100 v IE=0,lc=100µA 

(2N3108 only) 100 v IE=O,lc=100µA 

(2N3109 only) 80 v IE=0,lc=100µA 

(2N3110 only) 80 v IE= 0, IC= 100 µA 

VcEO(sus) Collector to Emitter Sustaining Voltage 

(Notes 4 & 5) 

(2N3107 only) 60 v Is= 0, le= 30 mA 

(2N3108 only) 60 v 1s=0,1c=30mA 

(2N3109 only) 40 v Is= 0, IC= 30 mA 

(2N3110 only) 40 v ls=O,lc=30mA 

BVEBO Emitter to Base Breakdown Voltage 7.0 7.0 v lc=O,IE=100µA 

NF Noise Figure 7.0 7.0 dB le = 30 µA, VcE = 10 v. f = 1 .0 kHz, 

BW = 200 Hz, Rs = 1 .0 kl1 

tan Turn On Time (see test circuit no. 288) 200 200 ns le"' 150 mA, ls1 "'7.5 mA, ls2"' 7.5 mA 

la ff Turn Off Time (see test circuit no. 288) 1000 600 ns le"' 150 mA, 181 "'7.5 mA, 182 "'7.5 mA 

I 
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2N3137 
NPN CLASS C RF AMPLIFIER 

DIFFUSED NPN SILICON PLANAR* EPITAXIAL TRANSISTOR 

• GpE ••• 6.0 dB (MIN)@ 250 MHz 

• Tl ••• 40% (MINI@ 250 MHz 

• VcEO •.. 20 v (MIN) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25Q C Case Temperature 

at 25Q C Ambient Temperature 

Maximum Voltages and Current 

Ve BO Collector to Base Voltage 
Vceo Collector to Emitter Voltage 
VEBO Emitter to Base Voltage 
le Collector Current (Continuous) 

ELECTRICAL CHARACTERISTICS (25Q C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. 

Ve BO Collector to Base Breakdown Voltage 40 

VcEO(sus) Collector to Emitter Sustaining Voltage 20 

ICBO Collector Cutoff Current 0.05 

50 

VEBO Emitter to Base Breakdown Voltage 4.0 

hFE DC Current Gain (Note 4) 20 120 

VcE(sat) Collector to Emitter Saturation Voltage 0.3 

lhtel High Frequency Current Gain 5.0 

Cob Common Base Output Capacitance 3.5 

Gpe Power Gain (see test circuit no. 230) 6.0 

Tl Collector Efficiency 40 

(see test circuit no. 230) 

NOTES: 

See T05·1 Package Outline 

-65Q C to +200Q C 
200QC 

UNITS 

v 
v 

µA 

µA 

v 

v 

pF 

dB 

% 

1.0W 
0.6W 

40 v 
20 v 

4.0 v 
150 mA 

E B C 
1 2 3 

TEST CONDITIONS 

le = 0.1 mA, IE = 0 

lc=15mA,IB=0 

VcB = 20 V, IE= 0 

VcB = 20 V, IE= 0, TA= 150QC 

IE= 100 µA, le= 0 

Vee= 5.0 V, le= 50 mA 

le= 50 mA, IB = 5.0 mA 

Vee= 10 v, le= 50 mA, t = 100 MHz 

VcB = 10 V, le= 0, f = 100 kHz 

Pin= 100 mW, Vee= 20 V, f 0 = 250 MHz 

Vee= 20 V, f 0 = 250 MHz 

•Ptanar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 
3. These ratings give a maximum junction temperature of 200QC and junction to case thermal resistance of 175QC/W (derating factor of 

5. 71 mW/QC); junction to ambient thermal resistance of 292QC/W (derating factor of 3.42 mW/QC). 
4. Pulse conditions: length= 300 µs; duty cycle= 1%. 
5. For product family characteristic curves, refer to Section 5 - SS2. 
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2N/PN3250•2N/PN3250A•2N/PN3251 •2N/PN3251A 
PNP SMALL SIGNAL GENERAL PURPOSE AMPLIFIERS AND SWITCHES 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Po ... 625 mW@ TA= 25°C IPN SERIES) 
• VcEO .•• 40V IMIN) l2N/PN3250/1), GOV IMIN) l"A" SUFFIX DEVICES) 
• NF .•. 6.0 dB @ le = 100 µA, V CE = 5.0 V 
• hFE ... 100-300@ 10 mA l2N/PN3251/A) 
• fT ... 250 MHz IMIN)@ 10 mA (2N/PN3250/A) 
• COMPLEMENTS ... 2N3946, 2N3947 140 VI; 2N870, 2N871 160 VI - (T018) 

2N3903, 2N3904 l40 VI; PN1893, PE6022 160 VI - (T092) 

ABSOLUTE MAXIMUM RATINGS I Note 1) 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (60 seconds) 

Maximum Power Dissipation (Notes 2 & 3) 

PN3250/51/50A/51A 
-55°C to +150°C 

150°C 
260°C 

Total Dissipation at 25°C Case Temperature 1.0 W 
at 25° C Ambient Temperature 0.625 W 

Maximum Voltage and Current 2N/PN3250/51 
Vceo Collector Base Voltage -50 V 
VcEO Collector to Emitter Voltage (Note 4) -40 V 
VEBO Emitter to Base Voltage -5.0 V 
le Collector Current 200 mA 

2N/PN3250/51 /50A/51A 
-65° C to +200° C 

200°c 
300°C 

1.2W 
0.36W 

2N/PN3250A/51A 
-60V 
-60V 
-5.0V 

200 mA 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

2N3250/A 2N3251 /A 
PN3250/A PN3251 /A 

SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. UNITS 

hFE DC Current Gain 40 80 

45 90 

hFE DC Pulse Current Gain 50 150 100 300 
(Note 5) 15 30 

VcE(sat) Collector Saturation Voltage -0.25 -0.25 v 
(Note 5) -0.50 -0.50 v 

VeElsat) Base Saturation Voltage -0.6 -0.9 -0.6 -0.9 v 
(Note 5) -1.2 -1.2 v 

hte High Frequency Current Gain 2.5 3.0 

rb'Cc Collector Base Time Constant 250 250 ps 

NF Noise Figure 6.0 6.0 dB 

td Delay Time 35 35 ns 
(see test circuit no. 333) 

tr Rise Time 35 35 ns 
(see test circuit no. 333) 

ts Storage Time 175 200 ns 
(see test circuit no. 239) 

tf Fall Time 50 50 ns 
(see test circuit no. 239) 

le EX Collector Reverse Current 20 20 nA 
(Note 5) 

See Package Outlines 

T018·1 

E B C 
1 2 3 

2N3250 
2N3251 
2N3250A 
2N3251A 

T092·1 

EBC 
1 2 3 

PN3250 
PN3251 
PN3250A 
PN3251A 

TEST CONDITIONS 

le= 100µA, VcE = -1.0 v 

le= 1.0 mA, VcE = -1.0 V 

le= 10mA, VcE =-1.0V 

le= 50mA, VcE = -1.0V 

le= 1 o mA, le = 1.0 mA 

le= 50 mA, le= 5.0 mA 

le= 10mA, 18 =1.0mA 

le= 50 mA, 18 = 5.0 mA 

le= 10 mA, VcE = -20 V, 

f=lOOMHz 

le= 10 mA, VcE = -20 V, 

f = 31.BMHz 

le= 100µA, VcE = -5.0V, 

f = 100 Hz, RG = 1 kn 

le= 10mA, 181 =1.0mA, 

Vee= 3.o v 

le= 10mA, le1=1.0mA, 

Vee= 3.ov 

le= 10mA, le1=le2=1.0mA 

Vee= 3.o v 

le= 10mA, le1=1 8 2 = 1.0mA 

Vee= 3.ov 

VcE = -40 V, VEB = -3.0 V 

Additional Electrical Characteristics on following page. 

NOTES: •Planar is a patented Fairchild process. 
1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 200° C and junction to case thermal resistance of 145° C/W (derating factor of 

6.9 mW/°C); junction to ambient thermal resistance of 486°C/W (derating factor of 2.1 mW/°C) for 2N series. These ratings give a 
maximum junction temperature of 150° C and junction to case thermal resistance of 125° C/W (derating factor of 8.0 mW/° C); junction to 
ambient thermal resistance of 200°C/W (derating factor of 5.0 mW/°C) for P/N series. 

4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length= 300 µs; duty cycle= 1%. 
6. For product family characteristic curves refer to Section 5 - SS23. 
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2N/PN3250•2N/PN3250A•2N/PN3251•2N/PN3251A 
ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) (Cont'd) 

2N3250/A 2N3251/A 
PN3250/A PN3251/A 

SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS 

IBL Base Current 50 50 nA VcE = -40 V, VEB = -3.0 V 

Cob Output Capacitance 6.0 6.0 pF VcB=10V,IE=0, 

f = 100kHz 

Cib Input Capacitance 8.0 8.0 pF VEB = 1.0V, le= 0, 

f=100kHz 

hfe Small Signal Current Gain 50 200 100 400 le= 1.0mA, VcE = 10V, 

f = 1.0 kHz 

hre Voltage Feedback Ratio 10 20 x10-4 le= 1.0mA, VcE = 10V, 

f = 1.0 kHz 

hie Input Impedance 1.0 6.0 2.0 12 kn le= 1.0 mA, VcE = 10 V, 

f = 1.0 kHz 

hoe Output Admittance 4.0 40 10 60 µmhos le= 1.0mA, VcE = 10V, 

f = 1.0 kHz 

2N3250 2N3250A 
PN3250 PN3250A 
2N3251 2N3251A 
PN3251 PN3251A 

SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS 

BVcBo Collector to Base -50 -60 v lc=10µA,IE=0 
Breakdown Voltage 

BVEBO Emitter to Base -5.0 -5.0 v lc=0,IE=10µA 
Breakdown Voltage 

BVcEO Collector to Emitter -40 -60 v le= 10 mA, IB = o 
Breakdown Voltage (Notes 4 & 5) 
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2N3409 • 2N3410 • 2N3411 
DUAL NPN LOW LEVEL LOW NOISE DIFFERENTIAL AMPLIFIERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• VBE ... 10 mV (2N3409/101, 5.0 mV (2N34111@ 100 µA 

• hFE1 ... 0.8-1.0 (2N34091, 0.9-1.0 (2N3410/111@ 100µA 
hfE2 

ABSOLUTE MAXIMUM RATINGS (Note 1 I 

Maximum Temperatures 

Storage Temperature 

Lead Temperature (10 seconds) 

Maximum Power Dissipation 

Total Dissipation at 25° C Case Temperature 
Linear Derating Factor 

Maximum Voltages and Current 

VEBO Emitter to Base Voltage 
VcBO Collector to Base Voltage 
VcEO Collector to Emitter Voltage 

Vc1 C2 Collector1 to Collector2 
Voltage Rating any Lead to Case 

I c Collector Current 

One Side 
500 mW 

2.9 mW/°C 

-65° C to +200° C 

230°C 

Both Sides 

600 mW 

3.4 mW/°C 

5.0 v 
60 v 
30 v 

± 100 v 
±100 v 

500 mA 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) (Note 2) 

SYMBOL CHARACTERISTIC 
2N3409 2N3410 2N3411 

UNITS 
MIN. MAX. MIN. MAX. MIN. MAX. 

le Bo Collector Cutoff Current 10 10 10 nA 

10 10 10 µA 

IEBO Emitter Cutoff Current 10 10 10 nA 

BVEBO Emitter to Base Breakdown 5.0 5.0 5.0 v 
Voltage 

BVcBo Collector to Base Breakdown 60 60 60 v 
Voltage 

BVcEo Collector to Emitter 30 30 30 v 

Breakdown Voltage (Note 31 

VcE(sat) Collector to Emitter 0.15 0.15 0.15 v 

Saturation Voltage 

VBE(satl Base to Emitter 0.85 0.85 0.85 v 

Saturation Voltage 

hfe Static Forward Current 30 120 30 120 30 120 

Transfer Ratio 40 160 40 160 40 160 

50 200 50 200 50 200 

20 100 20 100 

hFEl Static Forward Current 0.8 1.0 0.9 1.0 0.9 1.0 
--
hFE2 Transfer Ratio 0.9 1.0 

ltdVBE1-VBE2I I Base to Emitter Voltage 10 10 5.0 mV 

Differential 5.0 mV 

See TOS-9 Package Outline 

CBEEBC 
123456 

TEST CONDITIONS 

vcB = 50 v 
V CB = 50 V, TA = 1 50° C 

VEB = 3.0 V 

lc=O,IE=lOµA 

IE=O,lc=lOµA 

le= 10 mA 

lc=lOmA,IB=l.OmA 

lc=lOmA,IB=l.OmA 

le= 100 µA, VcE = 10 v 
lc=l.OmA,VcE=lOV 

lc=lOmA,VcE=lOV 

lc=lOµA,VcE=lOV 

le= 100 µA, VcE = 10 v 

le= 1.0 mA, VcE = 10 V 

le= 100 µA, VcE = 10 v 

le= 1.0 mA, VcE = 10 V 

Additional Electrical Characteristics on following page. *Planar is a patented Fairchild process. 

NOTES: 
1. These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 
2. Unit not under test open circuit unless otherwise specified. 
3. Pulse conditions: width,;;; 300 µs; duty cycle,;;; 2%. 
4. For product family characteristic curves, refer to Section 5-SS15. 
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2N3409 • 2N3410 • 2N3411 
ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) Note 2. (Cont'd.) 

SYMBOL CHARACTERISTIC 
2N3409 2N3410 2N3411 

UNITS TEST CONDITIONS 
MIN. MAX. MIN. MAX. MIN. MAX. 

1~(VBE1-VBE2l I Base to Emitter Voltage 2.0 1.0 1.0 mV VcE = 10 V, le= 100 µA, 

Differential Gradient TA = + 25° C to +125° C 

1.6 0.8 0.8 mV VcE = 10 V, le= 100 µA, 

TA = -55° C to +25° C 

Cob Output Capacitance 8.0 8.0 8.0 pF VcB = 10 V, IE= 0, f = 100 kHz 

Cib Input Capacitance 20 20 20 pF VEB = 0.5 V, le= 0, f = 100 kHz 

hfe Magnitude of Small Signal, 2.5 8.0 2.5 8.0 2.5 8.0 VcE = 20 V, lc = 20 mA, 

Short Circuit Forward f = 100 MHz 

Current Transfer Ratio 

NF Noise Figure 4.0 4.0 4.0 dB VcE = 5.0 V, le= 100 µA 

f = 1.0 kHz, RG = 1.0 kn, 

BW = 1.0 Hz 
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2N3423 • 2N3424 
DUAL NPN LOW NOISE SENSE AND HIGH FREQUENCY DIFFERENTIAL AMPLIFIERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• hfE1 ... 10%@ 3.0 mA 

hfE2 

• IV0E1·V0E2i- .. 5.0 mV (MAXI@ 3.0 mA 

• 1~1vaE1-VBE2I 1 ... 20 µV/°C (MAXI@ 3.0 mA, -55°C to +125°C 

• fr ... 600 MHz (MINI@ 4.0 mA 

• NF ... 3.5 dB ITPYI@ 60 Hz 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 

Lead Temperature (60 seconds) 

Maximum Power Dissipation (Notes 2 & 31 
Total Dissipation at 25° C Case Temperature 

at 100° C Case Temperature 
at 25" C Ambient Temperature 

Maximum Voltages and Current 

Vcao Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 41 

Veao Emitter to Base Voltage 
le Collector Current 

Vc1 C2 Collector1 to Collector2 Voltage 
Voltage Rating Any Lead to Case 

One Side 

0.6W 

0.25 w 
0.3W 

MATCHING CHARACTERISTICS (25"C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 
2N3423 

MIN. MAX. MIN. 

hfE1 DC Current Gain Ratio 0.8 1.0 0.9 

hf E2 (Note 51 

lvBE1-Vae2I Base to Emitter Voltage Differential 10 

l~!Vae1·Vae21I Base to Emitter Voltage Differential 3.2 

Change (40 µV/°C) 

l~!Vae1 -VBe2I I Base to Emitter Voltage Differential 4.0 

Change (40 µV/°C) 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. 

hfE DC Current Gain 20 

20 200 

BVcBo Collector to Base Breakdown Voltage 30 

BVeao Emitter to Base Breakdown Voltage 3.0 

VcEO(sus) Collector to Emitter Sustaining Voltage 15 

(Notes 4 & 6) 

Additional Electrical Characteristics on following page. 

NOTES: 

-65° C to +200° C 
2oo"c 
300"C 

Both Sides 
1.2W 

0.5 w 
0.45 w 

30 v 
15 v 

3.0 v 
50 mA 

±200 v 

±200 v 

2N3424 
UNITS 

MAX. 

1.0 

5.0 mV 

1.6 mV 

(20 µV /°C) 

2.0 mV 

(20 µV /°C) 

UNITS 

See T05-9 Package Outline 

CBEEBC 
123456 

TEST CONDITIONS 

le= 3.0 mA, Vee= 3.0 V 

le= 3.0 mA, Vee = 3.0 V 

le= 3.0 mA, Vee= 3.0 V, 

TA= -55"C to +25°C 

le= 3.0 mA, VcE = 3.0 V, 

TA = +25° C to +1 25° C 

TEST CONDITIONS 

le= 3.0 mA, VcE = 1 .0 V 

le= 3.0 mA, Vee= 3.0 V 

v le= 1.0 µA, IE= 0 

v 1c=o,1e=10µA 

v le= 3.0 mA, la= 0 

•Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 200°C and junction to ambient thermal resistance of 584°C/W (derating factor of 

1.72 mW/°C) for one side; 389°C/W (derating factor of 2.57 mW/°C) for both sides; junction to case thermal resistance 290°C/W (derating 
factor of 3.44 mW/°C) for one side; 145°C/W (derating factor of 6.85 mW/°C) for both sides. 

4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Lowest of two hfE readings is taken as hfE1 for purpose of this ratio. 
6. Pulse conditions: length= 300 µs; duty cycle= 1%. 
7. For product family characteristic curves, refer to Section 5 · SS27. 
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2N3423 • 2N3424 
ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) (Cont'd) 

SYMBOL CHARACTERISTIC MIN. MAX. UNITS TEST CONDITIONS 

VcE(sat) Collector Saturation Voltage 0.4 v le= 10 mA, Is= 1.0 mA 

VsE(satl Base Saturation Voltage 1.0 v le= 10 mA, ls= 1.0 mA 

lcso Collector Cutoff Current 10 nA 1e=o,vc8 =15v 

1.0 µA IE =O, Vcs = 15 v, TA= 150°C 

leso Emitter Cutoff Current 10 µA le= o. ve 8 = 3.o v 

hfe High Frequency Current Gain 6.0 12 le= 4.0 mA, Vee= 10 V, f = 100 MHz 

Cob Common to Base Output Capacitance 1.7 pF IE= 0, Vcs = 10 V, f = 140 kHz 

3.0 pF le= o, Vcs = o, f = 140 kHz 

Cib Common to Base Input Capacitance 2.0 pF le= o. Vee =0.5V,f=140 kHz 

AE(hie) Real Part of Common Emitter 45 n le= 3.0 mA, Vee= 3.0 V, f = 350 MHz 

Input Impedance 

NF Noise Figure 3.5 (TYP) dB le= 1.0 mA, VcE = 6.0 V, f = 60 MHz, 

(see test circuit no. 568) RG = 400 n 
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2N3439 • 2N3440 
NPN POWER 

DIFFUSED SILICON PLANAR* TRANSISTORS 

• Po ... 10 w@ Tc= 25°C 

• VcEO ... 250-350 V (MIN) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Maximum Power Dissipation 

Total Dissipation at 25° C Case Temperature 

at 25" C Ambient Temperature 

Maximum Voltages and Currents 

Vcso Collector to Base Voltage 

VcEO Collector to Emitter Voltage 

.VEBO 
ic 

Is 

(Applicable from 0 to 50 mA) 

Emitter to Base Voltage 

Collector Current (Continuous) 

Base Current (Continuous) 

2N3439 

450 v 

350 v 

7.0 v 

1.0 A 

0.5 A 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. 

lcso Collector Cutoff Current 2N3439 20 

2N3440 20 

IEBO Emitter Cutoff Current 20 

hFE DC Pulse Current Gain (Note 2) 40 160 

lhfel Magnitude of Common Emitter 3.0 

Small Signal Current Gain 

hfe Low Frequency Current Gain 25 

VcE(sat) Collector to Emitter Saturation 0.5 

Voltage (Note 2) 

VsE(sat) Base to Emitter Saturation 1 .3 

Voltage (Note 2) 

Cob Common Base Open Circuit 10 

Output Capacitance 

Cib Common Base Short Circuit 75 

Input Capacitance 

NOTES: 

See T05-2 Package Outline 

-65"C to +200°C 

-65° C to +200° C 

10 w 
1.0W 

2N3440 E B c 
300 v 1 2 3 

250 v 

7.0 v 

1.0 A 

0.5 A 

UNITS TEST CONDITIONS 

µA IE= 0, Vcs = 360 v 

µA IE=O,Vcs=250V 

µA ic = o. vEs = 6.o v 

le= 20 mA, VcE = 10 V 

IC = 10 mA, V CE = 10 V, f = 5.0 MHz 

le= 5.0 mA, VcE = 10 V, f = 1.0 kHz 

v lc=50mA,ls=4.0mA 

v le= 50 mA, Is= 4.0 mA 

pF IE =O, Vcs = 10V,f=1.0 MHz 

pF le= 0, VEs = 5.0 V, f = 1.0 MHz 

*Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. Pulse conditions: length= 300 µs; duty cycle= 1%. 
3. For product family characteristic curves, refer to Section 5 - PWRB. 

4-237 

I 



2N3467 • 2N3468 
PNP SMALL SIGNAL HIGH VOLTAGE HIGH CURRENT SATURATED SWITCHES 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• ton ... 40 ns (MAXI @ 500 mA 
• toff ..• 90 ns (MAXI @ 500 mA 
• VcE(satl ... 0.5 v (MAXI (2N34671. 0.6 v (MAXI (2N3468I@ 500 mA 
• hFE ... 40-120 (2N3467l. 25-75 (2N3468I@ 500 mA 
• VcEO - .• 40 v (MINI (2N34671. 50 v (MINI (2N34681 
• COMPLEMENTS ..• 2N3724, 2N3725 

ABSOLUTE MAXIMUM RATINGS (Note 11 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (60 seconds) 

Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25QC Ambient Temperature 

at 25Q C Case Temperature 

Maximum Voltage and Current 
Vcso Collector to Base Voltage 
Ve so Emitter to Base Voltage 
Vceo Collector to Emitter Voltage (Note 41 
le Collector Current 

2N3467 
-40 v 
-5.0 v 
-40 v 
1.0 A 

ELECTRICAL CHARACTERISTICS (25° C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 
2N3467 2N3468 

MIN. MAX. MIN. MAX. 

td Delay Time (see test circuit no. 3861 10 10 

tr Rise Time (see test circuit no. 3861 30 30 

ts Storage Time 60 60 

(see test circuit no. 387) 

tf Fall Time 30 30 

(see test circuit no. 387 I 

QT Total Control Charge 6.0 6.0 

(see test circuit no. 3881 

hFE DC Pulsed Current Gain 40 25 

(Note 51 40 120 25 75 

40 25 

VcE(satl Collector to Emitter Saturation -0.3 -0.35 

Voltage (Note 51 -0.5 -0.6 

-1.0 -1.2 

Cab Output Capacitance 25 25 

Cib Input Capacitance 100 100 

fr Current Gain Bandwidth Product 175 150 

BVcso Collector to Base Breakdown -40 -50 

Voltage 

BVeso Emitter to Base Breakdown -5.0 -5.0 

Voltage 

VsE(satl Base to Emitter Saturation -1.0 -1.0 

Voltage (Note 51 -0.8 -1.2 -0.8 -1.2 

-1.6 -1.6 

lcso Collector Cutoff Current 100 100 

15 15 

lcex Collector Cutoff Current 100 100 

IBL Base Cutoff Current 120 120 

NOTES: 

See T05-2 Package Outline 

-65QC to +200QC 
200QC 
300QC 

UNITS 

ns 

ns 

ns 

ns 

nC 

v 

v 

v 

pF 

pF 

MHz 

v 

v 

v 

v 

v 

nA 

µA 

nA 

nA 

1.0W 
5.0W 

2N3468 
-50 v 
-5.0 v 
-50 v 

1.0 A 

E B C 
1 2 3 

TEST CONDITIONS 

le= 500 mA, ls1=50 mA, Vee= 30 V 

le= 500 mA, ls1=50 mA, Vee= 30 V 

le= 500 mA, ls!= ls2 = 50 mA, 

Vee= -30 v 

le= 500 mA, ls1 = ls2 = 50 mA, 

Vee= -30 v 

le= 500 mA, Is= 50 mA, Vee= -30 V 

le= 150 mA, Vee= -1.0 V 

le= 500 mA, Vee= -1.0 V 

le= 1.0 A, VcE = -5.0 v 

le= 150 mA, ls= 15 mA 

le= 500 mA, Is= 50 mA 

le= 1.0 A, Is= 100 mA 

Vcs = -10 v. IE= 0, f = 100 kHz 

VEB = -0.5 V, le= 0, f = 100 kHz 

le= 50 mA, Vee= -10 v. f = 100 MHz 

le= 10 µA, IE = 0 

I E = 10 µA, IC = 0 

le= 150 mA, ls= 15 mA 

le= 500 mA, Is= 50 mA 

le= 1.0 A, Is= 100 mA 

Vcs = -30 v. IE= 0 

Vcs = -30 V, IE= o. TA= 100QC 

Vee= -30 v. ve 8 ~ -30 v 

Vee= -30 v. ve 8 = -3.o v 

•Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 
3. These ratings give a maximum junction temperature of 200QC, junction to case thermal resistance of 35QC/W, (derating factor of 

28.6 mW/QC); junction to ambient thermal resistance of 175QC/W, (derating factor of 5.71 mW/QC). 
4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length= 300 µs; duty cycle= 1%. 
6. For product family characteristic curves, refer to Section 5-SS7. 
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2N3564 • 2N5127 
NPN SMALL SIGNAL GENERAL PURPOSE RF AMPLIFIERS 

DIFFUSED SILICON PLANAR' EPITAXIAL TRANSISTORS 

• VcEO ... 12 V (MINI (2N5127, 15 V (MINI (2N3564) 

• Cob ... 3.5 pF@ Vcs = 10 v 
• fT ... 750 MHz (TYP)@ 15 mA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (10 seconds) 

Maximum Power Dissipation (Note 21 

Total D1ssipat1on at 25' C Case Temperature 

at 25 'C Ambient Temperature 

Maximum Voltages and Current 

Vcso Collector to Base Voltage 

VcEO Collector to Emitter Voltage (Note 31 

VEBO Emitter to Base Voltage 
le Collector Current 

2N3564 

30 v 
15 v 

4.0 v 
100 mA 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 
2N3564 

MIN. MAX. 

2N5127 

MIN. MAX. 

BVcso Collector to Base Breakdown 30 20 

Voltage 

BVEBO Emitter to Base Breakdown 4.0 3.0 

Voltage 

VcEO(sus) Collector to Emitter Sustaining 15 12 

Voltage (Noes 3 & 41 

VcE(satl Collector Saturation Voltage (Note 4) 0.3 

0.3 

VsE (sat) Base Saturation Voltage (Note 4) 0.97 

1.0 

icso Collector Cutoff Current 50 

50 

5.0 

hFE DC Pulse Current Gain 20 200 

!Note 4) 15 300 

hfe Low Frequency Current Gain 20 500 

12 400 

hte High Frequency Current Gain 4.0 12 

1.5 

Ccb Collector to Base Capacitance 3.5 3.5 

VBE(ONI Base to Emitter "On" 1.0 

Voltage (Note 41 

RE(hie) Smal I Signal Input 20 100 

Impedance 

NOTES: 

See T018-4 Package Outline 

~55" C to +125" C 

125"C 

260"C 

0.5 w EB C 
0.2 w 1 2 3 

2N5127 

20 v 
12 v 

3.0 v 
100 mA 

UNITS TEST CONDITIONS 

v le= 100µA, IE =O 

v IE=100µA,lc=O 

v le= 10 mA, Is= 0 

v le= 20 mA, Is= 2.0 mA 

v IC= 10 mA, I B = 1 .0 mA 

v le= 20 mA. Is= 2.0 mA 

v I c = 10 mA, I B = 1 .0 mA 

nA Vcs=15V,IE=0 

nA Vcs=10V,IE=0 

µA Vcs = 10 V, IE= 0, TA= 65°C 

lc=15mA,VcE=10V 

lc=2.0mA,VcE=10V 

lc=15mA,VcE=10V,f=1.0kHz 

le= 2.0 mA, VcE = 10 V, f = 1.0 kHz 

le= 15 mA, VcE = 10V,f=100 MHz 

le= 2.0 mA, VcE = 10 V. f = 100 MHz 

pF Vcs= 10V, IE =O,f= 1.0MHz 

v lc=10mA,VcE=10V 

l1 lc=15mA,VcE=10V,f=350MHz 

*Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These ratings give a maximum junction temperature of 125° C and junction to case thermal resistance of 200° C/W (de rating factor of 

5.0 mW/°C); junction to ambient thermal resistance of 500°C/W (derating factor of 2.0 mW/°C). 
3. Rating refers to a high current point where collector to emitter voltage is lowest. 
4. Pulse conditions: length= 300 µs; duty cycle,;;; 1%. 
5. For product family characteristic curves, refer to Section 5-SS2. 
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2N3565 • PN3565 
NPN LOW LEVEL HIGH GAIN AMPLIFIERS 

DIFFUSED SILICON PlANAR* EPITAXIAL TRANSISTORS 

• Po ... 625 mW @ TA = 25° c 

• hFE··-150-600@1.0mA 
• VcEO .•. 25 V (MIN) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature 

Maximum Power Dissipation (Note 2) 

Total Dissipation at 25°C Case Temperature 
at 65°C Case Temperature 
at 25°C Ambient Temperature 

Maximum Voltages and Current 

VcBO Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 3) 

VEBO Emitter to Base Voltage 
le Collector Current 

2N3565 PN3565 

-55°C to +125°C -55°C to +150°C 
125°C 150°C 
260°C 260°C 

0.5W 1.0W 
0.3W 
0.2W 0.625 w 

30V 30 v 
25V 25 v 
6.0V 6.0V 

50mA 50mA 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. UNITS 

hFE DC Current Gain 150 600 

thFE DC Current Gain 70 

hfe High Frequency Current Gain 2.0 12 

tVcE(sat) Collector Saturation Voltage 0.35 v 

icBo Collector Cutoff Current 50 nA 

tlcBo Collector Cutoff Current 3.0 µA 

Cob Open Circuit Output Capacitance 4.0 pF 

BVcBo Collector to Base Breakdown Voltage 30 v 

VcEO(sus) Collector to Emitter Sustaining Voltage 25 v 
BVEBO Emitter to Base Breakdown Voltage 6.0 v 
hie Input Resistance 2.0 20 k.n 

hoe Output Conductance 0.5 100 µmhos 

hfe Small Signal Current Gain 120 750 

NOTES: 

See Package Outlines 

T018-4 

EBC 
1 2 3 

2N3565 

T092-1 

EBC 
123 

PN3565 

TEST CONDITIONS 

lc=1.0mA,VcE=10V 

le= 100 µA, VcE = 10 v 

le= 1.0 mA, VcE = 5.0 v. f = 20 MHz 

le= 1.0 mA, IB = 0.1 mA 

IE= o. VcB = 25 v 

IE = 0, V CB = 25 V. TA = 65° C 

IE = 0, V CB = 5.0 V, f = 140 kHz . 

IE= O, lc = 100µA 

I B = 0, IC = 2.0 mA 

le= 0, IE= 10 µA 

le= 1.0 mA, VcE = 5.0vf=1.0kHz 

le= 1.0 mA, VcE = 5.0 V, f= 1.0kHz 

le= 1.0 mA, VcE = 5.0 v. f = 1.0kHz 

*Planar is a patented Fairchild process. 

tFairchild exceeds JEDEC registered value. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These ratings give a maximum junction temperature of 125° C and junction to case thermal resistance of 200° C/W (derating factor of 

5.0 mW/ ° C); junction to ambient thermal resistance of 500° C/W (derating factor of 2.0 mW/ ° C) for 2N3565. These ratings give a maximum 
junction temperature of 150° C and junction to case thermal resistance of 125° C/W (derating factor of 8.0 mW/ ° Cl; junction to ambient 
thermal resistance of 200° C/W (derating factor of 5.0 mW/ ° Cl for PN3565. 

3. Rating refers to a high current point where collector to emitter voltage is lowest. 
4. For product family characteristic curves, refer to Section 5 - SSS. 
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2N3566 • PN3566 
NPN SMALL SIGNAL GENERAL PURPOSE AMPLIFIERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Po ... 625 mW@ TA= 25°C (PN35661 
• hfE ... 150 - 600@ 10 mA 
• VcEo ... 30 v (MINI 
• Complements ... 2N3638A (T051, MPS3638A (T092I 

ABSOLUTE MAXIMUM RATINGS (Note 11 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (10 seconds) 

Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25QC Case Temperature 

at 75QC Case Temperature 
at 25QC Ambient Temperature 

Maximum Voltages and Current 
VcBO Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 4) 
VEBO Emitter to Base Voltage 
le Collector Current 

2N3566 
-55QC to +125QC 

125QC 
260QC 

O.BW 
0.4 w 
0.3W 

40 v 
30V 
5.0 v 

200mA 

PN3566 
-55QC to +150QC 

150QC 
260QC 

1.0W 

0.625W 

40 v 
30V 

5.0 v 
200mA 

ELECTRICAL CHARACTERISTICS (25QC Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. UNITS 

hFE DC Pulse Current Gain (Note 5) 150 600 

80 

VBE(ONI Base to Emitter "On" Voltage (pulsed) 0.9 v 
(Note 5) 

VcE(sat) Collector Saturation Voltage (pulsed) 1.0 v 
(Note 5) 

hfe High Frequency Current Gain 2.0 35 

Cob Open Circuit Output Capacitance 25 pF 

'cso Collector Cutoff Current 50 nA 

ttcso Collector Cutoff Current 5.0 µA 

'EBO Emitter Cutoff Current 10 µA 

BVcso Collector to Base Breakdown Voltage 40 v 
VcEO(sus) Collector to Emitter Sustaining Voltage 30 v 

(Notes 4 & 5) 

BVEBO Emitter to Base Breakdown Voltage 5.0 v 

NOTES: 

See Package Outlines 

T05-4 T092-1 

E B 
1 2 

2N3566 

c 
3 

EBC 
1 2 3 

PN3566 

TEST CONDITIONS 

le= 10 mA, VcE = 10 V 

le= 2.0 mA, VcE = 10 V 

tc = 100 mA, VcE = 1.0 V 

tc= 100mA, ls= 10mA 

le= 30 mA, VcE = 10 V, f = 20 MHz 

IE = o, Vcs = 10 v, f = 140 kHz 

IE = 0, Vcs = 20 v 
IE = 0, V CB = 20 V, TA = 7 5Q C 

le= 0, VEB = 5.0 v 
IE = 0, le= 100 µA 

le= 30 mA, Is= o, (pulsed) 

tc = O, IE= 10µ.A 

•Planar is a patented Fairchild process. 
tFairchild exceeds JEDEC registered Value. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 125QC and junction to case thermal resistance of 125QC/W (derating factor of 8.0 mW/QC); 

junction to ambient thermal resistance of 333QC/W (derating factor of 3.0 mW/ QC) for 2N3566. These ratings give a maximum junction temper~­
ture of 150QC and junction to case thermal resistance of 125QC/W (derating factor of 8.0 mW/ QC); junction to ambient thermal resistance of 
200°C/W (derating factor of 5.0 mW/°C) for PN3566. 

4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse Conditions: length= 300 µ.s; duty cycle.;; 1 %. 
6. For product family characteristic curves, refer to Section 5 - SS15. 
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2N/PN3567•2N/PN3568•2N/PN3569 
NPN SMALL SIGNAL GENERAL PURPOSE AMPLIFIERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Po .•. 625 mW @IT A= 25°C (PN Seriesl 
• VcEo ... 40 v (MIN) (2N/PN3567, 2N/PN3569); 60 v (MINI (2N/PN35681 
• hfE .•. 100-300@1150 mA (2N/PN3569);40-120@150mA (2N/PN3567, 2N/PN3568I 
• COMPLEMENTS ... 2N4354, 2N4355 (T051 

•.. MPS4354, MPS4355 (T092) 

ABSOLUTE MAXIMUM RATINGS (Note 11 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature ( 10 secondsl 

Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages and Currents 
Ve so Emitter to Base Voltage 
Vcso Collector to Base Voltage 
Vceo Collector to Emitter Voltage (Notes4 & 6) 
le Collector Current 
I B Base Current 

2N3567/8/9 
-55°C to +125°C 

125°C 
260°C 

0.8W 
0.3W 

2N/PN3568 
5.0V 
80 v 
60V 

500mA 
100mA 

PN3567/8/9 
-55°C to +150°C 

150°C 
260°C 

1.0W 
0.625 w 

2N/PN3567/9 
5.0V 
80V 
40V 

500mA 
100mA 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 2N/PN3567 2N/PN3568 2N/PN3569 UNITS MIN. MAX. MIN. MAX. MIN. MAX. 

lcso Collector Cutoff Current 50 50 50 nA 

5.0 5.0 5.0 µ.A 

leso Emitter Cutoff Current 25 25 25 nA 

BVcso Collector to Base Breakdown 80 80 80 v 
Voltage 

BVeso Emitter to Base Breakdown 5.0 5.0 5.0 v 
Voltage 

BVceo Collector to Emitter 
Breakdown Voltage (Note 5) 

40 60 40 v 

hFE DC Current Gain (Note 5) 40 120 40 120 100 300 

40 40 100 

VsE(ON) Base to Emitter "On" Voltage 1.1 1.1 1.1 v 
(Note 5) 

VcE(sat) Collector to Emitter Saturation 0.25 0.25 0.25 v 
Voltage (Note 5) 

Ccb Collector to Base Capacitance 20 20 20 pF 

Ceb Emitter to Base Capacitance 80 80 80 pF 

lhfel Magnitude of Common Emitter 3.0 30 3.0 30 3.0 30 
Small Signal Current Gain 

NOTES: 

See Package Outlines 

T05-4 

E B 
1 2 

2N3567 
2N3568 
2N3569 

c 
3 

T092-1 

EBC 
1 2 3 

PN3567 
PN3568 
PN3569 

TEST CONDITIONS 

vc8 = 40 v. le= o 

Vee= 40 V, le= 0, TA= 75°C 

ve 8 = 4.o v. le= o 

le = o. le= 100 µ.A 

le= o.1e = 10µ.A 

Is= 0, le= 30 mA 

Vee= 1.0 V, le= 150 mA 

Vee= 1.0 V, le= 30 mA 

Vee= 1.0 V, le= 150 mA 

le= 150mA, ls= 15mA 

le= o. Vee= 10 v. f = 140 kHz 

le= o. Vee= 0.5 v, f= 140 kHz 

Vee= 10 V, le= 50 mA 

f = 20 MHz 

•Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 125°C/W (derating factor of 8.0 mW/°C); 

junction to ambient thermal resistance of 333°C/W (derating factor of 3.0 mW/ °C) for 2N3567, 2N3568, and 2N3569. These ratings give a maxi­
mum junction temperature of 150°C/W and junction to case thermal resistance of 125°C/W (derating factor of 8.0 mW/ °C); junction to ambient 
thermal resistance of 200° C/W (derating factor of 5.0 mW/ ° Cl for PN3567, PN3568, and PN3569. 

4. This rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse Conditions: length = 300 µ.s; duty cycle = 1 %. 
6. Applicable O to 30 mA. 
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2N3638 • 2N3638A • MPS3638 • MPS3638A 
PNP SMALL SIGNAL GENERAL PURPOSE AMPLIFIERS AND SWITCHES 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Po ... 625 mW@ TA= 25°C (MPS3638, MPS3638AI 

• VcEO ... -25 V (MINI 
• hfE ... 30 (MINI (2N/MPS3638I, 100 (MINI l2N/MPS3638AI@ 50 mA 
• t 0 n •.. 75 ns (MAXI @ 300 mA 
• t 0 tt ... 170 ns (MAXI @ 300 mA 

• COMPLEMENTS ... 2N/PN3641, 2N/PN3643 

ABSOLUTE MAXIMUM TEMPERATURES (Note 11 2N3638 MPS3638 
MPS3638A 

-55° C to +150° C 
150°C 
260°C 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (10 seconds) 

Maximum Power Dissipation (Notes 2 & 31 
Total Dissipation at 25°C Ambient Temperature 

at 25°C Case Temperature 
Maximum Voltages and Current 

Vcso Collector to Base Voltage 
VcES Collector to Emitter Voltage 
VcEO Collector to Emitter Voltage (Note 41 
VEBO Emitter to Base Voltage 
le Collector Current (Note 21 

2N3638A 
-55°C to +125°C 

125°C 
260°C 

0.3W 
0.7W 

-25 v 
-25 v 
-25 v 
-4.0 v 

500mA 

0.625W 
1.0W 

-25 v 
-25 v 
-25 v 
-4.0 v 

500mA 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

2N3638 2N3638A 
MPS3638 MPS3638A 

SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. UNITS 

hfE DC Pulse Current Gain (Note 5) 
(MPS36381 20 

100 

80 

30 100 

20 20 

VcElsat) Pulsed Collector -0.25 -0.25 v 
Saturation Voltage (Note 51 -1.0 -1.0 v 

VcEO(susl Collector to Emitter -25 -25 v 
Sustaining Voltage (Notes 4 & 51 

BVcso Collector to Base Breakdown -25 -25 v 
Voltage 

BVcES Collector to Emitter Breakdown -25 -25 v 
Voltage 

ton Turn On Time 75 75 ns 
(see test circuit no. 536) 

to ff Turn Off Time 170 170 ns 
(see test circuit no. 5361 

hte Magnitude of small signal 1.0 1.5 
Current Gain 

Cob Common Base Open Circuit, 20 10 pf 
Output Capacitance 

Gib Common Base Open Circuit, (2N3638A) 35 pF 
Input Capacitance 65 (MPS3638A) 25 pF 

VsElsat) Base to Emitter -1.1 -1.1 v 
Saturation Voltage (Note 51 --0.8 -2.0 --0.8 -2.0 v 

BVEBO Emitter to Base -4.0 -4.0 v 
Breakdown Voltage 

Saa Package Outlines 

TOS-4 T092-1 

E B C 
1 2 3 

2N3638 
2N3638A 

EBC 
123 

MPS3638 
MPS3638A 

TEST CONDITIONS 

le= 1omA, VcE = -10 v 

le= 10mA, VcE = -10V 

le= 1.0mA, VcE = -10V 

le= 50mA, VcE = -1.0V 

le= 300 mA, VcE = -2.0 V 

le= 50mA, ls= 2.5mA 

le= 300mA, 18 = 30mA 

IC = 10 mA, I B = 0 

le= 100µA, VsE = 0 

le= 100µA, VsE = 0 

le"" 300mA, 181 ""30mA, 

vcc=1ov 

le"" 300 mA, 191 ""102"" 30 mA, 

Vee= 10 v 

le= 50 mA, VcE = -3.0 V, 

f = 100MHz 

Vea= -10V, IE= O,f = 140kHz 

le = o. v EB = --0.5 v. f = 140 kHz 

le= o. VEB = --0.5 v. f = 140 kHz 

le= 50 mA, Is= 2.5 mA, 

le= 300mA, 18 = 30mA 

IE= 100µA, le= 0 

Additional Electrical Characteristics on following page. 

NOTES: •Planar is a patented Fairchild process. 
1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 143°C/W (derating factor of 

7.0 mW!°C); junction to ambient thermal resistance of 333°C/W (derating factor of 3.0 mW/°C) for 2N3638 & 2N3638A. These ratings give 
a maximum junction temperature of 150°C and junction to case thermal resistance of 125°C/W (derating factor of 8.0 mW/° C); junction 
to ambient thermal resistance of 200° C/W (derating factor of 5.0 mW/° C) for MPS3638 & MPS3638A. 

4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse Conditions: length= 300 µs; duty cycle= 1%. 
6. For product family characteristic curves, refer to Section 5-SS22. 
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2N3638 • 2N3638A • MPS3638 • MPS3638A 
ELECTRIC CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) (Cont'd) 

2N3638 2N3638A 
MPS3638 MPS3638A 

SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS 

Ices Collector Reverse Current 35 35 nA Vce=-15v,v8 e=o 

2.0 2.0 µA Vee= -15 v. v 8 e = o. 

TA=65°C 

hte Small Signal Current Gain 
2N3638 25 le= 10mA, VcE = -10V, 

f = 1.0 kHz 

MPS3638 25 180 le= 10 mA, Vee= -10 V, 

f = 1.0 kHz 

100 le= 1omA, Vee= -10 v. 

f = 1.0 kHz 

hie Input Resistance 2000 2000 n } le= 10mA, Vee= 10v, 

MPS3638 1500 n f = 1.0 kHz 

hoe Output Conductance 1200 1200 µmhos le= 1omA, Vee= -10 v, 

f = 1.0 kHz 

hre Voltage Feedback Ratio 2600 1500 x10-s le= 10 mA, Vee= -10 V, 

f = 1.0 kHz 
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2N3639 • 2N3640 • MPS3639 • MPS3640 
PNP HIGH SPEED SATURATED LOGIC SWITCHES 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Po ... 625 mW@ TA = 25Q c (MPS3639/40) 

• VcEO ... 12V (MIN) (2N/MPS3640) 
• t 0 n ... 25 ns (MAX) @ 50 mA, 60 ns (MAXI @ 10 mA 
• t 0 tt ... 35 ns (MAXI@ 50 mA, 75 ns (MAX)@ 10 mA 
• COMPLEMENTS ... 2N4274 (T018), 2N5769 (T092) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (10 seconds) 

Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25° C Case Temperature 

at 25° C Ambient Temperature 
Maximum Voltages and Current 

VcBO Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 4) 
VEBO Emitter to Base Voltage 
le Collector Current 

2N3639/40 
-55°C to +125°C 

125°C 
260°C 

0.5W 
0.2W 

2N/MPS3639 
-6.0V 
-6.0V 
-4.0V 

80mA 

MPS3639/40 
-55°C to +150°C 

150QC 

260°C 

1.0W 
0.625W 

2N/MPS3640 
-12 v 
-12 v 
-4.0V 
80mA 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 

Ts Storage Time 

(see test circuit no. 234) 

ton Turn On Time 

(see test circuit no. 235 

(see test circuit no. 219) 

to ff Turn Off Time 

(see test circuit no. 235) 

(see test circuit no. 219) 

hte High Frequency Current Gain 

hFE DC Pulse Current Gain (Note 4) 

VcE (sat) Collector to Emitter Saturation 
Voltage (Note 4) 

VsE (sat) Base Saturation Voltage 
(Note 4) 

ICES Collector Reverse Current 

Additional Electrical Characteristics on following page. 

NOTES: 

2N3639 
MIN. MAX. 

30 

25 

60 

25 

60 

3.0 

5.0 

30 120 

20 

--0.16 

-0.5 

--0-25 

--0.23 

. ~.75 --0.95 

--0.8 -1.0 

1.5 

50 

1.0 

2N3640 
UNITS 

MIN. MAX. 

50 ns 

25 ns 

60 ns 

35 ns 

75 ns 

3.0 

5.0 

30 120 

20 

-0.2 v 

--0.6 v 

-0.3 v 

--0.25 v 

--0.75 --0.95 v 

-0.8 -1.0 v 

1.5 v 

nA 

50 nA 

µA 

1-0 µA 

See Package Outlines 

T018-4 T092-1 

EBC 
1 2 3 

2N3639 
2N3640 

EBC 
1 2 3 

MPS3639 
MPS3640 

TEST CONDITIONS 

le= 10 mA, IB1 = IB2 = 10mA, 

Vee= 3.o v 

le= 50 mA, ls1 = 5.0 mA, 

Vee= 6.o v 

le= 10 mA, ls1 = 0.5 mA, 

Vcc=-1.5v 

le= 50 mA, ls1 = ls2 = 5.0 mA, 

Vee= 6.o v 

le= 10 mA, ls1 = ls2 = 0.5 mA, 

Vcc=1.5V 

le= 10 mA. Vcs = o. t = 100 MHz 

le= 10 mA, VcE = -5.0 V, 

f=100MHz 

le= 10 mA, VcE = -0.3 V 

IC = 50 mA, V CE = -1 .0 V 

lc=10mA,ls=1.0mA 

le= 50 mA, Is= 5.0 mA 

lc=10mA,1 8 =0.5mA 

le= 10 mA, 18 = 1.0 mA, 

TA= 65°C 

le= 10 mA, 18 = 0.5 mA 

lc=10mA,1 8 =1.omA 

le= 50 mA, 18 = 5.0 mA 

VcE = -3.0 V, VsE = 0 

VcE = -6.0 V, VsE = 0 

VcE = -3.0 V, VsE = 0, 

TA= 65QC 

VcE = -6.0 V, VsE = 0, 

TA= 65QC 

*Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 125QC and junction to case thermal resistance of 200QC/W (derating factor of 5.0 mW/°C); 

junction to ambient thermal resistance of 500QC/W (derating factor of 2.0 mW/ QC) for 2N3639, 2N3640. These ratings give a maximum junction 
temperature of 150Q C and junction to case thermal resistance of 1 25Q C/W (dernti ng factor of 8.0 mW/QC); junction to ambient thermal resistance 
of 200° C/W (derating factor ot 5.0 mW/ QC) for MPS3639, MP53640. 

4. Pulse conditions: length = 300 µs; duty cycle= 1 %. 
5. For product family characteristic curves, refer to Section 5 - 5531. 
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2N3639 • 2N3640 • MPS3639 • MPS3640 
ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) (Cont'd) 

SYMBOL CHARACTERISTIC 
2N3639 2N3640 

UNITS TEST CONDITIONS 
MIN. MAX. MIN. MAX. 

Cob Output Capacitance 3.5 3.5 pF IE= 0, Vcs = -5.0 V, f = 140 kHz 

5.5 5.5 pF IE= 0, Vcs = 0, f = 140 kHz 

Cib Input Capacitance 3.5 3.5 pF le= 0, VEB = -0.5 V, f = 140 kHz 

BVcso Collector to Base Breakdown -6.0 -12 v IC = 100 µA, IE = 0 
Voltage 

BVcEs Collector to Emitter Breakdown -6.0 -12 v le= 100µA, VsE = 0 
Voltage 

VcEO(sus) Collector to Emitter Sustaining -6.0 -12 v IC = 10 mA, I B = 0 
Voltage (Note 4) 

BVEBO Emitter to Base Breakdown -4.0 -4.0 v IE=lOOµA,lc=O 
Voltage 

SYMBOL CHARACTERISTIC 
MPS3639 MPS3640 

UNITS TEST CONDITIONS 
MIN. MAX. MIN. MAX. 

tan Turn on Time le"' 50 mA, 181 "'5.0 mA, 

(see test circuit no. 235) 25 25 ns Vee= 6.o v 
(see test circuit no. 219) 60 60 ns le"' 10 mA, 181 "'0.5 mA, 

Vee= -1.5 v 
ta ff Turn Off Time le"' 50 mA, Isl "'ls2"' 5.0 mA, 

(see test circuit no. 235) 25 35 ns Vee= -6.o v 
(see test circuit no. 219) 60 75 ns le"' 10 mA, ls1 "'ls2"' 0.5 mA, 

Vcc=1.5V 

hfe High Frequency Current Gain 3.0 le= 10 mA, Vcs = 0, f = 100 MHz 

5.0 5.0 le= 10 mA, VcE = -5.0 V, 

f = 100 MHz 

hFE DC Pulse Current Gain (Note 4) 30 120 30 120 le= 10 mA, VcE = -0.3 V 

20 20 le= 50 mA, VcE = -1.0 V 

VcE(satl Collector to Emitter Saturation --0.16 -0.2 v le= 10 mA, Is= 1.0 mA 
Voltage (Note 4) -0.5 --0.6 v le= 50 mA, Is= 5.0 mA 

--0.23 --0.25 v le= 10 mA, Is= 1.0 mA, 

TA= 65°C 

VsE (sat) Base Saturation Voltage --0.75 --0.95 -0.75 --0.95 v lc=10mA,1 8 =0.5mA 
(Note 4) -0.8 -1.0 -0.8 -1.0 v le= 10 mA, Is= 1.0 mA 

1.5 1.5 v le= 50 mA, Is= 5.0 mA 

lcEs Collector Reverse Current 10 nA VcE = -3.0 V, VsE = 0 

10 nA VcE = -6.0 V, VsE = 0 

1.0 µA VcE = -3.0 V, VsE = 0, 

TA= 65°C 

1.0 µA VcE = -6.0 V, VsE = 0, 

TA= 65°C 

Cab Output Capacitance 3.5 3.5 pF IE= 0, Vcs = -5.0 V, 

f=140kHz 

Cib Input Capacitance 3.5 3.5 pF le= 0, VEB = -0.5 V, 

f = 140 kHz 

BVcso Collector to Base Breakdown -6.0 -12 v le= 100µA, IE= 0 
Voltage 

BVcEs Collector to Emitter Breakdown -6.0 -12 v lc=lOOµA,VsE=O 
Voltage 

VcEO(sus) Collector to Emitter Sustaining -6.0 -12 v lc=lOmA,1 8 =0 
Voltage (Note 4) 

BVEBO Emitter to Base Breakdown -4.0 -4.0 v IE= 100 µA, le= 0 
Voltage 
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2N/PN3641 •2N/PN3642•2N/PN3643 
NPN GENERAL PURPOSE SMALL SIGNAL AMPLIFIERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Po ... 625 mW@ TA= 25°C (PN SERIES) 
• PG ... 400 mW RF POWER OUT AT 30 MHz 
• VcEO ... 30 v (MIN) (2N/PN3641 • 2N/PN3643), 45 v (MIN) (2N/PN3642) 
• hFE ... 100 (MIN)@ 150 mA, 25 (MIN)@ 500 mA (2N/PN3643) 
• fT ... 250MHz (MIN) (2N/PN3643) 
• ton ... = 60 ns (MAXI @ 300 mA, toff ... = 150 ns (MAXI @ 300 mA 
• COMPLEMENTS ... 2N3638/A • 2N3644 (T05), MPS3638/A • PN3644 (T092) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature ( 1 0 seconds) 

Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25° C Case Temperature 

at 25° C Ambient Temperature 
Maximum Voltages and Current 

VEBO Emitter to Base Voltage 
VcBO Collector to Base Voltage 
Vceo Collector to Emitter Voltage (Note 4) 
I c Collector Current 

PN Series 
-55° C to +150° C 

150°C 
260°C 

1.0W 
0.625W 

2N/PN3641/43 
5.0V 
60V 
30V 

500mA 

2N Series 
-55° C to +125° C 

125°C 
260°C 

0.7W 
0.35W 

2N/PN3642 
5.0V 
60V 
45V 

500mA 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

2N3641 2N3642 2N3643 
PN3641 PN3642 PN3643 

SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. MIN. MAX. 

tees Collector Cutoff Current 50 50 50 
1.0 1.0 1.0 

BVces Collector to Emitter 60 60 60 
Breakdown Voltage 

BVcBo Collector to Base 60 60 60 
Breakdown Voltage 

BVrno Emitter to Base 5.0 5.0 5.0 
Breakdown Voltage 

BVcEO(sus) Collector to Emitter Sustaining 30 45 30 
Voltage (Notes 4 & 5) 

hFE DC Current Gain (Note 5) 40 120 40 120 100 300 
15 15 25 

VcE(sat) Collector to Emitter Saturation 0.22 0.22 0.22 
Voltage (Note 5) 

hfe Magnitude of Common Emitter, 1.5 1.5 2.5 
Short Circuit Small Signal 
Current Gain 

Cob Output Capacitance 8.0 8.0 8.0 

GpE Amplifier Power Gain 10 10 10 
(see test circuit no. 238) 

1'] Collector Efficiency 60 60 60 
(see test circuit no. 238) 

tton Turn On Time 60 60 60 
(see test circuit no. 241) 

t toff Turn Off Time 150 150 150 
(see test circuit no. 242) 

tFairchild exceeds JEDEC registered Values. 

NOTES: 

See Package Outlines 

T05-4 T092-1 

E B C EBC 
1 2 3 1 2 3 

2N3641 
2N3642 
2N3643 

UNITS 

nA 

µA 

v 

v 

v 

v 

v 

pF 

dB 

% 

ns 

ns 

PN3641 
PN3642 
PN3643 

TEST CONDITIONS 

Vee= 50 v. VBE = o 
Vee= 50 v. vBE = o. 
TA= 65°C 

ic = 10µA, vBE = o 

lc=10µA,le=o 

te=10µA,tc=o 

tc=10mA,tB=O 

Vee= 10 V, le= 150 mA 
Vee= 10 V, le= 500 mA 
tc=150mA,IB=15mA 

VcE = 5.0 V, le= 50 mA, 
f = 100 MHz 

vcB=1ov.1e=o. 
f = 140 kHz 
(Zero Signal) Vee= 15 V, 

tc = o. RG = 14on. 
R L = 260 n. f = 30 MHz, 
P1N = 40 mW 
(Zero Signal) Vee = 15 V, 

ic = o. RG = 14on. 
RL = 260 n. f = 30 MHz, 

PtN=40mW 

le"" 300mA, 

tB 1 ""30mA 
tc"" 300 mA, 

IB1 "'IB2"" 30mA 

*Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 143°C/W {derating factor of 

7.0 mW/°C); junction to ambient thermal resistance of 28.6°C/W (derating factor of 3.5 mW/°C) for 2N3641, 2N3642, 2N3643. These 
ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 125°C/W (derating factor of 8.0 mW/°C. 
Junction to ambient thermal resistance of 200°C/W (derating factor of 5.0 mW/°C) for PN3641, PN3642, PN3643. 

4. This rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length= 300 µs; duty cycle= 1%. 
6. For product family characteristic curves, refer to Section 5-SSl 5. 
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2N3644 • 2N3645 • PN3644 • PN3645 
PNP SMALL SIGNAL GENERAL PURPOSE AMPLIFIERS AND SWITCHES 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Po ... 625 mW@ TA= 25DC (PN3644, PN3645) 
• VcEO •.• -45 v (MIN) (2N/PN3644), 60 v (MIN) (2N/PN3645) 
• hfE ..• 80-240@ 50 mA 
• t 0 n ... 40 ns (MAXI @ 300 mA 
• toff ... 100 ns (MAX)@ 300 mA 
• COMPLEMENTS ... 2N/PN3569, PE/SE6020 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (10 seconds) 

Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25D C Case Temperature 

at 25D C Ambient Temperature 
Maximum Voltages and Current 

Vcso Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 4) 
VEBO Emitter to Base Voltage 
I c Collector Current 

2N3644/45 
-55D C to +125D C 

125DC 
260DC 

0.07W 
0.3W 

2N/PN3645 
-60V 
-60V 
-5.0V 

500mA 

PN3644/45 
-55DC to +150DC 

150DC 
260DC 

1.0W 
0.625W 

2N/PN3644 
-45V 
-45V 
-5.0V 

500mA 

ELECTRICAL CHARACTERISTICS (25DC Ambient Temperature unless otherwise noted) 

2N3644 2N3645 
PN3644 PN3645 

SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. UNITS 

hFE DC Current Gain 40 40 

80 80 

hFE DC Pulse Current Gain (Note 5) 100 100 

80 240 80 240 

100 300 100 300 

20 20 

hfe High Frequency Current Gain 2.0 2.0 

Cob Output Capacitance 8.0 8.0 pF 

Cib Input Capacitance 35 35 pF 

VcE(satl Pulsed Collector -0.25 -0.25 v 
Saturation Voltage !Note 5) -0.4 -0.4 v 

-1.0 -1.0 v 
VcEO(sus) Collector to Emitter -45 -60 v 

Sustaining Voltage (Notes 4 & 5) 

VsE(sat) Pulsed Base -1.0 -1.0 v 
-1.3 -1.3 v 

-0.8 -2.0 -0.8 -2.0 v 
BVEBO Emitter to Base Breakdown Voltage -5.0 -5.0 v 
BVcso Collector to Base Breakdown Voltage -45 -60 v 
ton Turn On Time 40 40 ns 

(see test circuit no. 246) 

to ff Turn Off Time 100 100 ns 
(see test circuit no. 246) 

le ES Collector Reverse Current 35 nA 

35 nA 

2.0 µA 

2.0 µA 

See Package Outlines 

T05-4 T092-1 

E B C 
1 2 3 

2N3644 
2N3645 

EBC 
123 

PN3644 
PN3645 

TEST CONDITIONS 

le= 100µA, VcE = -10 v 
le= 1.0mA, VcE = -10V 

le= 10mA, VcE = -10 v 
le= 50mA, VcE = 1.0V 

le= 150mA, VcE = -10 v 
le= 300 mA, VcE = -2.0 V 

le= 20 mA, VcE = -20 V, f = 100 MHz 

IE= 0, Vcs = -10 V, f = 140 kHz 

le= 0, VEB = -0.5 V, f = 140 kHz 

le= 50mA, Is= 2.5mA 

le= 150 mA, Is = 15 mA 

le= 300mA, Is= 30mA 

le= 10 mA (pulsed), Is= O 

le= 50 mA, 18 = 2.5 mA 

le= 150mA, Is= 15mA 

le = 300 mA, I B = 30 mA 

lc=0,IE=10µA 

le= 100µA, IE= 0 

lc""300mA,ls1 ""30mA, 

Vee= -30V 

le"" 300 mA, 191 "" 192 "" 30 mA, 

VcE = -30V 

VcE = -30 V, VsE = 0 

VcE = -50 V, VsE = 0 

V CE = -30 V, VB E = 0, TA = 65D C 

VcE = -50V, VsE = 0, TA= 65DC 

NOTES: •Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 125D C and junction to case thermal resistance of 143D C/W (derating factor of 

7.0 mW/DC); junction to ambient thermal resistance of 333DC/W (derating factor of 3.0 mW/DC) for 2N3644 & 2N3645. These ratings 
give a maximum junction temperature of 150DC and junction to case thermal resistance of 125DC/W (derating factor of 8.0 mW/DC); 
junction to ambient thermal resistance of 200DC/W (derating factor of 5.0 mW/DC) for PN3644 & PN3645. 

4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length= 300 µs; duty cycle= 1%. 
6. For product family characteristic curves, refer to Section 5 - SS22. 
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2N3646 • MPS3646 • 2N5772 
NPN HIGH SPEED SATURATED LOGIC SWITCHES 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Po ... 625 mW@ TA= 25°C (MPS3646, 2N57721 
• VcEO ... 15 V (MINI 
• rs ... 18 ns (MAXI@ 10 mA 
• ton ... 18 ns (MAXI@ 300 mA 
• toff ... 28 ns (MAXI @ 300 mA 

ABSOLUTE MAXIMUM RATINGS (Note 11 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature ( 10 secondsl 

Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25°C Ambient Temperature 

at 25°C Case Temperature 

Maximum Voltages and Current 
Vcso Collector to Base Voltage 
VcES Collector to Emitter Voltage 
VcEO Collector to Emitter Voltage (Note 41 
VEBO Emitter to Base Voltage 
le Collector Current 

Pulse= 10µs 

2N3646 
-55°C to +125°C 

125°C 
260°C 

0.2W 
0.5W 

40 v 
40V 
15V 
5.0 v 

200mA 
500mA 

2N5772 
MPS3646 

-55°C to +150°C 
150°C 
260°C 

0.625W 
1.0W 

40 v 
40 v 
15V 
5.0 v 

200mA 
500mA 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. UNITS 

hFE DC Current Gain (Note 5) 30 120 

25 

15 

VcE(satl Collector to Emitter Saturation Voltage (Note 51 0.20 v 

0.28 v 

0.5 v 

0.3 v 

VsE(sat) Base to Emitter Saturation Voltage (Note 5) 0.75 0.95 v 

1.2 v 

1.7 v 

hte High Frequency Current Gain 3.5 

Cob Output Capacitance 5.0 pF 

CTE Emitter Transition Capacitance 8.0 pF 

ICES Collector Reverse Current 0.5 µA 

3.0 µA 

BVcso Collector to Base Breakdown Voltage 40 v 

BVcEs Collector to Emitter Breakdown Voltage 40 v 

VcEO(susl Collector to Emitter Sustaining Voltage 15 v 
(Notes 4 & 51 

BVEBO Emitter to Base Breakdown Voltage 5.0 v 

Ts Charge Storage Time Constant 
(see test circuit no. 3111 I 

18 ns 

ton Turn On Time 18 ns 
(see test circuit no. 2331 

to ff Turn Off Time 28 ns 
(see test circuit no. 2331 

NOTES: 

See Package Outlines 

T018-4 

EBC 
1 2 3 

2N3646 

T092-1 

EBC 
123 

MPS3646 
2N5772 

TEST CONDITIONS 

le= 30 mA, VcE = 0.4 V 

le= 100 mA, VcE = 0.5 V 

le= 300 mA, VcE = 1.0 V 

le= 30 mA, Is= 3.0 mA 

le= 100 mA, Is= 10 mA 

le= 300 mA, Is= 30 mA 

le= 30 mA, I B = 3.0 mA, TA= 65°C 

le= 30 mA, Is= 3.0 mA 

le= 100 mA, Is= 10 mA 

le= 300 mA, Is= 30 mA 

lc=30mA,VcE=10V,f=100MHz 

IE= 0, Vcs = 5.0 V, f = 140 kHz 

le= 0, VsE = 0.5 V, f = 140 kHz 

V CE = 20 V, V BE = 0 

VcE = 20 V, VsE = 0, TA= 65°C 

le= 100 µA, IE= 0 

le= 10 µA, VsE = 0 

le= 10 mA, Is= 0 

IE= 100 µA, le= 0 

le"' 101 "'-102"' 10 mA, Vee= 10 V 

le"' 300 mA, 101 "'30 mA, 

Vee= 10 v 

le"' 300 mA, 101 "'-102 = 30 mA, 

Vcc=1ov 

'Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/W (derating factor of 

5.0 mW/ °C); junction to ambient thermal resistance of 500°C/W (derating factor of 2.0 mW/ °C) for 2N3646. These ratings give a maximum 
junction temperature of 150°C and junction to case thermal resistance of 125°C/W (derating factor of 8.0 mW/ °C); junction to ambient 
thermal resistance of 200°C/W (derating factor of 5.0 mW/°C) for 2N5772 and MPS3646. 

4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length= 300 µs; duty cycle= 1 %. 
6. For product family characteristic curves, refer to Section 5 - SS5. 
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2N/PN3688•2N/PN3689•2N/PN3690•SE5006 
NPN RF AGC AMPLIFIERS 

DIFFUSED SILICON PLANAR* TRANSISTORS 

• Po ..• 625 mW@ TA= 25QC (PN Series) 

• FORWARD AGC CAPABILITY 

• CHARACTERIZED FOR FREQUENCIES FROM 455 kHz TO 200 MHz 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 

Soldering Temperature 

Maximum Power Dissipation (Notes 2 & 3) 

Total Dissipation at 25QC Case Temperature 

at 65QC Case Temperature 
at 25QC Ambient Temperature 

Maximum Voltages 

VcBO Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 3) 

VEBO Emitter to Base Voltage 

2N3688/89/90 
-55QC to +125QC 

125QC 

260QC 

0.5W 

0.3W 
0.2W 

40V 
40 v 
4.0V 

PN3688/89/90 
-55QC to +150QC 

150QC 
260QC 

1.0W 

0.625 w 

40V 
40V 

4.0V 

ELECTRICAL CHARACTERISTICS (25QC Ambient Temperature unless otherwise noted) 

2N3688/89/90 
SYMBOL CHARACTERISTIC PN3688/89/90 SE5006 UNITS 

MIN. MAX. 'MIN. MAX. 

Cab Output Capacitance 0.5 1.6 1.6 pF 

NF Noise Figure 2N/PN3690 5.5 dB 
(see test circuit no. 226AI 

hfe High Frequency Current Gain 4.0 9.0 4.0 

PG Power Gain 2N/PN3688/89 29 dB 
(see test circuit no. 228AI 

2N/PN3690 15 dB 
(see test circuit no. 226A) 

(see test circuit no. 354) 35 dB 

(see test circuit no. 352) 28 dB 

(see test circuit no. 353) 20 dB 

AGC Automatic Gain Control 
(see test circuit no. 228A) 

2N/PN3688 8.0 10.5 mA 

2N/PN3689 9.5 12 mA 

(see test circuit no. 226AI 
2N/PN3690 9.0 14 mA 

(see test circuit no. 353) 6.0 10.5 mA 

See Package Outlines 

T018-4 T092-1 

EBC 
123 

2N3688/89/90 
SE5006 

EBC 
123 

PN3688/89/90 

TEST CONDITIONS 

IE = 0, VcB = 10 v 
le= 4.0 mA, Vee= 10 V, 

t = 200 MHz, Rs= 100 n 
le= 4.0 mA, VcE = 10 V, 

f = 100 MHz 

le= 4.0 mA, VcE = 10 V, f=45MHz 

le= 4.0 mA, VcE = 10 V, 

f = 200 MHz 

le= 4.0 mA, Vee= 12 V, 

f = 455 kHz 

le= 4.0 mA, Vee= 12 V, 

f = 10.7 MHz 

le= 4.0 mA, Vee= 15 V, 

f = 100 MHz 

f = 45 MHz, le for which 

PG= PG1 -30dB in 45 MHz 

test circuit 

f = 45 MHz, le for which 

PG= PG1 -30dB in 45 MHz 

test circuit 

f = 200 MHz, le for which 

PG = PG 1 -30 dB in 200 MHz 

test circuit 

f = 100 MHz, le for which 

PGAGC = PG -30 dB 
Additional Electrical Characteristics on following page. 

NOTES: *Planar is a patented Fairchild process. 
1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 125QC and junction to case thermal resistance of 200QC/W (derating factor of 

5.0 mW/QC); junction to ambient thermal resistance of 500QC/W (derating factor of 2.0 mW/ QC) for 2N3688, 2N3689, 2N3690 and SE5006. 
These ratings give a maximum junction temperature of 150QC and junction to case thermal resistance of 125QC/W (derating factor of 
8.0 mW/QC); junction to ambient thermal resistance of 200QC/W (derating factor of 5.0 mW/QC) for PN3688, PN3689, and PN3690. 

4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length = 300 µs; duty cycle= 1 %. 
6. For product family characteristic curves, refer to Section 5 - SS1. 
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2N/PN3688•2N/PN3689•2N/PN3690•SE5006 
ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) (Cont'd) 

2N3688/89/90 
SYMBOL CHARACTERISTIC PN3688/89/90 SE5006 UNITS TEST CONDITIONS 

MIN. MAX. MIN. MAX. 

rb'Cc Collector to Base Time Constant 15 ps le= 4.0 mA, VcE = 10 V, f = 80 MHz 

hFE DC Current Gain (Note 5) 30 30 le= 4.0 mA, VcE = 10 V 

IEBO Emitter Cutoff Current 100 le= 0, VEB = 4.0 V 

icso Collector Cutoff Current 50 50 nA IE= 0, Vcs = 20 v 
5.0 5.0 µA IE= 0, Vcs = 20 V, TA= 65°C 

BVcso Collector to Base Breakdown 40 40 v le= 100µA, IE= 0 
Voltage 

VcEO(sus) Collector to Emitter Sustaining 40 40 v le= 3.0 mA (pulsed), 19 = 0 
Voltage (Notes 4 & 5) 

BVEBO Emitter to Base Breakdown 4.0 4.0 v IE= 100µA, le= 0 
Voltage 

VcE(sat) Collector Saturation Voltage 2.0 v le= 10mA,19=5.0mA 

VsE(sat) Pulsed Base Saturation Voltage 0.98 v le= 10 mA. Is= 5.0 mA 
(Note 5) 

I 
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2N3693 • 2N3694 • MPS3693 • MPS3694 
NPN SMALL SIGNAL GENERAL PURPOSE AMPLIFIERS 

DIFFUSED SILICON PLANAR* TRANSISTORS 

• Po ..• 625 mW@ TA= 25Q C (MPS3693/4) 

• VcEO ... 45 V (MIN) 

• hFE .•• 100-400 (2N/MPS3694) 

• NF .•• 4.0 dB (TYP)@ 1.0 MHz 

• ApG •.• 55 dB (TYPI @ 455 kHz 

• Ge ••. 20 dB (TYP) FROM 108 MHz TO 10.7 MHz 

• COMPLEMENTS .•. 2N4121, 2N4122 (T018); 2N3905, 2N3906 (T092) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 
Soldering Temperature ( 10 seconds) 

Maximum Power Dissipation (Notes 2 & 3) 

Total Dissipation at 25QC Case Temperature 

at 65Q C Case Temperature 
at 25Q C Ambient Temperature 

Maximum Voltages and Current 

Vcso Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 4) 

VEBO Emitter to Base Voltage 
le Collector Current 

2N3693/4 
-55Q c to +1 25Q c 

125QC 
260QC 

0.5W 

0.3W 
0.2 w 

MPS3693/4 
-55Q C to +150Q C 

150QC 
260QC 

1.0 w 

0.625 w 

45 v 
45 v 
4.0V 

30mA 
ELECTRICAL CHARACTERISTICS (25QC Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 
2N3693 2N3694 

UNITS 
MIN. MAX. MIN. MAX. 

hFE DC Pulse Current Gain 40 160 100 400 

(Note 5) 

icso Collector Cutoff Current 50 50 nA 

5.0 5.0 µA 

Cab Output Capacitance 0.5 6.0 0.5 6.0 pF 

rb'Cc Collector Base Time Constant 55 55 ps 

BVcso Collector to Base Breakdown Voltage 45 45 v 
VcEO(sus) Collector to Emitter Sustaining 45 45 v 

Voltage (Note 5) 

IEBO Emitter Cutoff Current 100 100 µA 

BVEBO Emitter to Base Breakdown Voltage 4.0 4.0 v 
hfe High Frequency Current Gain 2.0 5.0 2.0 5.0 

SYMBOL CHARACTERISTIC 
MPS3693 MPS3694 

UNITS 
MIN. MAX. MIN. MAX. 

hFE DC Pulse Current Gain 40 160 100 400 

(Note 5) 

lcso Collector Cutoff Current 50 50 nA 

5.0 5.0 µA 

Cab Output Capacitance 3.5 3.5 pF 

rb'Cc Collector Base Time Constant 55 55 PS 

BVcso Collector to Base Breakdown Voltage 45 45 v 
VcEO(sus) Collector to Emitter Sustaining 45 45 v 

Voltage (Note 5) 

BVEBO Emitter to Base Breakdown Voltage 4.0 4.0 v 
hte High Frequency Current Gain 2.0 2.0 

NOTES: 

T018-4 T092-1 

EBC EBC 
123 123 

2N3693 MPS3693 
2N3694 MPS3694 

TEST CONDITIONS 

le= 10 mA, VcE = 10 V 

IE= 0, Vee= 30 v 
I E = 0. V CB = 30 V, TA = 65Q C 

Vee= 10 v. IE= 0, f = 1.0 MHz 

le= 10 mA, VcE = 15 V, f = 80 MHz 

lc=0.1 mA,IE=O 

19 = 0, le= 10 mA (pulsed) 

VEB = 4.0 V, le= 0 

IE= 100µA, lc =O 

le= 10 mA, VcE = 15 V, f = 100 MHz 

TEST CONDITIONS 

le= 10 mA, VcE = 10 V 

IE= 0, Vee= 35 v 
I E = 0, V CB = 35 V, TA = 65Q C 

Vee= 10 V, IE= 0, f = 1.0 MHz 
le= 10 mA, VcE = 15 V, f = 31.8 MHz 

lc=0.1 mA,IE=O 
19 = 0, le= 10 mA (pulsed) 

IE=10µA,lc=O 
le= 10 mA, VcE = 15 V, f = 100 MHz 

•Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 125QC and junction to case thermal resistance of 200QC/W (derating factor of 

5.0 mW/QC); junction to ambient thermal resistance of 500QC/W (derating factor of 2.0 mW/QC) for 2N2693, 2N3694. These ratings give a 
maximum junction temperature of 150QC and junction to case thermal resistance of 125QC/W (derating factor of 8.0mWfC); junction to 
ambient thermal resistance of 200QC/W (derating factor of 5.0 mW/QC) for MPS3693, MPS3694. 

4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length= 300 µs; duty cycle= 1 %. 
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2N3700 • 2N3701 
NPN SMALL SIGNAL GENERAL PURPOSE AMPLIFIERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• VcEO ... 80 v (MIN) @ 30 mA 

• VcE(sat) ... 0.5 V (MAX)@ 500 mA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 
Lead Temperature (60 seconds) 

Maximum Power Dissipation !Notes 2 & 3) 

Total Dissipation at 25" C Case Temperature 

at 100" C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages and Current 

VcBO Collector to Base Voltage 

VcEO Collector to Emitter Voltage (Note 4) 

VEBO Emitter to Base Voltage 
I c Collector Current 

ELECTRICAL CHARACTERISTICS (25" C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 
2N3700 2N3701 

MIN. MAX. MIN. MAX. 

hFE DC Pulse Current Gain (Note 5) 100 300 40 120 

90 40 120 

50 30 100 

50 30 100 

15 15 

40 

VBE(satl Pulsed Base Saturation Voltage 1.1 1.1 

VcE(sat) Pulsed Collector Saturation 0.2 0.2 

Voltage (Note 5) 0.5 0.5 

hte High Frequency Current Gain 5.0 10 4.0 10 

hte Small Signal Current Gain 80 400 30 200 

Cob Output Capacitance 12 12 

Cib Input Capacitance 60 60 

rb'Cc Collector to Base Time Constant 25 400 25 400 

lcBo Collector Cutoff Current 10 10 

10 10 

IEBO Emitter Cutoff Current 10 10 

BVcBo Collector to Base Breakdown 140 140 

Voltage 

VcEO(sus) Collector to Emitter Sustaining 80 80 

Voltage (Notes 4 & 5) 

BVEBO Emitter to Base Breakdown Voltage 7.0 7.0 

NF Noise Figure 4.0 

NOTES: 

See T018-1 Package Outline 

-65" C to +200" C 

2oo"c 

300"C 

UNITS 

v 
v 
v 

pF 

pF 

ps 

nA 

µA 

nA 

v 

v 

v 
dB 

1.8W 

1.0W 

0.5W 

140 v 
80 v 

7.0 v 
1.0 A 

E B C 
1 2 3 

TEST CONDITIONS 

lc=150mA,VcE=10V 

le= 10 mA, VcE = 10 V 

lc=0.1 mA,VcE=lOV 

le= 500 mA, VcE = 10 V 

le= 1.0 A, VcE = 10 v 
le= 150 mA, VcE = 10 V, TA= -55QC 

lc=150mA,IB=15mA 

lc=150mA,IB=15mA 

le= 500 mA, IB = 50 mA 

le= 50 mA, VcE = 10 V, f = 20 MHz 

le= 1.0 mA, VcE = 5.0 V, f = 1.0 kHz 

IE= 0, VcB = 10 V, f = 1.0 MHz 

le= 0, VEB = 0.5 V, f = 1.0 MHz 

le= 10 mA, VcB = 10 v, t = 4.0 MHz 

IE= 0, VcB = 90 v 
IE= 0, VcB = 90 V, TA= 150QC 

le= 0, VEB = 5.0 V 

IC = 100 µA, IE = 0 

lc=30mA,IB=o 

lc=O,IE=100µA 

le= 100µA, VcE = 10V,f=1.0 kHz, 

RG = 1.0 kn 

*Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 200QC and junction to case thermal resistance of 97QC/W (derating factor of 

10.3 mW/QC); junction to ambient thermal resistance of 350QC/W (derating factor of 2.85 mW/QC). 
4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length= 300 µs; duty cycle <1%. 
6. For product family characteristic curves, refer to Section 5 - SS17. 
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2N3713•2N3714•2N3715•2N3716 
150 WAIT NPN POWER 

DIFFUSED SILICON 81-MESAR TM TRANSISTORS 

• Tc ... 150W@25°C 

• lc ... 10A 
• COMPLEMENTS ..• 2N3789 THROUGH 2N3792 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature 
Linear Derating Factor 

Maximum Voltages and Currents 

Vcso 
VcEO 
VEBO 
le 
19 

Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current 
Base Current 

-65° C to +200° C 
-65°C to +200°C 

150W 
0.855W/°C 

2N3713 2N3714 
2N3715 2N3716 

80V 100 v 
60 v 80V 
7.0 v 7.0V 
10 A 10A 

4.0A 4.0A 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

2N3713 2N3714 
2N3715 2N3716 

SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. UNITS 

le Ex Collector Cutoff Current 10 mA 

'cEx Collector Cutoff Current 10 mA 

le EX Collector Cutoff Current 1.0 mA 

icEx Collector Cutoff Current 1.0 mA 

IEBO Emitter Cutoff Current 1.0 1.0 mA 

VcEo Collector to Emitter 60 80 v 
Sustaining Voltage (Note 2) 

lcEO Collector Cutoff Current 0.7 mA 

lcEO Collector Cutoff Current 0.7 mA 

2N3713 2N3715 
2N3714 2N3716 

SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. UNITS 

hFE DC Current Gain (Note 2) 5.0 5.0 

hFE DC Current Gain (Note 2) 25 75 50 150 

hFE DC Current Gain (Note 2) 15 30 

VcE(sat) Collector to Emitter 1.0 0.8 v 
Saturation Voltage (Note 2) 

VcE(sat) Collector to Emitter 4.0 4.0 v 
Saturation Voltage (Note 2) 

VsE Base to Emitter Voltage (Note 2) 2.0 1.8 v 

VsE Base to Emitter Voltage (Note 2) 4.0 4.0 v 

fhfe Small Signal Cutoff Frequency 30 30 kHz 

hfe Small Signal Current Gain 25 250 25 250 

jhfel Magnitude of Common Emitter 4.0 4.0 

Small Signal Current Gain 

Cob Output Capacitance 250 250 pF 

NOTES: 

See T03-1 Package Outline 

II 
BE 
1 2 

TEST CONDITIONS 

VcE = 60 V, VEB = 1.5 V 

Tc= 150°C 

VcE = 80 V, VEB = 1.5 V 

Tc= 150°C 

VcE = 80 V, VEB = 1.5 V 

VcE = 100V, VEB = 1.5V 

VEB = 7.0V, lc =O 

le= 200 mA, 19 = 0 

VcE = 30 V, 19 = 0 

VcE = 40 V, Is= 0 

TEST CONDITIONS 

'c = 10A, VcE = 4.0V 

le= 1.0A, VcE = 2.0V 

le= 3.0 A, VcE = 2.0 v 

le= 5.0A, 19 = 500mA 

le= lOA, 19 = 2.0A 

le= 5.0 A, VcE = 2.0 v 

le= 10A, VcE = 4.0V 

le= 500 mA, VcE = 10 V 

le= 500 mA, VcE = 10 V, 

f = 1.0 kHz 

le= 500 mA, VcE = 10 V, 

f = 1.0 MHz 

vc8 = 10 v, 'c = o. 
f = 0.1 MHz 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. Pulse conditions: length= 300 µs; duty cycle= 2%. 
3. For family characteristic curves, refer to Section 5 - PWR 6. 
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2N3722 • FT3723 
NPN SMALL SIGNAL HIGH VOLTAGE HIGH CURRENT SWITCHES 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Vceo ... 60 v (MIN) (2N3722) 70 v (MIN) (FT3723) 

• hFE ... 40 - 150@ 100 mA 
..• 12 (MIN) @ 800 mA 

• t 0 n ... 50 ns (MAXI @ 500 mA (2N3722) 
• t 0 tt ... 100 ns (MAXI@ 500 mA (2N3722) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

See T05-1 Package Outline 

Maximum Temperatures 
Storage Temperature -65°C to +200°C 

Operating Junction Temperature 
Lead Temperature (60 seconds) 

Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages and Current 

Vcso Collector to Base Voltage 
VcES Collector to Emitter Voltage 
VcEO Collector to Emitter Voltage (Note 4) 
VEBO Emitter to Base Voltage 
le Collector Current (Note 5) 

2N3722 
80 v 
80 v 
60 v 
6.0 v 
1.0 A 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

2N3722 FT3723 
SYMBOL CHARACTERISTIC UNITS 

MIN. MAX. MIN. MAX. 

VcEO(sus) Collector to Emitter Sustaining Voltage 60 70 v 
(Notes 4 & 5) 

VcE(sat) Collector to Emitter Saturation Voltage 0.25 0.25 v 
(Note 5) 0.22 0.28 v 

0.37 0.44 v 
0.50 0.75 v 

2.0 v 
ton Turn On Time (see test circuit no. 265) 50 70 ns 

to ff Turn Off Time (see test circuit no. 265) 100 130 ns 

Cob Output Capacitance 10 9.0 pF 

Cib Input Capacitance 65 65 pF 

hfE DC Current Gain (Note 5) 25 25 

40 150 40 150 

20 15 

15 

15 

12 12 

15 15 

20 20 

VsE(sat) Base to Emitter Saturation Voltage 0.75 0.75 v 
(Note 5) 0.85 0.85 v 

1.1 1.1 v 
0.86 1.2 0.86 1.2 v 

1.5 v 
hfe High Frequency Current Gain 3.0 3.0 

Additional Electrical Characteristics on following page. 

NOTES: 

200°C 
300°C 

4.0W E B c 
0.8W 1 2 3 

FT3723 
100 v 
100 v 
70 v 
6.0 v 
1.0 A 

TEST CONDITIONS 

le= 10 mA (pulsed), Is= 0 

le= 10 mA, Is= 1.0 mA 

le= 100 mA, Is= 10 mA 

le = 300 mA, I B = 30 mA 

le= 500 mA, Is= 50 mA 

le= 800 mA, Is= 80 mA 

le"" 500 mA, ls1 ""50 mA 

le"" 500 mA, ls1 ""ls2 ""50 mA 

IE= o. Vcs = 10 v 
VEB = 0.5 V, le= 0 

le= 10 mA, VcE = 1.0 V 

le= 100 mA, VcE = 1.0 V 

le= 300 mA, VcE = 2.0 V 

le= 500 mA, VcE = 2.0 V 

le= 500 mA, VcE = 3.0 V 

le= 800 mA, VcE = 5.0 V 

le= 100 mA, VcE = 1.0 V, TA= -55°C 

le= 200 mA, VcE = 2.0 V, TA= -55°C 

le= 10 mA, Is= 1.0 mA 

le= 100 mA, Is= 10 mA 

le= 300 mA, Is= 30 mA 

le= 500 mA, Is= 50 mA 

le= 800 mA, Is= 80 mA 

le= 50 mA, VcE = 10 v. f = 100 MHz 

*Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 43.8°C/W (derating factor of 

22.8 mW/°C); junction to ambient thermal resistance of 219°C/W (derating factor of 4.56 mW/°C). 
4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length = 300 µs; duty cycle= 1 %. 
6. For product family characteristic curves, refer to Section 5-SS9. 
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2N 3722 • FT3723 
ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) (Cont'd) 

2N3722 FT3723 
SYMBOL CHARACTERISTIC UNITS TEST CONDITIONS 

MIN. MAX. MIN. MAX. 

ICES Collector Reverse Current 500 nA VcE =40 V, VEB = 0 

500 nA VcE = 50 V, VEB = 0 

70 µA VcE =40 V, VEB = 0, TA= 125°C 

70 µA VcE = 50 V, VEB = 0, TA= 125°C 

BVcBo Collector to Base Breakdown Voltage 80 100 v le= 100 µA, IE= 0 

BVcEs Collector to Emitter Breakdown Voltage 80 100 v le= 100 µA, VEB = 0 

BVEBO Emitter to Base Breakdown Voltage 6.0 6.0 v IE= 100 µA, le= 0 
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2N3724/3725•2N4013/4014•2N4046/4047 
NPN SMALL SIGNAL HIGH CURRENT HIGH SPEED SWITCHES 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• t 0 n ... 35 ns (MAX), t 0 ff ... 60 ns (MAX) @ 500 mA 
• VcEO ... 30 v (MIN) (2N3724, 2N4013, 2N4046), 50 v (MIN) (2N3725, 2N4014, 2N4047) 

See Package Outlines 

• VcE(sat) ... 0.65 v (MAX)@ 800 mA, 0.75 v (MAX)@ 1.0 A (2N3724, 2N4013, 2N4046) 
• hFE ... 40-150@ 100 mA (2N4046/7), 60-150@ 100 mA (2N3724/5, 2N4013/4) 

ABSOLUTE MAXIMUM TEMPERATURES (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (60 seconds) 

Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages and Currents 

VcBo 
VcES 
VcEO 
VEBO 
ic 
ic 

Collector to Base Voltage 
Collector to Emitter Voltage 
Collector to Emitter Voltage (Note 4) 
Emitter to Base Voltage 
Collector Current (Note 5) 
DC Collector Current 

2N4013/4 
1.2W 

0.36W 

2N3724, 2N4013 
2N4046 

50 v 
50 v 
30 v 
6.0V 
1.0 A 

500mA 

-£5" C to +200° C 
2oo"c 
300"C 

2N3724/5, 2N4046/7 
3.5W 
0.8W 

2N3725, 2N4014 
2N4047 

80 v 
80 v 
50 v 
6.0 v 
1.0 A 

500 mA 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

2N3724 2N3725 

T05-1 

E B C 
1 2 3 

2N3724/5 
2N4046/7 

T018-1 

E B C 
1 2 3 

2N4013 
2N4014 

SYMBOL CHARACTERISTIC 
2N4013 2N4014 

UNITS TEST CONDITIONS 
2N4046 2N4047 

MIN. MAX. MIN. MAX. 

VcEO(sus) Collector to Emitter Sustaining 30 50 v lc=lOmA,1 8 =0 
Voltage (Notes 4 & 5) 

tan Turn On Time 35 35 ns le= 500 mA, 191 = 50 mA 
(see test circuit no. 265) 

ta ff Turn Off time 60 60 ns le= 500 mA, IBl = 50 mA, 
(see test circuit no. 265) 192 = -50 mA 

Cab Output Capacitance 12 10 pF IE=O,VcB=lOV 

cib Input Capacitance 55 55 pF le= o. v 8 E = o.5 v 
VcE(satl Collector Saturation Voltage 0.25 0.25 v le= 10mA,19 = 1.0 mA 

(Note 5) 0.2 0.26 v le= 100 mA, Is= 10 mA 

0.32 0.4 v le= 300 mA, Is= 30 mA 

0.42 0.52 v le= 500 mA, Is= 50 mA 

0.65 0.8 v lc=800mA.IB=80mA 

0.75 0.95 v le= 1.0 A, 19 = 100 mA 

VBE(sat) Base Saturation Voltage 0.76 0.76 v le= 10 mA, Is= 1.0 mA 
(Note 5) 0.86 0.86 v le= 100 mA, Is= 10 mA 

1.1 1.1 v le= 300 mA, Is= 30 mA 

1.5 1.5 v IC = 800 mA. I B = 80 mA 

1.7 1.7 v le= 1.oA,ls= lOOmA 

BVcso Collector to Base Breakdown 50 80 v le= 10 µA, IE= 0 
Voltage 

BVcES Collector to Emitter Breakdown 50 80 v le= 10µA, VBE = 0 
Voltage 

BVEBO Emitter to Base Breakdown 6.0 6.0 v le= 0, IE= 10 µA 
Voltage 

Additional Electrical Characteristics on following page. 

NOTES: *Planar is a patented Fairchild process. 
1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 50°C/W (derating factor of 

20 mW/° C) for 2N3724, 2N3725, 2N4046 and 2N4047; and 146°C/W (derating factor of 6.85 mW/ ° C) for the 2N4013 and 2N4014; junction 
to ambient thermal resistance of 219°C/W (derating factor of 4.56 mW/°C) for the 2N3724, 2N3725, 2N4046, and 2N4047, and 485°C/W 
(derating factor of 2.06 mW/ ° C) for the 2N4013, and 2N4014. 

4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length= 300 µs; duty cycle= 1 %. 
6. For product family characteristic curves, refer to Section 5 - SS13. 
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2N3724/3725•2N4013/4014•2N4046/4047 
ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) (Cont'd) 

SYMBOL CHARACTERISTIC 
2N3724, 2N4013 2N3725, 2N4014 

UNITS TEST CONDITIONS 
MIN. MAX. MIN. MAX. 

icso Collector Cutoff Current 1.7 µA IE= 0, Vcs = 40 v 
1.7 µA IE= 0, Vcs = 60 v 

120 µA IE= 0, Vcs = 40 V, TA= 100°C 

120 µA IE = 0, V CB = 60 V, TA = 100° C 

lcES Collector Reverse Current 10 µA IE= 0, VcE = 50 V 

10 µA IE= 0, VcE = 80 V 

hFE DC Pulse Current Gain (Note 5) 60 150 60 150 le= 100 mA, VcE = 1.0 V 

35 35 le= 500 mA, VcE = 1.0 V 

40 40 le= 300mA, VcE = 1.0 v 
30 25 lc=1.0A,VcE=5.0V 

30 30 lc=10mA,VcE=1.0V 

25 20 le= 800 mA, VcE = 2.0 V 

30 30 le= 100 mA, VcE = 1.0 V, 

TA= -55°C 

20 20 le= 500 mA, VcE = 1.0 V, 

TA= -55°C 

VsE (sat) Base Saturation Voltage 0.8 1 . 1 0.8 1 .1 v le= 500 mA, Is= 50 mA 

hte High Frequency Current Gain 3.0 3.0 le= 50 mA, VcE = 10 V, 

f=100MHz 

SYMBOL CHARACTERISTIC 
2N4046 2N4047 

UNITS TEST CONDITIONS 
MIN. MAX. MIN. MAX. 

lcso Collector Cutoff Current 1.7 µA IE= 0, Vcs = 40 v 
1.7 µA IE = 0, Vcs = 60 v 

120 µA IE= 0, Vcs = 40 V, TA= 85°C 

120 µA IE= 0, Vcs = 60 V, TA= 85°C 

lcES Collector Reverse Current 10 µA IE=O,VcE=50V 

10 µA IE= 0, VcE = 80 V 

hFE DC Pulse Current Gain (Note 5) 40 150 40 150 le= 100 mA, VcE = 1.0 V 

30 20 le= 500 mA, VcE = 1.0 V 

30 30 le= 300 mA, VcE = 1.0 V 

25 15 lc=1.0A,VcE=5.0V 

20 20 lc=10mA,VcE=1.0V 

20 15 le= 800 mA, VcE = 2.0 V 

VsE(sat) Base Saturation Voltage 0.9 1.2 0.9 1.2 v le= 500 mA, Is= 50 mA 

hte High Frequency Current Gain 2.5 2.5 le= 50 mA, VcE = 10 V, 

f = 100 MHz 
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2N3726 • 2N3727 • 2N4015 • 2N4016 
PNP LOW LEVEL LOW NOISE DIFFERENTIAL AMPLIFIERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• hfE1 ... 0.9-1.0@ le= 100 µA TO 1.0 mA 
hfE2 

• hFE ... 135-350@ le= 1.0 mA 

• NF ..• 4.0 dB (MAXI@ le= 30 µA, f = 1.0 kHz 

ABSOLUTE MAXIMUM RATINGS (Note 1 I 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 

Lead Temperature (60 seconds) 

Maximum Power Dissipation (Notes 2 & 3) 

Total Dissipation at 25Q C Case Temperature 

at 100° C Case Temperature 
at 25QC Ambient Temperature 

Maximum Voltages and Current 

VcBO Collector to Base Voltage 

VcEO Collector to Emitter Voltage (Note 4) 

VEBO Emitter to Base Voltage 

I c Collector Current 

One Side 

0.85W 

0.48 w 
0.40 w 

2N4015, 2N4016 

-60 v 
-60 v 
-5.0 v 

300 mA 

MATCHING CHARACTERISTICS (25"C Ambient Temperature unless otherwise noted) 

-65°C to +200°C 
200QC 

300QC 

Both Sides 

1.4 w 
0.80W 

0.50W 

2N3726, 2N3727 

-45 v 
-45 v 
-5.0 v 

300 mA 

See T05-9 Package Outline 

CBEEBC 
123456 

SYMBOL CHARACTERISTIC 
2N3726/4015 2N3727/4016 

UNITS TEST CONDITIONS 
MIN. MAX. MIN. MAX. 

hFE1 DC Current Gain Ratio 0.9 1.0 0.9 1.0 le= 100 µA to 1.0 mA, Vee= -5.0 V 
--
hFE2 (Note 5) 

lvBe1-VBE2i Base to Emitter Voltage Differential 5.0 2.5 mV le= 100 µA to 1.0 mA, VcE = -5.0 V 

l~!VBE1-VBE2l I Base to Emitter Voltage Differential 1.6 0.8 mV le= 100 µA to 1.0 mA, VcE = -5.0 V, 

Change TA = -55Q C to +125Q C 

2.0 1.0 mV le= 100 µA to 1.0 mA, VcE = -5.0 v. 

TA= +25QC to +125QC 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 
2N3726/27 2N4015/16 

UNITS TEST CONDITIONS 
MIN. MAX. MIN. MAX. 

hFE DC Current Gain 80 80 le= 10 µA, VcE = -5.0 v 

120 120 le= 100 µA, VcE = -5.0 v 

135 350 135 350 le= 1.0 mA, VcE = -5.0 V 

hFE DC Current Gain (Note 6) 115 115 le= 50 mA, VcE = -5.0 V 

BVcBo Collector to Base Breakdown 45 60 v le= 10 µA, IE= 0 

Voltage 

BVEBO Emitter to Base Breakdown 5.0 5.0 v IE=-10µA,lc=O 

Voltage 

VcEO(sus) Collector to Emitter Sustaining 45 60 v le= 10 mA, I B = 0 

Voltage (Note 6) 

Additional Electrical Characteristics are on following page. 

NOTES: 'Planar is a patented Fairchild process. 
1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on application involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 200QC and junction to ambient thermal resistance of 431QC/W (derating factor of 

2.29 mW/QC) for one side; 350QC/W (derating factor of 2.86 mW/QC) for both sides; junction to case thermal resistance of 206QC/W 
(derating factor of 4.85 mW/QC) for one side; 125QC/W (derating factor of 8.0 mW/QC) for both sides. 

4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Lowest of two hFE reading is taken as hFE1 for purposes of this ratio. 
6. Pulse conditions: 300 µs; duty cycle= 1%. 
7. For product family characteristic curves, refer to Section 5 - SS22. 
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2N3726 • 2N3727 • 2N4015 • 2N4016 
ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) (Cont'd) 

SYMBOL CHARACTERISTIC 
2N3726/27 2N4015/16 

UNITS TEST CONDITIONS 
MIN. MAX. MIN. MAX. 

VcE (sat) Collector Saturation Voltage 0.25 0.25 v le= 50 mA, IB = 2.5 mA 

(Note 6) 

VBE (sat) Base Saturation Voltage 1.0 1.0 v ic=50mA,IB=2.5mA 

(Note 6) 

le Bo Collector Cutoff Current 10 nA IE= 0, VcB = -30 v 
10 nA IE= 0, VcB = -50 v 

10 µA IE =O, VcB = -30 V, TA= 150°C 

10 µA IE= 0, VcB = -50 V, TA= 150°C 

IEBO Emitter Cutoff Current 100 100 nA le= 0, VEB = -3.0 V 

lhtel Magnitude of Small Signal 3.0 3.0 le= 1 .0 mA, VcE = -10 V, f = 20 MHz 

Current Gain 2.0 6.0 2.0 6.0 le= 50 mA, VcE = -20 V, f = 100 MHz 

Cab Output Capacitance 8.0 8.0 pf IE =O. VcB = -10V,f=1.0 MHz 

Cib Input Capacitance 30 25 pf IE= 0, VEB = -0.5 V, f = 1.0 MHz 

NF Noise Figure 4.0 4.0 dB le= 30 µA, VcE = -5.0 V, f = 1.0 kHz, 

Rs = 10 kn., BW = 200 Hz 

h;e Input Impedance 11.5 11.5 kn. le= 1.0 mA, VcE = -10 V, f = 1.0 kHz 

hre Reverse Voltage Feedback Ratio 1.5 1.5 x10-3 le= 1.0 mA, VcE = -10 V,f = 1.0 kHz 

hoe Output Conductance 80 80 µmho le= 1.0 mA, VcE = -10 V, f = 1.0 kHz 

hfe Small Signal Current Gain 135 420 135 420 le= 1.0 mA, VcE = -10 V, f = 1.0 kHz 
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2N3728 • 2N3729 
NPN HIGH PERFORMANCE DIFFERENTIAL AMPLIFIERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• hFE1 ... 0.9-1.0 FROM 100 µA to 1.0 mA@ 25°C, 0.8-1.0 FROM 100 µA to 1.0 mA, -55°C to +125°C 
hFE2 

See T05-9 Package Outline 

• [VBE1-VBE2l ... 3.0 mV (MAXI FROM 100 µA to 1.0 mA 

• [~VBEI ... 10 µV/'C (MAX) FROM 100 µA to 1.0 mA, -55°C to +125°C 

ABSOLUTE MAXIMUM RATINGS !Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (60 seconds) 

Maximum Power Dissipation (Notes 2 & 3) 

Total Dissipation at 25° C Case Temperature 

at 100° C Case Temperature 

at 25° C Ambient Temperature 

Maximum Voltages and Current 

VcBO Collector to Base Voltage 

VcEO Collector to Emitter Voltage !Note 4) 

VEBO Emitter to Base Voltage 

le Collector Current 

Vc1 C2 Collector1 to Collector2 Voltage 

Voltage Rating any Lead to Case 

One Side 

1.0 w 
0.57 w 
0.45 w 

-65° C to +200° C 

200°C 

300°C 

Both Sides 
CBEEBC 
123456 

1.6 w 
0.91 w 
0.55 w 

60 v 

30 v 

5.0 v 

500 mA 

±200 v 

±200 v 

MATCHING CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. UNITS TEST CONDITIONS 

hFEl DC Current Gain Ratio 2N3728 0.8 1.0 IC = 100 µA to 1 .0 mA, V CE = 5.0 V 
--
hFE2 (Note 5) 2N3729 0.9 1.0 

hFEl DC Current Gain Ratio (Note 5) 2N3729 0.8 1.0 le= 100 µA to 1.0 mA, VcE = 5.0 v --
hFE2 TA= -55°C to +125°C 

lvBEl -VBE2l Base to Emitter Voltage Differential 2N3728 5.0 mV IC = 100 µA to 1 .0 mA, V CE = 5.0 V 

2N3729 3.0 mV 

1~1vBE1 -VBE2) I Base to Emitter Voltage Differential 2N3728 1.6 mV IC = 100 µA to 1 .0 mA, V CE = 5.0 V 

(20 µV/°C) TA= -55°C to +25°C 

2N3729 0.8 mV IC= 100 µA to 1.0 mA, VcE = 5.0 V 

(10 µV/°C) TA= -55°C t~ +25°C 

1~(VBE1-VsE2)[ Base to Emitter Voltage Differential 2N3728 2.0 mV le= 100 µA to 1.0 mA. VcE = 5.0 V 

(20 µV /°C) TA= +25°C to +125°C 

2N3729 1.0 mV le= 100 µA to 1.0 mA, VcE = 5.0 v 

(10 µV/°C) TA= +25°C to +125°C 

Additional Electrical Characteristics on following page. 

NOT ES: •Planar is a patented Fairchild process. 
1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 200°C and junction to ambient thermal resistance of 384°C/W (derating factor of 

2. 57 mW/°C) for one side; 318° C/W ( dera.ting factor of 3. 14 mW!° C) for both sides; junction to case thermal resistance of 175° C/W 
(derating factor of 5.71 mW/°C) for one side; 109°C/W (derating factor of 9.15 mW/°C) for both sides. 

4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Lowest of two hFE readings is taken as hFE1 for purposes of this ratio. 
6. Pulse conditions: length= 300 µs; duty cycle= 1%. 
7. For product family characteristic curves, refer to Section 5-SS15. 
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2N3728 • 2N3729 
ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) (Cont'd.) 

SYMBOL CHARACTERISTIC MIN. MAX. UNITS TEST CONDITIONS 

hFE DC Current Gain 30 le= 0.1 mA, Vee= 5.0 V 

45 180 le= 1.0 mA, Vee= 5.0 V 

80 280 le= 150 mA, Vee= 5.0 V (Note 6) 

BVcBo Collector to Base Breakdown Voltage 60 ic = 10 µA, ie = o 

BVEBO Emitter to Base Breakdown Voltage 5.0 1c=o.1e=10µA 

VcEO(sus) Collector to Emitter Sustaining Voltage 30 lc=lOmA,IB=o 

(Notes 4 & 6) 

VcE(sat) Collector Saturation Voltage 0.22 v lc=150mA,IB=15mA 

(Note 6) 

VBE(sat) Base Saturation Voltage (Note 6) 1 .1 v lc=150mA,IB=15mA 

le Bo Collector Cutoff Current 10 nA ie = o. vcB = 50 v 

10 µA I E = 0. V CB = 50 V. TA = 1 50° C 

IEBO Emitter Cutoff Current 10 nA ic = o. veB = 3.o v 

hfe High Frequency Current Gain 4.0 le= 1.0 mA, Vee= 10 V, f = 20 MHz 

2.5 6.0 le= 50 mA, Vee= 10 V, f = 100 MHz 

Cob Common Base, Open Circuit, 8.0 pF IE= o. VcB = 10 v. f = 140 kHz 

Output Capacitance 

Cib Common Base, Open Circuit, 20 pF le= o. VEB = 2.0 v. f = 140 kHz 

Input Capacitance 

hie Input Impedance 1 .2 6.0 kl/. le= 1.0 mA, Vee= 10 v. f = 1.0 kHz 

hre Reverse Voltage Feedback Ratio 300 x10-6 le= 1.0 mA, Vee= 10 v. f = 1.0 kHz 

hoe OutPut Conductance 20 le= 1.0 mA, Vee= 10 V. f = 1.0 kHz 

hfe Forward Current Transfer Ratio 50 200 le= 1.0 mA, Vee= 10V,f=1.0 kHz 

NF Wide Band Noise Figure 7.0 dB le= 0.1 mA, VcE = 5.0 V, f = 15.7 kHz, 

3.0 dB pts.@ 25 Hz and 10 kHz, Rs= 1.0 kl/. 
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2N3740•2N3741 •2N4898•2N4899•2N4900 
25 WATT PNP POWER 

DIFFUSED SILICON 81-MESAR TM TRANSISTORS 

• VcE(sat) - .. --0.6 V@ 1.0 A 
• fT ... 3.0 MHz@ VcE = 10 V, le= 250 mA (2N4898, 2N4899, 2N4900) 
• COMPLEMENTS ... 2N3766 (2N3740); 2N3767 (2N3741); 2N4190 (2N4898); 

2N4911 (2N4899); 2N4912 (2N4900) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature ( 10 seconds) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature 
Linear Derating Factor 

Maximum Voltages and Currents 
VcBO Collector to Base Voltage 
VcEO Collector to Emitter Voltage 
VE BO Emitter to Base Voltage 
le Collector Current 
I B Base Current 

2N4898 
-40 v 
-40 v 
-5.0 v 

1.0 A 
1.0 A 

2N4899 
-60 v 
-60 v 
-5.0 v 

1.0 A 
1.0 A 

2N4900 
-80 v 
-80V 
-5.0 v 

1.0A 
1.0 A 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

-65"C to +200°C 
2oo"c 
235°C 

25W 
0.143 W/"C 

2N3740 
·-60 v 
-60 v 
-7.0 v 

1.0 A 
2.0 A 

2N3741 
-80 v 
-80 v 

-7.0 v 
1.0 A 
2.0A 

See T066-1 Package Outline 

-II 
BE 
1 2 

SYMBOL CHARACTERISTIC 
2N4898 2N4899 2N4900 

UNITS TEST CONDITIONS 
MIN. MAX. MIN. MAX. MIN. MAX. 

lcEX Collector Cutoff Current 1.0 mA VcE = -40 V, VEB = -1.5 V, 

Tc= 150°C 

1.0 mA VcE = -60 V, VEB = -1.5 V, 

Tc= 150°C 

1.0 mA VcE = -80 V, VEB = -1.5 V, 

Tc= 150°C 

0.1 mA V CE = -40 V, VE B = -1 .5 V 

0.1 mA VcE = -60 V, VEB = -1.5 V 

0.1 mA VcE = -80 V, VEB = -1.5 V 

le Bo Collector Cutoff Current 0.1 mA VcB = -40 V, IE= 0 

0.1 mA VcB = -60 v. IE= 0 

0.1 mA VcB = -80 V, IE = 0 

IEBO Emitter Cutoff Current 1.0 1.0 1.0 mA VEB = -5.0 V 

icEo Collector Cutoff Current 0.5 mA VcE=-20V,IB=O 

0.5 mA VcE=-30V,IB=O 

0.5 mA V CE = -40 V, I B = 0 

VcEO(sus) Collector Sustaining Voltage -40 
(Note 2) 

-60 -80 v lc=100mA,IB=o 

hFE DC Current Gain (Note 2) 10 10 10 le= 1.0 A, VcE = -1.0 v 
20 100 20 100 20 100 le= 500 mA, VcE = -1.0 V 

40 40 40 le= 50 mA, VcE = -1.0 V 

VcE(sat) Collector Saturation Voltage --0.6 
(Note 2) 

-0.6 -0.6 v lc=1.0A,IB=100mA 

VBE(sat) Base Saturation Voltage -1.3 -1.3 -1.3 v le= 1.0 A, IB = 100 mA 
(Note 2) 

VBE Base to Emitter Voltage -1.3 
(Note 2) 

-1.3 -1.3 v lc=1.0A,VcE=1.0V 

hte Small Signal Current Gain 25 25 25 VcE=-10V,lc=250mA,f=1.0kHz 

fhte Small Signal Current Gain 3.0 3.0 3.0 MHz VcE = -10 V, le= 250 mA 
Frequency 

Cob Output Capacitance 100 100 100 pF VcB = -10 V, IE= 0, f = 100kHz 

Additional Electrical Characteristics are on the following page. 

NOTES: 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. Pulse conditions: length = 300 µs; dutY cycle= 2%. 
3. For product family characteristic curves, refer to Section 5 - PWR 14. 
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2N3740•2N3741 •2N4898•2N4899•2N4900 
ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) (Cont'd) 

SYMBOL CHARACTERISTIC 2N3740 2N3741 UNITS TEST CONDITIONS MIN. MAX. MIN. MAX. 

lcEx Collector Cutoff Current 1.0 mA VcE = -40 V, VEB = -1.5 V, 

Tc= 150°C 

1.0 mA VcE = -60 V, VEB = -1.5 V, 

Tc= 150°C 

0.1 mA VcE = -60 V, VEB = -1.5 V 

0.1 mA VcE = -80 V, VEB = -1.5 V 

lcso Collector Cutoff Current 0.1 mA Vcs =-60V, IE= 0 

0.1 mA Vcs = -80 V, IE= 0 

IEBO Emitter to Cutoff Current 0.5 0.5 mA VEB=-7.0V 

ICEO Collector Cutoff Current 1.0 mA V CE = -40 V, I B = 0 

1.0 mA VcE=-60V,ls=O 

VcEO(sus) Collector Sustaining Voltage -60 -80 lc=100mA,ls=O 
(Note 2) 

hfE DC Current Gain (Note 2) 10 10 le= 1.0 A, VcE = -1.0 v 
20 20 VcE = -1.0 V, le= 500 mA 

30 100 30 100 VcE = -1.0 V, le= 250 mA 

40 40 VcE = -1.0 V, le= 100 mA 

VcE(satl Collector Saturation Voltage -0.6 -0.6 v le= 1.0 A, Is= 125 mA 
(Note 21 

VBE Base to Emitter Voltage 
(Note 2) 

-1.0 -1.0 v le= 250 mA, VcE = 1.0 V 

hfe Small Signal Current Gain 25 25 VcE = -10 V, le= 50 mA, 

f = 1.0 kHz 

hfe High Frequency Small Signal 4.0 4.0 VcE =-10 V, le= 0.1A, 
Current Gain f= 1.0MHz 

Cob Output Capacitance 100 100 pF Vcs = -10 v, le= o, f = 1.0 MHz 
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2N3766 • 2N3767 
20 WATI NPN POWER 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• VcE(satl ... 1.0 v@ le= 0.5 A 
• hFE ... 40-160@ le= 500 mA, Vee= lOV 
• COMPLEMENTS ... 2N3740 (2N3766); 2N3741 (2N3767) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 

Operating Junction Temperature 
Lead Temperature (10 seconds) 

Maximum Power Dissipation 
Continuous Power Dissipation at 25u C Case Temperature 
Linear Derating Factor 

Maximum Voltages and Currents 
Vcso Collector to Base Voltage 
VEBO Emitter to Base Voltage 
VcEO Collector to Emitter Voltage 
le Operating Collector Current (Continuous) 
I B Rase Current (Continuous) 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. 

le EX Collector Cutoff Current 2N3766 

2N3767 

lcEX Collector Cutoff Current 2N3766 

2N3767 

lcso Collector Cutoff Current 2N3766 

2N3767 

IEBO Emitter Cutoff Current 

VcEO(sus) Collector to Emitter 2N3766 60 
Sustaining Voltage (Note 2) 2N3767 80 

ICEO Collector Cutoff Current 2N3766 

2N3767 

hFE DC Forward Current Gain (Note 2) 30 

40 

20 

VcE(sat) Collector to Emitter 2N3766 
Saturation Voltage 2N3767 

VBE(ON) Base to Emitter "On" Voltage 

hfe Small Signal Current Gain 40 

lhfel Magnitude of Common Emitter 1.0 
Small Signal Current Gain 

Cab Common Base Output Capacitance 

NOTES: 

-65° C to +175" C 
-65' C to +175°C 

240°C 

20W 
0.133W/,C 

2N3766 2N3767 
BOV 100 v 

6.0 v 6.0V 
60 v BOV 

4.0 A 4.0A 
2.5 A 2.5A 

MAX. UNITS 

1.0 mA 

1.0 mA 

0.1 mA 

0.1 mA 

0.1 mA 

0.1 mA 

0.75 mA 

v 

v 

0.7 mA 

0.7 mA 

160 

2.5 v 

1.0 v 

1.5 v 

30 pF 

See T066-1 Package Outline 

-II 
BE 
1 2 

TEST CONDITIONS 

VcE = 50 V, Ves = 1.5 V, 

Tc= 150°C 

Vee = 70 V, VEB = 1.5 v. 

Tc= 150°C 

VcE = BOV, VEB = 1.5 V 

Vee= 10ov. ve 8 = 1.5V 

Vcs = 80V, IE= 0 

vc8 =1oov.1e=o 

VEB = 6.0 V, le = 0 

Is= o, le= 1oomA 

18 =0.1c=100mA 

Is= 0, VcE = 40 v 

Is= 0, VcE = 60 v 

le= 50mA, VcE = 10V 

le= 500 mA, Vee= 10 V 

le= 1.0A, Vee= 1ov 

lc=1.0A,l9=0.1A 

le= 0.5A, 18 = o.05A 

ic = 1.0A, Vee= 10v 

VcE=10V,lc=0.1A, 

f = 1 .0 kHz 

VcE = 10V, lc =0.5A, 

f=10MHz 

vc8 =1ov,1c=o 

*Planar is a FairchiJd patented process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. Pulse conditions: length = 300 µs; duty cycle= 2%. 
3. For product family characteristic curves, refer to Section 5-PWR 18. 
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2N3789•2N3790•2N3791•2N3792 
150 WATT PNP POWER 

DIFFUSED SILICON Bl-MESAR TM TRANSISTORS 

• Tc ... 150W@ 25°C 

• lc ... 10A 
• COMPLEMENTS ... 2N3713 THROUGH 2N3716 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation 
Total Dissipation at 25° C Case Temperature 
Linear Derating Factor 

Maximum Voltages and Currents 

VcBO 
VcEO 
Vrno 
le 
IB 

Collector to Base Voltage 
Collector to Emitter Voltage 
Emitter to Base Voltage 
Collector Current (Continuous) 
Base Current (Continuous) 

-65° C to +200° C 
-65°C to +200°C 

150W 
0.855W/°C 

2N3789 2N3790 
2N3791 2N3792 

-60V -80V 
-60V -80V 
-7.0 v -7.0V 

10A 10A 
4.0A 4.0A 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

2N3789 2N3790 
2N3791 2N3792 

SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. UNITS 

VcEO(sus) Collector to Emitter -60 -80 v 
Sustaining Voltage (Note 2) 

Imo Emitter Cutoff Current 5.0 5.0 mA 

fhte Small Signal Cutoff Frequency 30 30 kHz 

lhtel Magnitude of Common Emitter 4.0 4.0 
Small Signal Current Gain 

hte Small Signal Current Gain 25 250 25 250 

Cob Common Base Output Capacitance 500 500 pF 

le Ex Collector Cutoff Current 1.0 mA 

lcEX Collector Cutoff Current 1.0 mA 

lcEX Collector Cutoff Current 5.0 mA 

le EX Collector Cutoff Current 5.0 mA 

lcEO Collector Cutoff Current 10 mA 

lcEO Collector Cutoff Current 10 mA 

2N3789 2N3791 
2N3790 2N3792 

SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. UNITS 

hFE DC Pulse Current Gain 25 90 50 180 
(Note 2) 

hFE 15 30 

hFE 4.0 4.0 

VcE(sat) Collector to Emitter -1.0 -1.0 v 
Saturation Voltage (Note 2) 

VcE(sat) -4.0 -4.0 v 

VsE(ON) Base to Emitter "On" Voltage -2.0 -1.8 v 
(Note 2) 

VsE(ON) -4.0 -4.0 v 

See T03·1 Package Outline 

BE 
1 2 

TEST CONDITIONS 

le= 200 mA, Is= 0 

vrn = -1.0 v. le= o 
VcE = -10 V, le= 0.5A 

VcE = -10 V, le= 0.5 A, 

f=1.0MHz 

VcE = -10 v. le= 0.5 A, 

f = 1.0 kHz 

Vcs = -10 v. le= o. 
f=100kHz 

VcE = -60V, VEs = -1.5V 

VcE = -80V, Vrn = -1.5V 

VcE = -60 v. VEs = -1.5 v. 

Tc= 150°C 

VcE = -80 v. Vrn = -1.5 v. 

Tc= 150°C 

VcE = -30V, ls= 0 

VcE = -40 v. Is = 0 

TEST CONDITIONS 

VcE = -2.0 V, le= 1.0 A 

VcE = -2.0 V, le= 3.0 A 

VcE = -4.0V, lc = 10A 

le= 5.0 A, Is= 0.5 A 

1c=10A,1 8 =2.0A 

le= 5.0 A, VcE = -2.0 v 

le= 10A, VcE = -4.0V 

NOTES: •Planar is a Fairchild patented process. 
1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. Pulse conditions: length = 300 µs; duty cycle= 2%. 
3. For product family characteristic curves, refer to Section 5 - PWR 15. 
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2N3800 through 2N3803 • 2N3806 through 2N3809 
DUAL PNP LOW LEVEL LOW NOISE DIFFERENTIAL AMPLIFIERS 

DIFFUSED SILICON PLANAR* TRANSISTORS 

• VcEO ... 60 V 

• NF ..... 1.5 dB (MAXI@ 1.0 kHz AND 10 kHz 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature (Note 2) 
Operating Junction Temperature 
Lead Temperature (10 seconds) 

Maximum Power Dissipation 2N3800/2N3801 
2N3802/2N3803 

Total Dissipation at 
25°C Ambient Temperature 
Linear Derating Factor 

One Side 

250mW 
1.43 mW/°C 

Maximum Voltage and Current (One side) 

VEBO Emitter to Base Voltage 
VcBO Collector to Base Voltage 
VcEO Collector to Emitter Voltage 
le DC Collector Current 

Both Sides 

360mW 
2.06 mW/°C 

-65°C to +200°C 
2oo"c 
230°C 

2N3806/2N3807 
2N3808/2N3809 

One Side Both Sides 

500 mW 600 mW 
2.9 mW/"C 3.4 mW/"C 

-5.0 v 
-60 v 
-60 v 
50 mA 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

2N3800 2N3801 
SYMBOL CHARACTERISTIC 2N3806 2N3807 UNITS 

MIN. MAX. MIN. MAX. 

icso Collector Cutoff Current 10 10 nA 

10 10 µA 

IEBO Emitter Cutoff Current 20 20 nA 

BVEBo Emitter to Base Breakdown Voltage -5.0 -5.0 v 
BVcBo Collector to Base Breakdown Voltage -60 -60 v 
BVcEO Collector to Emitter Breakdown -60 -60 v 

Voltage (Note 3) 

hFE DC Current Gain 100 225 

150 450 300 900 

150 450 300 900 

150 450 300 900 

125 250 

75 150 

VsE(On) Base to Emitter "On" Voltage -0.7 -0.7 v 
VcE(sat) Collector to Emitter Saturation -0.2 -0.2 v 

Voltage -0.25 -0.25 v 
VsE(sat) Base to Emitter Saturation Voltage -0.7 -0.7 v 

-0.8 -0.8 v 
cob Output Capacitance 4.0 4.0 pF 

Cib Input Capacitance 8.0 8.0 pF 

lhtel Magnitude of High Frequency 1.0 1.0 

Current Gain 1.0 5.0 1.0 5.0 

hie Input Impedance 3.0 30 10 40 k.n 

hre Reverse Voltage Feedback Ratio 25 25 x 10-4 

hoe Output Conductance 5.0 60 5.0 60 µmho 

Additional Electrical Characteristics on following page. 

NOTES: 

See Package Outlines 

T018-5 T05-9 

EBCEBC CBEEBC 
123456 123456 

2N3800/1 2N3806/7 
2N3802/3 2N3808/9 

TEST CONDITIONS 

Vcs=-50V,IE=0 

Vcs = -50 V, IE= 0, TA= 150°C 

VEB = -4.0 V 

le= 0, IE= 10 µA 

IE=O,lc=10µA 

le= 10 mA 

le= 10 µA, VcE = -5.0 v 
le= 100 µA, VcE = -5.0 v 
le= 500 µA, VcE = -5.0 v 
le= 1.0 mA, VcE = -5.0 V 

le= 10 mA, VcE = -5.0 V 

le= 100 µA, VcE ='-5.0 V, TA= -55°C 

le= 100 µA, VcE = -5.0 v 
le= 100 µA, Is= 10 µA 

le= 1.0 mA, Is= 100µA 

1c=100µA,1 8 =10µA 

lc=1.0mA,IB=100µA 

Vcs = -5.0 V, IE= 0, f = 100 kHz 

VEB = -0.5 V, le= 0, f = 100 kHz 

le= 500 µA, VcE = -5.0 V, f = 30 MHz 

le= 1.0 mA, VcE = -5.0 V, f = 100 MHz 

VcE = -10 V, le= 1.0 mA, f = 1.0 kHz 

VcE = -10 V, le= 1.0 mA, f = 1.0 kHz 

VcE = -10 V, le= 1.0 mA, f = 1.0 kHz 

*Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. Emitter Base Termination open. 
4. For product family characteristic curves, refer to Section 5-SS33. 
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2N3800 through 2N3803 • 2N3806 through 2N3809 
ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) (Cont'd) 

2N3800 2N3801 
SYMBOL CHARACTERISTIC 2N3806 2N3807 UNITS TEST CONDITIONS 

MIN. MAX. MIN. MAX. 

hte Small Signal Current Gain 150 600 300 900 VcE = -10 V, lc = 1.0 mA, f = 1.0 kHz 

RE(hiel Real Part of Common Emitter 3.0 30 10 40 kn VcE = -10 V, le= 1.0 mA, f = 1.0 kHz 

Small Signal Input Impedance 

NF Noise Figure 3.0 1.5 dB le= 100µA, VcE = -10V,f=1.0 kHz 

PBW = 200 Hz, AG = 3.0 kn 

2.5 1.5 dB le= 100 µA, VcE = -10 V, f = 10 kHz, 

PBW = 2.0 kHz, AG = 3.0 kn 

3.5 2.5 dB le= 100 µA, VcE = 10 V, RG = 3.0 kn, 

3.0 dB down at 10 Hz and 10 kHz 

PBW = 15.7 kHz 

7.0 4.0 dB le= 100 µA, Vee= 10 v. AG= 3.0 kn, 

f = 100 Hz, PBW = 20 Hz 

2N3802 2N3803 
SYMBOL CHARACTERISTIC 2N3808 2N3809 UNITS TEST CONDITIONS 

MIN. MAX. MIN. MAX. 

'cso Collector Cutoff Current 10 10 nA Vcs=-50V,IE=0 

10 10 µA V CB = -50 V, I E = 0, TA = 1 50° C 

IEBO Emitter Cutoff Current 20 20 nA VEB = -4.0 V 

BVEBO Emitter to Base Breakdown Voltage -5.0 -5.0 v le= 0, IE= 10 µA 

BVcso Collector to Base Breakdown -60 -60 v IE= O, lc = 10 µA 

Voltage 

BVcEO Collector to Emitter Breakdown -60 -60 v le= 10 mA 

Voltage (Note 3) 

hFE DC Current Gain 100 225 le= 10 µA, VcE = -5.0 v 

150 450 300 900 le= 100 µA, VcE = -5.0 v 

150 450 300 900 le= 500 µA, VcE = -5.0 v 

150 450 300 900 le= 1.0 mA, VcE = -5.0 V 

125 250 le= 10 mA, VcE = -5.0 V 

75 150 le= 100 µA, VcE = -5.0 V, TA= -55°C 

VBE(ON) Base to Emitter "On" Voltage -0.7 -0.7 v le= 100 µA, VcE = -5.0 v 

VcE(sat) Collector to Emitter Saturation -0.2 -0.2 v le= 100 µA, Is= 10 µA 

Voltage -0.25 -0.25 v le= 1.0 mA, 19 = 100 µA 

VsE(sat) Base to Emitter Saturation Voltage -0.7 -0.7 v le= 100 µA, 19 = 10 µA 

-0.8 -0.8 v le= 1.0 mA, 19 = 100 µA 

hFE1 Static Forward Current 0.8 1.0 0.8 1.0 VcE = -5.0 V, le= 0.1 mA 
--
hFE2 Transfer Ratio 

lvsE1-VsE2i Base to Emitter Voltage -8.0 -8.0 mV VcE = -5.0 V, le= 10 µA to 10 mA 

Differential -5.0 -5.0 mV Vee= -5.o v, 'c = 100 µA 

IL1tVsE1-Vse2ll Base to Emitter Voltage -2.0 -2.0 mV Vee= -5_0 V, le= 0.1 mA, 

Differential Gradient TA= +25°C to +125°C 

-1.6 -1.6 mV VcE = -5.0 V, le= 0.1 mA, 

TA= -55°C to +25°C 

Cab Output Capacitance 4.0 4.0 pF Vee= -5.0 V, IE= 0, f = 100 kHz 
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2N3800 through 2N3803 • 2N3806 through 2N3809 
ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) (Cont'd) 

2N3802 2N3803 

SYMBOL CHARACTERISTIC 2N3808 2N3809 UNITS TEST CONDITIONS 
MIN. MAX. MIN. MAX. 

Cib Input Capacitance 8.0 8.0 pF VEB = -0.5 V, le= 0, f = 100 kHz 

hfe Magn 1tude of High Frequency 1 .0 1.0 le= 500 µA, VcE = -5.0 V, f = 30 MHz 

Current Gain 1.0 5.0 1.0 5.0 le= 1.0 mA, VcE = -5.0 V, f = 100 MHz 

hie Input Impedance 3.0 30 10 40 kn VcE = -10 V, le= 1.0 mA, f = 1.0 kHz 

hre Reverse Voltage Feedback Ratio 25 25 x10-4 VcE = -10 V, le= 1.0 mA, f = 1.0 kHz 

hoe Output Conductance 5.0 60 5.0 60 µmho VcE = -10 V, le= 1.0 mA, f = 1.0 kHz 

hfe Small Signal Current Gain 150 600 300 900 VcE = -10 V, le= 1.0 mA, f = 1.0 kHz 

RE(hiel Real Part of Common Emitter 3.0 30 10 40 k.11 VcE = -10 V, le= 1.0 mA,f = 1.0 kHz 

Smal I Signal Input Impedance 

NF Noise Figure 3.0 1 .5 dB lc=100µA,VcE=-10V,f=1.0kHz 

PBW = 200 Hz, RG = 3.0 k.11 

2.5 1.5 dB le~ 100 µA, VcE = -10 V, f = 10 kHz, 

PBW = 2.0 kHz, RG = 3.0 k.11 

7.0 4.0 dB le= 100 µA, VcE = 10 V, f = 100 Hz, 

PBW = 20 Hz, RG = 3.0 k.11 

3.5 2.5 dB le= 100 µA, VcE = 10 V, RG = 3.0 k.11, 

3.0 dB down at 10 Hz and 10 kHz 

PBW = 15.7 kHz 

I 
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2N3804/A • 2N3805/A • 2N3810/A • 2N3811/A 
DUAL PNP LOW LEVEL LOW NOISE DIFFERENTIAL AMPLIFIERS 

DIFFUSED SILICON PLANAR* TRANSISTORS 

• VcEo ... 60 v (MIN) 

• NF ... 1.5 dB (MAX)@ 1.0 kHz AND 10kHz (2N3805/A, 2N3811/A) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature (Note 2) 

Operating Junction Temperature 
Lead Temperature (10 seconds) 

Maximum Power Dissipation 2N3804/A 
2N3805/A 

Total Dissipation at 
25°C Ambient Temperature 
Li near Derati ng Factor 

One Side 

250 mW 
1 .43 mW/° C 

Maximum Voltage and Current (One side) 

VEBO Emitter to Base Voltage 
VcBO Collector to Base Voltage 
VcEO Collector to Emitter Voltage 
I c DC Collector Current 

Both Sides 

360 mW 

2.06 mW/°C 

-65° C to +200° C 
200°C 

230°C 

2N3810/A 
2N3811/A 

One Side 

500 mW 
2.9 mW/°C 

Both Sides 

600 mW 
3.4 mW/°C 

-5.0 v 
-60 v 
-60 v 
50 mA 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

2N3804 2N3805 

SYMBOL CHARACTERISTIC 2N3810 2N3811 UNITS 
MIN. MAX. MIN. MAX. 

ICBO Collector Cutoff Current 10 10 nA 

10 10 µA 

IEBO Emitter Cutoff Current 20 20 nA 

BVEBO Emitter to Base Breakdown Voltage -5.0 -5.0 v 
BVcBO Collector to Base Breakdown Voltage -60 -60 v 
BVcEO Collector to Emitter Breakdown -60 -60 v 

Voltage (Note 3) 

hFE DC Current Gain 100 225 

150 450 300 900 

150 450 300 900 

150 450 300 900 

125 250 

75 150 

VBE(ON) Base to Emitter "On" Voltage -0.7 -0.7 v 
VcE(satl Collector to Emitter Saturation -0.2 -0.2 v 

Voltage -0.25 -0.25 v 
VBE (sat) Base to Emitter Saturation Voltage -0.7 -0.7 v 

-0.8 -0.8 v 
hFE1 

DC Current Gain Ratio 0.9 1 .0 0.9 1 .0 
hFE2 

jVBE1-VBE2i Base to Emitter Voltage -5.0 -5.0 mV 

Differential -3.0 -3.0 mV 

j.:l(VBE1-VBE2) I Base to Emitter Voltage -1.0 -1.0 mV 

Differential Gradient 

-0.8 -0.8 mV 

Additional Electrical Characteristics on following pages. 

NOTES: 

See Package Outlines 

T018-5 

EBCEBC 
123456 

2N3804/A 
2N3805/A 

T05-9 

CBEEBC 
123456 

2N3810/A 
2N3811/A 

TEST CONDITIONS 

VcB=-50V,lc=O 

VcB = -50 V, IE= 0, TA= 150°C 

VEB = -4.0 V 

le= 0, IE= 10 µA 

IE=O,lc=lOµA 

le= 10 mA 

le= 10 µA, VcE = -5.0 v 
le= 100 µA, VcE = -5.0 v 
le= 500 µA, VcE = -5.0 v 
le= 1.0 mA, VcE = -5.0 V 

le= 10 mA, VcE = -5.0 V 

le= 100 µA, VcE = -5.0 V, TA= -55°C 

le= 100 µA, VcE = -5.0 v 
le= 100 µA, IB = 10 µA 

le= 1.0 mA, IB = 100µA 

lc=lOOµA,IB=lOµA 

le= 1.0 mA, I B = 100 µA 

VcE = -5.0 V, le= 0.1 mA 

VcE = -5.0 V, le= 10 µA to 10 mA 

VcE = -5.0 V, le= 100 µA 

VcE = -5.0 V, le= 0.1 mA 

TA = 25° C to 125° C 

VcE = -5.0 V, le= 0.1 mA 

TA= -55°C to +25°C 

•Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. Emitter Base Termination open. 
4. For product family characteristic curves, refer to Section 5-SS33. 
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2N3804/A • 2N3805/A • 2N3810/A • 2N3811/A 
ELECTRICAL CHARACTERISTICS (25"C Ambient Temperature unless otherwise noted) (Cont'd) 

2N3804 2N3805 

SYMBOL CHARACTERISTIC 2N3810 2N3811 UNITS TEST CONDITIONS 

MIN. MAX. MIN. MAX. 

Cob Output Capacitance 4.0 4.0 pF Vcs = -5.0 V, IE= 0, f = 100 kHz 

c,b Input Capacitance 8.0 8.0 pF VEB =0.5 V, lc = O,f = 100 kHz 

lhtel Magnitude of Common Emitter 1.0 1.0 le= 500 µA, VcE = -5.0 V, f = 30 MHz 

Small Signal Current Gain 1.0 5.0 1.0 5.0 le= 1.0 mA, VcE = -5.0 V, f = 100 MHz 

hie Input Impedance 3.0 30 10 40 kn VcE = -10 V, le= 1.0 mA, f = 1.0 kHz 

hre Reverse Voltage Feedback Ratio 25 25 x10-4 VcE = -10 V, lc = 1.0mA,f=1.0 kHz 

hoe Output Conductance 5.0 60 5.0 60 µmho VcE = -10 V, le= 1.0 mA, f = 1.0 kHz 

hte Small Signal Current Gain 150 600 300 900 V CE = -1 0 V, IC = 1 .0 m A, f = 1 .0 kHz 

RE(hiel Real Part of Common Emitter 3.0 30 10 40 k!! VcE = -10 V. lc = 1.0 mA, f = 1.0 kHz 

Small Signal Input Impedance 

NF Noise Figure 3.0 1.5 dB le= 100 µA, VcE = -10 V, f = 1.0 kHz, 

PBW = 200 Hz, RG = 3.0 kn 

2.5 1.5 dB le= 100 µA, VcE = -10 V, f = 10 kHz, 

PBW = 2.0 kHz, RG = 3.0 k!! 

7.0 4.0 dB le= 100 µA, VcE = -10 V, f = 100 Hz, 

PBW = 20 Hz, RG = 3.0 kn 

3.5 2.5 dB le= 100 µA, VcE = -10 V, RG = 3.0 kn 

3.0 dB down at 10 Hz and 10 kHz 

PBW = 15.7 kHz 

2N3804A 2N3805A 

SYMBOL CHARACTERISTIC 2N3810A 2N3811 A UNITS TEST CONDITIONS 

MIN. MAX. MIN. MAX. 

lcso Collector Cutoff Current 10 10 nA vc 8 =-50V,lc=o 

10 10 µA Vcs = -50 V, IE =O, TA= 150°C 

IEBO Emitter Cutoff Current 20 20 nA VEB = -4.0 V 

BVEBO Emitter to Base Breakdown Voltage -5.0 -5.0 v lc=O,IE=10µA 

BVcso Collector to Base Breakdown -60 -60 v IE=0,lc=10µA 

Voltage 

BVcEO Collector to Emitter Breakdown -60 -60 v le= 10 mA I 
Voltage (Note 3) 

hFE DC Current Gain 100 225 le= 10 µA, VcE = -5.0 v 

150 450 300 900 le= 100 µA, VcE = -5.0 v 

150 450 300 900 le= 500 µA, VcE = -5.0 v 

150 450 300 900 le= 1.0 mA, VcE = -5.0 V 

125 250 le= 10 mA, VcE = -5.0 V 

75 150 le= 100 µA, VcE = -5.0 V, TA= -55°C 

VsE(ON) Base to Emitter "On" Voltage -0.7 -0.7 v le= 100 µA, VcE = -5.0 v 

VcE(sat) Collector to Emitter Saturation -0.2 -0.2 v le= 100 µA, 18 = 10 µA 

Voltage -0.25 -0.25 v le= 1.0 mA, Is= 100 µA 

VsE(sat) Base to Emitter Saturation Voltage -0.7 -0.7 v 1c=100µA,1 8 =1oµA 

-0.8 -0.8 v lc=1.0mA,ls=100µA 

hFEl DC Current Gain Ratio 0.95 1.0 0.95 1.0 VcE = -5.0 V, le= 0.1 mA 

hFE2 0.85 1.0 0.85 1.0 VcE = -5.0 V, le= 0.1 mA, 

TA= -55°C to +125°C 
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2N3804/A • 2N3805/A • 2N3810/A • 2N3811/A 
ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) (Cont'd) 

2N3804A 2N3805A 
SYMBOL CHARACTERISTIC 2N3810A 2N3811 A UNITS TEST CONDITIONS 

MIN. MAX. MIN. MAX. 

lvBE1-VBE2I Base to Emitter Voltage Differential -5.0 -5.0 mV VcE = -5.0 V, le= 10 µA to 10 mA 

-1.5 -1.5 mV VcE = -5.0 V, le= 100 µA 

~(VBE1-VBE2ll Base to Emitter Voltage -0.5 -0.5 mV VcE = -5.0 V, le= 0.1 mA 

Differential Gradient TA = 25° C to 125° C 

-0.4 -0.4 mV VcE = -5.0 V, le= 0.1 mA 

TA = -55° e to +25° C 

Cob Output Capacitance 4.0 4.0 pF VcB = -5.0 V, IE= 0, f = 100 kHz 

Cib Input Capacitance 8.0 8.0 pF VEB = 0.5 V, le= 0, f = 100 kHz 

lhfel Magnitude of Common Emitter 1.0 1 .0 le= 500 µA, VcE = -5.0 V, f = 30 mHz 

Small Signal Current Gain 1.0 5.0 1.0 5.0 le= 1.0 mA, VcE = 5.0 V, f = 100 MHz 

hie Input Impedance 3.0 30 10 40 kn VcE=-10V,lc=1.0mA,f=1.0kHz 

hre Reverse Voltage Feedback Ratio 25 25 x10-4 VeE=-10V,lc=1.0mA,f=1.0kHz 

hoe Output Conductance 5.0 60 5.0 60 µmho V CE = - 1 0 V, IC = 1 .0 m A, f = 1 .0 kHz 

hfe Small Signal Current Gain 150 600 300 900 VeE = -10 V, le= 1.0 mA, f = 1.0 kHz 

RE(hiel Real Part of Common Emitter 3.0 30 10 40 kn VeE = -10 V, le= 1.0 mA, f = 1.0 kHz 

Small Signal Input Impedance 

NF Noise Figure 3.0 1 .5 dB le= 100 µA, VcE = -10 V, f = 1.0 kHz, 

PBW = 200 Hz, RG = 3.0 kn 

2.5 1.5 dB le= 100 µA, VcE = -10 V, f = 10 kHz, 

PBW = 2.0 kHz, RG = 3.0 kn 

7.0 4.0 dB le= 100 µA, VcE = -10 V, f = 100 Hz, 

PBW = 20 Hz, RG = 3.0 kn 

3.5 2.5 dB le= 100 µA, VcE = -10 V, RG = 3.0 kn, 

3 dB down at 10 Hz and 10 kHz 

PBW = 15.7 kHz 
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2N3903 • 2N3904 
NPN GENERAL PURPOSE SMALL SIGNAL AMPLIFIERS AND SWITCHES 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Po ... 625 mW @ TA = 25" c 

• VcEO ... 40 V (MIN) 

• hFE ... 100-300@ 10 mA (2N3904) 

• NF ... 5.0 dB (MAX) WIDE BAND (2N3904) 

• COMPLEMENTS ... 2N3905, 2N39~ 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

tMaximum Temperatures 
Storage Temperature 

Operating Junction Temperature 

tMaximum Power Dissipation (Notes 2 & 3) 

Total Dissipation at 25" C Ambient Temperature 

at 70" C Ambient Temperature 
at 25" C Case Temperature 

Maximum Voltages and Current 

VcEO Collector to Emitter Voltage 

Vcso Collector to Base Voltage 

VEBO Emitter to Base Voltage 

I c Collector Current 

-55" C to +150° C 

150°C 

0.625 w 
0.400 w 

1.0W 

40 v 
60 v 

6.0 v 
200 mA 

See T092-1 Package Outline 

EBC 
1 2 3 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 
2N3903 

MIN. MAX. 

BVcso Co 1 lector to Base Breakdown 60 

Voltage 

BVcEO Collector to Emitter Breakdown 40 

Voltage (Note 4) 

BVEBO Emitter to Base Breakdown 6.0 

Voltage 

ICEX Collector Cutoff Current 50 

IBL Base Cutoff Current 50 

hFE DC Current Gain 20 

(Note 4) 35 

50 150 

30 

15 

VcE(sat) Collector to Emitter Saturation 0.2 

Voltage (Note 4) 0.3 

VsE (sat) Base to Emitter Saturation 0.65 0.85 

Voltage (Note 4) 0.95 

IT Current Gain Bandwidth Product 250 

Cab Output Capacitance 4.0 

Cib Input Capacitance 8.0 

hie Input Impedance 1.0 8.0 

hre Voltage Feedback Ratio 0.1 5.0 

hte Smal I Signal Current Gain 50 200 

hoe Output Admittance 1.0 40 

NF Noise Figure 6.0 

Additional Electrical Characteristics on following page. 

NOTES: 

2N3904 
UNITS TEST CONDITIONS 

MIN. 

60 

40 

6.0 

40 

70 

100 

60 

30 

0.65 

300 

1.0 

0.5 

100 

1.0 

MAX. 

v IC = 1 0 µA. I E = 0 

v le= 1.0 mA, Is= 0 

v IE=lOµA,lc=O 

50 nA VcE = 30 V, VEB = 3.0 V 

50 nA VcE = 30 V, VEB = 3.0 V 

le= 0.1 mA, VcE = 1.0 V 

le= 1.0 mA, VcE = 1.0 V 

300 le= 10 mA, VcE = 1.0 V 

le= 50 mA, VcE = 1.0 V 

le= 100 mA, VcE = 1.0 V 

0.2 v le= 10 mA, IB = 1.0 mA 

0.3 v le= 50 mA, Is= 5.0 mA 

0.85 v le= 10 mA. Is= 1.0 mA 

0.95 v le= 50 mA, Is= 5.0 mA 

MHz le= 10 mA, VcE = 20 v. f = 100 MHz 

4.0 pF IE= o. Vee= 5.0 v. f = 100 kHz 

8.0 pF VsE = 0.5 v. le= o. t = 100 kHz 

10 kn le= 1.0 mA, VcE = 10 v. f = 1.0 kHz 

8.0 x10-4 le= 1.0 mA, VcE = 10 V, f = 1.0 kHz 

400 le= 1.0 mA, VcE = 10 v. t = 1.0 kHz 

40 µmho le= 1.0 mA. VcE = 10 v. t = 1.0 kHz 

5.0 dB le= 100 µA, VcE = 5.0 v. RG = 1.0 kn, 

f = 10 Hz to 15.7 kHz 

'Planar is a patented Fairchild process. 
tFairchild exceeds JEDEC registered value for this parameter. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted ~n applications involving pulsed or low duty cycle o~erations. 
3. These ratings give a maximum junction temperature of 150 C and junction to case thermal resistance of 125 C/W (derating factor of 

8.0 mW/°C); junction to ambient thermal resistance of 200°C/W (derating factor of 5.0 mW!°C). 
4. Pulse conditions: length= 300 µs; duty cycle= 2%. 
5. For product family characteristic curves, refer to Section 5-SS14. 
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2N3903 • 2N3904 
ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) (Cont'd) 

SYMBOL CHARACTERISTIC 
2N3903 2N3904 

UNITS TEST CONDITIONS 
MIN. MAX. MIN. MAX. 

td Delay Time 35 35 ns Vee; 3.0 V, VsE(OFF); 0.5 v 
(see test circuit no. 526) le; 10 mA, ls1 ; 1.0 mA 

tr Rise Time 35 35 ns Vee; 3.0 V, V8E(OFF); 0.5 v 
(see test circuit no. 526) le; 10 mA, 181 ; 1.0 mA 

ts Storage Time 175 200 ns Vee; 3.0 V, le; 10 mA 

(see test circuit no. 527) 181 ; 182; 1.0 mA 

tf Fall Time 50 50 ns Vee; 3.0 V, le; 10 mA 

(see test circuit no. 527) I 81 ; I 82 ; 1 .0 mA 
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2N3905•2N3906 
PNP SMALL SIGNAL GENERAL PURPOSE AMPLIFIERS AND SWITCHES 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Po ... 625 mW@ TA= 25"C 

• VcEO ... -40 V (MIN) 

• hFE ... 100-300@ 10 mA (2N3906) 

• NF ... 4.0 dB (MAX) WIDEBAND (2N3906) 

• COMPLEMENTS ... 2N3903, 2N3904 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

tMaximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (60 seconds) 

tMaximum Power Dissipation (Notes 2 & 3) 

Total Dissipation at 25" C Ambient Temperature 
at 70° C Ambient Temperature 
at 25'' C Case Temperature 

Maximum Voltages and Current 

Vcso Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 4) 

VEBO Emitter to Base Voltage 
le Collector Current 

-55°C to +150"C 

150"C 
260'C 

0.625 w 
0.400 w 

1.0W 

-40 v 
-40 v 
-5.0 v 

200 mA 

See T092-1 Package Outline 

EBC 
1 2 3 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 
2N3905 2N3906 

UNITS TEST CONDITIONS 
MIN. 

hFE DC Pulse Current Gain (Note 5) 30 

40 

50 

30 

15 

VcE(sat) Collector Saturation Voltage 

(Note 5) 

VsE(satl Base Saturation Voltage -0.65 

(Note 5) 

lcEX Collector Cutoff Current 

Isl Base Cutoff Current 

BVcso Collector to Base Breakdown -40 

Voltage 

BVcEo Collector to Emitter Breakdown -40 

Voltage (Note 5) 

BVEBO Base to Emitter Breakdown -5.0 

Voltage 

Cob Output Capacitance 

Cib Input Capacitance 

fT Current Gain Bandwidth Product 200 

td Delay Time 

(see test circuit no. 333) 

tr Rise Time 

(see test circuit no. 333) 

ts Storage Ti me 

(see test circuit no. 239) 

Additional Electrical Characteristics on following page. 

NOTES: 

MAX. MIN. 

60 

80 

150 100 

60 

30 

-0.25 

-0.4 

-0.85 -0.65 

-0.95 

50 

50 

-40 

-40 

-5.0 

4.5 

10 

250 

35 

35 

200 

MAX. 

lc=0.1 mA,VcE=-1.0V 

le= 1.0 mA, VcE = -1.0 V 

300 le= 10 mA, VcE = -1.0 V 

le= 50 mA, VcE = -1.0 V 

le= 100 mA, VcE = -1.0 V 

-0.25 v lc=10mA,ls=1.0mA 

-0.4 lc=50mA,ls=5.0mA 

-0.85 v lc=10mA,ls=1.0mA 

-0.95 v le= 50 mA, Is= 5.0 mA 

50 nA VcE = -30 V, VEB = -3.0 V 

50 nA VcE = -30 V, VEB = -3.0 V 

v lc=10µA,IE=O 

v IC = 1 .0 m A. I B = 0 

v lc=O,IE=10µA 

4.5 pF IE= 0, Vcs = -5.0 V, f = 100 kHz 

10 pF le= 0, VEB = -0.5 V, f = 100 kHz 

MHz le= 10 mA, VcE = -20 V, f = 100 MHz 

35 ns IC= 10 mA, ls1 = 1.0mA, 

Vee= -3.o v 
35 ns le= 10 mA, ls1 = 1.0 mA, 

Vee= -3.o v 
225 ns le= 10 mA, ls1=1.0 mA, 

ls2 = -1.0 mA, Vee= -3.0 V 

*Planar is a patented Fairchild process. 
t Fairchild exceeds JED EC registered value for this parameter. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 150°C and junction to ambient thermal resistance of 200°C/W (derating factor of 

5.0 mW/°C); junction to case thermal resistance of 125°C/W (derating factor of 8.0 mW/°C). 
4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length= 300 µs; duty cycle= 2%. 
6. For product family characteristic curves, refer to Section 5 - SS23. 

4-275 

I 



2N3905•2N3906 
ELECTRICAL CHARACTERISTICS (25° C Ambient Temperature unless otherwise noted) (Cont'd) 

SYMBOL CHARACTERISTIC 
2N3905 2N3906 

UNITS TEST CON DI Tl ONS 
MIN. MAX. MIN. MAX. 

tf Fall Time 60 75 ns le~ 10 mA, IB1~1.0 mA, 

(see test circuit no. 239) IB2 ~ -1.0 mA, Vee= -3.0 V 

hie Input Impedance 0.5 8.0 2.0 12 kn le= 1.0 mA, VcE = -10V,f=1.0 kHz 

hre Voltage Feedback Ratio 0.1 5.0 0.1 10 x10-4 le= 1.0 mA, VcE = -10 v. f = 1.0 kHz 

hte Small Signal Current Gain 50 200 100 400 le= 1.0 mA, VcE = -10 v. f = 1.0 kHz 

hoe Output Admittance 1.0 40 3.0 60 µmho le= 1.0 mA, VcE = -10V,f=1.0 kHz 

NF Noise Figure (Wide Band) 5.0 4.0 dB le= 100 µA, VcE = -5.o v. Rs= 1.0 kn, 

f = 10 Hz to 15.7 kHz 
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2N3923 
NPN SMALL SIGNAL HIGH VOLTAGE GENERAL PURPOSE AMPLIFIER 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 

• VCEO ••. 150V (MIN) 

• hFE ... 30-120@ 25 mA 

• fr ... 40 MHz (MIN) 

• Cob ... 3.5 pF (MAX) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (60 seconds) 

Maximum Power Dissipation (Notes 2 & 3) 
0 

Total Dissipation at 25 C Case Temperature 
0 

at 25 C Ambient Temperature 

Maximum Voltages and Current 
VcES Collector to Emitter Voltage 
VcBO Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 4) 

VEBO Emitter to Base Voltage 
le Collector Current 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN MAX 

hFE DC Pulse Current Gain (Note 5) 30 120 

15 

hFE DC Current Gain 15 

VcEO (sus) Collector to Emitter Sustaining Voltage 150 
(Notes 4 & 5) 

BVcBo Collector to Base Breakdown Voltage 150 

BVcES Collector to Emitter Breakdown Voltage 150 

BVEBO Emitter to Base Breakdown Voltage 6.0 

VsE (sat) Base Saturation Voltage (Note 5) 0.9 

VcE (sat) Collector Saturation Voltage (Note 5) 1.0 

1cBo Collector Cutoff Current 10 

10 

1EBO Emitter Cutoff Current 50 

hfe High Frequency Current Gain 2.0 

hfe Small Signal Current Gain 20 

cob Output Capacitance 3.5 

Cib Input Capacitance 25 

RE (hie) Real Part of Input Impedance 50 

NOTES: 

See T05-1 Package Outline 

-65°C to +200°C 
200°C 
300°C 

UNITS 

v 

v 
v 
v 
v 
v 

nA 

µA 

nA 

pF 

pF 

.n 

3.0W 
0.8W 

150 v 
150 v 
150 v 
6.0 v 

100 mA 

E B C 
1 2 3 

TEST CONDITIONS 

lc=25mA,VcE=10V 

le= 25 mA, VcE = 10 V, TA= -55°C 

'c = 100 µA, VcE = 10 v 
le= 10 mA (pulsed), 16 = o 

le= 100µA, IE =O 

le= 100µA, VEB =O 

IE = 1 00 µA, IC = 0 

le= 25 mA, 18 = 2.5 mA 

le= 25 mA, 18 = 2.5 mA 

IE=O,Vcs=100V 

'E = 0, Vea= 100 V, TA= 150°C 

lc=O,VEB=4.0V 

'c = 10 mA, VcE = 10 V, f = 20 MHz 

le= 25 mA, VcE = 10 V, f = 1.0 kHz 

IE = 0, V CB = 20 V, f = 1 .0 MHz 

le =O, VEB =0.5V,f = 1.0 MHz 

'c = 10 mA, VcE = 10V, f = 300 MHz 

*Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 58°C/W (derating factor of 17.2 mW/°C); 

junction to ambient thermal resistance of 219°C/W (derating factor of 4.56 mW/°C). 
4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length = 300 µs; duty cycle= 1 %. 
6. For product family characteristic curves, refer to Section 5-SS 16. 
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2N3946•2N3947 
NPN SMALL SIGNAL GENERAL PURPOSE AMPLIFIERS AND SWITCHES 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• VcEO ... 40 V (MIN) 

• hFE ... 100-300@ 10 mA (2N3947) 

• NF ... 5.0 dB (MAX) WIDE BAND (2N3947) 

• COMPLEMENTS ... 2N3250, 2N3251 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25° C Ambient Temperature 

at 25° C Case Temperature 

Maximum Voltages and Current 

VcEO Collector to Emitter Voltage 
VcBO Collector to Base Voltage 
VEBO Emitter to Base Voltage 
I c Collector Current 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 
2N3946 2N3947 

MIN. MAX. MIN. MAX. 

BVcBo Collector to Base Breakdown 60 60 

Voltage 

BVcEO Collector to Emitter Breakdown 40 40 

Voltage (Note 4) 

BVEBO Emitter to Base Breakdown 6.0 6.0 

Voltage 

lcEX Collector Cutoff Current 10 10 

15 15 

IBL Base Cutoff Current 25 25 

hFE DC Current Gain (Note 4) 30 60 

45 90 

50 150 100 300 

20 40 

VcE(sat) Collector to Emitter Saturation 0.2 0.2 

Voltage (Note 4) 0.3 0.3 

VBE(sat) Base to Emitter Saturation 0.6 0.9 0.6 0.9 

Voltage (Note 4) 1.0 1.0 

hte Current Gain Bandwidth Product 2.5 3.0 

Cob Output Capacitance 4.0 4.0 

Cib Input Capacitance 8.0 8.0 

hie Input Impedance 0.5 6.0 2.0 12 

hre Voltage Feedback Ratio 10 20 

hte Small Signal Current Gain 50 250 100 700 

hoe Output Admittance 1 .0 30 5.0 50 

NF Noise Figure 5.0 5.0 

Additional Electrical Characteristics on following page. 

NOTES: 

See T018-1 Package Outline 

-65° c to +200° c 
200°C 

UNITS 

v 

v 

v 

nA 

µA 

nA 

v 
v 
v 
v 

pF 

pF 

k.11 

x10-4 

µmhos 

dB 

0.36 mW 
1.2W 

40 v 
60 v 

6.0 v 
200 mA 

E B C 
1 2 3 

TEST CONDITIONS 

lc=10µA,IE=0 

lc=10mA,IB=O 

IE=10µA,lc=O 

VcE = 40 V, VEB = 3.0 V 

VcE = 40 V, Vrn = 3.0 V, TA= 150°C 

VcE = 40 V, Vrn = 3.0 v 
le= 0.1 mA, VcE = 1.0 V 

le= 1.0 mA, VcE = 1.0 V 

le= 10 mA, VcE = 1.0 V 

le= 50 mA, VcE = 1.0 V 

le= 10 mA, IB = 1.0 mA 

lc=50mA,IB=5.0mA 

le= 10 mA, IB = 1.0 mA 

lc=50mA,IB=5.0mA 

le= 10 mA, VcE = 20 V, f = 100 MHz 

IE= 0, VcB = 10 V, f = 100 kHz 

VEB = 1.0 v. le= 0, f = 100 kHz 

le= 1.0 mA, VcE = 10 V, f = 1.0 kHz 

le= 1.0 mA, VcE = 10 v, f = 1.0 kHz 

le= 1.0 mA, VcE = 10 V, f = 1.0 kHz 

le= 1.0 mA, VcE = 10 V, f = 1.0 kHz 

le= 100 µA, VcE = 5.0 v. RG = 1.0 k.11 

f = 10 Hz to 15.7 kHz 

*Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on application involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 200°C and junction to ambient thermal resistance of 486°C/W (derating factor of 

2.06 mW/°C); junction to case thermal resistance of 146°C/W (derating factor of 6.9 mW/°C). 
4. Pulse conditions: length= 300 µs; duty cycle= 2%. 
5. For product family characteristic curves, refer to Section 5 - SS14. 
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2N3946•2N3947 
ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) (Cont'd) 

SYMBOL CHARACTERISTIC 
2N3946 2N3947 

UNITS TEST CONDITIONS 
MIN. MAX. MIN. MAX. 

Id Delay Time 35 35 ns Vee= 3.0 V, VBE(OFF) = 0.5 V, 

(see test circuit no. 526) le= 10 mA, IB1 = 1.0 mA 

tr Rise Time 300 300 ns Vee= 3.0 V, VBE(OFF) = 0.5 V, 

(see test circuit no. 526) le= 10 mA, IB1=1.0 mA 

ts Storage Time 300 375 ns Vee= 3.0 V, IC= 10 mA, 

(see test circuit no. 527) I B 1 = I B2 = 1 .0 mA 

If Fall Time 75 75 ns Vee= 3.0 V, le= 10 mA, 

(see test circuit no. 527) IB1 =IB2=1.0mA 

rb'Cc Collector to Base Time Constant 200 200 PS le= 10 mA, VcE = 20 V. f = 31.8 MHz 

I 
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2N3962•2N3964•2N3965 
PNP LOW LEVEL LOW NOISE AMPLIFIERS 

SILICON PLANAR* EPITAXIAL TRANSISTORS 

• VcEO ••• -60 v (MINI (2N3962, 2N39651, 45 v (MINI (2N3964l See T018-1 Package Outline 
• NF •.. 2.0 dB (MAXI@ 1.0 kHz (2N3964, 2N3965l 

••. 4.0 dB (MAXI @ 100 Hz (2N3964, 2N3965l 
• hFE .•. 180 (MINI@ 1.0 µA (2N3964, 2N3965I 

... 250 - 500@ 10 µA (2N3964, 2N3965l 

... 250 - 600@ 1.0 mA (2N3964, 2N3965l 
• EXCELLENT BETA LINEARITY FROM 1.0 µA TO 50 mA 

ABSOLUTE MAXIMUM RATINGS (Note 11 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (60 seconds) 

Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 
Maximum Voltages and Current 

Vcso Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 4) 
VEBO Emitter to Base Voltage 
le Collector Current 

-65°C to +200°C 
200°C 
300°C 

1.2W 

2N3962, 2N3965 
-60V 

0.36W 
2N3964 
-45 v 

-60V -45 v 
-6.0V -6.0V 
200mA 200mA 

E B C 
1 2 3 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

2N3962 2N3964 2N3965 
SYMBOL CHARACTERISTIC UNITS TEST CONDITIONS 

MIN. MAX. MIN. MAX. MIN. MAX. 

hFE DC Current Gain 60 180 180 ic = 1.0µA, Vee= -5.o v 
100 300 250 500 250 500 ic = 10 µA, Vee= -5.o v 
100 250 250 ic = 100 µA, Vee= -5.o v 
100 450 250 600 250 600 le= 1.0 mA, Vee =-5.0 V 

40 100 100 le= 10 µA, Vee= -5.0 V, TA= -55°C 

600 800 800 le= 1.0 mA, Vee= -5.0 V, TA= 100°C 

hFE DC Pulse Current Gain (Note 5) 100 200 200 le= 10 mA, Vee= -5.0 V 

90 180 180 le= 50 mA, Vee= -5.0 V 

45 90 90 le= 50 mA, Vee= -5.0 V, TA= -55°C 

BVeso Emitter to Base Breakdown Voltage -6.0 -6.0 -6.0 v ic = o. ie = 10 µA 

BVcso Collector to Base Breakdown Voltage -60 -45 -60 v le = 10 µA, IE = 0 

BVces Collector to Emitter Breakdown -60 -45 -60 v le= 10 µA, 18 = o 
Voltage 

VceO(susl Collector to Emitter Sustaining Voltage -60 -45 -60 v le= 5.0 mA, la= 0 
(Notes 4 & 5) 

NF Wide Band Noise Figure 3.0 2.0 2.0 dB le= 20 µA, Vee= -5.o v, Rs= 10 kn. 
BW = 15.7 kHz, f = 10 Hz to 10 kHz 

NF Narrow Band Noise Figure 3.0 2.0 2.0 dB le= 20 µA, Vee= -5.o v. Rs= 10 kn, 
BW = 1.5 kHz, f = 10 kHz 

3.0 2.0 2.0 dB ic = 20 µA, Vee= -5.o v. Rs= 10 kn. 
BW = 150 Hz, f = 1.0 kHz 

10 4.0 4.0 dB le= 20 µA, Vee= -5.o v. Rs= 10 kn, 
BW = 15 Hz, f = 100 Hz 

8.0 8.0 dB le= 20 µA, Vee= -5.o v. Rs= 10 kn, 
BW = 2.0 Hz, f = 10 Hz 

Ices Collector Reverse Current 10 10 nA Vce=-50V,ve 8 =o 

10 nA Vee =-40V. Vee= o 

10 10 µA V CE = -50 V, VE B = 0 TA = 1 50° C 

10 µA Vee =-40V, Vee= 0, TA= 150°C 

Additional Electrical Characteristics on following page. *Planar is a patented Fairchild process. 

NOTES: 
1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 146°C/W (derating factor of 

6.85 mW!°C); junction to ambient thermal resistance of 486°C/W (derating factor of 2.06 mW/°C). 
4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length = 300 µs; duty cycle= 1%. 
6. For product family characteristic curves refer to Section 5-SS33. 
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2N3962•2N3964•2N3965 
ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) !Cont.) 

2N3962 2N3964 2N3965 
SYMBOL CHARACTERISTIC UNITS TEST CONDITIONS 

MIN. MAX. MIN. MAX. MIN. MAX. 

IEBO Emitter Cutoff Current 10 10 10 nA le; 0, VEB; -4.0 V 

VcE(sat) Collector Saturation Voltage -0.25 -0.25 -0.25 v le; 10 mA, Is; 0.5 mA 

VcE(sat) Collector Saturation Voltage (Note 5) -0.4 -0.4 --0.4 v le; 50 mA, ls; 5.0 mA 

VsE(sat) Base Saturation Voltage -0.9 ·0.9 -0.9 v le; 10 mA, 18 ; 0.5 mA 

VsE(sat) Base Saturation Voltage (Note 5) --0.95 ··0.95 -0.95 v le; 50 mA, Is; 5.0 mA 

hie Input Resistance 2.5 17 6.0 20 6.0 20 k.11 le ; 1.0 mA, v CE ; -5.0 v. f ; 1.0 kHz 

hoe Output Conductance 5.0 40 5.0 50 5.0 50 µmho le; 1.0 mA, VcE; -5.0 v. f; 1.0 kHz 

hre Voltage Feedback Ratio 10 10 10 xrn-4 le; 1.0 mA, VcE; -5.0 V. f; 1.0 kHz 

hte Small Signal Current Gain 100 550 250 700 250 700 le; 1.0 mA, VcE; -5.0 V, f; 1.0 kHz 

hfe High Frequency Current Gain 2.0 8.0 2.5 8.0 2.5 8.0 le; 0.5 mA, VcE; -5.0 V, f; 20 MHz 

Cob Open Circuit Output Capacitance 6.0 6.0 6.0 pF IE; 0, Vea ;-5.0 V, f; 1.0 MHz 

Cib Open Circuit Input Capacitance 15 15 15 pF le; o. VEB ;-0.5 V, f; 1.0 MHz 

I 
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2N4017 • 2N4018 • 2N4019 
DUAL PNP HIGH GAIN LOW NOISE AMPLIFIERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• LVcEO ... 80 V (MIN), 2N4017 
• hfE ••. 250 (MIN) @ 10 µA, 2N4019 
• NF ... 4.0dB (MAX)@ 100Hz; 8.0dB (MAX)@ 10Hz, 2N4019 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (60 seconds) 

Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages and Current for each Transistor 
Vcso Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 4) 
VEBO Emitter to Base Voltage 
le Collector Current 

2N4017 
-80V 
-80V 
-6.0V 

200mA 

One Side 
0.80W 
0.40W 

2N4018 
-GOV 
-60V 
-6.0V 

200mA 

.ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

2N4017 2N4018 2N4019 

-65°C to +200°C 
200°C 
300°C 

Both Sides 
1.3W 

0.60W 

2N4019 
-45V 
-45V 
-6.0V 

200mA 

Saa T05·9 Package Outline 

CBEEBC 
123456 

SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. MIN. MAX. 
UNITS TEST CONDITIONS 

hFE DC Current Gain 60 60 180 le = 1.0 µA, V CE = -5.0 V 

100 350 100 500 250 500 le= 10 µA, VcE = -5.0 v 
100 100 250 le= 100 µA, VcE = -5.0 v 
100 500 100 600 250 600 le= 1.0 mA, VcE = -5.0 V 

600 800 800 le= 1.0 mA, VcE = -5.0 V, 

TA= 100°C 

hFE DC Pulse Current Gain (Note 5) 100 100 200 le= 10 mA, VcE = -5.0 V 

90 90 180 le= 50 mA, VcE = -5.0 V 

40 40 80 le= 50 mA, VcE = -5.0 V, 

TA= -55°C 

40 40 100 le= 10 µA, VcE = -5.0 V, TA= -55°C 

NF Noise Figure 8.0 dB le= 20 µA, VcE = -5.0 V, 

f = 10 Hz, BW = 2.0 Hz, Rs= 10 kn 

3.0 3.0 2.0 dB le= 20 µA, VcE = -5.0 V, 

f = 1.0 kHz, BW = 150 Hz, 

Rs=10kS1 

10 10 4.0 dB le= 20µA, VcE = -5.0 V, f = 100 Hz, 

BW= 15Hz,Rs= 10kS1 

BVcso Collector to Base Breakdown -80 -60 -45 v le= 10 µA, IE= 0 
Voltage 

VcEO(sus) Collector to Emitter Sustaining -80 -60 -45 v le = 5.0 mA (pulsed). I B = 0 
Voltage (Notes 4 & 5) 

BVEBO Emitter to Base Breakdown -6.0 -6.0 -6.0 v IE= 10 µA, le= 0 
Voltage 

VcE(sat) Collector Saturation Breakdown --0.25 --0.25 --0.25 v le= 10 mA, 18 = 0.5 mA 
Voltage (pulsed) (Note 5) --0.4 --0.4 --0.4 v le= 50 mA, Is= 5.0 mA 

Additional Electrical Characteristics on following page. 

•Planar is a patented Fairchild process. 
NOTES: 
1. These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 200° C and junction to ambient thermal resistance of 437° C/W (derating factor of 2.3 mW/ ° Cl 

for one side; 292° C/W (derating factor of 3.4 mW/ ° Cl for both sides; junction to case thermal resistance of 219° C/W (derating factor of 4.57 mW/ ° Cl 
for one side; 135 C/W (derating factor of 7.4 mW/°C) for both sides. 

4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length = 300 µs; duty cycle= 1 %. 
6. For product family characteristic curves, refer to Section 5 - SS33. 
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2N4017 • 2N4018 • 2N4019 
ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) (Cont'd) 

2N4017 2N4018 2N4019 
SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS 

VBE(sat) Base Saturation Voltage --0.9 -0.9 --0.9 v IC = 10 mA, I B = 0.5 mA 
(pulsed) (Note 5) -0.95 -0.95 -0.95 v ic = 50 mA, 18 = 5.0 mA 

icso Collector Cutoff Current 10 nA IE=O,Vcs=-70V 

10 nA IE= 0, Vcs = -50V 

10 nA IE= 0, Vcs = -30 v 
10 µA IE= 0, Vcs = -70V, TA= 125°C 

10 µA IE=0,Vcs=-50V,TA=125°C 

10 µA IE= 0, Vcs = -30 V, TA= 125°C 

IEBO Emitter Cutoff Current 10 10 10 nA le= o. vrn = -4.0 v 
hfe High Frequency Current Gain 2.0 8.0 2.0 8.0 2.5 8.0 le= 0.5 mA, VcE = -5.0 V 

f=20MHz 

Cab Output Capacitance 6.0 6.0 6.0 pF IE= 0, Vcs = -5.0V, f = 1.0MHz 

hte Small Signal Current Gain 100 550 100 700 250 700 le= 1.0mA, VcE = -5.0V, f = 1.0 kHz 

hie Input Resistance 2.5 17 2.5 20 6.0 20 kQ le= 1.0mA, VcE = -5.0V, f = 1.0 kHz 

hoe Output Conductance 5.0 40 5.0 50 5.0 50 µmhos le= 1.0 mA, VcE = -5.0 V, f = 1.0 kHz 

hre Voltage Feedback Ratio 10 10 10 x10-4 le= 1.0mA, VcE = -5.0V, f = 1.0kHz 

I 
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2N4020 through 2N4025 
DUAL PNP HIGH GAIN LOW NOISE DIFFERENTIAL AMPLIFIERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• VcEO ... 45 V AND 60 V (MINI Saa T05·9 Package Outline 

• NF ••• 4.0 dB (MAXI@ 100 Hz 

ABSOLUTE MAXIMUM RATINGS (Note 11 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (60 seconds) 

-65° C to +200° C 
200°C 
300°C 

Maximum Power Dissipation (Notes 2 & 31 
Total Dissipation at 25° C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages and Current 

Ve Bo 
Vceo 
VEBO 
le 

Collector to Base Voltage 
Collector to Emitter Voltage (Note 4) 
Emitter to Base Voltage 

Collector Current 

One Side 

0.80W 
0.40 w 

2N4021, 2N4022 
2N4024, 2N4025 

-60V 
-60 v 
-6.0 v 

200 mA 

MATCHING CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 
2N4020/1 /2 2N4023/4/5 

MIN. MAX. MIN. MAX. 

hf El DC Current Gain Ratio 0.8 1.0 0.9 1.0 

hFE2 (Note 5) 

lvBE1·VBe2I Base to Emitter Voltage Differential 5.0 3.0 

10 5.0 

\6IVBe1-VBe2)\ Base to Emitter Voltage Differential 1.6 0.8 

Change 

2.0 1.0 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

2N4021 2N4020/2 

SYMBOL CHARACTERISTIC 2N4024 2N4023/5 
MIN. MAX. MIN. MAX. 

hFE DC Current Gain 60 180 

100 350 250 500 

40 100 

100 400 250 550 

100 500 250 600 

600 800 

hf E DC Pulse Current Gain 100 200 

(Note 6) 90 180 

40 80 

Both Sides 
1.3W 

0.60W 

UNITS 

mV 

mV 

mV 

mV 

UNITS 

2N4020 
2N4023 

-45 v 
-45 v 
-6.0 v 

200 mA 

CBEEBC 
123456 

TEST CONDITIONS 

le= 100 µA to 1.0 mA, VcE = -5.0 v 

ic = 100 µA, Vee= -5.o v 
le= 100 µA to 1.0 mA, Vee= -5.0 v 

ic = 100 µA, Vee= -5.o v. 
TA = -55° C to +25° C 

ic = 100 µA, Vee= -5.o v. 
TA= +25°C to +125°C 

TEST CONDITIONS 

le= 1.0 µA, Vee= -5.o v 
le= 10 µA, VcE -5.0 v 

le= 10 µA, Vee= -5.0 V, TA= -55°C 

le= 100 µA, Vee= -5.0 v 

le= 1.0 mA, Vee= -5.0 V, 

le= 1.0 mA, Vee= -5.0 V, TA= 100°C 

le= 10 mA, Vee= -5.0 V 

le= 50 mA, VcE = -5.0 V 

le= 50 mA, Vee= 5.0 V, TA= -55°C 

Additional Electrical Characteristics on following page. 

NOTES: *Planar is a patented Fairchild process. 
1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 200°C and junction to ambient thermal resistance of 437°C/W (derating factor of 

2.3 mW/°C) for one side; 292°C/W (derating factor of 3.4 mW/°C) for both sides; junction to case thermal resistance of 2.9°C/W (derating 
factor of 4.56 mW/°C) for one side; 135°C/W (derating factor of 7.4 mW/°C) for both sides. 

4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Lowest of two hFE ratings is taken as hFE1 for purpose of this ratio. 
6. Pulse conditions: length = 300 µs; duty cycle= 1 %. 
7. For product family characteristic curves, refer to Section 5 - SS33. 
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2N4020 through 2N4025 
ELECTRICAL CHARACTERISTICS (25"C Ambient Temperature unless otherwise noted) (Cont'd) 

2N4021 2N4020/2 

SYMBOL CHARACTERISTIC 2N4024 2N4023/5 UNITS TEST CONDITIONS 

MIN. MAX. MIN. MAX. 

NF Noise Figure 3.0 2.0 dB le= 20µA, VcE = 5.0 V,f = 1.0 kHz 

Rs= 10 kn, BW = 150 Hz 

8.0 dB le= 20 µA, VcE = -5.0 V, f = 10 Hz, 

Rs= 10 kn, BW = 2.0 Hz 

10 4.0 dB le= 20 µA, VcE = -5.0 V, f = 100 Hz, 

Rs = 10 k!l, BW = 15 Hz 

VcE(sat) Collector Saturation Voltage -0.25 -0.25 v le= 10 mA, Is= 0.5 mA 

(Note 6) -0.4 -0.4 v le= 50 mA, Is= 5.0 mA 

VsE Base Saturation Voltage -0.9 -0.9 v le = 10 mA, I B = 0.5 mA 

(Note 6) -0.95 -0.95 v le = 50 mA, I B = 5.0 mA 

Cob Common Base, Open Circuit 6.0 6.0 pF IE= 0, Vcs = -5.0 V, f = 1.0 MHz 

Output Capacitance 

Cib Common Base, Open Circuit 15 15 pF le= 0, VEs = -0.5 V, f = 1.0 MHz 

Input Capacitance 

hfe High Frequency Current Gain 2.0 8.0 2.5 8.0 le= 0.5 mA, VcE = -5.0 V, f = 20 MHz 

hie Input Resistance 2.5 17 6.0 20 kn le= 1.0 mA, VcE - -5.0 V, f = 1.0 kHz 

hoe Output Conductance 5.0 40 5.0 50 µmho le= 1.0 mA, VcE = -5.0 V, f = 1.0 kHz 

hre Reverse Voltage Feedback Ratio 10 10 x10-4 le= 1.0 mA, VcE = -5.0 V, f = 1.0 kHz 

hfe Small Signal Current Gain 100 550 250 700 le= 1.0 mA, VcE = -5.0 V, f = 1.0 kHz 

2N4020 2N4021/2 
SYMBOL CHARACTERISTIC 2N4023 2N4024/5 UNITS TEST CONDITIONS 

MIN. MAX. MIN. MAX. 

icso Collector Cutoff Current 10 nA IE= 0, Vcs = -30 v 

10 nA IE= 0, Vcs = -50 v 

10 µA IE= 0, Vcs = -30 V, TA= 125°C 

10 µA IE= 0, Vcs = -50 V, TA= 125"C 

IEBO Emitter Cutoff Current 10 10 nA le= o. vc8 = -40 v 

svcso Collector to Base Breakdown -45 -60 v IE= 0, IC= 10 µA 

Voltage 

VcEO(sus) Collector to Emitter Sustaining -45 -60 v lc=5.0mA,ls=o I 
Voltage (Note 6) 

BVEBO Emitter to Base Breakdown -6.0 -6.0 v lc=O,IE=10µA 

Voltage 
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2N4030•2N4031 •2N4032•2N4033 
PNP SMALL SIGNAL GENERAL PURPOSE AMPLIFIERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• VcEo ... 60 v (MINI (2N4030, 2N4032), 80 v (MINI (2N4031, 2N4033) 
• hfE .•. 100-300@ 100 mA, (2N4032, 2N4033), 40 (MIN) (2N4032) 25 (MIN) (2N4033)@ 1.0 A 

See T05-1 Package Outline 

• COMPLEMENTS •.. 2N3107, 2N3108, 2N3109, 2N3020 

ABSOLUTE MAXIMUM RATINGS (Note 1 I 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (60 seconds) 

Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages and Current 

Vcso 
VcEO 
VEBO 
le 

Collector to Base Voltage 
Collector to Emitter Voltage (Note 4) 
Emitter to Base Voltage 
Collector Current 

2N4030 
2N4032 
-60V 
-60V 
~5.0V 

1.0 

-65°C to +200°C 
200°C 
300°C 

4.0W 
0.8W E B C 

2N4031 1 2 3 

2N4033 
-80V 
-80V 
-5.0V 

1.0 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

2N4030 2N4031 
SYMBOL CHARACTERISTIC UNITS TEST CONDITIONS 

MIN. MAX. MIN. MAX. 

hFE DC Current Gain 30 30 le= 100 µA, VcE = -5.0 v 
hFE DC Pulse Current Gain (Note 5) 40 120 40 120 le= 100 mA, VcE = -5.0 V 

25 25 le= 500 mA, VcE = -5.0 V 

15 10 le= 1.0 A, VcE = -5.0 v 
15 15 le= 100 mA, VcE = -5.0 V, 

TA= -55°C 

lhtel Magnitude of Common Emitter 1.0 4.0 1.0 4.0 le= 50 mA, VcE = -10 V, 

Small Signal Current Gain f=100MHz 

BVrno Emitter to Base Breakdown Voltage -5.0 -5.0 v lc=0,IE=10µA 

Ccb Collector to Base Capacitance 20 20 pF IE= 0, Vee= -10 v. f = 1.0 MHz 

Cib Input Capacitance 110 110 pF le= 0, VEB = -0.5 v, f = 1.0 MHz 

ton Turn On Time (see test circuit no. 341) 100 100 ns le"" 500 mA, ls1 ""50 mA 

ts Storage Time (see test circuit no. 341) 350 350 ns le"" 500 mA, ls1 ""-ls2"" 50 mA 

tf Fall Time (see test circuit no. 341) 50 50 ns le"" 500 mA, ls1 ""-ls2"" 50 mA 

VcE (sat) Collector Saturation Voltage (Note 5) -0.15 -0.15 v le= 150 mA, ls= 15 mA 

-0.5 -0.5 v le= 500 mA, Is= 50 mA 

-1.0 v le= 1.0 A. ls= 100 mA 

VsE (sat) Base Saturation Voltage (Note 5) -0.9 -0.9 v le= 150 mA, ls= 15 mA 

VsE (ON) Base to Emitter Voltage (Note 51 -1.1 -1.1 v le= 500 mA, VcE = -0.5 V 

-1.2 v le= 1.0 A, VcE = -1.0 v 
BVcso Collector to Base Breakdown Voltage -60 -80 v IE= 0, le= 10 µA 

VcEO Collector to Emitter Sustaining Voltage -60 -80 v le= 10 mA (pulsed), ls= O 
(Note 5) 

IEBO Emitter Current 10 10 µA le= 0, VEB = -5.0 V 

'cso Collector Cutoff Current 50 nA IE= 0, Vee= -50V 

50 nA IE= 0, Vee= -60 v 
50 µA IE = 0, V CB = -50 V, TA= 150° C 

50 µA IE= 0, Vee= -60 V, TA= 150°C 

Additional Electrical Characteristics on following page. 

•Planar is a patented Fairchild process. 
NOTES: 
1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 43.7°C/W (derating factor of 

22.8 mW/°C); junction to ambient thermal resistance of 219°C/W (derating factor of 4.56 mWl°C). 
4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length = 300 µs; duty cycle= 1%. 
6. For product family characteristic vurves, refer to Section 5-SS24. 
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2N4030 • 2N4031 • 2N4032 • 2N4033 
ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) (Cont'd) 

2N4032 2N4033 
SYMBOL CHARACTERISTIC UNITS TEST CONDITIONS 

MIN. MAX. MIN. MAX. 

hFE DC Current Gain 75 75 le= 100 µA, VcE = -5.0 v 

hFE DC Pulse Current Gain (Note 5) 100 300 100 300 le= 100 mA, VcE = -5.0 V 

70 70 le= 500 mA, VcE = -5.0 V 

40 25 le= 1.0 A, VcE = -5.0 v 

40 40 le= 100 mA, VcE = -5.0 V, 

TA=-55°C 

lhtel Magnitude of Common Emitter 1.5 5.0 1.5 5.0 le= 50 mA, VcE "'-10 V, 

Small Signal Current Gain f = 100 MHz 

BVEBO Emitter to Base Breakdown Voltage -5.0 -5.0 v lc=O,IE=10µA 

Ccb Collector to Base Capacitance 20 20 pF IE=O,Vcs=-10V,f=1.0MHz 

Cib Input Capacitance 110 110 pF le= 0, VEB = -0.5 V, f = 1.0 MHz 

ton Turn On Time (see test circuit no. 341) 100 100 ns le"" 500 mA, 19 1 ""50 mA 

ts Storage Time (see test circuit no. 341) 350 350 ns le"" 500 mA, 181 "" 192 ""50 mA 

tf Fall Time (see test circuit no. 341) 50 50 ns le"" 500 mA, 191 ""192"" 50 mA 

VcE (sat) Collector Saturation Voltage (Note 5) -0.15 -0.15 v lc=150mA,19=15mA 

-0.5 -0.5 v lc=500mA,19=50mA 

-1.0 v IC = 1 .0 A, I B = 1 00 m A 

VsE (sat) Base Saturation Voltage (Note 5) -0.9 -0.9 v lc=150mA,19=15mA 

VsE (ON) Base to Emitter Voltage (Note 5) -1.1 -1.1 v le= 500 mA, VcE = -0.5 V 

-1.2 v le= 1.0 A, VcE = -1.0 v 

svcao Collector to Base Breakdown Voltage -60 -80 v IE=O,lc=lOµA 

VcEO Collector to Emitter Sustraining Voltage -60 -80 v le= 10 mA (pulsed), Is= o 
(Note 5) 

lrno Emitter Current 10 10 µA le= 0, VEB = -5.0 V 

lcso Collector Cutoff Current 50 nA IE= 0, Vea= -50 v 

50 nA IE=O,Vcs=-60V 

50 µA IE= 0, Vea= -50 V. TA= 150°C 

50 µA IE= 0, Vea= -60 v' TA= 150°C 

I 
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2N4034 • 2N4035 
PNP SMALL SIGNAL GENERAL PURPOSE AMPLIFIERS AND SWITCHES 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• VcEO ... -40 v (MINI 
• hFE ..• 150-300@ 10 mA (2N40351 
• NF._. 6.0 dB (MAX)@ 15 MHz 
• fr ... 400 MHz (MINI (2N40341 450 MHz (MINI (2N40351 
• COMPLEMENTS ... 2N3946 AND 2N3947 

ABSOLUTE MAXIMUM RATINGS (Note 11 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 

Lead Temperature (60 secondsl 

Maximum Power Disispation (Notes 2 & 31 
Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages and Current 

Ve BO Collector to Base Voltage 
Vceo Collector to Emitter Voltage (Note 41 
VEBO Emitter to Base Voltage 
le Collector Current 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise notedl 

SYMBOL CHARACTERISTIC 
2N4034 2N4035 

MIN. MAX. MIN. MAX. 

hFE DC Current Gain 20 70 

50 140 

hFE DC Pulse Current Gain 70 200 150 300 

(Note 51 15 30 

VcE(satl Collector Saturation Voltage -0.3 -0.3 

(Pulsed, Note 51 -0.14 -0.14 

VBE(satl Base Saturation Voltage -0.7 -0.9 -0.7 -0.9 

VcEO(sus) Collector to Emitter Sustaining -40 -40 

Voltage (Notes 4 & 5) 

hfe High Frequency Current Gain 4.0 4.5 

Ccb Collector to Base Output Capacitance 3.5 3.5 

Cib Input Capacitance 5.5 5.5 

NF Noise Figure 6.0 6.0 

rb'Cc Collector Base Time Constant 40 40 

ton Turn On Time (see test circuit no. 342) 40 40 

to ff Turn Off Time (see test circuit no. 342) 150 150 

hFE DC Current Gain 60 150 

hFE Pulse Current Gain (Note 5) 30 70 

VcE(sat) Collector Saturation Voltage -0.13 -0.13 

VBE(sat) Base Saturation Voltage -1.1 -1.1 

(Pulsed, Note 5) 

VBE(sat) Base Saturation Voltage -0.75 -0.75 

Ices Collector Reverse Current 15 15 

15 15 

Additional Electrical Characteristics on following page. 

NOTES: 

See T018-1 Package Outline 

-65° C to 200° C 
200°C 
300°C 

UNITS 

v 

v 

v 

v 

pF 

pF 

dB 

ps 

ns 

ns 

v 

v 

v 

nA 

µA 

1.0W 

0.36W 

-40 v 
-40 v 
-5.0 v 

100 mA 

E B C 
1 2 3 

TEST CONDITIONS 

ic = 10 µA, Vee= -1.0 v 

le= 100 µA, Vee= -1.0 v 

le= 10 mA, Vee= -1.0 V 

le= 50 mA, VcE = -1.0 V 

le= 50 mA, IB = 5.0 mA 

le= 10 mA, IB = 1.0 mA 

le= 10 mA, I B = 1.0 mA 

le= 10 mA, IB = 0 (Pulsed) 

le= 10 mA, Vee= -20 V, f = 100 MHz 

le=O,VcB=-lOV 

le= 0, VEB = -0.5 V 

le= 1.0 mA, Vee= -5.0 V, Rs= 100 n, 
BW = 15 MHz, f = 100 MHz 

le= 10 mA, Vee= -20 V,f =80 MHz 

le= 50 mA, IB1 = 5.0 mA 

le= 50 mA, IB1 = IB2 = 5.0 mA 

le= 1.0 mA, Vee= -1.0 V 

le= 10 mA, Vee= -1.0 V, TA= -55°C 

lc=1.0mA,IB=0.1 mA 

le= 50 mA, IB = 5.0 mA 

lc=1.0mA,IB=0.1 mA 

Vee= -30 v. vBE = o 
VcE = -30 V, VBE = 0, TA= 125°C 

*Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 175°C/W (derating factor of 

5.71 mW/°C); junction to ambient thermal resistance of 500°C/W (derating factor of 2.06 mW/°C). 
4. This rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length= 300 µs; duty cycle= 1%. 
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2N4034 • 2N4035 
ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) (Cont'd) 

SYMBOL CHARACTERISTIC 
2N4034 2N4035 

UNITS TEST CONDITIONS 
MIN. MAX. MIN. MAX. 

BVcBo Collector to Base Breakdown -40 -40 v le= 10 µA, IE= 0 

Voltage 

BVcES Collector to Emitter -40 -40 v le= 10 µA, VBE = 0 

Breakdown Voltage 

BVEBO Emitter to Base Breakdown -5.0 -5.0 v le = 0, IE = 10 µA 

Voltage 

hie Input Resistance 1.0 8.0 4.0 12 kn le= 1.0 mA, VcE = -10 V, f = 1.0 kHz 

hoe Output Conductance 2.0 24 8.0 40 µmho le= 1.0 mA, VcE = -10 V, f = 1.0 kHz 

hre Voltage Feedback Ratio 3.0 4.0 le= 1.0 mA, VcE = -10 V, f = 1.0 kHz 

hfe Forward Current Transfer Ratio 50 300 150 450 le= 1.0 mA, VcE = -10 V, f = 1.0 kHz 

I 

4-289 



2N4121 •2N4122 
PNP SMALL SIGNAL GENERAL PURPOSE AMPLIFIERS AND SWITCHES 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• hFE ... 150-300@ 10 mA (2N41221 

• fT ..• 450 MHz (MINI@ 10 mA (2N41221 

• rb'Cc ... 50 ps (MAXI 

• Ccb •.. 4.5 pF (MAXI 

• NF ... 6.0 dB (MAXI@ 100 MHz 

• VcEO .•. 40 v (MINI 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (10 seconds) 

Maximum Power Dissipation 
Total Dissipation at 25QC Case Temperature (Notes 2 & 3) 

at 25QC Ambient Temperature (Notes 2 & 3) 

Maximum Voltages and Current 

Vcso Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 4) 
VEBO Emitter to Base Voltage 
I c Collector Current 

ELECTRICAL CHARACTERISTICS (25QC Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 
2N4121 2N4122 

MIN. MAX. MIN. MAX. 

hFE DC Current Gain 40 100 

60 150 

hFE DC Pulse Current Gain (Note 5) 70 200 150 300 

15 30 

VcE(satl Collector Saturation Voltage -0.13 -0.13 

VcE(satl Collector Saturation -0.14 -0.14 

Voltage (Note 51 -0.3 -0.3 

VsE(satl Base Saturation Voltage -0.75 -0.75 

VsE(satl Base Saturation Voltage -0.7 -0.9 -0.7 -0.9 

(Note 51 -1.1 -1.1 

ton Turn On Time 40 40 

(see test circuit no. 3421 

!off Turn Off Time 150 150 

(see test circuit no. 3421 

lhtel Magnitude of Small Signal 4.0 4.5 

Current Gain 

VcEO(susl Collector to Emitter Sustaining -40 -40 

Voltage (Note 51 

BVcso Collector to Base Breakdown Voltage -40 -40 

BVcEs Collector to Emitter Breakdown -40 -40 

Voltage 

BVEBO Emitter to Base Breakdown Voltage -5.0 -5.0 

ICES Collector Reverse Current 25 25 

ICES Collector Reverse Current 25 25 

Ccb Collector to Base Capacitance 4.5 4.5 

Cib Open Circuit Input Capacitance 8.0 8.0 

rb'Cc Collector to Base Time Constant 50 50 

Additional Electrical Characteristics on following page. 

NOTES: 

See T018-4 Package Outline 

-55QC to +125QC 
125QC 
260QC 

UNITS 

v 
v 
v 
v 
v 
v 
ns 

ns 

v 

v 
v 

v 
nA 

µA 

pF 

pF 

ps 

0.5 w 
0.2W 

-40 v 
-40 v 
-5.0 v 

100 mA 

EBC 
1 23 

TEST CONDITIONS 

le= 100 µA, VcE -1.0 v 
le= 1.0 mA, VcE = -1.0 V 

le= 10 mA, VcE = -1.0 V 

le= 50 mA, VcE = -1.0 V 

le= 1.0 mA, ls= 0.1 mA 

le= 10 mA, Is= 1.0 mA 

le= 50 mA, ls= 5.0 mA 

le= 1.0 mA, ls= 0.1 mA 

le= 10 mA, 18 = 1.0 mA 

le = 50 mA, I B = 5.0 mA 

le= 50 mA, ls1 = 5.0 mA 

le= 50 mA, 191 = 5.0 mA 

192 = 5.0 mA 

le= 10 mA, VcE = -20 V, f = 100 MHz 

lc=10mA,ls=O 

(Pulsed) 

le= 10 µA, IE= 0 

le= 10 µA, VsE = 0 

le= 0, IE= 10 µA 

VcE = -30 V, VsE = 0 

VcE = -30 v. VsE = 0, TA= 65QC 

IE=0,Vcs=-10V 

ic = o. VEs = -0.5 v 
le= 10 mA, VcE = -20 v. f = 80 MHz 

*Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 125Q C and junction to case thermal resistance of 200Q C/W (derating factor of 

5.0 mW/QC); junction to ambient thermal resistance of 500QC/W (derating factor of 2.0 mW/QC). 
4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length= 300 µs; duty cycle= 1 %. 
6. For product family characteristic curves, refer to Section 5 - SS23. 
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2N4121 •2N4122 
ELECTRICAL CHARACTERISTICS (25° C Ambient Temperature unless otherwise noted) (Cont'd) 

CHARACTERISTIC 
2N4121 2N4122 

UNITS TEST CONDITIONS SYMBOL 
MIN. MAX. MIN. MAX. 

NF Noise Figure 6.0 6.0 dB le= 1.0 mA, VcE = -5.0 v. Rs= 100 n. 

BW = 15 MHz, f = 100 MHz 

4.0 4.0 dB le= 100 µA, VcE = -5.0 V, Rs= 1.0 kn, 

f = 10 Hz to 10 kHz, BW = 15.7 kHz 

hie Input Resistance 1.0 8.0 4.0 12 kn le= 1.0 mA, VcE = -10 V, f = 1.0 kHz 

hoe Output Conductance 2.0 24 8.0 40 µmho le= 1.0 mA. VcE = -10 V, f = 1.0 kHz 

hre Voltage Feedback Ratio 3.0 4.0 x10-4 le= 1.0 mA, VCE = -10 v. f = 1.0 kHz 

hte Forward Current Transfer Ratio 50 300 150 450 le= 1.0 mA, VcE = -10 V, f = 1.0 kHz 

I 
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2N4123 • 2N4124 
NPN SMALL SIGNAL GENERAL PURPOSE AMPLIFIERS AND SWITCHES 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Po ... 625 mW @ TA = 25° c 

• VcEO ... 25 V (MIN) (2N4124) 

• hFE ... 120-360@ 2.0 mA (2N4124) 

• NF ... 5.0 dB (MAX) WIDE BAND (2N4124) 

• COMPLEMENTS ... 2N4125, 2N4126 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

tMaximum Temperature 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (60 seconds) 

tMaximum Power Dissipation (Notes 2 & 3) 

Total Dissipation at 25° C Case Temperature 
at 25° C Ambient Temperature 
at 70° C Ambient Temperature 

Maximum Voltages and Current 

Vcso Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 4) 

VEBO Emitter to Base Voltage 
I c Collector Current 

2N4123 

40 v 
30 v 

5.0 v 
200 mA 

ELECTRICAL CHARACTERISTICS l25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 
2N4123 2N4124 

MIN. MAX. MIN. MAX. 

hFE DC Pulse Current Gain 50 150 120 360 

(Note 5) 25 60 

VcE(satl Collector Saturation Voltage 0.3 0.3 

(Note 5) 

VsE(satl Base Saturation Voltage 0.95 0.95 

(Note 5) 

icBo Collector Cutoff Current 50 50 

IEBO Emitter Cutoff Current 50 50 

BVcBo Collector to Base Breakdown 40 30 

Voltage 

BVcEo Collector to Emitter Breakdown 30 25 

Voltage (Note 5) 

BVEBO Base to Emitter Breakdown 5.0 5.0 

Voltage 

Ccb Collector to Base Capacitance 4.0 4.0 

Cib Input Capacitance 8.0 8.0 

lhtel Magnitude of Small Signal 2.5 3.0 

Current Gain 

hte Small Signal Current Gain 50 200 120 480 

NF Noise Figure 6.0 5.0 

tFairchild exceeds JEDEC registered values. 

NOTES: 

See T092·1 Package Outline 

-55° C to +1 50° C 
150°C 
260°C 

1.0W 

0.625 w EBC 

0.400 w 123 

2N4124 

30 v 
25 v 

5.0 v 
200 mA 

UNITS TEST CONDITIONS 

le= 2.0 mA, VcE = 1.0 V 

le= 50 mA, VcE = 1.0 V 

v le= 50 mA, Is= 5.0 mA 

v lc=50mA,IB=5.0mA 

nA VcB=20V,IE=0 

nA VEB = 3.0 V, le= 0 

v le= 10 µA, IE = 0 

v lc=1.0mA,IB=o 

v lc=O,IE=10µA 

pF IE= 0, VcB = 5.0 V, f = 100 kHz 

pF IC = 0, VE B = 0 .5 V, f = 1 00 kHz 

le= 10 mA, VcE = 20 V, f = 100 MHz 

le= 2.0 mA, VcE = 10 V, f = 1.0 kHz 

dB le= 100 µA, VcE = 5.0 V, Rs= 1.0 kn, 

f = 10 Hz to 15.7 kHz 

*Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 150° C and junction to ambient thermal resistance of 200° C/W (derating factor of 

5.0 mW/°C); junction to case thermal resistance of 125°C/W (derating factor of 8.0 mW/°C). 
4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length = 300 µs; duty cycle= 2%. 
6. For product family characteristic curves, refer to Section 5 - SS14. 
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2N4125 • 2N4126 
PNP SMALL SIGNAL GENERAL PURPOSE AMPLIFIERS AND SWITCHES 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• PD ... 625mW@TA=25"C 

• VcEo ... -25 v (MIN) (2N4126) 

• hFE ... 120-360@ 2.0 mA (2N4126) 

• NF ... 4.0 dB (MAXI WIDEBAND (2N4126) 

• COMPLEMENTS ... 2N4123, 2N4124 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

tMaximum Temperatures 
Storage Temperature 

Operating Junction Temperature 
Lead Temperature (60 seconds) 

tMaximum Power Dissipation (Notes 2 & 3) 

Total D1ss1pation at 25 ·c Case Temperature 

at 25° C Ambient Temperature 

at 70" C Ambient Temperature 

Maximum Voltages and Current 

VcBO Collector to Base Voltage 

VcEO Collector to Emitter Voltage 
(Note 4) 

Emitter to Base Voltage 

Collector Current 

2N4125 
-30 v 
-30 v 

-4.0 v 
200 mA 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 
2N4125 2N4126 

MIN. MAX. MIN. MAX. 

hFE DC Pulse Current Gain 50 150 120 360 

(Note 5) 25 60 

VcE(sat) Collector Saturation Voltage -0.4 -0.4 

(Note 5) 

VBE(sat) Base Saturation Voltage -0.95 -0.95 

(Note 5) 

le Bo Collector Cutoff Current 50 50 

irno Emitter Cutoff Current 50 50 

BVcBo Collector to Base Breakdown -30 -25 

Voltage 

BVcEo Collector to Emitter Breakdown -30 -25 

Voltage (Note 5) 

BVEBO Emitter to Base Breakdown -4.0 -4.0 

Voltage 

Ccb Collector to Base Capacitance 4.5 4.5 

Cib Input Capacitance 10 10 

I hte I Magnitude of Small Signal 2.0 2.0 

Current Gain 

hte Small Signal Current Gain 50 200 120 480 

NF Noise Figure 5.0 4.0 

See T092-1 Package Outline 

-55°C to +150"C 
150°C 

230°C 

UNITS 

v 

v 

nA 

nA 

v 

v 

v 

pF 

pF 

dB 

1.0W 

0.625 w 
0.400 w 
2N4126 

-25 v 
-25 v 

-4.0 v 
200 mA 

EBC 
123 

TEST CONDITIONS 

le= 2.0 mA, VcE = -1.0 V 

le~ 50 mA, VcE = -1.0 V 

le= 50 mA, I B = 5.0 mA 

le= 50 mA, I B = 5.0 mA 

VcB=-20V,IE=O 

VEB=-3.0V,lc=O 

lc=10µA,IE=O 

lc=1.0mA,IB=O 

le= 0, IE= 10 µA 

IE= 0, VcB = -5.0 V, f = 100 kHz 

le= 0, VEB = -0.5 V, f = 100 kHz 

le= 10 mA,VcE = -20 V, f = 100 MHz 

IC = 2 .0 m A, V CE = -1 .0 V, t = 1 .0 kHz 

le= 100 µA, VcE = -5.0 V, Rs= 1.0 kD, 

f = 10 Hz to 15.7 kHz 

*Planar is a patented Fairchild process. 

t Fairchild exceeds JED EC registered value for this parameter. 
NOTES: 
1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 125°C/W (derating factor of 

8.0 mW/°C); junction to ambient thermal resistance of 200°C/W (derating factor of 5.0 mW/°C). 
4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length = 300 µs; duty cycle= 2%. 
6. For product family characteristic curves, refer to Section 5 - SS23. 

4-293 

I 



2N4208 • 2N4209 
PNP SMALL SIGNAL ULTRA HIGH SPEED SATURATED SWITCHES 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Ts •.. 20 ns (MAXI 
• ton .•• 15 ns (MAXI, toff .•• 20 ns (MAX) 
• Cob ... 3.0 pf (MAXI 
• Cib .•. 3.5 pf (MAX) 
• fT ••• 850 MHz (MIN) (2N4209) 
• Vee ... 0.18 V (MAXI @ le= 10 mA (2N4209) 
• Vceo ... 15 v (MIN) 2N4209 
• COMPLEMENTS .•• 2N2369A 

ABSOLUTE MAXIMUM RATINGS (Note 11 

Maximum Temperatures 
Storage Temperature 
Operating Temperature 
Lead Temperature (60 seconds) 

Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages and Current 
Vcso Collector to Base Voltage 
VcEo Collector to Emitter Voltage (Note 41 
VEBO Emitter to Base Voltage 
le Collector Current 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 
2N4208 2N4209 

MIN. MAX. MIN. MAX. 

Ts Charge Storage Time 

(see test circuit no. 234) 20 20 

ton Turn On Time 

(see test circuit no. 348) 15 15 

toff Turn Off Time 

(see test circuit no. 348) 20 20 

Cob Output Capacitance 3.0 3.0 

Cib Input Capacitance 3.5 3.5 

hfe High Frequency Current Gain 7.0 8.5 

hf E DC Current Gain 15 35 

hFE DC Pulse Current Gain 30 120 50 120 

(Note 51 30 40 

12 20 

VcE(satl Collector Saturation Voltage -0.13 -0.15 

VcE(satl Pulsed Collector Saturation -0.15 -0.18 

Voltage (Note 5) -0.5 -0.6 

VBE(sat) Base Saturation Voltage -0.8 -0.8 

VBElsatl Pulsed Base Saturation -0.8 -0.95 -0.8 -0.95 

Voltage (Note 5) -1.5 -1.5 

Additional Electrical Characteristics on following page. 

NOTES: 

See T018-1 Package Outline 

-65°C to +200°C 
200°C 
300°C 

2N4208 
-12 v 
-12 v 
-4.5V 
50mA 

UNITS 

ns 

ns 

ns 

pF 

pF 

v 

v 

v 

v 

v 
v 

0.7W 
0.3W 

2N4209 
-15V 
-15V 
-4.5 v 
50mA 

E B C 
1 2 3 

TEST CONDITIONS 

le= 10 mA, 1B1=1B2,., 10 mA 

Vee= -3.ov 

le= 10mA,IB1,., 1.0mA 
Vee= -1.5V 

le= 10 mA, IB1 = IB2,., 1.0 mA, 
Vee= -1.5V 

IE = 0, VcB = -5.0 v 

le= 0, VE:B = -0.5 V 

le= 10 mA, f = 100 MHz, 

VcE = -10 V 

le= 1.0 mA, VcE = -0.5 V 

le= 10 mA, VcE = -0.3 V 

le= 50 mA, VcE = -1.0 V 

le= 10 mA, VcE = -0.3 V, 

TA =-55°C 

le= 1.0mA, Is= 0.1 mA 

le= 10 mA, Is= 1.0mA 

le= 50 mA, 18 = 5.0 mA 

le= 1.0 mA, 18 = 0.1 mA 

IC = 10 mA, I B = 1.0 mA 

le= 50 mA, 18 = 5.0 mA 

•Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 250°C/W (derating factor of 4.0 mW/°C); 

junction to ambient thermal resistance of 583°C/W (derating factor of 1.72 mW/ °C). 
4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length = 300 µs; duty cycle= 1 %. 
6. For product family characteristic curves, refer to Section 5 - SS31. 
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2N4208 • 2N4209 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) (Cont'd) 

SYMBOL CHARACTERISTIC 
2N4208 2N4209 

UNITS TEST CONDITIONS 
MIN. MAX. MIN. MAX. 

ICES Collector Reverse Current 10 nA VcE = -6.0 V, VsE = 0 

10 nA VcE = -8.0 V, VsE = 0 

5.0 µA VcE = -6.0 V, VsE = 0, TA= 125°C 

5.0 µA VcE = -8.0 V, VsE = 0, TA= 125°C 

svrno Emitter to Base Breakdown -4.5 -4.5 v lc=O,IE=100µA 
Voltage 

VcEO(sus) Collector to Emitter Sustaining -12 -15 v le= 3.0 mA, Is= 0 
Voltage (Note5) 

BVcES Collector to Emitter Breakdown -12 -15 v le= 100µA, VsE = 0 
Voltage 

BVcso Collector to Base Breakdown -12 -15 v le= 100 µA, IE = 0 

Voltage 

I 
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2N4234•2N4235•2N4236 
6 WATT PNP POWER 

DIFFUSED SILICON 81-MESAR TM TRANSISTORS 

• VcE(satl ... 0.6 v@ lc = 1.0 A 

• COMPLEMENTS ... 2N4237 THROUGH 2N4239 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation 

Total Dissipation at 25° C Case Temperature 
Linear Derating Factor 

Maximum Voltages and Currents 

Vceo Collector to Base Voltage 
VcEO Collector to Emitter Voltage 
VEBO Emitter to Base Voltage 
le Collector Current (Continuous) 
I B Base Current (Continuous) 

2N4234 2N4235 
-40 v -60 v 
-40 v -60 v 
-7.0 v -7.0 v 

1.0 A 1.0 A 
0.2 A 0.2 A 

See T05-1 Package Outline 

-65°C to +200°C 

-65° C to +200° C 

6.0W 
34 mW/°C E B c 

2N4236 1 2 3 

-80 v 
-80 v 
-7.0 v 

1.0 A 
0.2 A 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. UNITS TEST CONDITIONS 

VcEO(sus) Collector to Emitter Sustaining 2N4234 -40 v lc=100mA,le=O 

Voltage (Note 2) 2N4235 -60 v lc=lOOmA,le=O 

2N4236 -80 v IC = 1 00 mA, I B = 0 

ICEX Collector Cutoff Current 2N4234 100 µA VcE = -40 V, Vrn = -1.5 v 

2N4235 100 µA VcE = -60 V, Vrn = -1.5 v 

2N4236 100 µA VcE = -80 V, VEe = -1.5 v 

lcEx Collector Cutoff Current 2N4234 1.0 mA VcE = -30 V, VEB = -1.5 V, Tc= 150°C 

2N4235 1.0 mA Vee= -40 V, Vee= -1.5 V, Tc= 150°C 

2N4236 1.0 mA Vee= -60 V, Vee= -1.5 V, Tc= 150°C 

iceo Collector Cutoff Current 2N4234 100 µA vc8 =-40V,le=o 

2N4235 100 µA Vee= -60 v, le= o 

2N4236 100 µA Vce=-80V,le=o 

lceo Collector Cutoff Current 2N4234 1.0 mA Vce=-3ov,1 8 =0 

2N4235 1.0 mA Vee= -40 v, 18 = o 

2N4236 1.0 mA Vee= -60 v. 18 = o 

leeo Emitter Cutoff Current 500 µA VE B = - 7 .0 V, I c = 0 

hFE DC Pulsed Current Gain (Note 2) 40 le= 100 mA, VcE = -1.0 V 

30 150 le= 250 mA, Vee= -1.0 V 

20 le= 500 mA, Vee= -1.0 V 

10 le= 1.0 A, Vee= -1.0 v 

Vce(satl Collector to Emitter Saturation -0.6 v IC = 1 .0 A, I B = 125 mA 

Voltage (Note 2) 

Vee(sat) Base to Emitter Saturation Voltage (Note 2) -1.5 v le= 1.0 A, 19 = 100 mA 

VeE(ON) Base to Emitter "On" Voltage -1.0 v VcE = -1.0 V, lc = 250 mA 

lhtel Magnitude of Common Emitter 3.0 Vee= -10 v, le= 100 mA, f = 1.0 MHz 
Small Signal Current Gain 

hte Small Signal Current Gain 25 Vee= -10 V, le= 50 mA, f = 1.0 kHz 

Cob Common Base Output Capacitance 100 pF Vee= -10 V, IE= 0, f = 100 kHz 

NOTES: 
1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. Pulse conditions: length = 300 µs; duty cycle= 2%. 
3. For product family characteristic curves, refer to Section 5 - PWR 14. 
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2N4237•2N4238•2N4239 
5 WATT NPN POWER 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• VcE(sat) ... 0.6 v@ le= 1.0 A 

• COMPLEMENTS ... 2N4234 THROUGH 2N4236 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 
Lead Temperature (2 seconds) 

Maximum Power Dissipation 
Total Dissipation at 25" C Case Temperature (Note 31 

at 25" C Ambient Temperature (Note 31 

Maximum Voltages and Current 

Vcao Collector to Base Voltage 

VEBO Emitter to Base Voltage 
VcEO Collector to Emitter Voltage 
le Collector Current (Note 2) 
I B Base Current (Note 2) 

2N4237 

50 v 
6.0 v 
40 v 
1.0 A 

0.5 A 

See T05-1 Package Outline 

-55° C to +200° C 
-55° c to +200° c 

230°C 

5.0 w 
0.8 w E B c 

2N4238 2N4239 
1 2 3 

80 v 100 v 
6.0 v 6.0 v 
60 v 80 v 
1.0 A 1.0 A 
0.5 A 0.5 A 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. UNITS TEST CONDITIONS 

lcEX Collector Cutoff Current 2N4237 0.1 mA VcE = 50 V, VEB = 1.5 V 

2N4238 0.1 mA VcE = 80 V, VEB = 1.5 V 

2N4239 0.1 mA VcE = 100 V, VEB = 1.5 V 

ICEX Collector Cutoff Current 2N4237 1.0 mA VcE = 30 V, VEB = 1.5 V, Tc= 150°C 

2N4238 1.0 mA VcE = 50 V, VEB = 1.5 V, Tc= 150°C 

2N4239 1.0 mA VcE = 70 V, VEB = 1.5 V, Tc= 150°C 

icao Collector Cutoff Current 2N4237 0.1 mA Vca=50V,IE=0 

2N4238 0.1 mA Vca=80V,IE=0 

2N4239 0.1 mA Vea= 100 V, IE =O 

IEBO Emitter Cutoff Current 0.5 mA VEB = 6.0 V, le= 0 

VcEO(sus) Collector to Emitter Sustaining 2N4237 40 v le= 100 mA, la= 0 

Voltage (Note 4) 2N4238 60 v lc=1oomA,la=O 

2N4239 80 v lc=1oomA,la=O 

lcEO Collector Cutoff Current 2N4237 1.0 mA VcE=30V,la=O 

2N4238 1.0 mA VcE = 40 V, la= 0 

2N4239 1.0 mA V CE = 60 V, I B = 0 

hFE DC Pulse Current Gain (Note 4) 2N4237 30 150 le= 250 mA, VcE = 1.0 V 

2N4238 30 le= 500 mA, VcE = 4.0 V 

2N4239 15 le= 1.0 A, VcE = 1.0 v 
VcE(sat) Pulsed Collector Saturation Voltage 0.6 v le= 1.0 A, la= 100 mA 

(Note 4) 0.3 v le= 500 mA, la= 50 mA 

VaE(sat) Pulsed Base Saturation Voltage 1.5 v le= 1.0 A, la= 100 mA 

(Note 4) 

VaE(ON) Pulsed Base to Emitter "On" 1.0 v le= 250 mA, VcE = 1.0 V 

Voltage (Note 4) 

lhtel Magnitude of Common Emitter 1.0 le= 100 mA, VcE = 10 V, f = 1.0 MHz 
Small Signal Current Gain 

hte Small Signal Current Gain 30 le= 100 mA, VcE = 10 V, f = 1.0 kHz 

Cob Common Base Output Capacitance 100 pF le= o, VcB = 10 v, t = 0.1 MHz 

*Planar is a patented Fairchild process. 

NOTES: 
1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 35°C/W (derating factor of 

28.5 mW/°C); junction to ambient thermal resistance of 218.8°C/W (derating factor of 4.5 mW/°Cl. 
4. Pulse conditions: length= 300 µs; duty cycle= 2%. 
5. For product family characteristic curves, refer to Section 5 - PWR 5. 
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2N4248/9/50 • 2N4250A • PN4248/9/50 • PN4250A 
PNP LOW LEVEL LOW NOISE AMPLIFIERS 

DIFFUSED SILICON PLANAR* TRANSISTORS 

• Po ... 625 mW@ TA= 25°C (PN SERIES) 

• NF •.. 2.0 dB (MAXI @ 1.0 kHz (2N/PN4250/AI 

• hFE .•. 250-700@ 100 µA (2N/PN4250/A) 

• VcEo .•. 40 v (MINI 2N4248, 2N4250; 60 v (MINI 2N4249, 2N4250A 

• EXCELLENT BETA LINEARITY FROM 1.0 µA to 50 mA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (10 seconds) 

Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25° C Case Temperature 

at 25° C Ambient Temperature 

Maximum Voltages 

2N4248/9 
2N4250/A 

-55° C to +125° C 
125°C 
260°C 

0.5W 
0.2W 

2N/PN4248 
2N/PN4250 

Vcso Collector to Base Voltage -40 V 
VcEO Collector to Emitter Voltage -40 V 
VcES Collector to Emitter Voltage -40 V 
VEBO Emitter to Base Voltage -5.0 V 

PN4248/9 
PN4250/A 

-55°C to +150°C 
150°C 
260°C 

1.0W 
0.625 w 

2N/PN4249 
2N/PN4250A 

-60V 
-60V 
-60V 
-5.0V 

ELECTRICAL CHARACTERISTICS (25° C Ambient Temperature unless otherwise noted) 

2N4248 2N4249 

SYMBOL CHARACTERISTIC PN4248 PN4249 UNITS 
MIN. MAX. MIN. MAX. 

lcso Collector Cutoff Current 10 10 nA 

tlcso Collector Cutoff Current 3.0 3.0 µA 

IEBO Emitter Cutoff Current 20 20 nA 

hFE DC Current Gain 50 100 300 

thFE DC Current Gain 50 100 

thFE DC Pulse Current Gain (Note 5) 50 100 

VcE(sat) Collector to Emitter Saturation --0.25 -0.25 v 
Voltage (Note 5) 

BVcso Collector to Base Breakdown Voltage -40 -60 v 
BVEBO Emitter to Base Breakdown Voltage -5.0 -5.0 v 
BVcEs Collector to Emitter Breakdown -40 -60 v 

Voltage 

VcEO(sus) Collector to Emitter Sustaining -40 -60 v 
Voltage (Note 5) 

hfe Small Signal Current Gain 50 1000 100 550 

Cob Output Capacitance 6.0 6.0 pF 

NF Wide Band Noise Figure 3.0 dB 

NF Narrow Band Noise Figure 3.0 dB 

3.0 dB 

hie Input Resistance 2.5 17 kn 

Additional Electrical Characteristics on following page. 

NOTES: 

See Package Outlines 

T018-4 

EBC 
1 2 3 

2N4248/9 
2N4250/A 

T092-1 

EBC 
123 

PN4248/9 
PN4250/A 

TEST CONDITIONS 

Vea= -40V. IE =o 

Vea= -40V, IE =O. TA= 65°C 

VEB = -3.0 V, le= 0 

le= 100 µA, VcE = -5.0 v 
le= 1.0 mA, VcE = -5.0 V 

IC= 10 mA, VcE = -5.0 V 

le= 10 mA, I B = 0.5 mA 

lc=10µA,IE=0 

IE= 10 µA, IC= 0 

lc=10µA 

le= 5.0 mA (pulsed), I B = O 

le= 1.0 mA, VcE = -5.0 V, f = 1.0 kHz 

IE= 0, Vea= -5.0V,f=1.0 MHz 

VcE = -5.0 V, le= 20 µA, Rs= 10 kn, 

PBW = 15. 7 kHz, f = 10Hz to 10 kHz 

VcE = -5.0 V, le= 20 µA, Rs= 10 kn, 

f = 1 .0 kHz, PBW = 150 Hz 

VcE = -5.o v. ic = 250 µA, Rs= 1.0 kn, 

f = 1.0 kHz, PBW = 150 Hz 

VcE = -5.0 V. lc = 1.0mA,f=1.0 kHz 

•Planar is a patented Fairchild process. 
t Fairchild exceeds JED EC registered values. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/W (derating factor of 

5.0 mW/°C); junction to ambient thermal resistance of 500°C/W (derating factor of 2.0 mW/°C) for 2N4848 thru 4850A. These ratings give 
a maximum junction temperature of 150°C and junction to case thermal resistance of 125°C/W (derating factor of 8.0 mW/°C); junction to 
ambient thermal resistance of 200°C/W (derating factor of 5.0 mW/°C) for PN4848 thru PN4850A. 

4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length = 300 µs; duty cycle= 1 %. 
6. For product family characteristic curves, refer to Section 5-SS33. 
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2N4248/9/50 • 2N4250A • PN4248/9/50 • PN4250A 
ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) (Cont'd) 

2N4248 2N4249 

SYMBOL CHARACTERISTIC PN4248 PN4249 UNITS TEST CONDITIONS 
MIN. MAX. MIN. MAX. 

hoe Output Conductance 5.0 40 µmhos VcE = -5.0 V, le= 1.0 mA, f = 1.0 kHz 

hre Voltage Feedback Ratio 10 x10-4 VcE = -5.0 V, le= 1.0 mA, f = 1.0 kHz 

thfe High Frequency Current Gain 2.0 2.0 le= 0.5 mA, VcE = -5.0 V, f = 20 MHz 

tVsE(sat) Base to Emitter Saturation Voltage -0.9 -0.9 v le= 10 mA, Is= 0.5 mA 

tCib Input Capacitance 16 16 pF le= 0, VEB = -0.5 V, f = 1.0 MHz 

2N4250 2N4250A 
SYMBOL CHARACTERISTIC PN4250 PN4250A UNITS TEST CONDITIONS 

MIN. MAX. MIN. MAX. 

lcso Collector Cutoff Current 10 nA Vcs = -40V, IE =O 

10 nA Vcs = -50V, IE= 0 

tic so Collector Cutoff Current 3.0 µA Vcs = -40V, IE =O, TA= 65°C 

IEBO Emitter Cutoff Current 20 20 nA VEB = -3.0V, le= 0 

hFE DC Current Gain 250 700 250 700 le= 100 µA, VcE = -5.0 v 
thFE DC Pulse Current 250 le= 1.0 mA, VcE = -5.0 V 

thFE DC Pulse Current Gain (Note 5) 250 le= 10 mA, VcE = -5.0 V 

VcE(sat) Collector to Emitter Saturation -0.25 -0.25 v le= 10 mA, 18 = 0.5 mA 

Voltage (Note 5) 

BVcso Collector to Base Breakdown Voltage -40 -60 v lc=lOµA,IE=O 

BVEBO Emitter to Base Breakdown Voltage -5.0 -5.0 v IE= lOµA, le =o 

BVcES Collector to Emitter Breakdown -40 -60 v le= lOµA 

Voltage 

VcEO(sus) Collector to Emitter Sustaining -40 -60 v le= 5.0 mA (pulsed), Is= o 

Voltage (Note 5) 

hfe Small Signal Current Gain 250 800 250 800 le= 1.0 mA, VcE = -5.0 V, f = 1.0 kHz 

Cob Output Capacitance 6.0 6.0 pF IE= 0, Vcs = -5.0 V, f = 1.0 MHz 

NF Wide Band Noise Figure 2.0 2.0 dB VcE = -5.0 V, le= 20 µA, Rs= 10 k.!1 

PBW = 15.7 kHz, f = 10 Hz to 10 kHz 

NF Narrow Band Noise Figure 2.0 2.0 dB VcE = -5.0 V, le= 20 µA, Rs= 10 k.!1 

f = 1.0 kHz, PBW = 150 Hz 

2.0 .2.0 dB VcE = -5.0 V, le= 250 µA, Rs= 1.0 k.!1 I 
f = 1 .0 kHz, PBW = 150 Hz 

hie Input Resistance 6.0 20 6.0 20 k!1 VcE = -5.0 V, le= 1.0 mA, f = 1.0 kHz 

hoe Output Conductance 5.0 50 5.0 50 µmhos VcE = -5.0 V, le= 1.0 mA, f = 1.0 kHz 

hre Voltage Feedback Ratio 10 10 x10-4 VcE = -5.0 V, le= 1.0 mA, f = 1.0 kHz 

thfe High Frequency Current Gain 2.5 le= 0.5 mA, VcE = -5.0 V, f = 20 MHz 

tVsE(sat) Base to Emitter Saturation Voltage -0.9 v le= 10 mA, Is= 0.5 mA 

(Note 5) 

tCib Input Capacitance 16 pF le= 0, VEB = -0.5 V, f = 1.0 MHz 
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2N4258 • 2N4258A • PN4258 • PN4258A 
PNP SMALL SIGNAL ULTRA HIGH SPEED LOGIC SWITCHES 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Po ... 625 mW@ TA= 25°C (PN4258/A) 

• VcEO ... 12 V (MIN) 
• hFE ... 30·120@ 10 mA 
• t 0 n ... 15 ns (MAX)@ 10 mA 
• toff ... 18 ns (MAX)@ 10 mA (2N/PN4258A) 

• COMPLEMENTS ... 2N4274, (T018), 2N5769 (T092) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (10 seconds) 

Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25° C Case Temperature 

at 25° C Ambient Temperature 

Maximum Voltages and Current 

VcBO Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 4) 

VEBO Emitter to Base Voltage 
le Collector Current 

2N4258/A 
-55°C to +125°C 

125°C 
260°C 

0.5W 
0.2W 

2N/PN4258 
-12 v 
-12 v 
-4.5 v 
50 mA 

PN4258/A 
-55°C to +150°C 

150°C 
260°C 

1.0 w 
0.625 w 

2N/PN4258A 
-12 v 
-12 v 
-4.5 v 
50 mA 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 
2N/PN4258 2N/PN4258A UNITS 

MIN. MAX. MIN. MAX. 

ICES Collector Reverse Current 10 10 nA 

5.0 5.0 µA 

IB Base Current 1.0 nA 

BVcBO Collector to Base Breakdown -12 -12 v 
Voltage 

BVEBO Emitter to Base Breakdown -4.5 -4.5 v 
Voltage 

BVcEs Collector to Emitter Breakdown -12 -12 v 
Voltage 

VcEO(sus) Collector to Emitter Sustaining -12 -12 v 
Voltage (Notes 4 & 5) 

hFE DC Current Gain (Note 5) 30 120 30 120 

15 15 

30 30 

VcE(sat) Collector to Emitter --0.15 --0.15 v 
Saturation Voltage (Note 5) 

-0.5 -0.5 v 
VBE(sat) Base to Emitter Saturation --0.75 --0.95 -0.75 -0.95 v 

Voltage (Note 5) -1.5 -1.5 v 
Ts Charge Storage Time 

(see test circuit no. 234) 
20 15 ns 

ton Turn On Time 15 15 ns 
(see test circuit no. 348) 

to ff Turn Off Time 
(see test circuit no. 348) 

20 18 ns 

Ccb Collector to Base Capacitance 3.0 3.0 pF 

Cib Input Capacitance 3.5 3.5 pF 

I hte I Magnitude of Small Signal 7.0 7.0 
Current Gain 

5.0 5.0 

NOTES: 

See Package Outlines 

T018·4 T092·1 

EBC 
1 2 3 

2N4258 
2N4258A 

EBC 
123 

PN4258 
PN4258A 

TEST CONDITIONS 

VcE = -6.0 V, VBE = 0 

VcE = -6.0 V, VBE = 0, TA= 65°C 

VcE = -6.0 V, VBE = 0 

IE= 0, le= 100 µA 

IE=100µA,lc=O 

le= 100 µA, VcE = 0 

le= 3.0 mA, IB = 0 

le= 10 mA, VcE = -3.0 V 

le= 1.0 mA, VcE = -0.5 V 

le= 50 mA, VcE =-1.0 V 

le= 10 mA, IB = 1.0 mA 

le= 50 mA, IB = 5.0 mA 

le= 10 mA, IB = 1.0 mA 

le= 50 mA, IB = 5.0 mA 

le"" 10 mA, IB1""-IB2""10 mA 

le"" 10mA, IB1""1.0 mA 

le"" 10 mA, IB1 ""-IB2"" 1.0 mA 

IE= 0, VcB = -5.0 V 

le= 0, VEB = -0.5 V 

le= 10 mA, VcE = -10 V, 

f= 100MHz 

le= 10 mA, VcE = -5.0 V, 
f=100MHz 

•Ptanar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/W (derating factor of 

5.0 mW/ °C); junction to ambient thermal resistance of 500°C/W (derating factor of 2.0 mW/°C) for 2N4258, 2N4258A. These ratings give 

a maximum junction temperature of 150°C and junction to case thermal resistance of 125°C/W (derating factor of 8.0 mW/°C); junction to 
ambient thermal resistance of 200°C/W (derating factor of 5.0 mW!°C) for PN4258, PN4258A. 

4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length = 300 µs; duty cycle = 1 %. 
6. For product family characteristic curves, refer to Section 5 - SS31. 
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2N4264 • 2N4265 
NPN SMALL SIGNAL HIGH SPEED SATURATED SWITCHES 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Po ... 625 mW @ TA = 25° c 
• fr ... 300 MHz (MIN)@ 10 mA See T092-1 Package Outline 
• Ccb ... 4.0 pF (MAX) 
• Ts ... 20 ns (MAX) @ 10 mA 

• Vee (sat) ... 0.22 v (MAX)@ 10 mA 
• COMPLEMENTS ... MPS3640, 2N5771 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

tMaximum Temperatures 
Storage Temperature -55°C to +150°C 

Operating Junction Temperature 

Lead Temperature 160 seconds) 

tMaximum Power Dissipation !Notes 2 & 3) 

Total Dissipation at 25°C Ambient Temperature 
at 70°C Ambient Temperature 
at 25° C Case Temperature 

Maximum Voltages and Current 

Vcso Collector to Base Voltage 
Vceo Collector to Emitter Voltage !Note 4) 

VEBO Emitter to Base Voltage 
le Collector Current 

2N4264 
30 v 
15 v 

6.0 v 
200 mA 

ELECTRICAL CHARACTERISTICS l25°C Ambient Temperature unless otherwise noted) 

2N4264 2N4265 
SYMBOL CHARACTERISTIC 

MIN. MAX. MIN. MAX. 

hFE DC Current Gain 25 50 

40 160 100 400 

20 45 

40 90 

hFE DC Pulse Current Gain (Note 5) 30 55 

20 35 

V CE (sat) Collector Saturation Voltage (Note 5) 0.22 0.22 

0.35 0.35 

VsE (sat) Base Saturation Voltage (Note 5) 0.65 0.80 0.65 0.80 

0.75 0.95 0.75 0.95 

lhtel Magnitude of Common Emitter 3.0 3.0 
Small Signal Current Gain 

Ccb Collector Base Capacitance 4.0 4.0 

Cib Input Capacitance 8.0 8.0 

lcEX Collector Cutoff Current 100 100 

IBL Base Cutoff Current 100 100 

10 10 

BVcso Collector to Base Breakdown Voltage 30 30 

BVcEO Collector to Emitter Breakdown Voltage 15 12 

BVEBO Emitter to Base Breakdown Voltage 6.0 6.0 

Ts Storage Time !see test circuit no. 561) 20 20 

Additional Electrical Characteristics on following page. 

NOTES: 

150°C 
260°C 

0.625 w 
0.400 w EBC 

1.00W 123 

2N4265 
30 v 
12 v 

6.0 v 
200 mA 

UNITS TEST CONDITIONS 

v 
v 
v 
v 

pF 

pF 

nA 

nA 

µA 

v 
v 
v 

ns 

le= 1.0 mA, VcE = 1.0 V 

le= 10 mA, VcE = 1.0 V 

le= 10 mA, VcE = 1.0 V, TA= 55°C 

le= 30 mA, VcE = 1.0 V 

le= 100 mA, VcE = 1.0 V 

le= 200 mA, VeE = 1.0 V 

le = 10 mA, I B = 1.0 mA 

le= 100 mA, 18 = 10 mA 

le= 10 mA, Is= 1.0 mA 

le= 100 mA, Is= 10 mA 

VcE = 10 V, le= 10 mA, 

f = 100 MHz 

IE = 0, V CB = 5 .0 V, f = 100 kHz 

VsE = 0.5 V, le= 0, f = 100 kHz 

VcE = 12 V, VEB = 0.25 V 

VcE = 12 V, VEB = 0.25 V 

Vee= 12 V, VEB = 0.25 V, 

TA= 100°e 

lc=10µA,IE=0 

IC = 1 .0 mA, IE = 0 

IC = 0, IE = 10 µA 

IC °" I B 1 ~ I 82 = 10 m A 

*Planar is a patented Fairchild process. 
t Fairchild exceeds JE DEC registered values. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 150°C, and junction to case thermal resistance of 125°C/W (derating factor of 

8.0 mW!°C) and junction to ambient thermal resistance of 200°C/W (derating factor of 5.0 mW/°C). 
4. Rating refers to a high current point where collector to emitter voltage is lowest. 

5. Pulse conditions: length = 300 µs; duty cycle= 2%. 
6. For product family characteristic curves, refer to Section 5-SS5. 
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2N4264 • 2N4265 
ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) (Cont'd) 

SYMBOL CHARACTERISTIC 
2N4264 2N4265 

UNITS TEST CONDITIONS 
MIN. MAX. MIN. MAX. 

ton Turn On Time 25 25 ns leg, 10 mA, ls= 3.0 mA, 

(see test circuit no. 531) Vee= 3.o v 

to ff Turn Off Time 35 35 ns leg, 10 mA, 18 1 g, 3.0 mA, 

(see test circuit no. 531) I B2 g, 1 .5 mA, V CC = 3.0 V 

td Delay Time 8.0 8.0 ns le= 100mA,1 81 =10 mA, 

(see test circuit no. 562) Vee= 10 v 

tr Rise Time 15 15 ns le= 100 mA, ls1=10 mA, 

(see test circuit no. 562) Vee= 10v 

ts Storage Time 20 20 ns le= 100 mA, ls1=ls2=10 mA, 

(see test circuit no. 562) Vcc=1ov 

tf Fall Time 15 15 ns le= 100 mA, ls1=ls2=10 mA, 

(see test circuit no. 562) Vee= 10v 

QT Total Charge Control 80 80 pC le= 10 mA, ls= 1.0 mA, 

(see test circuit no. 563) Vee= 3.o v 
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2N4274 • 2N4275 
NPN SMALL SIGNAL HIGH SPEED SATURATED SWITCHES 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• VcEO ... 12 V (MIN) (2N4274), 15 V (MIN} (2N4275} 

• fT ... 400 MHz (MIN) 
• Ccb ... 4.0 pF IMAX}@ 5.0 V 
• Ts ... 13 ns (MAX} @ 10 mA 

• VcE(sat} ... 0.2 V IMAX}@ 10 mA 
• t 0 n and toff ... 12 ns (MAX} @ 10 mA 
• COMPLEMENTS ... 2N3640, 2N5910 

ABSOLUTE MAXIMUM RATINGS (Note 11 

Maximum Temperatures 
Storage Temperature 

Operating Junction Temperature 
Lead Temperature (10 seconds) 

Maximum Power Dissipation (Notes 2 & 31 
Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages and Currents 

Vcso Collector to Base Voltage 
V CES Collector to Emitter Voltage 
VcEO Collector to Emitter Voltage (Note 41 

VEBO Emitter to Base Voltage 
le Collector Current (10 µs pulse} 

le Collector Current 

2N4274 

30 v 
30 v 
12 v 

4.5 v 
500mA 
100mA 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

2N4274 2N4275 
SYMBOL CHARACTERISTIC 

MIN. MAX. MIN. MAX. 

hFE DC Pulse Current Gain 35 120 35 120 

30 30 

18 18 

VsE(sat} Base Saturation Voltage (Note 51 0.72 0.85 0.72 0.85 

0.74 1.00 0.74 1.00 

1.15 1.15 

1.60 1.60 

VcE(satl Collector Saturation Voltage (Note 5} 0.20 0.20 

0.18 0.18 

0.25 0.25 

0.50 0.50 

0.30 0.30 

hf e High Frequency Current Gain 4.0 4.0 

Ccb Collector to Base Capacitance 4.0 4.0 

ICES Collector Reverse Current 400 400 

lcso Collector Cutoff Current 10 10 

BVcES Collector to Erriitter Breakdown Voltage 30 40 

BVcso Collector to Base Breakdown Voltage 30 40 

VcEO(sus} Collector to Emitter Sustaining Voltage 12 15 

(Note 5} 

BVEBO Emitter to Base Breakdown Voltage 4.5 4.5 

Ts Charge Storage Time Constant 13 13 
(see test circuit no. 3111} 

Ion Turn On Time 12 12 

(see test circuit no. 381} 

to ff Turn Off Time 12 12 
(see test circuit no. 3811 

NOTES: 

See T018-4 Package Outline 

-55°C to +125°C 

125°c 
260°C 

0.5W EB C 
1 2 3 

0.2W 

2N4275 
40V 
40 v 
15V 

4.5 v 
500mA 
100 mA 

UNITS TEST CONDITIONS 

le= 10mA,VcE = 1.0V 

le= 30 mA, VcE = 0.4 V 

le= 100 mA, VcE = 1.0 V 

v lc=lOmA,1 8 =1.0mA 

v le= 10 mA, 18 = 3.3 mA 

v le= 30 mA, 18 = 3.0 mA 

v le = 100 mA, I B = 10 mA 

v lc=10mA,ls=1.0mA 

v le= 10 mA, ls= 3.3 mA 

v le= 30 mA, Is= 3.0 mA 

v le= 100 mA, ls= 10 mA 

v le = 10 mA, I B = 1.0 mA, TA= 65°C 

le= 10 mA, VcE = 10 V, f = 100 MHz 

pF IE= 0, Vcs = 5.0 v 
nA VcE=20V,VsE=0 

µA IE= 0, Vcs = 20 v. TA= 65°C 

v lc=10µA,VsE=O 

v lc=10µA,IE=O 

v le= 10 mA (pulsed} Is= o 

v lc=O,IE=10µA 

ns lc=ls1=-ls2=10mA 

ns le= 10 mA, ls1 = 3.3 mA 

ns le= 10 mA, ls1 = ls2 = 3.3 mA 

•Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/W (derating factor of 

5.0 mWl°Cl. Junction to ambient thermal resistance of 500°C/W (derating factor of 2.0 mWl°Cl. 
4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length = 300 µs; duty cycle= 1%. 
6. For product family characteristic curves, refer to Section 5-SS28. 
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2N4342•2N4343•2N4360 
P-CHANNEL FIELD EFFECT 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• NOISE VOLTAGE ..• 0.08 µV/$z (MAXI@ 100 Hz (2N4342/3) 
• Yfs ... 4000 µmhos (MINI (2N4343) 
• ros (on) ... 350n (MAXI (2N4343) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Soldering Temperature (10 seconds) 

Maximum Power Dissipation (Note 2) 
Total Dissipation at 25°C Case Temperature 

at 65°C Case Temperature 
at 25°C Ambient Temperature 

Maximum Voltages 

BVsGO Source to Gate Breakdown Voltage 
BVoso Drain to Source Breakdown Voltage 
BVoGO Drain to Gate Breakdown Voltage 

-55°C to +125°C 
125°C 
260°C 

2N4360 

20 v 
-20 v 
-20 v 

0.5W 
0.3W 
0.2W 

2N4342 
2N4343 

25 v 
-25 v 
-25 v 

See T018-4 Package Outline 

SD G 
1 2 3 

ELECTRICAL CHARACTERISTICS: (25°C Ambient Temperature unless otherwise noted) 

2N4360 2N4342 2N4343 
SYMBOL CHARACTERISTIC UNITS TEST CONDITIONS 

MIN. MAX. MIN. MAX. MIN. MAX. 

en Equivalent Input Noise Voltage 0.19 µV/.JHz Vos= -10 V, lo= 1.0 mA, f = 100 Hz, 
BW=15Hz 

0.08 µV/.JHz Vos= -10 V, VGs = 0, f = 100 Hz, 
BW = 15 Hz 

0.08 µV/.JHz Vos= -10 V, VGs = 2.0 V, f = 100 Hz, 
BW = 15 Hz 

NF Noise Figure Common Source 5.0 dB Vos= -10 V, lo= 1.0 mA, f = 100 Hz, 
Configuration RG = 1 Mn, BW = 15 Hz 

1.5 dB Vos= -10 V, VGs = 0, f = 100 Hz, 
RG = 1.0 Mn, BW = 15 Hz 

1.5 dB Vos= -10 V, VGs = 2.0 V, f = 100 Hz, 
RG=1.0Mn,BW=15Hz 

IYfsl Forward Transadmittance 2,000 8,000 2,000 6,000 4,000 8,000 µmhos Vos= -10 V, VGs = 0, f = 1.0 kHz 

IYosl Output Admittance 100 75 100 µmhos Vos= -10 V, VGs = 0, f = 1.0 kHz 

BVGss Gate to Source Breakdown Voltage 20 25 25 v IG=10µA,Vos=O 

loss Drain Current 3.0 30 4.0 12 10 30 mA VOS = -10 V, V GS = 0 

VGs Gate to Source Voltage 0.4 9.0 v Vos= -10 V, lo= 0.3 mA 

0.7 5.0 v Vos= -10 V, lo= 0.4 mA 

1.8 9.0 v VOS = -10 V, ID = 1 .0 mA 

VGS(OFF) Gate to Source Cutoff Voltage 0.7 10 1.0 5.5 2.0 10 v Vos= -10 v.10 = 1.0 µA 

IGss Gate Reverse Current 10 10 10 nA VGs=15V,Vos=O 

0.5 0.5 0.5 µA VGs = 15 V, Vos= 0, TA= 65°C 

Ciss Input Capacitance 20 20 20 pF Vos= -10 V, VGs =O, f = 1.0 MHz 

Crss Reverse Transfer Capacitance 5.0 5.0 5.0 pF Vos= -10 V, VGs =O, f = 1.0MHz 

ros(ON) Drain "On" Resistance 700 700 350 n 10 = o. VGs = o. f = 1.0 kHz 

Re(yfsl Forward Transconductance 1,500 1,500 3,000 µmhos Vos= -10 V, VGs = 0, f = 1.0 MHz 

•Planar is a patented Fairchild process. 

NOTES: 
1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/W (derating factor of 

5.0 mW/°C); junction to ambient thermal resistance of 500°C/W (derating factor of 2.0 mW/°C). 
3. For product family characteristic curves, refer to Section 5-SS34. 
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2N/MPS4354 • 2N/MPS4355 • 2N/MPS4356 
PNP GENERAL PURPOSE AMPLIFIERS 
DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Po ... 625 mW@ TA= 25°C (MPS SERIES) 

• VcEO ... -60 v (MIN) (2N/MPS4354. 2N/MPS4355) 
... -80V (MIN) (2N/MPS4356) 

• NF ... 3.0dB (MAX) AT 1.0kHz 

• VcE(sat) ... -1.0V (MAXI AT le= 1.0A(2N/MPS4355) 
• COMPLEMENTS ... 2N3567, 2N3568, 2N3569 (T05) 

PN3567, PN3568, PN3569 (T092) 

ABSOLUTE MAXIMUM RATINGS (Note 1 I 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (10 seconds) 

Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25° C Case Temperature 

at 25° C Ambient Temperature 
Maximum Voltages and Current 

Vcso Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 4) 
VEBO Emitter to Base Voltage 
le Collector Current 

MPS4354/55/56 
-55°C to +150°C 

150°C 
260°C 

1.0W 
0.625W 

2N /MPS4354/55 
-60V 
-60V 
-5.0V 

500 mA 

2N4354f55/56 
-55° C to +125° C 

125°C 
260°C 

0.8W 
0.35W 

2N/MPS4356 
-80V 
-80V 
-5.0V 

500 mA 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

2N4354 2N4355 2N4356 
MPS4354 MPS4355 MPS4356 

SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. MIN. MAX. 

hFE DC Pulse Current Gain (Note 5) 25 60 25 

40 75 40 

50 500 100 400 50 250 

40 75 40 

30 75 30 

lhtel Magnitude of Common Emitter 1.0 5.0 1.0 5.0 1.0 5.0 

Small Signal Current Gain 

BVcso Collector to Base -60 -60 -80 
Breakdown Voltage 

svrno Emitter to Base -5.0 -5.0 -5.0 
Breakdown Voltage 

VcEO(sus) Collector to Emitter -60 -60 -80 
Sustaining Voltage (Note 5) 

VcE(satl Collector Saturation Voltage -0.15 -0.15 -0.15 

(Note 5) -0.5 -0.5 -0.5 

-1.0 

VsE(sat) Base Saturation Voltage -0.9 -0.9 -0.9 

(Note 5) -1.1 -1 .1 -1.1 

-1.2 

VsE(ON) Base to Emitter "On" -1.1 -1 .1 -1.1 

Voltage (Note 5) -1.2 

See Package Outlines 

T05-4 

E B C 
1 2 3 

2N4354 
2N4355 
2N4356 

TO 92-1 

EBC 
123 

MPS4354 
MPS4355 
MPS4356 

UNITS TEST CONDITIONS 

le= 100µA, VcE = -10 v 

le= 1.0mA, VcE = -10V 

le= 10 mA, VcE = -10 V 

le= 100 mA, VcE = -10 V 

le= 500 mA, VcE = -10 V 

le= 50 mA, VcE = -10 V, 

f=100MHz 

v IC = 1 0 µA, I E = 0 

v lc=O,IE=10µA 

v le= 10 mA (pulsed), Is= O 

v le= 150 mA, Is= 15 mA 

v le= 500 mA, 18 = 50 mA 

v le= 1.0A, 18 =100mA 

v IC = 150 mA, I B = 1 5 mA 

v le= 500mA, 18 = 50mA 

v lc=1.0A,1 8 =1oomA 

v le= 500 mA, VcE = -0.5 V 

v le= 1.0 A, VcE = -1.0 v 

Additional Electrical Characteristics on following page. 

NOTES; *Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 125°C/W (derating factor of 

8.0 mW/°C); junction to ambient thermal resistance of 286°C/W (derating factor of 3.5 mW/°C) for 2N4354, 2N4355, 2N4356. These 
ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 125°C/W (derating factor of 8.0 mW/°C); 
junction to ambient thermal resistance of 200°C/W (derating factor of 5.0 mW/°C) for MPS4354, MPS4355, MPS4356. 

4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length = 300 µs; duty cycle~ 1 %. 
6. For product family characteristic curves, refer to Section 5 - SS24. 
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2N/MPS4354 • 2N/MPS4355 • 2N/MPS4356 
ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) (Cont'd) 

2N4354 2N4355 2N4356 
MPS4354 MPS4355 MPS4356 

SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS 

lcBo Collector Cutoff Current 50 50 50 nA IE= 0, VcB = -50 v 

5.0 5.0 5.0 µA IE = 0, VcB = -50 V, 

TA= 75°C 

IEBO Emitter to Base Current 100 100 100 nA le= 0, VEB = -4.0 V 

Ccb Collector to Base 30 30 30 pF IE =O, VcB = -10V, 
Capacitance f = 1.0 MHz 

Ceb Emitter to Base 110 110 110 pF le= 0, VEB = -0.5 V, 
Capacitance f=1.0MHz 

ton Turn On Time 100 100 100 ns le"' 500 mA, IB 1 "'50 mA, 
(see test circuit no. 341) Vcc=-3ov 

to ff Turn Off Time 400 400 400 ns le"' 500 mA, IB1 "' IB2"' 50 mA, 
(see test circuit no. 341) Vee= -3ov 

NF Noise Figure 3.0 3.0 3.0 dB le= 100µA, VcE = -10V, 

Rs= 1.0 kn, f = 1.0 kHz, 

BW = 1.0 Hz 
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2N4398 • 2N4399 
200 WATT PNP POWER 

DIFFUSED SILICON Bl-MESAR ™ TRANSISTORS 

• Po ... 200W 

• le ... 30 A (MAX) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature 
Linear Derating Factor 

Maximum Voltage and Currents 
Vcso Collector to Base Voltage 
VcEO Collector to Emitter Voltage 
VEBO Emitter to Base Voltage 
le Collector Current (Continuous) 
I B Base Current (Continuous) 

2N4398 
-40 v 
-40 v 
-5.0 v 

30 A 
7.5 A 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. 

VcEO(sus) Collector to Emitter Sustaining 2N4398 -40 

Voltage (Note 2) 2N4399 -60 

lcEX Collector Cutoff Current 2N4398 5.0 

2N4399 5.0 

lcEX Collector Cutoff Current 2N4398 10 

'cso Collector Cutoff Current 2N4398 1.0 

2N4399 1.0 

IEBO Emitter Cutoff Current 5.0 

ICEO Collector Cutoff Current 2N4398 5.0 

2N4399 5.0 

hFE DC Pulse Current Gain (Note 2) 5.0 

15 60 

40 

VcE(sat) Collector to Emitter Saturation -4.0 

Voltage (Note 2) -1.0 

-0.75 

VsE(ON) Base to Emitter "On" Voltage -3.0 

(Note 2) -1.8 

VsE(sat) Base to Emitter Saturation -1.85 

Voltage (Note 2) 

lhtel Magnitude of Common Emitter 4.0 
Small Signal Current Gain 

hte Small Signal Current Gain 40 

tr Rise Time 0.4 

ts Storage Time 1.5 

tf Fall Time 0.6 

NOTES: 

See T03-1 Package Outline 

-65°C to +200°C .....,.... -65° C to +200° C 

200 w BE 

1.15W/°C 1 2 

2N4399 
-60 v 
-60 v 
-5.0 v 

30 A 
7.5 A 

UNITS TEST CONDITIONS 

v le= 200 mA, Is= 0 

v IC = 200 mA, I B = 0 

mA VcE = -40 V, VEs = -1.5 v 

mA VcE = -60 V, VEs = -1.5 v 

mA VcE = -30 V, VEs = -1.5 V, Tc= 150°C 

mA Vcs=-40V,IE=0 

mA Vcs = -60 V, IE =.o 

mA VEs = -5.0 V, le~ 0 

mA VcE = -40 V, Is= 0 

mA VcE=-60V,ls=O 

VcE = -4.0 V, lc = 30 A 

VcE = -4.0 V, 'c = 15 A 

VcE = -2.0 V, lc = 1.0 A 

v le= 30 A, Is= 6.0 A 

v le= 15 A, Is= 1.5 A 

v le= 10 A, Is= 1.0 A 

v le= 30 A, VcE = -4.0 v 
v le= 15 A, VcE = -2.0 v 

v lc=15A,ls=1.5A 

VcE = -10 V, lc = 1.0A,f=1.0 MHz 

Vee= -10v.1c=1.0A,f=1.0 kHz 

µs 

l µs 
Vee= -30 v, ic = 10 A 

µs 
ls1 =1 82 =1.0A 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. Pulse conditions: length = 300 µs; duty cycle = 2%. 
3. For product family characteristic curves, refer to Section 5 - PWR 16. 
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2N4400 • 2N4401 
SMALL SIGNAL GENERAL PURPOSE AMPLIFIERS AND SWITCHES 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Po ... 625 mW @ Tc = 25° c 

• Vceo ... 40 v (MIN) 

• hFE ... 100-300@ 150 mA (2N4401) 

• ... 40 (MIN)@ 500 mA (2N4401) 

• t 0 n ... 35 ns (MAX)@ 150 mA 

• t 0 ff ... 255 ns (MAX)@ 150 mA 

• COMPLEMENTS ... 2N4402, 2N4403 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

tMaximum Temperatures 
Storage Temperature 

Operating Junction Temperature 
Lead Temperature (10 seconds) 

tMaximum Power Dissipation (Notes 2 & 3) 

Total Dissipation at 25°C Case Temperature 
at 25° C Ambient Temperature 

Maximum Voltages and Current 

VcBO Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 4) 

VEBO Emitter to Base Voltage 
le Collector Current 

-55° C to +150° C 

150°C 

260°C 

1.0W 
0.625 w 

60 v 
40 v 

6.0 v 
600 mA 

See T092-1 Package Outline 

EBC 
123 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 
2N4400 

MIN. MAX. 

BVcEO(sus) Collector to Emitter Sustaining 40 

Voltage (Note 5) 

BVcBo Collector to Base Breakdown Voltage 60 

BVEBO Emitter to Base Breakdown Voltage 6.0 

lcEX Collector Cutoff Current 100 

IBL Base Reverse Current 100 

hFE DC Current Gain 

20 

40 

hFE DC Pulse Current Gain 50 150 

(Note 5) 20 

VcE(sat) Collector Saturation Voltage 0.4 

(Note 5) 0.75 

VBE (sat) Base Saturation Voltage 0.75 0.95 

(Note 5) 1 .2 

fr Current Gain Bandwidth Product 200 

Ccb Collector to Base Capacitance 6.5 

Ceb Emitter to Base Capacitance 30 

hie Input Impedance 0.5 7.5 

hre Voltage Feedback Ratio 0.1 8.0 

hfe Small Signal Current Gain 20 250 

hoe Output Admittance 1 .0 30 

Additional Electrical Characteristics on following page. 

NOTES: 

2N4401 
UNITS TEST CONDITIONS 

MIN. 

40 

60 

6.0 

20 

40 

80 

100 

40 

0.75 

250 

1.0 

0.1 

40 

1 .0 

MAX. 

v lc=1.0mA,IB=O 

v lc=lOOµA,le=O 

v le=lOOµA,lc=O 

100 nA VcE = 35 V, Vrn = 0.4 v 
100 nA Vce=35V,VEB=0.4V 

ic = 100 µA, Vee= 1.0 v 
le= 1.0 mA, VcE = 1.0 V 

le= 10 mA, VcE = 1.0 V 

300 le= 150 mA, VcE = 1.0 V 

le= 500 mA, VcE = 2.0 V 

0.4 v IC = 150 mA, I B = 1 5 mA 

0.75 v lc=500mA,IB=50mA 

0.95 v IC = 150 mA, I B = 1 5 mA 

1.2 v IC = 500 mA, I B = 50 mA 

MHz le= 20 mA, VcE = 10 V, f = 100 MHz 

6.5 pF VcB = 5.0 V, IE= 0, f = 100 kHz 

30 pF VEB =0.5 V, le =O,f = 100 kHz 

15 kl1 le= 1.0 mA, VcE = 10 V, f = 1.0 kHz 

8.0 x10-4 le= 1.0 mA, VcE = 10 V, f = 1.0 kHz 

500 le= 1.0 mA, VcE = 10 V, f = 1.0 kHz 

30 µmhos le= 1.0 mA, VcE = 10 V, f = 1.0 kHz 

*Planar is a patented Fairchild process. 

tFairchild exceeds JED EC registered value for this parameter. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 125°C/W (derating factor of 

8.0 mW/°C); junction to ambient thermal resistance of 200°C/W (derating factor of 5.0 mW/°C). 
4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length = 300 µs; duty cycle= <(2%. 
6. For product family characteristic curves, refer to Section 5 - SS15. 
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2N4400 • 2N4401 
ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) (Cont'd) 

CHARACTERISTIC 
2N4400 2N4401 

UNITS TEST CONDITIONS SYMBOL 
MIN. MAX. MIN. MAX. 

Id Delay Time 15 15 ns le= 150mA,191=15 mA, 

(see test circuit no". 559) Vee= 30 v 
tr Rise Time 20 20 ns le= 150 mA, 191=15 mA 

(see test circuit no. 559) Vee= 30 v 
ts Storage Time 225 225 ns le= 150 mA, 191=192 = 15 mA, 

(see test circuit no. 560) Vee= 30 v 
tf Fall Time 30 30 ns le= 150 mA, 191=192 = 15 mA, 

(see test circuit no. 560) Vee= 30 v 

I 
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2N4402•2N4403 
PNP SMALL SIGNAL GENERAL PURPOSE AMPLIFIERS AND SWITCHES 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Po ... 625 mW @ TA = 25Q c 

• VcEO ... -40 V (MIN) 

• hFE ... 100-300@ 150 mA (2N4403) 

• ... 20 (MINI@ 500 mA (2N4403) 

• t 0 n ... 35 ns (MAXI@ 150 mA 

• t 0 ff ... 255 ns (MAXI@ 150 mA 

• COMPLEMENTS ... 2N4400, 2N4401 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
tMaximum Temperatures 

Storage Temperature 

Operating Junction Temperature 
Lead Temperature (10 seconds) 

tMaximum Power Dissipation (Notes 2 & 3) 

Total Dissipation at 25Q C Case Temperature 
at 25QC Ambient Temperature 

Maximum Voltages and Current 

Vcso Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 41 

VEBO Emitter to Base Voltage 
I c Collector Current 

-55QC to +150QC 
150QC 
260QC 

1.0W 

0.625 w 

-40 v 
-40 v 
-5.0 v 

600 mA 

See T092-1 Package Outline 

EBC 
123 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 
2N4402 2N4403 

UNITS TEST CONDITIONS 
MIN. MAX. 

BVcEO(sus) Collector to Emitter Sustaining -40 

Voltage (Note 51 

BVcso Collector to Base Breakdown Voltage -40 

BVEBO Emitter to Base Breakdown Voltage -5.0 

ICEX Collector Reverse Current 100 

Isl Base Reverse Current 100 

hFE DC Current Gain 

30 

50 

hFE DC Pulse Current Gain (Note 5) 50 150 

20 

VcE(sat) Collector Saturation Voltage -0.4 

(Note 5) -0.75 

VsE(satl Base Saturation Voltage -0.75 -0.95 

(Note 51 -1.3 

fT Current Gain Bandwidth Product 150 

Ccb Collector to Base Capacitance 8.5 

Ceb Emitter to Base Capacitance 30 

hie Input Impedance 0.75 7.5 

hre Voltage Feedback Ratio 0.1 8.0 

hfe Small Signal Current Gain 30 250 

hoe Output Admittance 1.0 100 

Additional Electrical Characteristics on following page. 

NOTES: 

MIN. 

-40 

-40 

-5.0 

30 

60 

100 

100 

20 

-0.75 

200 

1.5 

0.1 

60 

1.0 

MAX. 

v le= 1.0 mA, 19 = O 

v le= 100 µA, IE= 0 

v IE= 100 µA, le= 0 

100 nA VcE = -35 V, VEB = -0.4 V 

100 nA VcE = -35 V, VEB = -0.4 V 

le= 100 µA, VcE = 1.0 v 
le= 1.0 mA, VcE = -1.0 V 

le= 10 mA, VcE = -1.0 V 

300 le= 150 mA, VcE = -2.0 V 

le= 500 mA, VcE = -2.0 V 

-0.4 v lc=150mA,19=15mA 

-0.75 v le= 500 mA, 19 = 50 mA 

-0.95 v lc=150mA,19=15mA 

-1.3 v le= 500 mA, IB = 50 mA 

MHz le= 20 mA, VcE = -10 V, f = 100 MHz 

8.5 pF Vcs = -10 V, IE= 0, f = 140 kHz 

30 pF VEB = -0.5 V, le= 0, f = 140 kHz 

15 kn le= 1.0 mA, VcE = -10V,f=1.0 kHz 

8.0 x10-4 le= 1.0 mA, VcE = -10 V, f = 1.0 kHz 

500 le= 1.0 mA, VcE = -10V,f=1.0 kHz 

100 µmhos le= 1.0 mA, VcE = -10 V, f = 1.0 kHz 

•Planar is a patented Fairchild process. 
tFairchild exceeds JED EC registered value for this parameter. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 150QC and junction to case thermal resistance of 125QC/W (derating factor of 

8.0 mW/QC); junction to ambient thermal resistance of 200QC/W (derating factor of 5.0 mW/QC). 
4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length= 300 µs; duty cycle <2%. 
6. For product family characteristic curves, refer to Section 5 - SS22. 
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2N4402 • 2N4403 
ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) (Cont'd) 

SYMBOL CHARACTERISTIC 
2N4402 2N4403 

UNITS TEST CONDITIONS 
MIN. MAX. MIN. MAX. 

td Delay Time 15 15 ns le= 150 mA, ls1=15 mA, Vee= -30 V 

(see test circuit no. 557) 

tr Rise Time 20 20 ns le= 150 mA, ls1=15 mA, Vee= -30 V 

(see test circuit no. 557) 

ts Storage Time 225 225 ns le= 150 mA, ls1=ls2=15 mA 

(see test circuit no. 558) Vee= -30 v 
tf Fall Time 30 30 ns le= 150 mA, ls1=IB2=15 mA, 

(see test circuit no. 558) Vee= -3o v 

I 
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2N4409 • 2N4410 
NPN NEON DISPLAY TUBE DRIVERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Po ... 625 mW @ TA = 25° c 

• VcEo ... 80 v (MIN) (2N4410) 

• hFE ... 60 V (MIN)@ 1.0 AND 10 mA 

• COMPLEMENTS ... MPSA55, MPSA56 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

tMaximum Temperatures 
Storage Temperature 
Operating Junction Temperature 

tMaximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25° C Ambient Temperature 

at 25° C Case Temperature 

Maximum Voltages and Current 

VcBO Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 4) 
VEBO Emitter to Base Voltage 
le Collector Current 

2N4409 
80 v 
50 v 

5.0 v 
250 mA 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 
2N4409 2N4410 

MIN. MAX. MIN. MAX. 

BVcEO Collector to Emitter Breakdown 50 80 

Voltage 

BVcEx Collector to Emitter Breakdown 80 120 

Voltage 

BVcBo Collector to Base Breakdown 80 120 

Voltage 

BVEBO Emitter to Base Breakdown 5.0 5.0 

Voltage 

lcBo Collector Cutoff Current 10 

10 

1.0 

1.0 

IEBO Emitter Cutoff Current 100 100 

hFE DC Current Gain 60 60 

hFE DC Pulse Current Gain 60 400 60 400 

(Note 5) 

VcE(sat) Collector Saturation Voltage 0.2 0.2 

VBE(sat) Base Saturation Voltage 0.8 0.8 

VBE(ON) Base to Emitter "On" 0.8 0.8 

Voltage 

ihte I Magnitude of Common Emitter 2.0 10 2.0 10 

Small Signal Current Gain 

Ccb Collector to Base Capacitance 12 12 

tCeb Emitter to Base Capacitance 50 50 

NOTES: 

See T092·1 Package Outline 

-55°C to +150°C 

UNITS 

v 

v 

v 

v 

nA 

nA 

µA 

µA 

nA 

v 
v 
v 

pF 

pF 

150°C 

0.625 w 
EBC 

1.0 w 123 

2N4410 
120 v 
80 v 
5.0 v 

250 mA 

TEST CONDITIONS 

lc=1.0mA,IB=O 

le= 500 µA, VBB = -5.0 V, 

RBE = 8.2 kn 

le = 10 µA, IE = 0 

IE=10µA,lc=O 

VcB=60V,IE=0 

VcB=100V,IE=0 

VcB = 60 V, IE =O, TA= 100°C 

V CB = 1 00 V, I E = 0, TA = 100° C 

VEB = 4.0 V, le= 0 

le= 1.0 mA, VcE = 1.0 V 

le= 10 mA, VcE = 1.0 V 

le= 1.0 mA, 19 = 0.1 mA 

lc=1.0mA,IB=0.1 mA 

le= 1.0 mA, VcE = 5.0 V 

le= 10 mA, VcE = 10 V, f = 30 MHz 

VcB = 10 V, IE= 0, f = 140 kHz 

VEB =0.5 V, le =O,f = 100 kHz 

*Planar is a patented Fairchild process. 

tFairchild exceeds JED EC registered values. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 125°C/W (derating factor of 

8.0 mW/°C); junction to ambient thermal resistance of 200°C/W (derating factor of 5.0 mW/°C). 
4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length = 300 µs; duty cycle= 1 %. 
6. For product family characteristic curves, refer to Section 5 - SS16. 
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2N4888 • 2N4889 • PN4888 • PN4889 
PNP LOW NOISE HIGH VOLTAGE AMPLIFIERS 

DIFFUSED SILICON PLANAR* TRANSISTORS 

• Po ... 625 mW@ TA= 25°C (PN4888/91 
• VcEO ... 150 v (MINI 
• NF ... 3.0 dB (MAXI@ 1.0 kHz (2N/PN48891 
• Cob ... 4.0 pf (MAXI 
• hfE ... 80-300@ 10 mA (2N/PN48891 
• EXCELLENT BETA LINEARITY FROM 10 µA to 50 mA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature ( 10 seconds) 

Maximum Power Dissipation (Notes 2 & 31 
Total Dissipation at 25° C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages and Current 
VcBO Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 4) 
VEBO Emitter to Base Voltage 
le Collector Current 

PN4888/9 
-55°C to +150°C 

150°C 
260°C 

1.0W 
0.625 w 

-150V 
-150 v 
-6.0V 
100mA 

2N4888/9 
-55°C to +125°C 

125°C 
260°C 

0.8W 
0.3W 

-150V 
-150 v 
-6.0V 
lOOmA 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 
2N/PN4888 

MIN. MAX. 

2N/PN4889 

MIN. MAX. UNITS 

VcEO(sus) Collector to Emitter Sustaining -150 -150 v 
Voltage 

BVcBo Collector to Base Breakdown -150 -150 v 
Voltage 

BVcEs Collector to Emitter Breakdown -150 -150 v 
Voltage 

NF Narrow Band Noise Figure 10 dB 

3.0 dB 

3.0 dB 

4.0 dB 

NF Wide Band Noise Figure 4.0 dB 

hf E DC Pulse Current Gain (Note 5) 60 

30 70 

40 400 80 300 

Cab Output Capacitance 4.0 4.0 pf 

lcBo Collector Cutoff Current 50 10 nA 

2.5 0.5 µA 

See Package Outlines 

T05-4 

E B 
1 2 

c 
3 

2N4888/9 

T092-1 

EBC 
123 

PN488/9 

TEST CONDITIONS 

lc=2.0mA,IB=O 

IC = 100 µA, IE = 0 

ic = 1ooµA, 1B = o 

le= 250 µA, VcE = -5.0 V, 

Rs= 1.0 kn, BW = 15 Hz, 

f = 100 Hz 

le= 30 µA, VcE = -5.0 V, 

Rs= 10 kn, BW = 150 Hz, 

f = 1.0 kHz 

le= 250 µA, VcE = -5.0 V, 

Rs= 1.0 kn, BW = 1.5 kHz, 

f = 10 kHz 

le= 1.0 mA, VcE = -10 V, 

Rs= 1.0 kn, BW = 2.0 kHz, 

f = 1.0 MHz 

le= 250 µA, VcE = -5.0 V, 

Rs = 1 .0 kn, BW = 15. 7 kHz, 

f = 10 Hz to 10 kHz 

lc=100µA,VcE=-10V 

le= 1.0 mA, VcE =-10 V 

lc=10mA,VcE=-10V 

VcB = -20 V, IE= 0, f = 1.0 MHz 

VcB=-100V,IE=0 

VcB = -100 V, IE= 0, TA= 65°C 

Additional Electrical Characteristics on following page. 

*Planar is a patented Fairchild process. 
NOTES: 
1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 125°C/W (derating factor of 

8.0 mW/ °C); junction to ambient thermal resistance of 333°C/W (derating factor of 3.0 mW/ °C) for 2N4888 and 2N4889. These ratings 
give a maximum junction temperature of 150°C and junction to case thermal resistance of 125° C/W (derating factor of 8.0 mW/ °C); junction 
to ambient thermal resistance of 200°C/W (derating factor of 5.0 mW/ °C) for PN4888 and PN4889. 

4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length = 300 µs; duty cycle= 1 %. 
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2N4888 • 2N4889 • PN4888 • PN4889 
ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) (Cont'd) 

SYMBOL CHARACTERISTIC 
2N/PN4888 2N/PN4889 

UNITS TEST CONDITIONS 
MIN. MAX. MIN. MAX. 

VcE(sat) Pulsed Collector Saturation -0.5 -0.5 v le= 10 mA, Is= 1.0 mA 
Voltage (Note 5) 

BVrno Emitter to Base Breakdown -6.0 -6.0 v IE= 10 µA, le= 0 
Voltage 

IEBO Emitter Cutoff Current 50 10 nA VEB = -4.0 V, le= 0 

VBE(ON) Pulsed Base to Emitter "On" -0.8 -0.7 v le= 1.0mA, VcE =-10V 
Voltage (Note 5) 

VsE (sat) Pulsed Base Saturation Voltage -0.9 -0.9 v IC = 10 mA, I B = 1.0 mA 
(Note 5) 

Cib Input Capacitance 30 25 pF VEB = -0.5 v. le = o. f = 1.0 MHz 

hfe High Frequency Current Gain 1.5 8.0 2.0 8.0 le= 1.0 mA, VcE = -10 V, 

f = 20 MHz 

hie Small Signal Short Circuit, 0.75 20 1.7 12 kn le= 1.0 mA, VcE = -10 V, 
Input Resistance f = 1.0 kHz 

hoe Small Signal Open Circuit 1.4 40 3.0 25 µmhos le= 1.0 mA, VcE = -10 V, 
Output Conductance f = 1.0 kHz 

hre Small Signal Open Circuit 5 x10-4 le= 1.0 mA, VcE = -10 V, 
Reverse Voltage Feedback f = 1.0 kHz 
Ratio 

hfe Common Emitter Small Signal 30 500 65 400 le= 1.0 mA, VcE = -10 V, 
Short Circuit Forward Current f = 1.0 kHz 
Transfer Ratio 
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2N4895 • 2N4896 • 2N4897 • 2N5334 • 2N5335 
NPN POWER 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• VcE(satl ... 0.7 v@ le= 2.0 A 
• LOW LEAKAGE ... lcES (MAX)= 100 µA@ Tc= 150°C 

ABSOLUTE MAXIMUM RA TINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (60 seconds) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature 

at 100°C Case Temperature 
Linear Derating Factor 

Total Dissipation at 25°C Ambient Temperature 
Linear Derating Factor 

Maximum Voltage and Current 
VcBO Collector to Base Voltage 
VE BO Emitter to Base Voltage 
VcEO Collector to Emitter Voltage 
le Collector Current 
lg Base Current 

2N5334/5 
6.0W 

34 mW/°C 

1.0W 
5.71 mW/ °C 

2N4895/6 2N4897 
120 v 150 v 
6.0 v 6.0 v 
60 v 80 v 
5.0 A 5.0 A 
1.0A 1.0 A 

2N5334 
60 v 
8.0 v 
60 v 
3.0A 
0.5 A 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

2N4895 2N4896 2N4897 

-65°C to +200°C 
200°C 
300°C 

2N4895/6/7 

4.0W 
40 mW/°C 

0.8W 
4.57 mW/°C 

2N5335 
80 v 
8.0 v 
80 v 
3.0 A 
0.5 A 

See T05-1 Package Outline 

E B C 
1 2 3 

SYMBOL CHARACTERISTIC 
MIN. MAX. MIN. MAX. MIN. MAX. 

UNITS TEST CONDITIONS 

ICES Collector Cutoff Current 0.1 0.1 mA VcE = 60 V, VBE = 0, TA= 150°C 

0.1 mA VcE = 100 V, VsE = o. TA= 150°C 

1.0 1.0 mA VcE=120V,VsE=O 

1.0 mA VcE = 150 V, VsE = 0 

1.0 1.0 µA VcE = 60 V, VsE = 0 

1.0 µA VcE = 100 V, VsE = 0 

IEBO Emitter Cutoff Current 1.0 1.0 1.0 µA VEB = 4.0V, IE= 0 

1.0 1.0 1.0 mA VEB=6.0V,IE=O 

VcEOlsus) Collector to Emitter Sustaining 60 60 80 v IC = 50 mA. I B = 0 
Voltage (Notes 4 & 5) 

VcE(sat) Collector to Emitter Saturation 1.0 1.0 1.0 v le= 5.0 A, lg= 0.5 A 
Voltage (Notes 5 & 6) 

VsE(sat) Base to Emitter Voltage 1.6 1.6 1.6 v lc=5.0A,IB=0.5A 
(Notes 5 & 6) 

hFE DC Current Gain (Note 5) 40 120 100 300 40 120 le= 2.0 A, VcE = 2.0 v 
15 35 15 le= 2.0 A, VcE = 2.0 V, TA= -55°C 

tr Rise Time 300 300 300 ns lc=5.0A,lg1=0.5A 

td Delay Time 50 50 50 ns lc=5.0A,lg1=0.5A 

ts Storage Time 350 350 350 ns le= 5.o A, 181 = 182 = o.5 A 

lf Fall Time 300 300 300 ns le= 5.o A, 181 =1 82 = o.5 A 

Cob Output Capacitance 80 80 80 pF IE= 0, Vcs = 10 v. f = 0.14 MHz 

Cib Input Capacitance 500 500 500 pF VEB = 0.5 V, le= 0, f = 0.14 MHz 

lhtel Magnitude of Common Emitter 2.5 4.0 2.5 VcE = 5.0 V. le= 0.5 A, 
Sm al I Signal Current Gain f = 20 MHz 

Additional Electrical Characteristics on following page. *Planar is a patented Fairchild process. 

NOTES: 
1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 25°C/W (derating factor of 40 mW/ °C); 

junction to ambient thermal resistance of 219°C/W (derating factor of 4.57 mW/ °C) for 2N4895/6/7. 
4. This rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length = 300 µs ; duty cycle = 1 %. 
6. Point of measurement: 1/4" from header. 
7. For product family characteristic curves, refer to Section 5 - PWR 1. 
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2N4895 • 2N4896 • 2N4897 • 2N5334 • 2N5335 
ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) (Cont'd) 

SYMBOL CHARACTERISTIC 
2N5334 2N5335 

UNITS TEST CONDITIONS 
MIN. MAX. MIN. MAX. 

lcEX Collector Cutoff Current 0.5 mA VcE = 55 V, Vrn = 1.5 V, TA= 150°C 

0.5 mA VcE = 75 V, Vrn = 1.5 V, TA= 150°C 

5.0 µA VcE=55V,VEs=1.5V 

5.0 µA VcE=75V,VEs=1.5V 

lcso Collector Cutoff Current 5.0 µA Vcs=60V,IE=O 

5.0 µA Vcs = 80 V, IE= 0 

'mo Emitter Cutoff Current 0.1 0.1 mA Vrn=8.0V,IE=O 

VcEO(sus) Collector to Emitter Sustaining 60 80 v lc=50mA,lg=O 
Voltage (Notes 4 & 5) 

VcE(sat) Collector to Emitter Saturation 0.7 0.7 v le= 2.0 A, 18 = 200 mA 
Voltage (Notes 5 & 6) 

VsE (sat) Base to Emitter Voltage 1.5 1.5 v le= 2.0 A, 18 = 200 mA 
(Notes 5 & 6) 

hFE DC Current Gain (Note 5) 30 150 30 150 VcE = 2.0 V, le= 1.0 A 

15 15 VcE=2.0V,lc=2.0A 

tr Rise Time 50 50 ns le= 1.0 A, lg1 = 100 mA 

ts Storage Time 950 950 ns le= 1.0A,ls1=ls2=1oomA 

tf Fall Time 100 100 ns le= 1.0 A, 191=lg2=100 mA 

Cob Output Capacitance 75 75 pF IE= 0, Vcs = 10 V, f = 100 kHz 

Cib Input Capacitance 250 250 pF VEB = 2.0 V, le= 0, f = 100 kHz 

lhfe~ Magnitude of Common Emitter 4.0 4.0 VcE = 10 V, le= 100 mA, f = 10 MHz 
Small Signal Current Gain 
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2N4901/2/3•2N4904/5/6 
87.5 WATT PNP POWER 

DIFFUSED SILICON Bl-MESAR™ TRANSISTORS 

• hFE ... 25-lOO@VcE = -2.0 V, le= 2.5 A (2N4904/5/6) 
20-SO@VcE = -2.0 V, le= 1.0 A (2N4901/2/3) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation 

Total Dissipation at 25°C Case Temperature 
Linear Derating Factor 

Maximum Voltages and Currents 

Vcso Collector to Base Voltage 
VEBO Emitter to Base Voltage 
V CEO Collector to Emitter Voltage 
le Collector Current 
I B Base Current 

2N4901/4 
-40 v 
-5.0 v 
-40 v 
5.0 A 
1.0 A 

2N4902/5 
-60 v 
-5.0 v 
-60 v 
5.0 A 
1.0 A 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

2N4901 /4 2N4902/5 2N4903/6 

See T03-1 Package Outline 

-65°C to +200°C 
+200°C 

87.5 w BE 

0.5 W/°C 1 2 

2N4903/6 
-80 v 
-5.0 v 
-80 v 

5.0 A 
1.0 A 

SYMBOL CHARACTERISTIC 
MIN. MAX. MIN. MAX. MIN. MAX. 

UNITS TEST CONDITIONS 

le EX Collector Cutoff Current 2.0 V CE = -40 V, V EB = -1 . 5 V, TA = 1 50° C 

2.0 VcE = -60 V, VEB = -1.5 V, TA= 150°C 

2.0 mA VcE = -80 V, VEB = -1.5 V, TA= 150°C 

0.1 mA VcE = -40 V, VEB = -1.5 V 

0.1 mA VcE = -60 V, VEB = -1.5 V 

0.1 mA VcE = -80 V, VEB = -1.5 V 

IEBO Emitter Cutoff Current 1.0 1.0 1.0 mA VEB = -5.0 V 

lcEO Collector Cutoff Current 1.0 mA VcE = -40 V, Is= 0 

1.0 mA VcE = -60 V, Is= 0 

1.0 mA VcE = -80 V, Is= 0 

VcEO(sus) Collector Sustaining Voltage -40 -60 -80 v le= 200 mA, Is= 0 

(Note 2) 

SYMBOL CHARACTERISTIC 
2N4901 /2/3 2N4904/5/6 

UNITS TEST CONDITIONS 
MIN. MAX. MIN. MAX. 

hFE DC Current Gain (Note 2) 7.0 7.0 le= 5.0 A, VcE = -2.0 v 
20 80 le= 1.0 A, VcE = -2.0 v 

25 100 le= 2.5 A, VcE = -2.0 v 
VcE(sat) Collector Saturation Voltage -1.5 -1.5 v le= 5.0 A, I B = 1.0 A 

(Note 2) -0.4 v 1c=1.0A,1 8 =0.1A 

-1.0 v le= 2.5 A, Is= 0.25 A 

VsE(ON) Base to Emitter "On" Voltage -1.2 v le= 1.0 A, VcE = -2.0 v 
(Note 2) -1.4 v le= 2.5 A, VcE = -2.0 v 

hfe Small Signal Current Gain 4.0 VcE = -10 V, le= 1.0 A, f = 1.0 MHz 

4.0 VcE = -10 V, le= 0.5 A, f = 1.0 MHz 

20 40 VcE = -10 V, le= 0.5 A, f = 1.0 kHz 

NOTES: 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

2. Pulse conditions: length = 300 µs; duty cycle ,;:; 2%. 

3. For product family characteristic curves, refer to Section 5-PWR15. 
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2N4907 • 2N4908 • 2N4909 

• hFE ..• 20-80@ Vee = -4.0 v. le= 4.0 A 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

150 WAIT PNP POWER 
DIFFUSED SILICON 81-MESAR™ TRANSISTORS 

See T03-1 Package Outline 

Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 

-65°C to +200°C 
+200°C 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature 
Linear Derating Factor 

Maximum Voltages and Currents 

Vcso Collector to Base Voltage 
Veso Emitter to Base Voltage 
VcEO Collector to Emitter Voltage 
le Collector Current 
I B Base Current 

2N4907 
-40V 
-5.0V 
-40V 

10 A 
7.0 A 

2N4908 
-60V 
-5.0V 
-60 v 

10A 
7.0 A 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 
2N4907 2N4908 2N4909 

MIN. MAX. MIN. MAX. MIN. MAX. 

le EX Collector Cutoff Current 30 

30 

30 

2.0 

2.0 

2.0 

IEBO Emitter Cutoff Current 5.0 5.0 5.0 

lcEO Collector Cutoff Current 0.7 

0.7 

0.7 

VcEO(sus) Collector Sustaining Voltage -40 -60 -80 

(Note 2) 

hFE DC Current Gain (Note 2) 5.0 5.0 5.0 

20 80 20 80 20 80 

VcE(sat) Collector Saturation Voltage -2.0 -2.0 -2.0 

(Note 2) -0.75 -0.75 -0.75 

VsE(ON) Base to Emitter "On" Voltage -1.5 -1.5 -1.5 

(Note 2) 

hfe Small Signal Current Gain 4.0 4.0 4.0 

15 15 15 

Cab Output Capacitance 600 600 600 

NOTES: 

150 w 
0.86 W/°C 

2N4909 
-80V 
-5.0 v 
-80V 

10 A 
7.0 A 

BE 
1 2 

UNITS TEST CONDITIONS 

mA VcE = -40 V, VEB = -1.5 V, TA= 150°C 

mA VcE = -60 V, VEB = -1.5 V, TA= 150°C 

mA VcE = -80 V, VEB = -1.5 V, TA= 150°C 

mA VcE = -40 V, VEB = -1.5 V 

mA VcE = -60 V, VEB = -1.5 V 

mA VcE = -80 V, VEB = -1.5 V 

mA VEB = -5.0 V 

mA VcE=-20V,ls=O 

mA VcE = -30 V, Is= 0 

mA VcE = -40 V, Is= 0 

v le= 200 mA, Is = 0 

le= 10 A, VcE = -4.0 v 
le= 4.0 A, VcE = -4.0 v 

v le= 10 A, Is= 2.0 A 

v le= 4.0 A, Is= 400 mA 

v le= 4.0 A, VcE = -4.0 v 

VcE = -10 V, le= 1.0 A, f = 1.0 MHz 

VcE = -4.0 V, le= 1.0 A, f = 1.0 kHz 

pF Vcs = 10 v. IE= 0, f = 100 kHz 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

2. Pulse conditions: length= 300 µs; duty cycle ..;; 2%. 
3. For product family characteristic curves, refer to Section 5-PWR 15. 
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2N4910•2N4911•2N4912•2N4231•2N4232•2N4233 
NPN POWER 

DIFFUSED SILICON 81-MESAR™ TRANSISTORS 

• VcE(satl ... 0.7 v@ le= 1.5 A (2N4231/2/31 
• hfE ... 25-100@ le= 1.5 A, Vee= 2.0 v (2N4231/2/31 
• COMPLEMENTS ... 2N4898 SERIES (2N4910 SERIESI 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation 
Total Dissipation at 25° C Case Temperature 
Linear Derating Factor 

2N4910/1/2 
25W 

0.143 W/"C 

-65"C to +200°C 
200°c 

2N4231/2/3 
35W 

0.2 W/"C 

Maximum Voltages and Currents 2N4910,2N4231 2N4911,2N4232 2N4912, 2N4233 
80 v Vcso Collector to Base Voltage 

Vceo Collector to Emitter Voltage 
VEBO Emitter to Base Voltage 

Collector Current 
Base Current 

40 v 60 v 
40V 60V 
5.0 v 5.0 v 

2N4910/1/2 
1.0 A 
1.0 A 

ELECTRICAL CHARACTERISTICS (25"C Case Temperature unless otherwise noted) 
2N4910 2N4911 

SYMBOL CHARACTERISTIC 2N4231 2N4232 
MIN. MAX. MIN. MAX. 

lcEX Collector Cutoff Current 1.0 

1.0 

0.1 

0.1 

VcEO(sus) Collector Sustaining Voltage 40 
(Note 2) 60 

SYMBOL CHARACTERISTIC 

lcso Collector Cutoff Current 2N4910 

2N4231 

2N4911 

2N4232 

2N4912 

2N4233 

lcEO Collector Cutoff Current 2N4910 

2N4911 

2N4912 

2N4231 

2N4232 

2N4233 

Additional Electrical Characteristics on following page. 

NOTES: 

80V 
5.0 v 

2N4231/2/3 
3.0 A 
1.0 A 

2N4912 
2N4233 UNITS 

MIN. MAX. 

mA 

mA 

1.0 mA 

mA 

mA 

0.1 mA 

v 
v 

80 v 

MIN. MAX. UNITS 

100 µA 

50 µA 

100 µA 

50 µA 

100 µA 

50 µA 

0.5 mA 

0.5 mA 

0.5 mA 

1.0 mA 

1.0 mA 

1.0 mA 

See T066-1 Package Outline 

-II 
BE 
1 2 

TEST CONDITIONS 

VcE = 40 V. VEB = 1.5 V. 

Tc= 150°C 

VcE = 60 V, VEB = 1.5 V, 

Tc= 150°C 

VcE = 80 V, VEs = 1.5 V, 

Tc= 150°C 

VcE=40V,VEB=1.5V 

VcE=60V,VEB=1.5V 

VcE = 80 V, VEB = 1.5 V 

IB=O,lc=100mA 

IB=O,lc=100mA 

IB = o. le= 100 mA 

TEST CONDITIONS 

V CB = 40 V, IE = 0 

VcB=40V,IE=O 

VcB=60V,IE=O 

VcB=60V,IE=O 

Vcs=80V,IE=O 

Vcs=80V,IE=O 

VcE=20V,IB=O 

V CE = 30 V, I B = 0 

VcE=40V,lg=O 

VcE=30V,IB=O 

VcE=50V,IB=O 

VcE=70V,lg=O 

•Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. Pulse conditions: length = 300 µs; duty cycle = 2%. 
3. For product family characteristic curves, refer to Section 5-PWR 5. 
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2N4910•2N4911•2N4912•2N4231•2N4232•2N4233 
ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) (Cont'd) 

SYMBOL CHARACTERISTIC 2N4910/1 /2 2N4231 /2/3 UNITS TEST CONDITIONS MIN. MAX. MIN. MAX. 

IEBO Emitter Cutoff Current 500 µA VEB; 5.0 V, le; 0 

1.0 mA VEB; 5.0 V, le; 0 

hFE DC Current Gain (Note 2) 10 le; 1.0A, VcE; 1.0 v 
20 100 le; 500 mA, VcE ; 1.0 V 

40 le; 50 mA, VcE; 1.0 V 

10 le; 3.0A, VcE; 2.0 v 
25 100 lc;1.5A,VcE;2.0V 

40 le; 0.5 A, VcE; 2.0 v 
Cab Output Capacitance 100 200 pF vc:8 ; 10 v, tc; o, f; 100 kHz 

VcE(sat) Collector Saturation Voltage 0.6 v le; 1.0 A, Is; 0.1 A 
(Note 2) 2.0 v tc; 3.o A, 18 ; o.3 A 

0.7 v tc;1.5A,t 8 ;o.15A 

VsE(sat) Base Saturation Voltage 1.3 v tc;1.0A,1 8 ;0.1A 
(Note 2) 

VsE Base to Emitter Voltage 1.3 v le; 1.0 A, VcE; 1.0 v 
(Note 2) 1.4 v le; 1.5 A, VcE; 2.0 v 

lhfel Magnitude of Common Emitter 3.0 V(;E; 10 V, le; 250 mA, f; 1.0 MHz 
Small Signal Current Gain 

4.0 VcE; 10 V, le; 0.5 A, f; 1.0 MHz 

hf e Small Signal Current Gain 25 VcE; 10 V, le; 250 mA, 

f; 1.0 kHz 

20 V CE ; 10 V, IC ; 0.5 A, f; 1.0 kHz 
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2N4913•2N4914•2N4915 
87.5 WATI NPN POWER 

DIFFUSED SILICON Bl-MESAR TM TRANSISTORS 

• VcE(sat) ... 0.75@ le= 2.5 A 
• hte ... 25·100@ le= 2.5 A, VcE = 2.0 v 
• COMPLEMENTS ... 2N4904 THROUGH 2N4906 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation 

Total Dissipation at 25" C Case Temperature 
Linear Derating Factor 

Maximum Voltages and Currents 

VcBO Collector to Base Voltage 

VcEO Collector to Emitter Voltage 
VEBO Emitter to Base Voltage 
I c Collector Current 

I B Base Current 

2N4913 2N4914 

40 v 60 v 
40 v 60 v 
5.0 v 5.0 v 
5.0 A 5.0 A 
1.0 A 1.0 A 

ELECTRICAL CHARACTERISTICS (25"C Case Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. 

lcEx Collector Cutoff Current 2N4913 0.1 

2N4914 0.1 

2N4915 0.1 

le Ex Collector Cutoff Current 2N4913 2.0 

2N4914 2.0 

2N4915 2.0 

IEBO Emitter Cutoff Current 1.0 

VcEO(sus) Collector Sustaining Voltage 2N4913 40 

(Note 2) 2N4914 60 

2N4915 80 

ICEO Collector Cutoff Current 2N4913 1.0 

2N4914 1.0 

2N4915 1.0 

hf E DC Current Gain (Note 2) 7.0 

25 100 

VcE(satl Collector Saturation Voltage 1.5 

(Note 2) 0.75 

VBE Base to Emitter "On" Voltage 1 .4 
(Note 2) 

lhfel Magnitude of Common Emitter 4.0 
Small Signal Current Gain 

hfe Small Signal Current Gain 20 

NOTES: 

See T03-1 Package OutlinP. 

-65" C to +200" C 
-65° C to +200° C 

87.5 w BE 
0.5 W/C 1 2 

2N4915 

80 v 
80 v 

5.0 v 
5.0 A 
1.0 A 

UNITS TEST CONDITIONS 

mA VcE = 40 V, VEB = 1.5 v 
mA VcE = 60 V, VEB = 1.5 v 
mA VcE = 80 V, VEB = 1.5 v 
mA VcE = 40 V, VEB = 1.5 V, Tc= 150°C 

mA VcE = 60 V, VEB = 1.5 V, Tc= 150°C 

mA VcE = 80 V, VEB = 1.5 V, Tc= 150°C 

mA VEB = 5.0 V, le= 0 

v lc=200mA,IB=o 

v 1c=2oomA,IB=o 

v le= 200 mA, I B = 0 

mA VcE=40V,IB=O 

mA VcE=60V,IB=O 

mA VcE=80V,IB=O 

le= 5.0 A, VcE = 2.0 v 
le= 2.5 A, VcE = 2.0 v 

v 1c=5.0A,1B=1.0A 

v 1c=2.5A,1B=o.25A 

v le= 2.5 A, VcE = 2.0 v 

VcE = 10 V, le= 1.0 A, f = 1.0 MHz 

VcE = 10 V, le= 0.5 A, f = 1.0 kHz 

*Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. Pulse conditions: length= 300 µs; duty cycle= 2%. 
3. For product family characteristic curves, refer to Section 5 - PWR 6. 
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2N4916 • 2N4917 • PN4916 • PN4917 
PNP SMALL SIGNAL GENERAL PURPOSE AMPLIFIERS AND SWITCHES 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Po ... 625 mW@ TA= 25°C (PN4916/7) 
• VcEO ... 30 v (MIN) 
• hFE ... 150 to 300@ 10 mA 
• fT ... 450 MHz (MIN)@ 10 mA 
• rb'Cc ... 50 ps (MAXI 
• Ccb ... 4.5 pF (MAX) 
• COMPLEMENTS ... 2N3693, 2N3694 (T018), 2N3903, 2N3904 (T092) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature ( 10 seconds) 

Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25° C Case Temperature 

at 25° C Ambient Temperature 

Maximum Voltages and Current 
Vcso Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 4) 
VEBO Emitter to Base Voltage 
le Collector Current 

2N4916/7 
-55°C to +125°C 

125°C 
260°C 

0.5W 
0.2W 

-30 v 
-30 v 
-5.0 v 
100 mA 

PN4916/7 
-55°C to +150°C 

150°C 
260°C 

1.0 w 
0.625 w 

-30V 
-30 v 
-5.0V 
100 mA 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 2N4916,PN4916 2N4917, PN4917 UNITS MIN. MAX. MIN. MAX. 

hFE DC Current Gain 40 100 

60 150 

hFE DC Pulse Current Gain (Note 5) 70 200 150 300 

15 30 

VcE(sat) Collector Saturation Voltage -0.13 --0.13 v 
VcE(sat) Pulsed Collector Saturation -0.14 -0.14 v 

Voltage (Note 5) -0.3 -0.3 v 
VsE(sat) Base Saturation Voltage -0.75 --0.75 v 
VsE (sat) Pulsed Base Saturation -0.7 -0.9 -0.7 -0.9 v 

Voltage (Note 5) --0.75 -1.1 --0.75 -1.1 v 
ton Turn On Time 40 40 ns 

(see test circuit no. 407) 

to ff Turn Off Time 150 150 ns 
(see test circuit no. 407) 

lhtel Magnitude of Small Signal 4.0 4.5 
Current Gain 

VeEO(sus) Collector to Emitter Sustaining -30 -30 v 
Voltage (Notes 4 & 5) 

BVcso Collector to Base Breakdown -30 -30 v 
Voltage 

BVcEs Collector to Emitter Breakdown -30 -30 v 
Voltage 

BVEBO Emitter to Base Breakdown -5.0 -5.0 v 
Voltage 

lcES Collector Reverse Current 25 25 nA 

25 25 µA 

Additional Electrical Characteristics on following page. 

NOTES: 

See Package Outlines 

T018-4 

EBC 
123 

2N4916 
2N4917 

T092-1 

EBC 
123 

PN4916 
PN4917 

TEST CONDITIONS 

le= 100 µA, Vee= -1.o v 
le= 1.0 mA, VcE = -1.0 V 

le= 10 mA, VcE = -1.0 V 

le= 50mA, VcE =-1.0 v 
le= 1.0 mA, ls= 0.1 mA 

lc=10mA,ls=1.0mA 

le= 50 mA, Is= 5.0 mA 

le= 1.0 mA, Is= 0.1 mA 

le= lOmA, 18 = 1.0mA 

le= 50 mA, 18 = 5.0 mA 

le= 50 mA, ls1 = 5.0 mA 

le= 50 mA, ls1 = 5.0 mA, 

182 = 5.0 mA 

le= 10 mA, VcE = -20 V, 

f= 100MHz 

le= 10 mA, Is= O (pulsed) 

le= 10 µA, IE= 0 

le= 10µA, VsE = 0 

le= 0, IE= 10 µA 

VcE = -15 V, VEB = 0 

V CE = -15 V, VE B = 0, TA = 65° C 

*Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/W (derating factor of 

5.0 mW/ °C); junction to ambient thermal resistance of 500°C/W (derating factor of 2.0 mW/ °C) for 2N4916 and 2N4917. These ratings 
give a maximum junction temperature of 150°C and junction to case thermal resistance of 125°C/W (derating factor of 8.0 mW/ °C); junction 
to ambient thermal resistance of 200°C/W (derating factor of 5.0 mW/ °C) for PN4916 and PN4917. 

4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length = 300 µs; duty cycle= 1 %. 
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2N4916 • 2N4917 • PN4916 • PN4917 
ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) (Cont'd) 

SYMBOL CHARACTERISTIC 2N4916,PN4916 2N4917, PN4917 UNITS TEST CONDITIONS MIN. MAX. MIN. MAX. 

Ccb Collector to Base Capacitance 4.5 4.5 pF IE= 0, VcE = -10 V 

Ceb Emitter to Base Capacitance 8.0 8.0 pF lc=O,VEB=-0.5V 

rb'Cc Collector to Base Time Constant 50 50 ps le= 10 mA, VcE = -20 V, 

f = 80 MHz 

NF Noise Figure 6.0 6.0 dB le= 1.0 mA, VcE = -5.0 V, 

Rs= 100 n. BW = 15 MHz, 

f=lOOMHz 

4.0 4.0 dB le= 100 µA, VcE = -5.0 V, 

Rs= 1.0 k.11, BW = 15.7 kHz, 

3.0 dB Points@ 10 Hz & 10 kHz 

I 
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2N4960 • 2N4961 • 2N4962 • 2N4963 
NPN SMALL SIGNAL GENERAL PURPOSE AMPLIFIERS AND SWITCHES 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• VcEO ... 80 V (MIN) 2N4916/63 
• hFE ... 12 SPECIFICATIONS FROM 100 µA TO 500 mA, -55QC to +125QC 

See Package Outlines 

• VcE(sat) ... 0.5 V (MAX)@ 500 mA; 0.18 V (MAX)@ 150 mA 
• fT ... 250 MHz (MIN)@ 50 mA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (60 seconds) 

Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25QC Case Temperature 

at 25QC Ambient Temperature 

Maximum Voltages and Current 
Vcso Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 4) 
VEBO Emitter to Base Voltage 
le Collector Current 

2N4960/2 
3.5W 
0.8 w 

60 v 
60 v 
6.5 v 
1.0 A 

-65QC to +200QC 
200QC 
300QC 

2N4961/3 
1.5W 
0.5W 

80 v 
80 v 
6.5 v 
1.0 A 

ELECTRICAL CHARACTERISTICS (25QC Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 2N4960,2N4962 2N4960, 2N4962 UNITS MIN. MAX. MIN. MAX. 

hFE DC Current Gain 30 30 

60 60 

hFE DC Pulse Current Gain (Note 5) 90 90 

100 100 

10 10 

40 40 

500 500 

25 25 

100 300 100 300 

650 650 

70 70 

45 45 

lhtel Magnitude of Common Emitter, 
Small Signal, Current Gain 

2.5 6.0 2.5 6.0 

V CE (sat) Pulsed Collector Saturation 0.07 0.07 v 
Voltage (Note 5) 

0.18 0.18 v 
0.36 0.36 v 

0.31 0.31 v 
0.50 0.50 v 

Additional Electrical Characteristics on following page. 

NOTES: 

T018-1 T05-1 

E B c E B c 
1 2 3 1 2 3 

2N4962 2N4960 
2N4963 2N4961 

TEST CONDITIONS 

le= 100µA, VcE = 10 v 
lc=1.0mA,VcE=10V 

le= 10 mA, VcE = 10 V 

le= 50 mA, VcE = 10 V 

le= 150 mA, VcE = 1.0 V, 

TA= -55QC 

le= 150 mA, VcE = 1.0 V 

le= 150 mA, VcE = 1.0 V, 

TA= 125QC 

le= 150 mA, VcE = 10 V, 

TA= -55QC 

le= 150 mA, VcE = 10 V 

le= 150 mA, VcE = 10 V, 

TA=125QC 

le= 300 mA, VcE = 10 V 

le= 500 mA, VcE = 10 V 

lc=50mA,VcE=10V, 

f = 100 MHz 

lc=10mA,1 8 =1.0mA 

le= 150 mA, Is= 15 mA 

le= 150 mA, 18 = 15 mA, 

TA= 125QC 

le= 300 mA, 18 = 30 mA 

le= 500 mA, 18 = 50 mA 

*Planar is a patented Fairchild process. 

tFairchild exceeds JEDEC registered value. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 200Q C and junction to case thermal resistance of 50Q C/W (derating factor of 

20 mW/ QC) for the 2N4960 and 2N4961; 117QC/W (derating factor of 8.6 mW/ QC) for 2N4962 and 2N4963. Junction to ambient 
thermal resistance of 219QC/W (derating factor of 4.6 mW/ QC) for the 2N4960 and 2N4961; 350° C/W (derating factor of 2.9 mW/uC for 
the 2N4962 and 2N4963. 

4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length = 300 µs; duty cycle= 1 %. 
6. For product family characteristic curves, refer to Section 5 - SS17. 

4-324 



2N4960•2N4961 •2N4962•2N4963 
ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) (Cont'd) 

SYMBOL CHARACTERISTIC 2N4961, 2N4963 2N4961, 2N4963 UNITS TEST CONDITIONS 
MIN. MAX. MIN. MAX. 

VBE(sat) Pulsed Base Saturation Voltage 0.72 0.72 v lc=10mA,IB=1.0mA 
(Note 5) 1.10 1.10 v le= 150 mA, 18 = 15 mA, 

TA= -55°C 

0.78 0.90 0.78 0.90 v IC = 150 mA, I B = 15 mA 

0.63 0.63 v le= 150 mA, 18 = 15 mA, 

TA= 125°C 

1.05 1.05 v le= 300 mA, I B = 30 mA 

1.30 1.30 v le= 500 mA, 18 = 50 mA 

VsE(ON) Pulsed Base Emitter "On" 0.88 0.88 v lc=150mA,VcE=10V 
Voltage (Note 5) 

tVcEO(sus) Collector to Emitter Sustaining 60 80 v le= 10 mA, Is= 0 
Voltage (Notes 4 & 5) 

BVcES Collector to Emitter Breakdown 60 80 v IC = 1 0 µA. I B = 0 
Voltage 

BVcso Collector to Base Breakdown 60 80 v lc=lOµA,IE=O 
Voltage 

BVEBO Emitter to Base Breakdown 6.5 6.5 v lc=O,IE=10µA 
Voltage 

lcso Collector Cutoff Current 10 10 nA IE= 0, Vcs = 50 v 
10 10 µA IE= 0, Vcs = 50 v. TA= 125 c 

IEBO Emitter Cutoff Current 10 10 nA le= 0, VEB = 4.0 V 

Ccb Collector to Base Capacitance 15 15 pF IE= 0, Vcs = 10 V, f = 1.0 MHz 

Ceb Emitter to Base Capacitance 75 75 pF le= 0, VEB = 0.5 v. f = 1.0 MHz 

ton Turn On Time 150 150 ns le"' 150 mA, 181 "'15 mA, 
(see test circuit no. 417) 

Vee= 50 v 
to ff Turn Off Time 1.0 1.0 µs le"' 150 mA, ls1""15 mA, 

(see test circuit no. 417) 
I 82 "' 15 mA, V CE = 50 V 

I 
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2N5002·2N5003·2N5004·2N5005 
50 WATI NPN-PNP POWER 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• PD ... 50W@Tc=50°C,Vce=40V 
• LVceo ... 80 v (MIN) 
• fT ... 60 AND 70 MHz (MIN) 
• COMPLEMENTS ... 2N5002, 2N5004 (NPN) 2N5003, 2N5005 (PNP) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (60 seconds) 

Maximum Power Dissipation 
Total Dissipation at 50°C Case Temperature, VcE = 40 V (Note 4) 

Maximum Voltages and Current 

Ve ES 
VcEO 
VEBO 

'c 

Collector to Emitter Voltage 
Collector to Emitter Voltage (Note 2) 
Emitter to Base Voltage 
Collector Current 

-65°C to +200°C 
200°C 
300°C 

50W 

2N5003 2N5002 
2N5005 2N5004 
-100 v 100 v 
-80 v 80 v 
-5.5 v 6.0 v 

5.0 A 5.0 A 

See T059-1 Package Outline 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

2N5002 2N5003 TEST CONDITIONS 
SYMBOL CHARACTERISTIC 2N5004 2N5005 UNITS Reverse Voltage Polarity 

MIN. MAX. MIN. MAX. for PNP 

VcEO(sus) Collector Sustaining Voltage (Note 3) 80 -80 v lc=100mA,19=0 

VcE(sat) Collector Saturation Voltage (Note 3) 0.75 -0.75 v le= 2.5 A, Is= 0.25 A 

1.5 -1.5 v le= 5.0 A, Is= 0.5 A 

VsE(sat) Base Saturation Voltage (Note 31 1.45 -1.45 v le= 2.5 A, I B = 0.25 A 

2.2 -2.2 v le= 5.0 A, Is= 0.5 A 

lcEO Collector Cutoff Current Base Open 50 50 µA l9=0,VcE=40V 

ICES Collector Cutoff Current 1.0 1.0 µA VcE=60V,VsE=O 

tees Collector Cutoff Current 1.0 1.0 mA VcE=100V,VsE=O 

le EX Collector Reverse Current 500 500 µA VcE = 60 v. VEB = 2.0 v. Tc= 150°C 

IEBO Emitter Cutoff Current 1.0 mA VEB = 6.0 V, le= 0 

1.0 mA VEB = 5.5 V, lc = 0 

1.0 µA VEB = 5.0 V, le= 0 

1.0 µA VEB =4.0 V, le= 0 

Ccb Collector to Base Capacitance 250 250 pF IE= 0, Vcs = 10 V, f = 1.0 MHz 

VBE(ON) Base to Emitter "On" Voltage 1.45 -1.45 v ic = 2.5 A, Vee = 5.o v 
(Note 3) 

2N5002 2N5004 TEST CONDITIONS 
SYMBOL CHARACTERISTIC 2N5003 2N5005 Reverse Voltage Polarity 

MIN. MAX. MIN. MAX. for PNP 

hFE DC Pulse Current Gain (Note 3) 20 50 le= 50 mA, VcE = 5.0 V 

30 90 70 200 le= 2.5 A, VcE = 5.0 v 
20 40 le= 5.0 A, VcE = 5.0 v 

hFE DC Pulse Current Gain (Note 3) 15 35 le= 2.5 A, VcE = 5.0 V, TA= -55°C 

hfe High Frequency Current Gain 3.0 3.5 le= 0.5 A, VcE = 5.0 v. f = 20 MHz 

hfe High Frequency Current Gain 20 50 le= 100 mA, VcE = 5.0 V, f = 1.0 kHz 

*Planar is a patented Fairchild process. 

NOTES: 
1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. This rating refers to a high current point where collector to emitter voltage is lowest. 
3. Pulse conditions: length = 300 µs; duty cycle= 1 %. 
4. Contact factory for maximum permissible power under pulsed or reverse biased operating conditions. 
5. For additional product family characteristics, refer to P 19 for 2N5002, 2N 5004, P 11 for 2N5003, 2N 5005. 
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2N5022 • 2N5023 
PNP SMALL SIGNAL HIGH VOLTAGE HIGH CURRENT SATURATED SWITCHES 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• ton ... 25 ns (TYP), 40 ns (MAX)@ 500 mA, t 0 tt ... 65 ns (TYP), 90 ns (MAX)@ 500 mA 

• VcE(satl ... 0.7 v (MAX) (2N5023)@ 1.0 A, 0.8 v (MAX) (2N5022)@ 1.0 A See T05-2 Package outline 

• hFE ... 25-100 (2N5022), 40-100 (2N5023) @500 mA, 25 (MIN) (2N5022), 40 (MIN) (2N5023)@ 1.0 A 

• VcEO ... 50 V (MIN) (2N5022l. 30 V (MIN) (2N5023) 

• COMPLEMENTS ... 2N3724, 2N3725 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature 160 seconds) 

Maximum Power Dissipation (Notes 2 & 31 

Total Diss1pat1on at 25"C Ambient Temperature 

at 25" C Case Temperature 

Maximum Voltages and Current 

Vcso Collector to Base Voltage 

VEBO Emitter to Base Voltage 
VcEO Collector to Emitter Voltage (Note 4) 

VcES Collector to Emitter Voltage 
le Collector Current (Note 5) 

2N5022 

-50 v 
-5.0 v 
-50 v 
-50 v 

1.0 A 

ELECTRICAL CHARACTERISTICS (25"C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 
2N5022 2N5023 

MIN. MAX. MIN. MAX. 

Ion Turn On Time 40 40 

(see test circuit no. 386) 

to ff Turn Off Time 90 90 

(see test circuit no. 387) 

hFE DC Current Gain 15 30 

(Note 5) 25 100 40 100 

25 40 

10 20 

VcE(sat) Collector to Emitter Saturation -0.2 -0.17 

Voltage (Note 5) -0.4 -0.35 

-0.8 -0.70 

I h1el Magnitude of Common Emitter 1.7 2.0 

Small Signal Current Gain 

Ccb Collector to Base Capacitance 25 25 

Ceb Emitter to Base Capacitance 100 100 

VcEO(sus) Collector to Emitter Sustaining -50 -30 

Voltage (Note 5) 

BVcso Collector to Base Breakdown Voltage -50 -30 

BVcES Collector to Emitter Breakdown -50 -30 

Voltage 

BVEBO Emitter to Base Breakdown Voltage -5.0 -5.0 

VBE(sat) Base to Emitter Saturation -1.0 -1.0 

Voltage (Note 5) -0.8 -1.4 -0.8 -1.4 

-1.75 -1.75 

ICES Collector Reverse Current 100 

100 

15 

15 

NOTES: 

-65° c to +200° c 

2oo"c 

300"C 

1.0 w 
4.0 w E B c 

1 2 3 

2N5023 

-30 v 
-5.0 v 
-30 v 
-30 v 
1.0 A 

UNITS TEST CONDITIONS 

ns le"' 500 mA, IB1 "'50 mA 

ns le"' 500 mA, ls1 "'50 mA, 

ls2"' -50 mA 

le= 100 mA, VcE = -1.0 V 

le= 500 mA, VcE = -1.0 V 

le= 1.0 A, VcE = -5.0 v 
le= 500 mA. VcE = -1.0 V, TA= -55"C 

v lc=100mA,ls=10mA 

v le= 500 mA, Is= 50 mA 

v IC = 1 .0 A, I B = 1 00 m A 

le= 50 mA, VcE = -10 V, f = 100 MHz 

pF Vcs = -10 V, IE= 0, f = 100 kHz 

pF VEB = -0.5 V, le= 0, f = 100 kHz 

v lc=10mA,1 8 =o 

v le= 100µA, IE= 0 

v le= 100µA, VsE = 0 

v IE=100µA,lc=O 

v le= 100 mA, 18 = 10 mA 

v le= 500 mA, I B = 50 mA 

v le= 1.oA.1 8 = 1oomA 

nA V CE = -30 V, V BE = 0 

nA VcE=-20V,VsE=O 

µA VcE = -30 V, VsE = 0, TA= 100°C 

µA VcE = -20 v. VsE = 0, TA= 100°C 

*Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 200°C and junction to case thermal resistance of 43.8°C/W (derating factor of 

22.8 mW/°C); junction to ambient thermal resistance of 175°C/W (derating factor of 5.72 mW/°C). 
4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length= 300 µs; duty cycle= 1 %. 
6. For product family characteristic curves, refer to Section 5 - SS7. 
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2N5058 • 2N5059 
NPN SMALL SIGNAL HIGH VOLTAGE GENERAL PURPOSE AMPLIFIERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• VcEO .•• 250 v {MINI {2N5059I. 300 v (MINI (2N50581 

• Ccb ... 10 pf (MAXI 

• hfE ..• 30-150@ 30 mA (2N5059I 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperature 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (10 seconds) 

Maximum Power Dissipation (Notes 2 & 3) 

Total Dissipation at 25° C Case Temperature 

at 25° C Ambient Temperature 

Maximum Voltages and Current 

VcBO Collector to Base Voltage 

VcEO Collector to Emitter Voltage (Note 3) 
(Applicable from Oto 30 mA) 

Emitter to Base Voltage 

Collector Current (Continuous) 

2N5058 

300 v 

300 v 

7.0 v 
150 mA 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 
2N5058 2N5059 

MIN. MAX. MIN. MAX. 

le Bo Collector Cutoff Current 50 50 

20 20 

le Bo Emitter Cutoff Current 10 10 

BVcBo Collector to Base Breakdown 300 250 

Voltage 

BVceo Collector to Emitter Breakdown 300 250 

Voltage (Note 4) 

sveBo Emitter to Base Breakdown 7.0 6.0 

Voltage 

hf E DC Current Gain 10 10 

hfE DC Pulse Current Gain 35 150 30 150 

(Note 4) 10 

35 30 

VBE(ON) Base to Emitter "On" 0.82 0.82 

Voltage (Note 4) 

VBE(sat) Base Saturation Voltage 0.85 0.85 

Voltage (Note 4) 

Vee (sat) Collector Saturation Voltage 1.0 1.0 

Voltage (Note 4) 

Ccb Collector to Base Capacitance 10 10 

Ceb Emitter to Base Capacitance 75 75 

lhfel Magnitude of Common Emitter 1.5 8.0 1.5 8.0 

Small Signal Current Gain 

NOTES: 

See T05-2 Package Outline 

-65° C to +200° C 

175°C 
300°C 

UNITS 

nA 

µA 

nA 

v 

v 

v 

v 

v 

v 

pf 

pF 

5.0 w 
1.0 w 

2N5059 

250 v 

250 v 

6.0 v 
150 mA 

E B C 
1 2 3 

TEST CONDITIONS 

le= o. VcB = 100 v 

le =O, VcB = 100 V, TA= 125°C 

le= o. veB = 5.o v 

lc=100µA,le=O 

lc=30mA,1 8 =o 

le= 100 µA, le= o 

le= 5.0 mA, Vee= 25 V 

le= 30 mA, Vee= 25 V 

le= 30 mA, Vee= 25 V, TA= -55°C 

IC= 100 mA, Vee = 25 V 

le= 30 mA, Vee= 25 V 

le= 30 mA, Is= 3.0 mA 

le= 30mA,1 8 = 3.0 mA 

le= o, Vcs = 10 v, f = 1.0 MHz 

le= o. VeB = 0.5 v, f = 1.0 MHz 

le= 10 mA, Vee = 25 v, f = 20 MHz 

*Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These ratings based on maximum junction temperature of 175°C and junction to case thermal resistance of 30°C/W (derating factor of 

33.3 mW/°C); junction to ambient thermal resistance of 150°C/W (derating factor of 6.67 mW/°C). 
3. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
4. Pulse conditions: length= 300 µs; duty cycle= 1%. 
5. For product family characteristic curves, refer to Section 5 - SS11. 
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2N5067•2N5068•2N5069 
87.5 WATT NPN POWER 

DIFFUSED SILICON Bl-MESAR TM TRANSISTORS 

• VcE(satl ... 0.4 V@ le= 1.0 A 
• hte ... 20-so@ le= 1.0 A, VcE = 2.0 v 
• COMPLEMENTS ... 2N4901 THROUGH 2N4903 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 

Maximum Power Dissipation 

Total Dissipation at 25 C Case Temperature 
Linear Derating Factor 

Maximum Voltages and Currents 

Ve BO Collector to Base Voltage 

VcEO Collector to Emitter Voltage 

VEBO Emitter to Base Voltage 
le Collector Current 

I B Base Current 

2N5067 2N5068 

40 v 60 v 
40 v 60 v 
5.0 v 5.0 v 
5.0 A 5.0 A 

1.0 A 1.0 A 

ELECTRICAL CHARACTERISTICS (25' C Case Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. 

lcEX Collector Cutoff Current 2N5067 1.0 

2N5068 1.0 

2N5069 1.0 

icEx Collector Cutoff Current 2N5067 2.0 

2N5068 2.0 

2N5069 2.0 

IEBO Emitter Cutoff Current 1.0 

lcEO Collector Cutoff Current 2N5067 1.0 

2N5068 1.0 

2N5069 1.0 

VcEO(sus) Collector Sustaining Voltage 2N5067 40 

2N5068 60 

2N5069 80 

hFE DC Current Gain (Note 2) 7.0 

20 80 

VcE(sat) Collector Saturation Voltage 0.4 

(Note 2) 1.5 

VsE Base Emitter Voltage 1.2 

lhtel Magnitude of Common Emitter 4.0 

Small Signal Current Gain 

hte Small Signal Current Gain 20 

NOTES: 

See T03-1 Package Outline 

-65° C to +200° C 
-65° C to +200" C 

87.5 w BE 

o.5 w;"c 1 2 

2N5069 
80 v 
80 v 
5.0 v 
5.0 A 
1.0 A 

UNITS TEST CONDITIONS 

mA VcE = 40 V, VEB = 1.5 V 

mA VcE=60V,VEs=1.5V 

mA VcE = 80 V, VEB = 1.5 V 

mA V CE = 40 V, V EB = 1 .5 V, TC = 1 50° C 

mA VcE = 60 V, VEB = 1.5 V, Tc= 150°C 

mA VcE = 80 V, VEB = 1.5 V, Tc= 150°C 

mA VEB=5.0V,lc=O 

mA VcE=40V,19=0 

mA VcE=60V,IB=O 

mA VcE=80V,l9=0 

v le= 200 mA, 19 = 0 

v IC = 200 mA, I B = 0 

v lc=200mA,IB=o 

le= 5.0 A, VcE = 2.0 v 
le= 1.0 A, VcE = 2.0 v 

v le= 1.0A,19 =0.1 A 

v le= 5.0 A, Is= 1.0 A 

v le= 1.0 A, VcE = 2.0 v 
VcE = 10 V, le= 1.0 A, f = 1.0 MHz 

VcE = 10 V, le= 0.5 A, f = 1.0 kHz 

•Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. Pulse conditions: length = 300 µs; duty cycle= 2%. 
3. For product family characteristic curves, refer to Section 5 · PWR 6. 
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2N5086 • 2N5087 
PNP LOW LEVEL LOW NOISE HIGH GAIN AMPLIFIERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Po ... 625 mW@ TA= 25QC 

• VcEO ... -50 V (MIN) 
• hFE •.. 250 (MIN) FROM 100 µA to 10 mA (2N5087) 
• NF .•• 2.0 dB (MAX) WIDE BAND and 1.0 kHz (2N5087) 

• COMPLEMENTS ... 2N5209, 2N5210 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

tMaximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (10 seconds) 

tMaximum Power Dissipation (Notes 2 & 3) 

Total Dissipation at 25Q C Case Temperature 

at 25Q C Ambient Temperature 
at 70QC Ambient Temperature 

Maximum Voltages and Currents 

Vcso Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 4) 

VEBO Emitter to Base Voltage 
le Collector Current (Peak) 

le Collector Current (Continuous) 

ELECTRICAL CHARACTERISTICS (25QC Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 
2N5086 2N5087 

MIN. MAX. MIN. MAX. 

BVcEO(sat) Collector to Emitter Sustaining Voltage -50 -50 

BVcso Collector to Base Breakdown Voltage -50 -50 

tic so Collector Cutoff Current 10 10 

50 50 

IEBO Emitter Cutoff Current 50 50 

hFE DC Current Gain 150 500 250 800 

150 250 

hFE DC Pulse Current Gain (Note 5) 150 250 

VcE(sat) Collector Saturation Voltage (Note 5) -0.3 -0.3 

VsE(ON) Emitter to Base "On" Voltage -0.85 -0.85 

(Note 5) 

tr Current Gain Bandwidth Product 40 40 

Ccb Output Capacitance 4.0 4.0 

hfe Small Signal Current Gain 150 600 250 900 

NF Noise Figure 3.0 2.0 

3.0 2.0 

tFairchild exceeds JEDEC registered value for this parameter. 

NOTES: 

See T092·1 Package Outline 

-55Q C to +150Q C 
150QC 
260QC 

UNITS 

v 
v 

nA 

nA 

nA 

v 
v 

MHz 

pF 

dB 

dB 

0.625 w 
1.0W 

0.400 w 

-50 v 
-50 v 
-3.0 v 

100 mA 
50 mA 

EBC 
123 

TEST CONDITIONS 

1c=1.0mA,ls=O 

lc=100µA,IE=0 

Vcs = -10 V, IE =O 

Vcs=-35V,IE=0 

VEs=-3.0V,lc=O 

le= 100 µA, VcE = -5.0 v 
le= 1.0 mA, VcE = -5.0 V 

le= 10 mA, VcE = -5.0 V 

le= 10 mA, 18 = 1.0 mA 

le= 1.0 mA, VcE = -5.0 V 

le= 500 µA, VcE = -5.0 V, f = 20 MHz 

Vcs = -5.0 V, IE= 0, f = 100 kHz 

le= 1.0 mA, VcE = -5.0 V, f = 1.0 kHz 

le= 20 µA, VcE = -5.0 V, Rs= 10 kl/., 

f = 10 Hz to 15.7 kHz 

le= 100 µA, VcE = -5.0 V, Rs= 3.0 kl/. 

f = 1.0 kHz 

•Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The facotry should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 150Q C and junction to case thermal resistance of 125Q C/W (derating factor of 

B.O mW/QC); junction to ambient thermal resistance of 200QC/W (derating factor of 5.0 mW/QC). 
4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length= 300 µs; duty cycle= 1%. 
6. For product family characteristic curves, refer to Section 5 - SS33. 
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2N5088 • 2N5089 
NPN LOW LEVEL LOW NOISE HIGH GAIN AMPLIFIERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Po ... 625 mW @ TA = 25° c 

• VcEO ... 25 v (MIN) (2N5089) 

• hFE ... 400 (MIN) FROM 100 µA to 10 mA (2N5089) 

• NF ... 2.0dB (MAX) WIDE BAND 

• COMPLEMENTS ... 2N5086, 2N5087 

ABSOLUTE MAXIMUM RATINGS (Note 1 l 

tMaximum Temperature 

Storage Temperature 
Operating Junction Temperature 

Lead Temperature (10 seconds) 

tMaximum Power Dissipation (Notes 2 & 3) 

Total Dissipation at 25° C Ambient Temperature 

at 25° C Case Temperature 

Maximum Voltages and Current 

Vcso Collector to Base Voltage 

VcEO Collector to Emitter Voltage 
(Note 4) 

Emitter to Base Voltage 

Collector Current 

2N5088 

35 v 
30 v 

4.5 v 
50 mA 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 
2N5088 2N5089 

MIN. MAX. MIN. MAX. 

BVcEO(sus) Collector to Emitter Sustaining 30 25 

Voltage 

BVcso Collector to Base Breakdown 35 30 

Voltage 

icso Collector Cutoff Current 50 

50 

IEBO Emitter Cutoff Current 50 50 

100 100 

hFE DC Current Gain 300 900 400 1200 

(Note 5) 350 450 

300 400 

VcE(satl Collector Saturation Voltage 0.5 0.5 

(Note 5) 

VeE(ON) Base to Emitter "On" 0.8 0.8 

Voltage (Note 5) 

ttT Current Gain Bandwidth 50 50 

Product 

Ccb Collector to Base Capacitance 4.0 4.0 

tCeb Emitter to Base Capacitance 10 10 

hfe Small Signal Current Gain 350 1400 450 1800 

NF Noise Figure 3.0 2.0 

tFairchild exceeds JEDEC registered values. 

NOTES: 

See T092-1 Package Outline 

-55° C to +150° C 

150°C 

260'C 

0.625 w 
1 ow EBC 

1 2 3 
2N5089 

30 v 
25 v 

4.5 v 
50 mA 

UNITS TEST CONDITIONS 

v le= 1.0 mA, IE= 0 

v le= 100 µA, IE= 0 

nA V CB = 20 V, I E = 0 

nA Vcs=15V,IE=O 

nA VEs=3.0V,lc=O 

nA VEs=4.5V,lc=O 

le= 100 µA, VcE = 5.0 v 
le= 1.0 mA, VcE = 5.0 V 

IC= 10 mA, VcE ~ 5.0 V 

v lc=lOmA,19=1.0mA 

v le= 10 mA, VcE = 5.0 V 

MHz le= 500 µA, VcE = 5.0 V, f = 20 MHz 

pF Vee= 5.0 V, IE= 0, f = 100 kHz 

pF VsE = 0.5 V, le= 0, f = 100 kHz 

le= 1.0 mA, VcE = 5.0 V, f = 1.0 kHz 

dB le= 100 µA, VcE = 5.0 V, Rs= 10 krl, 

f = 10 Hz to 15.7 kHz 

'"Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 150°C and junction to ambient thermal resistance of 200°C/W (derating factor of 

5.0 mW/ ° Cl; junction to case thermal resistance of 125° C/W (derating factor of 8.0 mW/ °C). 
4. Rating refers to a high current point where collector to emitter voltage ts lowest. 
5. Pulse conditions' length= 300 µs; duty cycle= 1 %. 
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2N5126 • PN5126 
NPN RF AMPLIFIERS 

DIFFUSED SILICON PLANAR* TRANSISTORS 

• Po ... 625 mW@ TA= 25°C (PN5126) 

• Ccb ... 1.6 pF (MAX) 
• PG ... 26 dB (TYP)@ 100 MHz 

• LVcEO ... 20 v (MIN) 
• NF ... 5.5 dB (TYP)@ 100 MHz 

• FORWARD AGC CHARACTERISTIC 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature ( 10 seconds) 

Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages and Current 

Vcso Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 4) 

Vefio Emitter to Base Voltage 

2N5126 PN5126 
-55°C to +125°C -55°C to +150°C 

125°C 150°C 
260°C 260°C 

0.5W 1.0W 
0.2 w 0.625 w 

20 v 20 v 
20 v 20 v 
3.0 v 3.0 v 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS 

Ccb Collector to Base Capacitance 1. 1 1.6 pF 

NF Noise Figure 5.5 dB 

hfe High Frequency Current Gain 3.0 6.0 

Av Voltage Gain (see test circuit no. 354) 37 dB 

PG Power Gain (see test circuit no. 352) 30 dB 

26 dB 

AGC Automatic Gain Control 9.0 mA 
(see test circuit no. 353) 

V CE (sat) Collector to Emitter Saturation Voltage 2.0 v 
(Note5) 

VsE(sat) Base to Emitter Saturation Voltage 
(Note 5) 

0.98 v 

hFE DC Current Gain (Note 5) 20 70 350 

icso Collector Cutoff Current 1.0 50 nA 

5.0 µA 

IEBO Emitter Cutoff Current 100 µA 

VcEO(sus) Collector to Emitter Sustaining Voltage 
(Note 5) 

20 v 

BVcso Collector to Base Breakdown Voltage 20 v 

BVeso Emitter to Base Breakdown Voltage 3.0 v 

hte Small Signal Current Gain 15 400 

VsE(ON) Base to Emitter "On" Voltage (Note 5) 0.98 v 

See Package Outlines 

T018-4 

EBC 
1 2 3 

2N5126 

T092-1 

EBC 
1 2 3 

PN5126 

TEST CONDITIONS 

le=O,Vcs=10V,f=1.0MHz 

le= 4.0 mA, Vee= 15 V, 

f=100MHz,Rs=100rl. 

le= 4.0 mA, Vee= 10V,f=100 MHz 

f = 455 kHz, le= 4.0 mA, Vee= 12 V 

le= 4.0 mA, Vee= 12 V, f= 10.7 MHz 

le= 4.0 mA, Vee= 15 V, f= 100MHz 

le for which PGAGC = PG-30 dB, 

f=100MHz 

le= 10 mA, Is= 5.0 mA 

le= 10 mA, Is= 1.0 mA 

IC = 4.0 mA, V CE = 1 0 V 

le=o,vc8 =1ov 

le= 0, Vcs = 10 V, TA= 65°C 

ic = o, ve 8 = 3.o v 

le= 3.0 mA, Is= 0 

le= 100 µA, ie = o 

lc=O,le=0.1mA 

le= 4.0 mA, Vee= 10 V, 

f=1.0kHz 

le= 10 mA, Vee =c 10 V 

NOTES: 'Planar is a patented Fairchild process. 
1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted ~n applications involving pulsed or low duty cycle op

0
erations. 

3. These ratings give a maximum junction temperature of 125 C and junction to case thermal resistance of 200 C/W (derating factor of 
5.0 mW/°C); junction to ambient thermal resistance of 500°C/W (derating factor of 2.0 mW/°C) for 2N5126. These ratings give a maximum 
junction temperature of 150°C and junction to case thermal resistance of 125°C/W (derating factor of 8.0 mW/ °C); junction to ambient 
thermal resistance of 200°C/W (derating factor of 5.0 mW/°C) for PN5126. 

4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditio11s: length = 300 µs; duty cycle= 1 %. 
6. For product family characteristic curves, refer to Section 5 - SS1. 
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2N5128 • 2N5129 • PN5128 • PN5129 
NPN SMALL SIGNAL GENERAL PURPOSE AMPLIFIERS AND SWITCHES 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Po ... 625 mW@TA = 25°C (PN5128/9) 

• hFE ... 35 (MIN)@ 50 mA, 20 (MIN)@ 10 mA 

• fr ... 150 MHz (MIN)@ 50 mA 

• ton ... 14 ns (TYP)@ 300 mA, t 0 ff ... 80 ns (TYP)@ 300 mA 

• VcE (sat) ... --0.25 V (MAXI @ 150 mA, -0.35 V (TYP)@ 500 mA 

ABSOLUTE MAXIMUM RATINGS (Note 11 
Maximum Temperature PN5128/9 

Storage Temperature 

Operating Junction 

-55°C to +150°C 

150°C 

Temperature 

Lead Temperature ( 10 seconds) 

Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages 

VcBO Collector to Base Voltage 

260°C 

PN5128/9 

1.0W 

0.625 w 

VcEO Collector to Emitter Voltage (Note 4) 

VE BO Emitter to Base Voltage 

2N5128/9 

-55°C to +125°C 

125°C 

260°C 

2N5128 2N5129 

0.5 w 0.7 w 
0.2 W 0.3W 

15 v 
12V 

3.0 v 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. 

hte High Frequency Current Gain 1.5 8.0 

hFE DC Pulse Current Gain (Note 5) 20 

35 350 

BVcES Collector to Emitter Breakdown Voltage 15 

BVcBo Collector to Base Breakdown Voltage 15 

VcEO (sus) Collector to Emitter Sustaining Voltage 12 

(Notes 4 & 5) 

BVEBO Emitter to Base Breakdown Voltage 3.0 

Ccb Collector to Base Capacitance 10 

VcE (sat) Pulsed Collector Saturation Voltage (Note 5) 0.25 

VBE (sat) Pulsed Emitter Saturation Voltage (Note 5) 1.10 

lcBo Collector Cutoff Current 50 

1.0 

IEBO Emitter Cutoff Current 10 

VBE (ON) Base to Emitter "On" Voltage (Note 5) 1.1 

NOTES: 

T05-4 

E B 
2 

2N5128 

UNITS 

v 
v 
v 

v 
pF 

v 
v 
nA 

µA 

µA 

v 

See Package Outlines 

c 
3 

T018-4 

EBC 
1 2 3 

2N5129 

T092-1 

EBC 
1 2 3 

PN5128 
PN5129 

TEST CONDITIONS 

le= 50 mA, VcE = 5.0 v. f = 100 MHz 

le= 10 mA, VcE = 10 V 

le= 50 mA, VcE = 10 V 

lc=10µA,IB=O 

lc=10µA,IE=O 

le= 10 mA, IB = o 

lc=O,IE=10µA 

IE= 0, VcB = 10 v. f = 1.0 MHz 

le= 150 mA, IB = 15 mA 

le= 150 mA, IB = 15 mA 

VcE=lOV,IE=O 

VcE = 10 V, IE= 0, TA= 65°C 

VEB=3.0V,lc=O 

le= 150 mA, VcE = 5.0 V 

•Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/W (derating factor of 

5.0 mW/°C); junction to ambient thermal resistance of 500°C/W (derating factor of 2.0 mW/°C) for 2N5128; to junction a case thermal 
resistance of 143°C/W (derating factor of 7 .0 mW!° C) and a junction to ambient thermal resistance of 333°C/W (derating factor of 
3.0 mW/°C) for 2N5129. These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 125°C/W 
(derating factor of 8.0 mW/° C); junction to ambient thermal resistance of 200°C/W (derating factor of 5.0 mW/°C) for PN5128 and 
PN5129. 

4. This rating refers to a high current point where collector to emitter voltage is lowest. 

5. Pulse conditions: length = 300 µs; duty cycle= 1 %. 
6. For product family characteristic curves, refer to Section 5-SS15. 
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2N5130 • PN5130 
NPN SMALL SIGNAL RF AMPLIFIERS AND OSCILLATORS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Gpe .•• 15 dB (TYP)@ 200 MHz 

• Po ••• 7.0 mW (TYP)@ 930 MHz 

• NF .•. 4.0 dB (TYP) @ 60 MHz 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 
Lead Temperature (10 seconds) 

Maximum Power Dissipation (Note 2) 

Total Dissipation at 25QC Case Temperature 

at 25QC Ambient Temperature 

2N5130 
-55QC to +125QC 

125QC 

260QC 

0.5W 

0.2W 
at or below 65QC Ambient Temperature 

Maximum Voltages and Current 

VEBO Emitter to Base Voltage 

VcBO Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 4) 

le Collector Current 

1.0V 

30 v 
12V 

50mA 

PN5130 
-55QC to +150QC 

150QC 

260QC 

0.300 w 

1.0V 

30 v 

12 v 
50 mA 

ELECTRICAL CHARACTERISTICS (25QC Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. UNITS 

lcso Collector Cutoff Current 50 nA 

5.0 µA 

hFE DC Pulse Current Gain (Note 5) 15 250 

BVcso Collector to Base Breakdown Voltage 30 v 

BVEBO Emitter to Base Breakdown Voltage 1.0 v 

BVcEO Collector to Emitter Breakdown Voltage 12 v 

VcE(sat) Collector to Emitter Saturation Voltage (Note 5) 0.6 v 

VsE(sat) Base to Emitter Saturation Voltage (Note 5) 1.0 v 

VBE(ON) Base to Emitter "On" Voltage (Note 5) 1.0 v 

hfe Forward Current Transfer Ratio 12 300 v 

Ccb Collector to Base Capacitance 1.7 pF 

lhfel Magnitude of Small Signal 4.5 
Current Gain 

NOTES: 

See Package Outlines 

T018·4 

EBC 
1 2 3 

2N5130 

T092-1 

EBC 
1 2 3 

PN5130 

TEST CONDITIONS 

vc8 = 10 v, le= o 
VcB = 10 V, IE= 0, TA= 65QC 

I c = 8 .0 mA, V CE = 10 V 

IE= 0, le= 100 µA 

le= 0, IE = 10 µA 

le= 3.0 mA, Is= 0 

lc=10mA,1 8 =1.0mA 

le= 10 mA, 18 = 1.0 mA 

le= 10 mA, VcE = 10 V 

le= 8.0 mA, VcE = 10 V, f= 1.0kHz 

IE= 0, VEB = 10 V, f = 1.0 MHz 

le= 8.0 mA, VcE = 10 V, 

f = 100 MHz 

•Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 125QC and junction to case thermal resistance of 200QC/W (derating factor of 

5.0 mW/ QC); junction to ambient thermal resistance of 500QC/W (de rating factor of 2.0 mW/ QC) for 2N5130. These ratings give a maximum 
junction temperature of 150QC and junction to ambient thermal resistance of 283QC/W (derating factor of 3.53 mW/QC) for PN5130. 

4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length= 300 µs; duty cycle= 1%. 
6. For product family characteristic curves, refer to Section 5 - SS27. 
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2N5131•PN5131•2N5132•PN5132 
NPN SMALL SIGNAL GENERAL PURPOSE AMPLIFIERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Po ... 625 mW@ TA= 25°C (PN Devices) 
• VcEO ... 15 v (MIN) (2N/PN5131), 20 v (MIN) (2N/PN5132) 
• hfE ... 30 - 500 (2N/PN5131), 30 - 400 (2N/PN5132)@ 10 mA 
• PG ... 55 dB (TYPI@ 455 kHz, 32 dB (TYP)@ 10.7 MHz (2N/PN5132) 
• COMPLEMENTS ... 2N4121, 2N4916 (T018) 

... 2N4125, PN4916 (T092) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature ( 10 seconds) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages 
Vcso Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 41 

Emitter to Base Voltage 

2N5131/2 
-55"C to +125"C 

125"C 
260"C 

0.5 w 
0.2W 

PN5131/2 
-55''C to +150"C 

150"C 
260'C 

1.0W 
0.625 w 

2N/PN5131 
2N/PN5132 

20 v 
15 v 
20 v 

3.0 v 

ELECTRICAL CHARACTERISTICS (25''C Ambient Temperature unless otherwise noted) 

2N/PN5131 
SYMBOL CHARACTERISTIC MIN. TYP. MAX. 

hFE DC Pulse Current Gain (Note 5) 

hte High Frequency Current Gain 

VcE(sat) Collector Saturation Voltage 
(Note 5) 

VsE(ON) Base to Emitter Voltage 
(Note 5) 

VsE (sat) Base Saturation Voltage 
(Note 5) 

lcso Collector Cutoff Current 

IEBO Emitter Cutoff Current 

Ccb Collector to Base Capacitance 

VcEO(sus) Collector to Emitter Sustaining 
Voltage (Notes 4 & 5) 

BVcso Collector to Base Breakdown 
Voltage 

BVEBO Emitter to Base Breakdown 
Voltage 

hfe Small Signal Current Gain 

Additional Electrical Characteristics on following page. 

NOTES: 

30 500 

1.0 

1.0 

1.0 

50 

5.0 

10 

6.0 

15 

20 

3.0 

25 600 

2N/PN5132 
UNITS MIN. TYP. MAX. 

30 400 

2.0 

2.0 v 

v 
0.9 v 

0.90 v 

50 nA 

5.0 µA 

10 µA 

3.5 pF 

v 
20 v 

v 
20 v 

3.0 v 

20 650 

See Package Outlines 

T018-4 

EBC 
1 2 3 

2N5131 
2N5132 

T092-1 

EBC 
1 2 3 

PN5131 
PN5132 

TEST CONDITIONS 

lc=10mA,VcE=1.0V 

le= 10 mA, VcE = 10 V 

le= 10 mA, VcE = 15V,f=100MHz 

le= 10mA,VcE = 10V,f=100MHz 

le= 10mA,ls= 1.0mA 

le= 10 mA, VcE = 5.0 V 

le= 10 mA, VcE = 10 V 

le= lOmA,1 8 = 1.0mA 

IE = 0, Vcs = 10 v 
IE= 0, Vcs = 10 V, TA= 65°C 

le= 0, VEB = 3.0 V 

IE= 0, Vcs = 10 V, f = 1.0 MHz 

1c=3.0mA,1 8 =0 

le= 10 mA (pulsed), Is= o 
lc=100µA,IE=0 

le= 10 µA, IE= 0 

le= 0, IE= 10 µA 

le= 10 mA, VcE = 10 V, f = 1.0 kHz 

le= 10mA, VcE = 1.0V,f=1.0kHz 

*Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/W (derating factor of 

5.0 mW/ QC); junction to ambient thermal resistance of 500QC/W (derating factor of 2.0 mW/ °C) for 2N5131 and 2N5132. These ratings 
give a maximum junction temperature of 150°C and junction to case thermal resistance of 125°C/W (derating factor of 8.0 mW/ QC); junction 
to ambient thermal resistance of 200° C/W (derating factor of 5.0 mW/ ° C) for PN 5131 and PN 5132. 

4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length = 300 µs; duty cycle= 1 %. 
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2N5131 • PN5131 • 2N5132 • PN5132 
ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) (Cont'd) 

SYMBOL CHARACTERISTIC 
2N/PN5131 2N/PN5132 

UNITS TEST CONDITIONS MIN. TYP. MAX. MIN. TYP. MAX. 

NF Noise Figure 4.0 dB lc = 3.0 mA, VcE = 10 V, 

f = 1.0 MHz, Rs= 300 n 
Apg Available Power Gain 32 dB le= 7.0 mA, VeE = 10 V, 

(neutralized) f = 10.7 MHz (see test circuit no. 2012) 

(see test circuit no. 2013) 55 dB le= 3.0 mA, VeE = 10 V, 

f = 455 kHz 

Ge Conversion Gain 20 dB le= 7.0 mA, VeE = 10 V, 
(see test circuit no. 2014) f = 108 MHz to 10.7 MHz 

rb'Cc Collector-Base Time Constant 30 ps le= 10 mA, VeE = 15 V, 

f = 80 MHz 
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2N5133 • PN5133 
NPN LOW LEVEL AMPLIFIERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

' 

• Po ... 625 mW@ TA= 25°C (PN5133) 
• hFE ... 60 (MIN), 220 (TYP)@ 1.0 mA 

• BVcEO ... 18 V (MIN)@ 3.0 mA 

ABSOLUTE MAXIMUM RATINGS (Note 11 

Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature ( 10 seconds) 

Maximum Power Dissipation (Note 2) 

Total Dissipation at 25°C Case Temperature 
at 25° C Ambient Temperature 

Maximum Voltages 

VcBO Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 3) 

VEBO Emitter to Base Voltage 

2N5133 PN5133 

-55°C to +125°C -55°C to +150°C 
125°C 150°C 

260°C 260°C 

0.5W 1.0 w 
0.2 w 0.625 w 

20 v 20 v 
18 v 18 v 
3.0 v 3.0 v 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. UNITS 

hFE DC Current Gain 60 1000 

hte High Frequency Current Gain 2.0 20 

V CE (sat) Collector Saturation Voltage 0.4 v 
le BO Collector Cutoff Current 50 nA 

5.0 µA 

'EBO Emitter Cutoff Current 50 nA 

Ccb Collector to Base Capacitance 5.0 pF 

BVcBO Collector to Base Breakdown Voltage 20 v 
VcEO(sus) Collector to Emitter Sustaining Voltage 18 v 

(Notes 3 & 4) 

BVEBO Emitter to Base Breakdown Voltage 3.0 v 
VBE(ON) Base to Emitter "On" Voltage 0.75 v 
hfe Small Signal Current Gain 50 1100 

NOTES: 

See Package Outlines 

T018·4 

EB C 
1 2 3 

2N5133 

T092·1 

EBC 
1 2 3 

PN5133 

TEST CONDITIONS 

le= 1.0 mA, VcE = 5.0 V 

le= 1.0 mA, VcE = 5.0 V, f= 20 MHz 

le= 1.0 mA, IB = 0.1 mA 

IE=O,VcB=15V 

IE = 0, V CB = 1 5 V, TA = 65° C 

lc=O,VEB=2.0V 

IE=O,VcB=5.0V 

lc=100µA,IE=O 

le= 3.0 mA, IB = o 

IE = 1 0 µA, IC = 0 

le= 100 µA, VcE = 5.0 v 
le= 1.0 mA, VcE = 5.0 V, 

f = 1.0 kHz 

*Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These ratings give a maximum junction temperature of 125° C and junction to case thermal resistance of 200° C/W (derating factor of 

5.0mW/°C); junction to ambient thermal resistance of 500°C/W (derating factor of 2.0 mW/°C) for 2N5133. These ratings give a maximum 
junction temperature of 150°C, junction to case thermal resistance of 125°C/W (derating factor of 8.0 mW/ °C). Junction to ambient 
thermal resistance of 200°C/W (derating factor of 5.0 mW/ °C) for PN5133. 

3. Rating refers to a high current point where collector to emitter voltage is lowest. 
4. Pulse conditions: length = 300 µs; duty cycle= 1 %. 
5. For product family characteristic curves, refer to Section 5 - SSS. 
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2N5134 • PN5134 
NPN SMALL SIGNAL HIGH SPEED SATURATED SWITCHES 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Po ... 625 mW@ TA= 25QC (PN51341 
• tr ... 250 MHz (MINI 
• Ccb ..• 4.0 pF (MAXI @ 5.0 V 
• Ts .•• 18 ns (MAXI @ 10 mA 
• t 0 n ... 18 ns (MAXI@ 10 mA, toff ... 18 ns (MAXI@ 10 mA 
• COMPLEMENTS ... 2N3639, MPS3639 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature ( 10 seconds) 

Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25QC Case Temperature 

at 25QC Ambient Temperature 

Maximum Voltages and Currents 
Vcso Collector to Base Voltage 
VcES Collector to Emitter Voltage 
VcEo Collector to Emitter Voltage (Note 4) 
VEBO Emitter to Base Voltage 
le Collector Current ( 10 µs pulse) 
le Collector Current 

2N5134 
-55QC to +125QC 

125QC 
260QC 

0.5W 
0.2W 

20 v 
20 v 
10V 
3.5 v 

500mA 
100mA 

PN5134 
-55QC to +150QC 

150QC 
260QC 

1.0W 
0.625W 

20 v 
20V 
10V 
3.5 v 

500mA 
100mA 

ELECTRICAL CHARACTERISTICS (25QC Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS 

hFE DC Pulse Current Gain (Note 5) 20 66 150 

15 71 

40 

VsE (sat) Base Saturation Voltage (Note 5) 0.70 0.80 0.90 v 
0.72 0.85 1.10 v 

0.90 v 
1.10 v 

VcE(satl Collector Saturation Voltage (Note 51 0.14 0.25 v 
0.12 0.20 v 
0.17 v 
0.28 v 
0.19 v 

hfe High Frequency Current Gain 2.5 5.75 

Ccb Collector to Base Capacitance 2.3 4.0 pF 

ICES Collector Reverse Current 0.05 0.40 µA 

lcso Collector Cutoff Current 1.0 10 µA 

BVcEs Collector to Emitter Breakdown Voltage 20 v 
BVcBo Collector to Base Breakdown Voltage 20 v 
VcEO(sus) Collector to Emitter Sustaining Voltage 

(Notes 4 & 51 
10 v 

BVEBO Emitter to Base Breakdown Voltage 3.5 v 
Ts Charge Storage Time Constant 

(see test circuit no. 3111) 
7.0 18 ns 

ton Turn On Time 8.0 18 ns 
(see test circuit no. 381) 

to ff Turn Off Time 7.0 18 ns 
(see test circuit no. 381 l 

NOTES: 

See Package Outlines 

T018-4 

EBC 
123 

2N5134 

T092·1 

EBC 
123 

PN5134 

TEST CONDITIONS 

lc=10mA,VcE=1.0V 

le= 30 mA, VcE = 0.4 V 

le= 100 mA, VcE = 1.0 V 

le= 10 mA, Is= 1.0 mA 

le= 10 mA, Is= 3.3 mA 

le= 30 mA, Is= 3.0 mA 

IC= 100 mA, Is= 10 mA 

lc=10mA,1 6 =1.omA 

le= 10mA, ls= 3.3 mA 

le= 30 mA, 16 = 3.0 mA 

le= 100 mA, 16 = 10 mA 

le= 10mA, ls= 1.0 mA, TA= 65QC 

le= 10 mA, VcE = 10 V, f= 100MHz 

IE = 0, V CB = 5.0 V 

VcE=15V,VEB=O 

IE= o. VcB = 15 V, TA= 65QC 

le= 10 µA, VEB = 0 

le= 10 µA, IE= 0 

le= 10 mA (pulsedl, IB = o 

le= O, IE= 10µA 

le= 10 mA, IB1 "'-ls2"' 10 mA 

Vee= 10 v 
le"' 10 mA, 161 "'3.3 mA, 

Vee= 3.o v 
le"' 10 mA, 161 "'3.3 mA, 

IB2 "'-3.3 mA, Vee= 3.0 V 

•Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 125QC and junction to case thermal resistance of 200QC/W (derating factor of 

5.0 mW/ QC); junction to ambient thermal resistance of 500QC/W (derating factor of 2.0 mW/ QC) for 2N5134. These ratings give a 
maximum junction temperature of 150QC and junction to case thermal resistance of 125QC/W (derating factor of 8.0 mW/QC); junction to 
ambient thermal resistance of 200QC/W (derating factor of 5.0 mW/QC) for PN5134. 

4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length = 300 µs; duty cycle= 1 %. 
6. For product family characteristic curves, refer to Section 5 - SS28. 
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2N/PN5135•2N/PN5136•2N/PN5137 
NPN SMALL SIGNAL GENERAL PURPOSE AMPLIFIERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Po ... 625 mW@ TA= 25°C (PN SERIES) 
• VcEO ... 25V (MIN) (2N/PN5135) 
• fT ... 40MHz (MIN) 
• hfE ... 50-600@ 10 mA (2N/PN5135), 20-400@ 150 mA (2N/PN5136/7) 
• COMPLEMENTS ... 2N/PN5142. 2N/PN5143 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Storage Temperature Range 
Operating Junction Temperature 
Lead Temperature (10 seconds) 

Maximum Power Dissipation 

PN 5135/36/37 
-55°C to +150°C 

150°C 
260°C 

2N5135/36/37 
-55°C to +125°C 

125°C 
260°C 

(Notes 2 & 3) 
Total Dissipation PN5135/36/37 

1.0W 
0.625W 

2N5135/36 2N5137 
at 25° C Case Temperature 
at 25°C Ambient Temperature 

Maximum Voltages and Current 2N/PN5135 
VcES Collector to Emitter Voltage 
VcBO Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 4) 

30V 
30V 
25 v 

VEBO Emitter to Base Voltage 4.0V 
I c Collector Current 200mA 

0.8W 0.6W 
0.3W 0.22W 

2N/PN5136/37 
30 v 
30V 
20V 
3.0V 

500mA 

See Package Outlines 

TO 5-4 TO 18-4 TO 92-1 

E B C 
1 2 3 

2N5135 
2N5136 

EBC 
1 2 3 

2N5137 

EBC 
123 

PN5135 
PN5136 
PN5137 

ELECTRICAL CHARACTERISTIC (25°C Ambient Temperature unless otherwise noted) 

2N5135 2N5136 2N5137 
PN5135 PN5136 PN5137 

SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS 

hfE DC Pulse Current Gain 50 600 le= 10 mA, VcE = 10 V 
(Note 5) 15 le= 2.0 mA, VcE = 1.0 V 

20 400 20 400 le= 150 mA, VcE = 1.0 V 

20 20 le= 30mA, VcE = 1.0 v 
VBE(ON) Base to Emitter "On" Voltage 1.0 v le= 100 mA, VcE = 10 V 

(Note 5) 

1 .1 1. 1 v le= 150 mA, VcE = 1.0 V 

VcE(sat) Collector Saturation Voltage 1.0 v lc=100mA,IB=10mA 
(Note 5) 0.25 0.25 v IC = 1 50 mA, I B = 1 5 mA 

VBE(sat) Base Saturation Voltage 1.0 v lc=100mA,ls=10mA 
(Note 5) 1 .1 1.1 v le= 150 mA, Is= 15 mA 

I hte I Magnitude of Common Emitter 2.0 15 lc=30mA,VcE=10V, 
Small Signal Current Gain f = 20 MHz 

2.0 20 2.0 20 le= 50 mA, VcE = 5.0 V, 

f = 20 MHz 

Ccb Collector to Base Capacitance 25 35 35 pF IE=0,Vcs=10V, 

1=1.0MHz 

Ceb Emitter to Base Capacitance 85 85 pF le= o. vrn = o.5 v, 
f = 1.0 MHz 

lcso Collector Cutoff Current 300 nA IE=0,VcB=15V 

100 100 nA IE= o, vc 8 = 20 v 
10 µA IE= 0, Vcs = 15 V, 

TA= 65°C 

10 10 µA IE=O,Vcs=20V, 

TA= 65°C 

l 
Additional Electrical Characteristics on following page. *Planar is a patented Fairchild process. 

NOTES: 
1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature 125°C and junction to case thermal resistance of 125°C/W (derating factor of 

8.0 mW/°C) for 2N5135/2N5136 and 167°C/W (derating factor of 6.0 mW/°CI for 2N5137. Junction to ambient thermal resistance is 
333°C/W (derating factor of 3.0 mW/°C) for 2N5135 and 2N5136, and 455°C/W (derating factor of 2.2 mW/°C) for 2N5137. Maximum 
junction temperature is 150°C, and junction to case thermal resistance is 125°C/W (deratin~ factor of 8.0 mW/°C) for PN5135, PN5136, 
and PN5137. Junction to ambient thermal resistance is 200°C/W (derating factor of 5.0 mW/ Cl for PN5135, PN5136, and PN5137. 

4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length= 300 µs; duty cycle= 1%. 
6. For product family characteristic curves, refer to Section 5 - SS15. 
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2N/PN5135•2N/PN5136•2N/PN5137 
ELECTRICAL CHARACTERISTIC (25°C Ambient Temperature unless otherwise noted) (Cont'd) 

2N5135 2N5136 2N5137 
PN5135 PN5136 PN5137 

SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS 

IEBO Emitter Cutoff Current 100 100 nA le= 0, VEB = 2.0 V 

10 µA le= 0, VEB = 4.0 V 

BVcEs Collector to Emitter 30 30 30 v 'c = 100 µA, VsE = 0 
Breakdown Voltage 

BVcso Collector to Base 30 30 30 v IE= 0, le= 100 µA 
Breakdown Voltage 

VcEO(sus) Collector to Emitter Sustaining 25 20 20 v le= 10 mA (pulsed), Is= 0 
Voltage (Notes 4 & 5) 

BVEBO Emitter to Base 4.0 3.0 3.0 v lc=O,IE=10µA 
Breakdown Voltage 
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2N5138 • PN5138 
PNP LOW LEVEL AMPLIFIERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Po ... 625 mW@ TA= 25°C IPN51381 

• hFE ... 50 IMIN)@ 100 µA & 10 mA 

• VcEO ... 30 V IMINI 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature ( 10 seconds) 

Maximum Power Dissipation (Notes 2 & 31 

Total Dissipation at 25°C Case Temperature 
at 25°C Ambient Temperature 

Maximum Voltages 

Vcso Collector to Base Voltage 
VcEO Collector to Emitter Voltage 
VEBO Emitter to Base Voltage 

2N5138 PN5138 

-55°C to +125°C -55°C to +150°C 
125°C 150°C 

260°C 260'C 

0.5 w 1.0 w 
0.2W 0.625 w 

-30 v -30 v 
-30 v -30 v 
-5.0 v -5.0 v 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. UNITS 

hFE DC Current Gain 50 800 

50 

hFE DC Pulse Current Gain (Note 51 50 

BVcso Collector to Base Breakdown Voltage -30 v 
VcEO(susl Collector to Emitter Sustaining Voltage (Notes 

4& 51 
-30 v 

BVrno Emitter to Base Breakdown Voltage -5.0 v 
lcso Collector Cutoff Current 50 nA 

3.0 µA 

VcE(satl Collector Saturation Voltage (Note 5) -0.3 v 
VBE(satl Base Saturation Voltage (Note 5) -1.0 v 
VBE(ONI Base to Emitter "On" Voltage (Note 51 -1.0 v 
hte Small Signal Current Gain 40 1000 

hfe High Frequency Current Gain 1.5 

Ccb Collector to Base Capacitance 7.0 pf 

Ceb Emitter to Base Capacitance 30 pf 

NOTES: 

See Package Outlines 

T018-4 T092-1 

EBC 
1 2 3 

2N5138 

EBC 
123 

PN5138 

TEST CONDITIONS 

le= 100 µA, VcE = -10 v 
le= 1.0 mA, VcE = -10 V 

lc=10mA,VcE=-10V 

lc=lOOµA,IE=O 

le= 10 mA (pulsed), Is= O 

le= O, IE= 100µA 

IE = 0, Vcs = -20 v 
IE= 0, Vcs = -20 V, TA= 65°C 

le= 10mA,ls=0.5mA 

le= 10 mA, Is= 0.5 mA 

le= 10 mA, VcE = -10 V 

le= 1.0mA,VcE =-lOV, 

f=l.OkHz 

le= 0.5 mA, VcE = -5.0 V, 

f=20MHz 

IE= 0, Vcs ~ -5.0 V, f = 1.0 MHz 

le= 0, VEB = -0.5 V, f = 1.0 MHz 

"'Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 200°C/W (derating factor of 

5.0 mW/°C); junction to ambient thermal resistance of 500°C/W (derating factor of 2.0 mW/°C); for 2N5138. These ratings give a maximum 
junction temperature of 150°C and junction to case thermal resistance of 125°C/W (derating factor of 8.0 mW/ °C); junction to ambient 
thermal resistance of 200°C/W (derating factor of 5.0 mW/°C) for PN5138. 

4. This rating refers to ah igh current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length = 300 µs; duty cycle= 1 %. 
6. For product family characteristic curves, refer to Section 5 - SS33. 
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2N5139 • PN5139 
PNP SMALL SIGNAL GENERAL PURPOSE AMPLIFIERS AND SWITCHES 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Po ... 625 mW@ TA= 25°C (PN5139) 

• VcEo ... -20 v (MIN) 
• hFE ... 40 (MIN) @ 10 mA 

• fT ... 300 MHz (MINI 
• Ccb ... 5.0 pF (MAXI@ -10 V 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (10 seconds) 

Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25° C Case Temperature 

at 25° C Ambient Temperature 
Maximum Voltages and Current 

Vcso Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 4) 

VEBO Emitter to Base Voltage 
le Collector Current 

2N5139 
-55°C to +125°C 

125°C 
260°C 

0.5W 
0.2W 

PN5139 
-55° C to +150° C 

150°C 
260°C 

1.0W 
0.625W 

-20V 

-20V 
-5.0V 

100mA 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. TYP. MAX. UNITS 

hFE DC Current Gain 30 70 

40 100 

hFE DC Pulse Current Gain (Note 5) 40 150 

15 30 

VcE(sat) Collector Saturation Voltage -0.15 v 
VcE(sat) Pulsed Collector -0.20 v 

Saturation Voltage (Note 5) -0.2 -0.5 v 
VsE(sat) Pulsed Base -0.7 -0.77 -1.0 v 

Saturation Voltage (Note 5) -0.75 -1.25 v 
ton Turn On Time 50 ns 

(see test circuit no. 407) 

to ff Turn Off Time 200 ns 
(see test circuit no. 407) 

lhtel Magnitude of Small Signal 3.0 5.0 
Current Gain 

VcEO(sus) Collector to Emitter -20 v 
Sustaining Voltage (Note 5) 

BVcso Collector to Base Breakdown Voltage -20 v 
BVcEs Collector to Emitter Breakdown Voltage -20 v 
BVEBo Emitter to Base Breakdown Voltage -5.0 v 
le Es Collector Reverse Current 50 nA 

25 µA 

Ccb Collector to Base Capacitance 5.0 pF 

Ceb Emitter to Base Capacitance 8.0 pF 

NOTES: 

See Package Outlines 

T018-4 T092-1 

EBC 
1 2 3 

2N5139 

EBC 
1 2 3 

PN5139 

TEST CONDITIONS 

lc=100µA,VcE=-10V 

le= 1.0mA, VcE = -10V 

le= 10mA, VcE = -1.0 v 
le= 50mA, VcE = -10V 

le= 1.0mA, Is= 0.1 mA 

IC = 10 mA, I B = 1 .0 mA 

le= 50mA, Is= 5.0mA 

le= 10mA, Is= 1.0mA 

le= 50mA, Is= 5.0mA 

le"" 50 mA,1 81 ""5.0 mA 

le"' 50 mA,ls1 ""5.0 mA, 

182 "' -5.0mA 

le= 10 mA, VcE = -20 V, 

f = 100 MHz 

le= 10 mA (pulsed), Is= O 

le= 100µA, IE= 0 

le= 100µA, VsE = 0 

le= 0, IE= 100µA 

VcE = -15V, VEB = 0 

VcE =-15V, VEB =O, TA =65°C 

IE= 0, Vcs = -10 V, f = 1.0 MHz 

le= 0, VEB = -0.5 V, f = 1.0 MHz 

*Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 125° C and junction to case thermal resistance of 200° C/W (derating factor of 

5.0 mW/°C); junction to ambient thermal resistance of 500°C/W (derating factor of 2.0 mW/°C) for 2N5139. These ratings give a maximum 
junction temperature of 150°C and junction to case thermal resistance of 125°C/W (derating factor of 8.0 mW/°C); junction to ambient 
thermal resistance of 200°C/W (derating factor of 5.0 mW/°C) for PN5139. 

4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length = 300 µs; duty cycle= 1 %. 
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2N5142 • 2N5143 • PN5142 • PN5143 
PNP SMALL SIGNAL GENERAL PURPOSE AMPLIFIERS AND SWITCHES 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Po ... 625 mW@ TA= 25QC (PN5142/31 

• hFE ... 30 (MINI@ 50 mA 

... 15 (MINI@ 300 mA 

• t 0 n ... 100 ns (MAXI@ 300 mA 

• t 0 ff ... 200 ns (MAXI @ 300 mA 

• VcEO ... 20 v (MIN)@ 10 mA 

ABSOLUTE MAXIMUM RATINGS (Note 11 

Maximum Temperatures 2N5142, 2N5143 

Storage Temperature -55QC to +125QC 

Operating Junction Temperature 125QC 

Lead Temperature, (10 seconds) 260QC 

Maximum Power Dissipation (Notes 2 & 3) 

Total Dissipation at 25QC Case 

Temperature 

at 25QC Amhient 

Temperature 

Maximum Voltages and Current 

Vcso Collector to Base Voltage 

VcEO Collector to Emitter Voltage 

(Note 4) 

Emitter to Base Voltage 

Collector Current 

2N5142 

0.7 w 

0.3W 

-20 v 
-20 v 

-4.0 v 
500 mA 

PN5142,PN5143 

-55QC to +150QC 

150QC 

260°C 

2N5143 PN5142/3 

0.5 w 1.0 w 

0.2 w 

-20 v 
-20 v 

-4.0 v 
500 mA 

0.625 w 

-20 v 
-20 v 

-4.0 v 
500 mA 

ELECTRICAL CHARACTERISTICS: (25"C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. UNITS. 

hFE DC Pulse Current Gain (Note 51 30 

15 

hfe High Frequency Current Gain 1.0 

Ccb Collector to Base Capacitance 10 pF 

Ceb Emitter to Base Capacitance 30 pF 

VcE (sat) Collector Saturation Voltage (pulsed, -0.5 v 
Note 5) -2.0 v 

VcEo (sus) Collector to Emitter Sustaining Voltage -20 v 
(Notes 4 & 51 

V BE (sat) Base Saturation Voltage (pulsed, Note 5) -1.5 v 
-0.8 -2.5 v 

BVEBO Emitter to Base Breakdown Voltage -4.0 v 
BVcso Collector to Base Breakdown Voltage -20 v 
ton Turn On Time (see test circuit no. 245) 100 ns 

to ff Turn Off Time (see test circuit no. 245) 200 ns 

le ES Collector Reverse Current 50 nA 

2.0 µA 

NOTES: 

T05-4 

E B 
1 2 

c 
3 

2N5142 

See Package Outlines 

T018-4 

EBC 
1 2 3 

2N5143 

TEST CON DI Tl ONS 

lc=50mA,VcE=1.0V 

le= 300 mA, VcE = -10 V 

T092-1 

EBC 
1 2 3 

PN5142 
PN5143 

le= 50 mA, VcE = -3.0 V, f = 100 MHz 

IE = 0, V CB = -1 0 V, f = 1 .0 MHz 

le= 0, Vrn = -0.5 V, f = 1.0 MHz 

le= 50 mA, I B = 2.5 mA 

le= 300 mA, Is= 30 mA 

le= 10 mA (pulsed), Is= O 

le= 50 mA, Is= 2.5 mA 

lc=300mA,ls=30mA 

IC = 0, IE = 100 µA 

le= 100 µA, IE= 0 

le"' 300 mA, ls1 "'30 mA 

le"' 300 mA, ls1 "'30 mA, ls2"' -30 mA 

VcE = -12V, VsE = 0 

VcE = -12 V, VsE = 0, TA= 65QC 

*Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 

2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 

3. These ratings give a maximum junction temperature of 125°C and junction to case thermal resistance of 143°C/W (derating factor of 

7.0 mW!°C) for 2N5142, and 200QC/W (derating factor of 5.0 mW/QC) for 2N5143; junction to ambient thermal resistance of 333QC/W 
(derating factor of 3.0 mW;°C) for 2N5142, and 500°C/W (derating factor of 2.0 mW/QC) for 2N5143. Maximum junction temperature of 
150QC and junction to case thermal resistance of 125QC/W (derating factor of 8.0 mW/QC) and junction to ambient thermal resistance of 
200QC/W (derating factor of 5.0 mW/QC) for PN5142, PN5143. 

4. Rating refers to a high current point where collector to emitter voltage is lowest. 

5. Pulse Conditions: length= 300 µs; duty cycle~ 1 %. 

6. For product family characteristic curves, refer to Section 5-SS22. 

4-343 

I 



2N5209 • 2N5210 
NPN LOW LEVEL LOW NOISE HIGH GAIN AMPLIFIERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Po ..• 625 mW@ TA= 25°C 

• VcEO ... 50 V (MIN) 
• hfE ... 200 (MIN)@ 100 µA (2N5210) 

.•. 250 (MIN)@ 1.0 mA AND 10 mA (2N5210) 
• NF ... 2.0 dB (MAXI WIDE BAND (2N5210) 
• COMPLEMENTS ... 2N5086, 2N5087 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

t Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (10 seconds) 

t Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 
at 70°C Ambient Temperature 

Maximum Voltages and Current 
VcBO Collector to Base Voltage 
VcEO Collector to Emitter Voltage 
VEBO Emitter to Base Voltage 
le Collector Current 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

2N5209 2N5210 
SYMBOL CHARACTERISTIC 

MIN. MAX. MIN. MAX. 

BVcEO Collector to Emitter Breakdown Voltage 50 50 

BVceo Collector to Base Breakdown Voltage 50 50 

ticeo Collector Cutoff Current 10 10 

lceo Collector Cutoff Current 50 50 

IEBO Emitter Cutoff Current 50 50 

ti EBO Emitter Cutoff Current 100 100 

hFE DC Current Gain (Note 4) 100 300 200 600 

150 250 

150 250 

VcE(sat) Collector Saturation Voltage (Note 4) 0.7 0.7 

VeE(ON) Base to Emitter "On" Voltage 0.85 0.85 

fr Current Gain Bandwidth Product 30 30 

Ccb Collector to Base Capacitance 4.0 4.0 

hfe Small Signal Current Gain 150 600 250 900 

NF Noise Figure 3.0 2.0 

4.0 3.0 

NOTES: 

See T092-1 Package Outline 

-55°C to +150°C 
150°C 
260°C 

1.0W 
0.625 w 
0.400 w 

50V 
50 v 

4.5 v 
50mA 

EBC 
1 2 3 

UNITS TEST CONDITIONS 

v 

v 

nA 

nA 

nA 

nA 

v 

v 
MHz 

pF 

dB 

dB 

le = 1.0 mA, I B = 0 

le= 100 µA, IE= 0 

Vce=10V,IE=O 

Vce=35V,IE=O 

vEe = 3.o v. le= o 

vEe = 4.5 v. ic = o 

le= 100 µA, VcE = 5.0 v 

le= 1.0 mA, VcE = 5.0 V 

le= 10 mA, VcE = 5.0 V 

IC = 10 mA, I B = 1 .0 mA 

le= 1.0 mA, VcE = 5.0 V 

le= 500 µA, VcE = 5.0 v. f = 20 MHz 

Vee= 5.0 V, IE= 0, f = 100 kHz 

le= 1.0 mA, VcE = 5.0 V, f = 1.0 kHz 

le= 20 µA, VcE = 5.0 V, Rs= 22 kn, 

f = 10 Hz to 15.7 kHz 

le= 20 µA, VcE = 5.0 V, Rs= 10 kn, 
f = 1.0 kHz 

•Planar is a patented Fairchild process. 
t Fairchild exceeds JE DEC registered values. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 150°C and junction to ambient thermal resistance of 200°C/W (derating factor 

of 5.0 mW/°C); junction to case thermal resistance of 125°C/W (derating factor of 8.0 mW/°C). 
4. Pulse conditions: length= 300 µ,s; duty cycle< 2%. 

5. Rating refers to a high current point where collector to emitter voltage is lowest. 
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2N5219 • 2N5223 
NPN SMALL SIGNAL GENERAL PURPOSE AMPLIFIERS AND OSCILLATORS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Po ... 625 mW @ TA = 25° c 

• VcEO ... 15 V (MIN) (2N5219), 20 V (MIN) (2N5223) 

• hFE ... 35-500 (2N5219), 50-800 (2N5223)@ 2.0 mA 

• fT ... 150 MHz (MIN)@ 10 mA 

• Ccb ... 4.0 pF (MAXI 

• COMPLEMENTS ... 2N5221, 2N5227 

ABSOLUTE MAXIMUM RATINGS (Note 1 I 

tMaximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (60 seconds) 

tMaximum Power Dissipation (Notes 2 & 3) 

Total Dissipation at 25'' C Ambient Temperature 

at 25° C Case Temperature 

Maximum Voltages and Current 

VcBO Collector to Base Voltage 

VcEO Collector to Emitter Voltage 

VEBO Emitter to Base Voltage 

le Collector Current 

2N5219 

20 v 
15 v 

3.0 v 
100 mA 

ELECTRICAL CHARACTERISTICS (25"C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 
2N5219 2N5223 

MIN. MAX. MIN. MAX. 

BVcEO Collector to Emitter Breakdown 15 20 

Voltage 

BVcBo Collector to Base Breakdown 20 25 

Voltage 

BVEBO Emitter to Base Breakdown 3.0 3.0 

Voltage 

le Bo Collector Cutoff Current 100 100 

IEBO Emitter Cutoff Current 500 

500 

hFE DC Current Gain 35 500 50 800 

VcE(satl Collector Saturation Voltage (Note 4) 0.4 0.7 

VBE(satl Base Saturation Voltage (Note 4) 1.0 1 .2 

IT Current Gain Bandwidth 150 150 

Product 

Ccb Collector to Base Capacitance 4.0 4.0 

hte Small Signal Current Gain 35 1500 50 1600 

NOTES: 

See T092·1 Package Outline 

-55"C to +150°C 

UNITS 

v 

v 

v 

nA 

nA 

nA 

v 
v 

MHz 

pF 

150°C 

260C 

0.625 w EBC 

1.0 w 1 2 3 

2N5223 

25 v 
20 v 

3.0 v 
100 mA 

TEST CONDITIONS 

1c=1.0mA,IB=o 

le= 100 µA, IE= 0 

IE=100µA,lc=O 

VcB=10V,IE=O 

VEB=2.0V,lc=O 

VEB = 3.0 V, le= 0 

le= 2.0 mA, VcE = 10 V 

lc=10mA,IB=1.0mA 

lc=10mA,IB=1.0mA 

le= 10 mA, VcE = 10 V, f = 100 MHz 

V CB = 1 0 V, IE = 0, f = 1 .0 MHz 

le= 2.0 mA, VcE = 10 V, f = 1.0 kHz 

*Planar is a patented Fairchild process. 

tFairchild exceeds JED EC registered values. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 150°C and junction to ambient thermal resistance of 200°C/W (derating factor of 

5.0 mW/°C); junction to case thermal resistance of 125°C/W (derating factor of 8.0 mW/°C). 
4. Pulse conditions: length= 300 µs; duty cycle< 2%. 
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2N5220 • 2N5221 
NPN-PNP SMALL SIGNAL GENERAL PURPOSE COMPLEMENTARY AMPLIFIERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Po •.• 625 mW @ TA = 25QC 

• VcEO ... 15 V (MIN) 
• hfE ... 30-600@ 50 mA 
• VcE (sat) ••• 0.5 V (MAX) @ 150 mA 
• COMPLEMENTS 2N5220 (NPN), 2N5221 (PNP) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
tMaximum Temperature 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (60 seconds) 

tMaximum Power Dissipation (Notes 2 & 3) 

Total Dissipation at 25QC Ambient Temperature 

at 25QC Case Temperature 

Maximum Voltages and Current 

VcBo 
VcEO 

VEBO 
le 

Collector to Base Voltage 
Collector to Emitter Voltage 

Emitter to Base Voltage 

DC Collector Current 

Saa T092-1 Package Outline 

-55QC to +150QC 
150QC 
260QC 

0.625 mW 
EBC 

1.0W 123 
2N5220 2N5221 

15 v -15 v 
15V -15 v 

3.0V -3.0V 
500 mA 500 mA 

ELECTRICAL CHARACTERISTICS (25QC Ambient Temperature unless otherwise noted) 

2N5220 
SYMBOL CHARACTERISTIC 

MIN. MAX. 

BVcEO Collector to Emitter Breakdown Voltage 15 

(Note 4) 

BVcBo Collector to Base Breakdown Voltage 15 

BVEBO Emitter to Base Breakdown Voltage 3.0 

le Bo Collector Cutoff Current 100 

IEBO Emitter Cutoff Current 100 

hFE DC Current Gain (Note 4) 25 

hFE DC Current Gain (Note 4) 30 600 

VcE(sat) Collector Saturation Voltage (Note 4) 0.5 

VBE(sat) Base Saturation Voltage (Note 4) 1.1 

fr Current Gain Bandwidth Product 100 

Ccb Collector to Base Capacitance 10 

hfe Small Signal Current Gain 30 1800 

NOTES: 

2N5221 

MIN. MAX. 

-15 

-15 

-3.0 

100 

100 

25 

30 600 

-0.5 

-1.1 

100 

15 

30 1800 

UNITS 

v 

v 
v 
nA 

nA 

v 
v 

MHz 

pF 

TEST CONDITIONS 

(Reverse Voltage Polarity for PNP) 

le= 10mA,IB =O 

lc=100µA,IE=O 

IE=100µA,lc=O 

VcB=10V,IE=O 

VEB = 3.0 V, le= 0 

le= 10mA, VcE = 10V 

le= 50 mA, VcE = 10 V 

le= 150 mA, IB = 15 mA 

le= 150 mA, IB = 15 mA 

le= 20 mA, VcE = 10 V 

VcB = 5.0V, IE =O, f = 1.0 MHz 

le= 50 mA, VcE = 10 v. f = 1.0 kHz 

•Planar is a patented Fairchild process. 
tFairchild exceeds JEDEC registered values. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 150QC and junction to case thermal resistance of 125QC/W (derating factor of 

8.0 mW/QC); junction to ambient thermal resistance of 200QC/W (derating factor of 5.0 mW/QC). 
4. Pulse conditions: length= 300 µs; duty cycle< 2%. 
5. For product family characteristic curves refer to Section 5-SS15 for 2N5220 and SS22 for 2N5221. 
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2N5224 
NPN LOW LEVEL SWITCH 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 

• Po ... 625 mW @ TA = 25" c 

• VcEO ... 12 V (MIN) 

• ton ... 45 ns (MAX) @ 10 mA 

• t 0 tt . .. 60 ns (MAX) @ 10 mA 

• fT ... 250 MHz (MIN)@ 10 mA 

• Ccb ... 4.0 pf (MAX) 

• COMPLEMENTS ... MPSL08 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
tMaximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (60 seconds) 

tMaximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25" C Ambient Temperature 

at 25" C Case Temperature 

Maximum Voltages and Current 

Vcso Collector to Base Voltage 
VcEO Collector to Emitter Voltage 
VEBO Emitter to Base Voltage 
le DC Collector Current 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. 

BVcEO Collector to Emitter Breakdown Voltage (Note 4) 12 

BVcso Collector to Base Breakdown Voltage 25 

BVEBO Emitter to Base Breakdown Voltage 5.0 

lcso Collector Cutoff Current 500 

IEBO Emitter Cutoff Current 100 

hfE DC Current Gain (Note 4) 40 400 

15 

VcE(sat) Collector Saturation Voltage (Note 4) 0.35 

VsE(sat) Base Saturation Voltage (Note 4) 0.9 

fT Current Gain Bandwidth Product 250 

Ccb Collector to Base Capacitance 4.0 

td Delay Time (see test circuit test no. 531) 25 

tr Rise Time (see test circuit test no. 531) 20 

ts Storage Time (see test circuit test no. 531) 35 

tf Fall Time (see test circuit no. 531) 25 

NOTES: 

See T092-1 Package Outline 

-55° C to +150° C 
150°C 
260DC 

UNITS 

v 
v 
v 

nA 

µA 

v 
v 

MHz 

pF 

ns 

ns 

ns 

ns 

0.625 w 
1.0W 

25 v 
12 v 

5.0 v 
100 mA 

EBC 
123 

TEST CONDITIONS 

1c=1omA,1 8 =0 

le= 100 µA, IE= 0 

IE=100µA,lc=O 

Vcs=15V,IE=0 

VEs = 4.0 V, le= 0 

le= 10 mA, VcE = 1.0 V 

le= 100 mA, VcE = 1.0 V 

le= 10 mA, Is= 3.0 mA 

le= 10 mA, Is= 3.0 mA 

le= 10 mA, VcE = 10 V, f = 100 MHz 

Vee= 5.0 V, IE= 0, f = 1.0 MHz 

le= 10 mA, 191 = 3.0 mA, Vee= 3.0 V 

le= 10 mA, 191=3.0 mA, Vee= 3.0 V 

le= 10 mA, 191 = 192 = 3.0 mA 

Vee= 3.o v 
le= 10 mA, ls1=ls2=3.0 mA, 

Vee= 3.o v 

*Planar is a patented Fairchild process. 

tFairchild exceeds JEDEC registered values. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 150DC and junction to case thermal resistance of 125DC/W (derating factor of 

8.0 mW/DC): junction to ambient thermal resistance of 200D C/W (derating factor of 5.0 mW/DC). 
4. Pulse conditions: length= 300 µs; duty cycle< 2%. 
5. For product family characteristic curves, refer to Section 5-SS5. 
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2N5225•2N5226 
NPN-PNP SMALL SIGNAL GENERAL PURPOSE COMPLEMENTARY AMPLIFIERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Po ••. 625 mW@ TA= 25°C 

• VcEO ... 25 V (MINI 
• hfE ... 30-600@ 50 mA 
• VcE(satl ... 0.8 v (MAXI@ 100 mA 
• COMPLEMENTS •.• 2N5225 (NPN), 2N5226 (PNPI 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

t Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (60 seconds) 

t Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25°C Ambient Temperature 

at 25°C Case Temperature 

Maximum Voltages and Current 
Vcso Collector to Base Voltage 
VcEO Collector to Emitter Voltage 
VEBO Emitter to Base Voltage 
le Collector Current 

See T092-1 Package Outline 

-55°C to +150°C 
150°C 
260°C 

0.625 w EBC 
1.0W 123 

2N5225 2N5226 
25 v -25 v 
25 v -25 v 
4.0 v -4.0V 

500mA 500mA 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

2N5225 

SYMBOL CHARACTERISTIC 

MIN. MAX. 

BVcEO Collector to Emitter Breakdown Voltage 25 

(Note 4) 

BVcso Collector to Base Breakdown Voltage 25 

BVEBO Emitter to Base Breakdown Voltage 4.0 

lcso Collector Cutoff Current 300 

IEBO Emitter Cutoff Current 500 

hFE DC Current Gain (Note 41 25 

30 600 

VcE(sat) Collector Saturation Voltage (Note 4) 0.8 

VsE(sat) Base Saturation Voltage (Note 4) 1.0 

fT Current Gain Bandwidth Product 50 

Ccb Collector to Base Capacitance 20 

hfe Small Signal Current 30 1,800 

NOTES: 

2N5226 

MIN. 

-25 

-25 

-4.0 

25 

30 

50 

30 

TEST CONDITIONS 
UNITS (Reverse Voltage Polarity for PNP) 

MAX. 

v le= 10 mA, Is= 0 

v le= 100µA, IE =O 

v IE= 100 µA, le= 0 

300 nA Vcs=15V,IE=O 

500 VEB = 4.0 V, le= 0 

le = 10 mA, VcE = 10 V 

600 le= 50 mA, VcE = 10 V 

-0.8 v le= 100 mA, Is= 10 mA 

-1.0 v le= 100 mA, Is= 10 mA 

MHz le= 20 mA, VcE = 10 V, f = 20 MHz 

20 pF Vee= 5.0 v. IE= 0, f = 1.0 MHz 

1,800 le= 50 mA, VcE = 10 V, f = 1.0 kHz 

•Planar is a patented Fairchild process. 
tFairchild exceeds JEDEC registered value for this parameter. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 125°C/W (derating factor of 

8.0 mW/°C); junction to ambient thermal resistance of 200°C/W (derating factor of 5.0 mW/°C). 
4. Pulse conditions: length = 300 µs, duty cycle< 2%. 
5. For product family characteristic curves, refer to Section 5-SS15 for 2N5225, SS22 for 2N5226. 
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2N5227 
PNP SMALL SIGNAL GENERAL PURPOSE AMPLIFIER AND OSCILLATOR 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 

• Po ... 625 mW @ TA = 25" c 

• VcEO ... 30 V (MIN) 

• hFE ... 50-700@ 2.0 mA 

• fr ... 100 MHz (MIN)@ 10 mA 

• Ccb ... 5.0 pF (MAX) 

• COMPLEMENT ... 2N5223 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

tMaximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (60 seconds) 

tMaximum Power Dissipation (Notes 2 & 31 

Total Dissipation at 25 C Ambient Temperature 

at 25 C Case Temperature 

Maximum Voltages and Current 

VcBO Collector to Base Voltage 

VcEO Collector to Emitter Voltage 

VEBO Emitter to Base Voltage 

le DC Collector Current 

ELECTRICAL CHARACTERISTICS (25 'C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. 

BVcEO Collector to Emitter Breakdown Voltage -30 

BVcBo Collector to Base Breakdown Voltage -30 

BVrno Emitter to Base Breakdown Voltage -3.0 

le Bo Collector Cutoff Current 100 

IEBO Emitter Cutoff Current 500 

hFE DC Current Gain 30 

50 700 

VcE(sat) Collector Saturation Voltage -0.4 

VBE (sat) Base Saturation Voltage -1.0 

fr Current Gain Bandwidth Product 100 

hFE Small Signal Current Gain 50 1500 

Ccb Collector to Base Capacitance 5.0 

t Fairchild exceeds JED EC registered values. 

NOTES: 

See T092-1 Package Outline 

-55" C to +150" C 

150'C 

260"C 

UNITS 

v 
v 
v 

nA 

nA 

v 
v 
v 

pF 

0.625 w 
1.0W 

-30 v 
-30 v 
-3.0 v 
50 mA 

EBC 
123 

TEST CONDITIONS 

lc=1.0mA,IB=o 

lc=100µA,IE=0 

IE=100µA,lc=O 

VcB=-10V,IE=0 

VEB = -2.0 V 

le= 100 µA, VcE = -10 v 
le= 2.0 mA, VcE ~ -10 V 

lc=10mA,IB=1.0mA 

lc=10mA,IB=1.0mA 

le= 10 mA, VcE = -10 V, f = 100 MHz 

le= 2.0 mA, VcE = -10 V, f = 1.0 kHz 

VcB = 10 V, IE= 0, f = 1.0 MHz 

•Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 125°C/W (derating factor of 

8.0 mW/°C); junction to ambient thermal resistance of 200°C/W (derating factor of 5.0 mW/°C). 
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2N5228 
PNP LOW LEVEL LOGIC SWITCH 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 

• Po ... 625 mW@ TA= 25°C 

• VcEO •.• -5.0 V (MIN) 
• ton ..• 75 ns (MAXI @ 10 mA 
• t 0 ff ... 140 ns (MAXI@ 10 mA 
• fr ... 300 MHz (MIN)@ 10 mA 

• Ccb ... 5.0 pf IMAX) 
• COMPLEMENTS .•. 2N5224 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

t Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (60 seconds) 

t Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25°C Ambient Temperature 

at 25°C Case Temperature 

Maximum Voltages and Current 

VcEs Collector to Emitter Voltage 
Vcso Collector to Base Voltage 
VcEO Collector to Emitter Voltage 
VEBO Emitter to Base Voltage 
le DC Collector Current 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC MIN. MAX. UNITS 

BVcEO Collector to Emitter Breakdown Voltage -5.0 v 
(Note 4) -6.0 

BVcEs Collector to Emitter Breakdown Voltage -5.0 v 
BVcso Collector to Base Breakdown Voltage -3.0 v 
BVEBO Emitter to Base Breakdown Voltage v 
ICES Collector Cutoff Current 100 nA 

IEBO Emitter Cutoff Current 30 100 µA 

hfE DC Current Gain (Note 4) 15 

VcE(satl Collector Saturation Voltage (Note 41 -0.65 -0.4 v 
VsE(satl Base Saturation Voltage (Note 4) 300 -1.25 v 
fT Current Gain Bandwidth Product MHz 

Ccb Collector to Base Capacitance 5.0 pf 

td Delay Time (see test circuit no. 532) 25 ns 

tr Rise Time (see test circuit no. 532) 50 ns 

ts Storage Time (see test circuit no. 532) 90 ns 

tf Fall Time (see test circuit no. 532) 50 ns 

NOTES: 

See T092·1 Package Outline 

-55°C to +150°C 
150°C 
260°C 

0.625 w 
1.0W 

-6.0 v 
-5.0 v 
-5.0 v 
-3.0 v 
50mA 

EBC 
123 

TEST CONDITIONS 

lc=10mA,ls=O 

le= 100µA, VsE = 0 

le= 100 µA, IE= 0 

IE=100µA,lc=O 

VcE = -4.0 V, VsE = 0 

VEs=-2.5V,lc=O 

le= 10 mA, VcE = -0.3 V 

le= 50 mA, VcE = -1.0 V 

le= 10 mA, 18 = 3.0 mA 

le= 10 mA, Is= 3.0 mA 

le= 10 mA, VcE = -5.0 V, f = 100 MHz 

Vee= -5.0 V, IE= 0, f = 1.0 MHz 

le"' 10 mA, ls1 "'3.0 mA, Vee= -3.0 V 

le"' 10 mA, ls1 "'3.0 mA, Vee= -3.0 V 

le"' 10 mA, ls1 "'-ls2 "'3.0 mA, Vee= -3.0 V 

le"' 10 mA, ls1 "'-ls2 "'3.0 mA, Vee= -3.0 V 

*Planar is a patented Fairchild process. 
tFairchild exceeds JEDEC registered values. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 150° C and junction to case thermal resistance of 125° C/W (derating factor of 

8.0 mW/°C); junction to ambient thermal resistance of 200°C/W (derating factor of 5.0 mW!°C). 
4. Pulse conditions: length = 300 µs; duty cycle< 2%. 
5. For product family characteristic curves, refer to Section 5-SS31. 
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2N5301•2N5302•2N5303 
200 WATI NPN POWER 

DIFFUSED SILICON Bl-MESAR™ TRANSISTORS 

• hFE ... 15-60@ 10A (2N53031,@ 15A (2N5301, 2N53021 

• VcE(satl ... 2.0 v (MAX)@ 20 A 
See T03-1 Package Outline 

• COMPLEMENTS ... 2N4398, 2N4399, 2N5745 

ABSOLUTE MAXIMUM RATINGS (Note 11 

Maximum Temperatures 
Storage Temperature -65°C to +200°C 
Operating Junction Temperature 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature 
Linear Derating Factor 

Maximum Voltages and Current 

Vcso Collector to Base Voltage 
VcEO Collector to Emitter Voltage 
VEBO Emitter to Base Voltage 
le Collector Current (Continuous) 

I B Base Current (Cantin uousl 

2N5301 
40 v 
40 v 
5.0 v 
30 A 
7.5 A 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

2N5301 2N5302 
SYMBOL CHARACTERISTIC 

MIN. MAX. MAX. MAX. 

ICEX Collector Cutoff Current 1.0 

1.0 

10 

10 

lcso Collector Cutoff Current 1.0 

1.0 

IEBO Emitter Cutoff Current 5.0 5.0 

VcEO(susl Collector to Emitter Sustaining Voltage 40 60 
(Note 21 

lcEO Collector Cutoff Current 5.0 

5.0 

hFE DC Current Gain (Note 21 5.0 5.0 

15 60 15 60 

40 40 

VcE(satl Collector Saturation Voltage (Note 21 0.75 0.75 

2.0 2.0 

3.0 3.0 

Additional Electrical Characteristics on following page. 

NOTES: 

200°C II 
200W BE 

1 2 
.14 W/°C 

2N5302 2N5303 
60 v 80 v 
60 v 80 v 
5.0 v 5.0 v 
30 A 20 A 
7.5 A 7.5 A 

2N5303 
UNITS TEST CONDITIONS 

MIN. MAX. 

mA VcE=40V,VEs=1.5V 

mA VcE = 60 V, VEB = 1.5 V 

1.0 mA VcE=80V,VEs=1.5V 

mA VcE=40V,VEs=1.5V, 
Tc= 150°C 

mA VcE = 60 V, VEB = 1.5 V, 
Tc= 150°C 

10 mA VcE=80V,VEs=1.5V, 
Tc= 150°C 

mA Vcs=40V,IE=0 

mA V CB = 60 V. I E = 0 

1 .0 mA V CB = 80 V, I E = 0 

5.0 mA VEB=5.0V,lc=O 

80 v lc=200mA, 18 =o 

mA VcE=40V,ls=O 

mA V CE = 60 V, I B = 0 

5.0 mA V CE = 80 V, I B = 0 

VcE = 2.0 V, le= 30 A 

5.0 VcE=2.0V,lc=20A 

VcE=2.0V,lc=15A 

15 60 VcE=2.0V,lc=10A 

40 VcE = 2.0 V, le= 1.0 A 

1.0 v 1c=10A,1 8 =1.0A 

1 .5 v le= 15A, 18 = 1.5A 

v le= 20 A, Is= 2.0 A 

2.0 v le = 20 A, I B = 4.0 A 

v lc=30A,1 8 =6.0A 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. Pulse conditions: length = 300 µs; duty cycle= 2%. 
3. For product family characteristic curves, refer to Section 5-PWR7. 
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2N5301•2N5302•2N5303 
ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) (Cont'd) 

SYMBOL CHARACTERISTIC 
2N5301 2N5302 2N5303 

UNITS TEST CONDITIONS 
MIN. MAX. MIN. MAX. MIN. MAX. 

VBE(sat) Base Saturation Voltage (Note 2) 1.7 1.7 1.7 v le= 10 A, IB = 1.0 A 

1.8 1.8 2.0 v le = 15 A, I B = 1.5 A 

2.5 2.5 v le= 20 A, IB = 2.0 A 

2.5 v le = 20 A, I B = 4.0 A 

VBE(ON) Base to Emitter "On" Voltage (Note 2) 1.8 1.8 v VcE = 2.0 v. le= 15 A 

1.5 v VcE = 2.0 v. le= 10 A 

3.0 3.0 v VcE = 4.0 v. le= 30 A 

2.5 v VcE=4.0V,lc=20A 

fT Current Gain Bandwidth Product 2.0 2.0 2.0 MHz VcE=10V,lc=1.0A,f=1.0MHz 

hfe Small Signal Current Gain 40 40 40 v CE = 10 v. le = 1.0 A, f = 1.0 kHz 

tr Rise Time 1.0 1.0 1.0 µs Vcc=3ov.1c=10A. 
IB1 = IB2 = IB1 = 1.0 A 

ts Storage Time 2.0 2.0 2.0 µs Vcc=3ov.1c=10A, 
IB1=IB2=1.0A 

tf Fall Time 1.0 1.0 1.0 µs Vcc=3ov.1c=10A, 
IB1=IB2=1.0A 

4-352 



2N5320 • 2N5321 • 2N5322 • 2N5323 
10 WATI NPN-PNP SILICON POWER 

DIFFUSED SILICON PLANAR* TRANSISTORS 

• VcE(sat) ... -0.7 V 

• hFE ... 40-250@ VcE = 4.0 V, lc = 0.5 A 

• COMPLEMENTS ... 2N5320, NPN (2N5322, PNP); 2N5321, NPN (2N5323, PNP) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature ( 1 0 seconds) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature 
Linear Derating Factor 

Maximum Voltages and Currents 

Vcso 

VEBO 

VcEO 

ic 

Is 

Collector to Base Voltage 

Emitter to Base Voltage 

Collector to Emitter Voltage 

Collector Current 

Base Current 

2N5320 2N5321 

100 v 75 v 
7.0 v 5.0 v 
75 v 50 v 

2.0 A 2.0 A 

1.0 A 1.0 A 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

2N5320 2N5321 
SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. 

lcEX Collector Cutoff Current 5.0 
(Note 3) 5.0 

0.1 

0.1 

IEBO Emitter Cutoff Current 0.1 

0.1 

VcEO(sus) Collector Sustaining Voltage 75 50 
(Note 2) 

VcE(sat) Collector Saturation Voltage 0.5 0.8 
(Note 2) 

hFE DC Current Gain (Note 2) 10 

30 130 40 250 

VBE(ON) Base to Emitter "On" Voltage 1.1 1.4 
(Note 2) 

ton Turn On Time (Note 3) 80 80 

lo ff Turn Off Time (Note 3) 800 800 

hte Small Signal Current Gain 5.0 5.0 

Additional Electrical Characteristics on following page. 

NOTES: 

See T05-2 Package Outline 

-65"C to +200'C 

2N5322 

-100 v 
-7.0 v 
-75 v 
2.0 A 

1.0 A 

UNITS 

mA 

mA 

mA 

mA 

mA 

mA 

v 

v 

v 

ns 

ns 

2oo·c 
230'C 

10W 
0.057 W/'C 

2N5323 

-75 v 
-5.0 v 
-50 v 
2.0 A 

1.0 A 

E B C 
1 2 3 

TEST CONDITIONS 

VcE = 70 V, VEB = 1.5 V, Tc= 150°C 

V CE = 45 V, V EB = 1 .5 V, TC = 1 50° C 

VcE = 100 V, VEB = 1.5 V 

VcE = 75 V, VEB = 1.5 V 

VEB = 7.0 V 

VEB=5.0V 

ls=O,lc=1oomA 

Is = 50 mA, le= 500 mA 

VcE = 2.0 V, le= 1.0 A 

VcE = 4.0 V, le= 0.5 A 

le= 500 mA, VcE = 4.0 V 

le= 500 mA, IB 1 = 50 mA 

le= 500 mA, IB1=50 mA, ls2 = -50 mA 

VcE = 4.0 V, le= 50 mA, f = 10 MHz 

*Planar is a patented Fairchild process. 

1. These ratings are limiting values which the serviceability of any individual semiconductor device may be impaired. 
2. Pulse conditions: length = 300 µs; duty cycle .;; 10%. 
3. Pulse Rep. Frequency= 1 kHz; pulse width= 20 µs. 
4. Emitter diode is reversed biased. 
5. For product family characteristic curves refer to Section 5 -PWR 2 for 2N5320 and 2N5321, PWR 12 for 2N5322 and 2N5323. 
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2N5320 • 2N5321 • 2N5322 • 2N5323 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) (Cont'd) 

2N5322 2N5323 
SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS 

lcex Collector Cutoff Current 5.0 mA Vee= -10 v. ve8 = -1.5 v. Tc= 150°c 

5.0 mA Vee =-45V, Ves = -1.5V, Tc= 150°C 

0.1 mA Vee= -100 v. ve8 = -1.5 v 

0.1 mA Vee= -75 v. ve8 = -1.5 v 

IEBO Emitter Cutoff Current 0.1 mA ve8 = -1.ov 

0.1 mA ve8 = -5.ov 

VcEO(sus) Collector Sustaining Voltage -75 -50 v Is= o.1c = -1oomA 
(Note 2) 

VcE(sat) Collector Saturation Voltage --0.7 -1.2 v Is= 50 mA, le= 500 mA 
(Note 2) 

VBE(ON) Base to Emitter "ON" Voltage -1.1 -1.4 v le= 500 mA, Vee= -4.0 V 

(Note 2) 

hFE DC Current Gain (Note 2) 10 Vee= -2.ov, le= 1.0A 

30 130 40 250 Vee= -4.0 V, le= 500 mA 

ton Turn On Time (Note 3) 100 100 ns le= 500 mA, 101 = -50 mA 

to ff Turn Off Time (Note 3) 1000 1000 ns le= 500 mA, 101 = -50 mA, 102 = 50 mA 

hfe Small Signal Current Gain 5.0 5.0 Vee= 4.0V, le= 50mA, f = 10MHz 
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2N5336 • 2N5337 • 2N5338 • 2N5339 
6 WATT NPN POWER 

DIFFUSED SILICON PLANAR* TRANSISTORS 

• LVcEO ... 80 v AND 100 v (MINI 
• VcE(satl ... 1.2 v (MAXI @ 5.0 A 

See T05-3 Package Outline 

• Po ... 6.0 W@ Tc= 25°C 

ABSOLUTE MAXIMUM RATINGS (Note 11 

Maximum Temperatures 
Storage Temperature -65°C to +200°C 
Operating Junction Temperature 200°C 

Maximum Power Dissipation 
Total Dissipation at .;;; 25°C Case Temperature (Note 31 6.0W 

Maximum Voltages and Currents 2N5336 2N5338 
2N5337 2N5339 E 8 c 

Vcso Collector to Base Voltage 80 v 100 v 1 2 3 

VcEO Collector to Emitter Voltage 80 v 100 v 
VEBO Emitter to Base Voltage 6.0 v 6.0 v 
le Collector Current 5.0 A 5.0 A 
I B Base Current 1.0 A 1.0 A 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted I 

2N5336 2N5338 
SYMBOL CHARACTERISTIC 2N5337 2N5339 UNITS TEST CONDITIONS 

MIN. MAX. MIN. MAX. 

ICEX Collector Cutoff Current 10 µA VcE=75V,VEB=1.5V 

1.0 mA VcE = 75 V, VEB = 1.5 V, Tc= 150°C 

10 µA VcE = 90 V, VEB = 1.5 V 

1.0 mA VcE = 90 V, VEB = 1.5 V, Tc= 150°C 

'cso 10 µA V CB = 80 V, I E = 0 

10 µA Vcs=100V,IE=O 

IEBO Emitter Cutoff Current 100 100 µA VEB = 6.0 V, le= 0 

VcEO(sus) Collector to Emitter Sustaining Voltage (Note 2) 80 100 v le= 50 mA, 19 = 0 

VcE(satl Pulsed Collector Saturation Voltage (Note 2) 0.7 0.7 v le= 2.0 A, Is= 200 mA 

1.2 1.2 v le = 5.0 A, I B = 500 mA 

VsE (sat) Pulsed Base Saturation Voltage (Note 2) 1.2 1.2 v le= 2.0 A, 19 = 200 mA 

1.8 1.8 v le= 5.0 A, 19 = 500 mA 

td Turn On Delay Time 100 100 ns Vee= 4.0 V, le= 2.0 A, 191 = 200 mA 

tr Turn On Rise Time 100 100 ns Vcc=40V, 1c=2.0A, 
191 = 200 mA 

ts Turn Off Storage Time 2.0 2.0 µs Vee= 40 v, 'c = 2.0 A, 
191 = 192 = 200 mA 

tf Turn Off Fall Time 200 200 ns Vee= 40 v, le= 2.0 A, 

191 = 192 = 200 mA 

2N5336 2N5337 

SYMBOL CHARACTERISTIC 2N5338 2N5339 TEST CONDITIONS 
MIN. MAX. MIN. MAX. 

hFE DC Pulse Current Gain (Note 2) 30 60 le= 500 mA, VcE = 2.0 V 

30 120 60 240 le= 2.0 A, VcE = 2.0 v 
20 40 le= 5.0 A, VcE = 2.0 v 

*Planar is a patented Fairchild process. 

NOTES: 
1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. Pulse conditions: length = 300 µs; duty cycle = 2%. 
3. For product family characteristic curves, refer to Section 5-PWR4. 
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2N5400 • 2N5401 
PNP HIGH VOLTAGE SMALL SIGNAL GENERAL PURPOSE AMPLIFIERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Po ... 625 mW @ TA = 25° c 

• VcEO ... -120 v (MIN) (2N5400), -150 v (MIN) (2N5401) 

• hFE ... 60-240@ 10 mA (2N5401) 

• VcE(sat) ... --0.5 V (MAX)@ 50 mA 

• COMPLEMENTS ... 2N5550, MPS5551M 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

tMaximum Temperatures 

Storage Temperature 
Operating Junction Temperature 

tMaximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25° C Ambient Temperature 

at 25° C Case Temperature 

Maximum Voltages and Current 

VcBO Collector to Base Voltage 
Vceo Collector to Emitter Voltage 

Ve Bo 
le 

(Note 4) 

Emitter to Base Voltage 
Collector Current 

2N5400 

-130 v 
-120 v 

-5.0V 

600 mA 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 
2N5400 2N5401 

MIN. MAX. MIN. MAX. 

BVceo Collector to Emitter Breakdown -120 -150 

Voltage (Note 5) 

BVcBo Collector to Base Breakdown -130 -160 

Voltage 

BVeBo Emitter to Base Breakdown -5.0 -5.0 

Voltage 

le Bo Collector Cutoff Current 100 

50 

100 

50 

IEBO Emitter Cutoff Current 50 50 

hFE DC Pulse Current Gain 30 50 

(Note 5) 40 180 60 240 

40 50 

VcE(sat) Collector Saturation Voltage -0.20 -0.20 

(Note 5) -0.5 -0.5 

VBE(sat) Base Saturation Voltage -1.0 -1.0 

(Note 5) -1.0 -1.0 

tr Current Gain Bandwidth 100 400 100 300 

Product 

Cob Output Capacitance 6.0 6.0 

hte Small Signal Current Gain 30 200 40 200 

NF Noise Figure 8.0 8.0 

tFairchild exceeds JEDEC registered value for this parameter. 

NOTES: 

See T092·1 Package Outline 

-55° C to +150° C 
150°C 

UNITS 

v 

v 

v 

nA 

nA 

µA 

µA 

nA 

v 

v 

v 

v 

MHz 

pF 

dB 

0.625 w 
1.0 w 

2N5401 
-160 v 
-150 v 

-5.0 v 
600 mA 

EBC 
1 2 3 

TEST CONDITIONS 

le= 1.0 mA, I B = 0 

le= 100 µA, IE = 0 

1e=10µA,1c=o 

VcB=-1oov.1e=o 

VcB=-12ov.1e=o 

VcB = -100 V, le= 0, TA= 100°c 

VcB = -120 V, IE= 0, TA= 100°c 

veB=-3.ov,ic=o 

le= 1.0 mA, Vee= -5.0 V 

le= 10 mA, Vee= -5.0 V 

IC= 50 mA, Vee= -5.0 V 

le= 10 mA, I B = 1 .0 mA 

IC = 50 mA, I B = 5.0 mA 

le= 10 mA, IB = 1.0 mA 

lc=50mA,IB=5.0mA 

le= 10 mA, Vee= -10 V, 

f=100MHz 

VcB = -10 v. le= o. f = 1.0 MHz 

le= 1.0 mA, Vee= -10 v. f = 1.0 kHz 

ic = 250 µA, Vee= -5.o v. Rs= 1.0 kn, 

f = 10 Hz to 15.7 kHz 

•Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted :;>n applications involving pulsed or low duty cycle o~erations. 
3. These ratings give a maximum junction temperature of 150 C and junction to case thermal resistance of 125 C/W (derating factor of 

8.0 mW/°C); junction to ambient thermal resistance of 200° C/W (derating factor of 5.0 mW/°C). 
4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length= 300 µs; duty cycle= 2%. 
6. For product family characteristic curves, refer to Section 5 - SS25. 
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2N5455 • 2N5456 
PNP HIGH SPEED SATURATED LOGIC SWITCHES 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• t 0 n ... 20 ns (MAXI @ 300 mA 

• toff ... 30 ns (MAXI @ 300 mA 
• TS • •• 35 ns (MAXI @ 10 mA 
• VcEO ... 15 V (MIN) (2N5455l, 25 V (MINI (2N5456) 

• COMPLEMENTS ... 2N3013, 2N3014 

ABSOLUTE MAXIMUM RATINGS (Note 11 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 

Lead Temperature (60 seconds) 

Maximum Power Dissipation (Notes 2 & 31 

Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages and Current 

VcBO Collector to Base Voltage 

VcES Collector to Emitter Voltage 

VEBO Emitter to Base Voltage 

VcEO Collector to Emitter Voltage (Notes 4 & 71 

le DC Collector Current 

-65°C to +200°c 

200°c 

300°c 

1.0W 

0.34W 

2N5456 2N5455 

-25V -15 v 
-25 v -15 v 
-4.5V -4.5V 

-25 v -15 v 
300 mA 300 mA 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 
2N5455 2N5456 

UNITS 
MIN. MAX. MIN. MAX. 

ICES Collector Cutoff Current 50 nA 

50 nA 

50 µA 

50 µA 

IEBO Emitter Cutoff Current 100 100 µA 

BVcBo Collector to Base Breakdown Voltage -15 -25 v 
BVcEs Collector to Emitter Breakdown -15 -25 v 

Voltage 

BVEBO Emitter to Base Breakdown Voltage -4.5 -4.5 v 
BVcEo Collector to Emitter Breakdown -15 -25 v 

Voltage (Note 61 

hf E DC Current Gain 20 20 

(Note 61 30 120 30 120 

30 30 

25 25 

15 15 

VcE(satl Collector to Emitter Saturation -0.15 -0.15 v 
Voltage (Note 61 -0.15 -0.15 v 

-0.23 -0.23 v 
-0.50 -0.55 v 

VBE Base to Emitter Voltage -0.85 -0.85 v 
(Note 61 -0.70 -0.96 -0.70 -0.96 v 

-1.20 -1.20 v 
-1.60 -1.60 v 

Ceb Emitter to Base Capacitance 25 25 pf 

(Note 51 

Additional Electrical Characteristics on following page. 

NOTES: 

See T018·2 Package Outline 

E B c 
1 2 3 

TEST CONDITIONS 

VcE = -10 V, VBE = 0 

VcE=-15V,VBE=0 

VcE = -10 v. VBE = 0, TA= 125°C 

VcE = -15 v. VBE = 0, TA= 125°C 

.VEB = -4.5 V, le= 0 

IE=0,lc=100µA 

lc=100µA,VBE=0 

lc=0,IE=100µA 

lc=10mA 

VcE = -0.4 V, le= 10 mA 

VcE = -0.4 V, le= 30 mA 

VcE = -1.0 V, le= 100 mA 

VcE = -1.0 V, IC= 300 mA 

VcE = -1.0 V, le= 100 mA, TA= -55"C 

lc=10mA,IB=1.0mA 

le= 30 mA, I B = 3.0 mA 

lc=100mA,IB=10mA 

le= 300 mA, I B = 30 mA 

lc=10mA,IB=1.0mA 

le= 30 mA, I B = 3.0 mA 

lc=100mA,IB=10mA 

lc=300mA,IB=30mA 

le= 0, VEB = -0.5 V, f = 1 .0 MHz 

*Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 200°C, and junction to ambient thermal resistance of 515°C/W (derating factor 

of 1_g4 mW/°C; junction to case thermal resistance of 175°C/W (derating factor of 5.7 mW/°C). 
4. Rating refers to a high current point whare collector to emitter voltage is lowest. 
5. Ceb and Ccb measurements employ a three terminal capacitance bridge incorporating a guard circuit. The terminal, for which the de bias 

current is specified as zero, shall be connected to the guard terminal of the bridge. The case also shall be guarded. 
6. Pulse Conditions: length= 300 µs; duty cycle= 1.0%. 
7. Applicable 10 µA to 300 mA; pulse width .;; 10 µs, duty cycle= 2.0%. 
8. For product family characteristic curves, refer to Section 5-SS21. 
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2N5455 • 2N5456 
ELECTRICAL CHARACTERISTICS (25° C Ambient Temperature unless otherwise noted) (Cont'd) 

SYMBOL CHARACTERISTIC 
2N5455 2N5456 

UNITS TEST CONDITIONS 
MIN. MAX. MIN. MAX. 

Ccb Collector to Base Capacitance 6.0 6.0 pF IE= 0, VcB = -10 V, f = 1.0 MHz 

(Note 5) 

lhtel Magnitude of Small Signal 4.5 4.5 VcE = -10 V, le= 30 mA, f = 100 MHz 

Current Gain 

Ts Charge Storage Time Constant 35 35 ns lc=10mA,IB1 =IB2=10mA 

(see test circuit no. 384.) 

ton Turn On Time 20 20 ns le= 300 mA, IB1=30 mA 

(see test circuit no. 470) 

to ff Turn Off Time 30 30 ns le= 300 mA, IB1 = IB2 = 30 mA 

(see test circuit no. 470) 
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2N5457•2N5458•2N5459 
N-CHANNEL DEPLETION MODE JUNCTION FIELD EFFECT 

DIFFUSED SILICON PLANAR* TRANSISTORS 

• Yfs ... 1000 to 6000 µmhos 

• loss ... 1.0 mA to 16 mA 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 

t Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25°C Ambient Temperature 

at 25°C Case Temperature 

Maximum Voltages and Current 
Vos Drain to Source Voltage 

VoG Drain to Gate Voltage 
V GS(r) Reverse Gate to Source Voltage 
I G Gate Current 

-65°C to +150°C 

150°C 

0.625 w 
1.0 w 

25 v 
25 v 
25 v 

10 mA 

See T092-1 Package Outline 

DSG 
1 2 3 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

2N5457 
SYMBOL CHARACTERISTIC 

MIN. MAX. 

BVGSS Gate to Source Breakdown Voltage 25 

IGss Gate Reverse Current 1.0 

200 

VGS(OFF) Gate to Source Cutoff Voltage 0.5 6.0 

loss Zero Gate Voltage Drain Current 1.0 5.0 
(Note 4) 

IYfsl Forward Transfer Admittance 1000 5000 
(Note 4) 

IYosl Output Admittance (Note 4) 50 

Ciss Input Capacitance 7.0 

Crss Reverse Transfer Capacitance 3.0 

NF Common Source Spot 3.0 
Noise Figure 

NOTES: 

2N5458 

MIN. MAX. 

25 

1.0 

200 

1.0 7.0 

2.0 9.0 

1500 5500 

50 

7.0 

3.0 

3.0 

2N5459 
UNITS TEST CONDITIONS 

MIN. MAX. 

25 v IG = -10 µA, Vos= 0 

1.0 nA VGs = -15 V, Vos= 0 

200 nA VGs = -15 V, Vos= 0, TA= 100°C 

2.0 8.0 v Vos= 15 V, le= 10 nA 

4.0 16 mA Vos= 15 V, VGs = 0 

2000 6000 µmhos Vos= 15 V, VGs= 0, f = 1.0 kHz 

50 µmhos V DS = 15 V, VG s = 0, f = 1 . 0 kHz 

7.0 pF Vos= 15 V, VGs = 0, f = 1.0 MHz 

3.0 pF Vos= 15 V, VGs = 0, f = 1.0 MHz 

3.0 dB Vos= 15 V, VGs = 0, f = 1.0 kHz, 
VG = 1.0 µmho, RG = 1 .0 m.11, 
BW = 1.0 Hz 

•Planar is a patented Fairchild process. 
tFairchild exceeds JEDEC registered value for this parameter. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 150° C and junction to case thermal resistance of 125° C/W (derating factor of 

8.0 mW/°C); junction to ambient thermal resistance of 200°C/W (derating factor of 5.0 mW/°C). 
4. Pulse conditions: pulse width ,,;;; 630 ms; duty cycle,,;;; 10%. 
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2N5484•2N5485•2N5486 
N-CHANNEL DEPLETION MODE JUNCTION FIELD EFFECT 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Po .•. 625 mW@ TA= 25°C 
• Gps ... 18-30 dB @ 100 MHz, 10-20 dB @ 400 MHz (2N5485, 2N5486) 
• NF ... 2.0 dB (MAX)@ 100 MHz, 4.0 dB (MAX)@ 400 MHz, 2.5 dB (MAX)@ 1.0 kHz (2N5485, 2N5486) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

t Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 

t Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages and Currents 
Vos Drain Gate Voltage 
VGs Reverse Gate to Source Voltage 
ID Drain Current 
IG(f) Forward Gate Current 

-65°C to +150°C 
150°C 

1.0W 
0.625 w 

25 v 
25 v 

30mA 
10 mA 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

2N5484 2N5485 2N5486 
SYMBOL CHARACTERISTIC UNITS 

MIN. MAX. MIN. MAX. MIN. MAX. 

V(BR)GSS Gate to Source Breakdown Voltage 25 25 25 v 

VGS(OFF) Gate to Source Cutoff Voltage 0.3 3.0 0.5 4.0 3.0 7.5 v 

IGss Gate Reverse Current 1.0 1.0 1.0 nA 

0.2 0.2 0.2 µA 

loss Zero Gate Voltage Drain Current 1.0 5.0 4.0 10 8.0 20 mA 

IYfsl Forward Transmittance 3,000 6,000 3,500 7,000 4,000 8,000 µmhos 

Re (Yfsl Forward Transconductance 2,500 µmhos 

3,000 3,500 µmhos 

IYosl Output Admittance 50 60 75 µmhos 

Re (Y 0 sl Output Conductance 75 µmhos 

100 100 µmhos 

Re (Yisl Input Conductance 100 µmhos 

1.0 1.0 mm hos 

Ciss Input Capacitance 5.0 5.0 5.0 pF 

Crss Reverse Transfer Capacitance 1.0 1.0 1.0 pF 

Coss Output Capacitance 2.0 2.0 2.0 pF 

NF Noise Figure 2.5 2.5 2.5 dB 

3.0 dB 

2.0 2.0 dB 

4.0 4.0 dB 

4.0 dB 
(TYP) 

See T092-1 Package Outline 

DSG 
1 2 3 

TEST CONDITIONS 

IG = 1.0 µA, Vos= 0 

Vos= 15 V. ID= 10 nA 

vGs = 20 v. Vos= o 
VGs = 20 v. Vos= o. TA= 100°c 

Vos=15V,VGs=O 

Vos= 15 V, VGs = o. f = 1.0 kHz 

Vos= 15 V, VGs = 0, f = 100 MHz 

Vos= 15 V, VGs = o. f = 400 MHz 

Vos= 15 v. VGs = o, f = 1.0 kHz 

Vos= 15 v. VGs = 0, f = 100 MHz 

Vos= 15 V, VGs = 0, f = 400 MHz 

Vos= 15 V, VGs = 0, f = 100 MHz 

Vos= 15 V, VGs = o. f = 400 MHz 

Vos= 15V, VGs=O,f= 1.0MHz 

Vos= 15 V, VGs= O,f = 1.0 MHz 

Vos= 15 V, VGs = o. f = 1.0 MHz 

Vos=15V,VGs=O 
RG = 1.0 Mn, f = 1.0 kHz 

Vos= 15V, 10 = 1.0mA, 
RG = 1.0 kn, f = 100 MHz 

Vos= 15 V, lo= 4.0 mA, 
RG = 1.0 kn, f = 100 MHz 

Vos= 15 V, lo= 4.0 mA, 
RG = 1.0 kn, f = 400 MHz 

Vos= 15 V, lo= 1.0 mA, 
RG = 1.0 kn, f = 200 MHz 

Additional Electrical Characteristics on following page. *Planar is a patented Fairchild process. 
tFairchild exceeds JEDEC registered value. 

NOTES: 
1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 150° C and junction to case thermal resistance of 125° C/W (derating factor of 

8.0 mW/°C); junction to ambient thermal resistance of 200°C/W (derating factor of 5.0 mWJ°C). 
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2N5484•2N5485·2N5486 
ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) (Cont'd) 

2N5484 2N5485 2N5486 
SYMBOL CHARACTERISTIC UNITS TEST CONDITIONS 

MIN. MAX. MIN. MAX. MIN. MAX. 

Gps Insertion Power Gain 16 25 dB Vos= 15 V, lo= 1.0 mA, 
f=lOOMHz 

18 30 18 30 dB Vos= 15 V, lo= 4.0 mA, 
f = 100 MHz 

10 20 10 20 dB Vos= 15 V, lo= 4.0 mA, 
f = 400 MHz 

I 
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2N5550 • MPS5551 M 
NPN SMALL SIGNAL HIGH VOLTAGE GENERAL PURPOSE AMPLIFIERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Po ... 625 mW@ TA= 25°C 
• VcEO ... 160 v (MIN) (MPS5551M) 

• hFE ... 80-250@ 10 mA (MPS5551M) 

• VcE(satl ... 0.2 V (MAXI @50 mA (MPS5551MI 
• COMPLEMENTS ... 2N5400, 2N5401 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

t Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 

Lead Temperature (10 seconds) 

t Maximum Power Dissipation (Notes 2 & 3) 

Total Dissipation at 25°C Ambient Temperature 
at 25° C Case Temperature 

Maximum Voltages and Current 

Vcso Collector to Base Voltage 

VcEO Collector to Emitter Voltage (Note 4) 

VEBO Emitter to Base Voltage 
le Collector Current 

2N5550 

160 v 
140 v 
6.0 v 

600 mA 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

2N5550 MPS5551 M 
SYMBOL CHARACTERISTIC 

MIN. MAX. MIN. MAX. 

BVcEO Collector to Emitter Breakdown 140 160 
Voltage 

BVcso Collector to Base Breakdown Voltage 160 180 

BVEBo Emitter to Base Breakdown Voltage 6.0 6.0 

lcso Collector Cutoff Current 100 

50 

100 

50 

IEBO Emitter Cutoff Current 50 50 

hFE DC Pulse Current Gain (Note 5) 60 80 

60 250 80 250 

20 30 

VcE(sat) Collector Saturation Voltage (Note 5) 0.15 0.15 

0.25 0.20 

VsE(sat) Base Saturation Voltage !Note 5) 1.0 1.0 

1.2 1.0 

Cob Output Capacitance 6.0 6.0 

Cib Input Capacitance 30 30 

tr Current Gain Bandwidth Product 100 300 100 300 

hte Small Signal Current Gain 50 200 50 200 

NF Noise Figure 10 8.0 

NOTES: 

See T092-1 Package Outline 

-55°C to +150°C 
150°C 

260°C 

0.625 w 
EBC 

1.0 w 123 

MPS5551M 

180 v 
160 v 
6.0 v 

600 mA 

UNITS 

v 

v 
v 

nA 

nA 

µA 

µA 

nA 

v 
v 
v 
v 

pF 

pF 

MHz 

dB 

TEST CONDITIONS 

le= 1.0 mA, 18 = o 

lc=100µA,IE=O 

IE=10µA,lc=O 

Vea= 100 V, IE= 0 

Vea= 120 V, IE= 0 

Vea= 100 V, IE= 0, TA= 100°c 

Vea= 120 V, IE= 0, TA= 100°c 

VEB=4.0V,lc=O 

le= 1.0 mA, VcE = 5.0 V 

le= 10 mA, VcE = 5.0 V 

le= 50 mA, VcE = 5.0 V 

le= 10 mA, I B = 1.0 mA 

lc=50mA, ls=5.0mA 

le= 10mA, 19= 1.0mA 

le= 50 mA, Is= 5.0 mA 

Vea= 10V, IE=O,f= 1.0MHz 

VEB = 0.5 v' le= 0, f = 1.0 MHz 

le= 10 mA, VcE = 10 V, f = 100 MHz 

le = 1.0 mA, VcE = 10 V, f = 1 .0 kHz 

le= 250 µA, VcE = 5.0 V, Rs= 1.0 kn, 
f = 10 Hz to 15.7 kHz 

•Planar is a patented Fairchild process. 
tFairchild exceeds JED EC registered values. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 125°C/W (derating factor of 

8.0 mW/°C); junction to ambient thermal resistance of 200°C/W (derating factor of 5.0 mW;°C). 
4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length= 300 µs; duty cycle= 1%. 
6. For product family characteristic curves, refer to Section 5-SS16. 
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2N5668•2N5669•2N5670 
N-CHANNEL JUNCTION FIELD EFFECT 

DIFFUSED SILICON PLANAR* TRANSISTORS 

VHF AMPLIFIER AND MIXER 
• Po ... 625 mW @ TA = 25° c 
• NF .•. 2.5 dB (MAX) 
• Crss ... 1.0 pF (TYP) 
• Ciss ... 4.7 pF (TYP) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 

t Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages and Currents 
Vos Drain to Source Voltage 
VoG Drain Gate Voltage 
VGsR Reverse Gate to Source Voltage 
IGF Forward Gate Current 
ID Drain Current 

-65° C to +150° C 
150°C 

1.0W 
0.625 w 

25 v 
25 v 
25 v 

10mA 
20 mA 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

2N5668 2N5669 2N5670 
SYMBOL CHARACTERISTIC UNITS 

MIN. MAX. MIN. MAX. MIN. MAX. 

V(BR)GSS Gate Source Breakdown Voltage 25 25 25 v 

VGS(Off) Gate Source Cutoff Voltage 0.2 4.0 1.0 6.0 2.0 8.0 v 

IGSS Gate Reverse Current 2.0 2.0 2.0 nA 

2.0 2.0 2.0 µA 

loss Zero Gate Voltage Drain 1.0 5.0 4.0 10 8.0 20 nA 

IYfsl Forward Transadmittance 1,500 6,500 2,000 6,500 3,000 7,500 µmhos 

Re(Yfsl Forward Transconductance 1,000 1,600 2,500 µmhos 

IYosl Output Admittance 20 50 75 µmhos 

RelYosl Output Conductance 50 100 150 µmhos 

RelYisl Input Conductance 800 800 800 µmhos 

Ciss Input Capacitance 7.0 7.0 7.0 pF 

Crss Reverse Transfer Capacitance 3.0 3.0 3.0 pF 

Coss Output Capacitance 4.0 4.0 4.0 pF 

NF Common Source Noise 2.5 2.5 2.5 dB 

(see test circuit no. 2010) 

Gps Power Gain 16 16 16 dB 

(see test circuit no. 2010) 

See T092·1 Package Outline 

DSG 
1 2 3 

TEST CONDITIONS 

IG = 10 µA, Vos= 0 

10 s=15V,lo=10nA 

VGs=-15V,Vos=O 

vGs = -15 v. v0 s = o. TA= 100°c 

Vos= 15 v. vGs = o 
Vos= 15 V, VGs = 0, f = 1.0 kHz 

Vos= 15 V, VGs = o. f = 100 MHz 

Vos= 15 V, VGs = o. f = 1.0 kHz 

Vos= 15 V, VGs = o. f = 100 MHz 

Vos= 15 V, VGs = 0, f = 100 MHz 

Vos= 15 V, VGs = 0, f = 1.0 MHz 

Vos= 15 V, VGs = 0, f = 1.0 MHz 

Vos= 15V, VGs=O,f= 1.0MHz 

Vos= 15 V, VGs = 0, f = 100 MHz, 
RG = 1.0 k!1 

Vos= 15 V, VGs = o. f = 100 MHz 

*Planar is a patented Fairchild process. 
t Fairchild exceeds J E DEC registered values. 

NOTES: 
1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 125°C/W (derating factor of 

8.0 mW!°C); junction to ambient thermal resistance of 200°C/W (derating factor of 5.0 mW/°C). 
4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length= 100 ms; duty cycle S. 10%. 
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2N5679 • 2N5680 • 2N5681 • 2N5682 
1.0 AMP 10 WAIT NPN-PNP COMPLEMENTARY POWER 

DIFFUSED SILICON PLANAR* TRANSISTORS 

• fT ..• 30MHz@lc=100mA 
• VcElsatl ... o.s v@ le= 0.25 A 
• COMPLEMENTS •.. 2N5679, PNP l2N5681, NPNI; 2N5680, PNP l2N5682, NPNI 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Storage Temperature· 
Operating Junction Temperature 
Lead Temperature (60 seconds) 

Maximum Power Dissipation 
Continuous Dissipation at 25°C Case Temperature 
Linear Derating Factor 
Continuous Dissipation at 25°C Ambient Temperature 
Linear Derating Factor 

Maximum Voltages and Currents 
Vcso Collector to Base Voltage 
Veso Emitter to Base Voltage 
Vceo Collector to Emitter Voltage 
le Collector Current 
I B Base Current 

2N5679 
-100V 
-4.0V 
-100V 

1.0A 
0.5A 

2N5680 
-120V 
-4.0V 
-120V 

1.0A 
0.5A 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

2N5679 2N5680 
SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. 

VcEO(sus) Collector Sustaining Voltage -100 -120 
(Note 2) 

hFE DC Current Gain 5.0 5.0 
(Note 2) 40 150 40 150 

VcE(sat) Collector Saturation Voltage -2.0 -2.0 
(Note 2) -1.0 -1.0 

-0.6 -0.6 

VBE(ON) Base to Emitter "On" Voltage -1.0 -1.0 
(Note 2) 

hfe High Frequency Current Gain 3.0 3.0 

Cob Common Base Output 50 50 
Capacitance 

hfe Small Signal Current Gain 40 40 

lcex Collector Cutoff Current 1.0 
(Note 3) 1.0 

1.0 

1.0 

lcso Collector Cutoff Current 1.0 

1.0 

leso Emitter Cutoff Current 1.0 1.0 

lceo Collector Cutoff Current 10 

10 

Additional Electrical Characteristics on following page. 

NOTES: 

See T05-2 Package Outline 

-65°C to +200°C 
200°C 
230°C 

2N5681 
100V 
4.0V 
100V 
1.0A 
0.5A 

UNITS 

v 

v 

v 

v 

v 

pF 

mA 

mA 

µA 

µA 

µA 

µA 

µA 

µA 

µA 

10W 
0.057Wl°C 

1.0W 
0.0057Wl°C 

2N5682 
120V 
4.0V 
120V 
1.0A 
0.5A 

E B C 
1 2 3 

TEST CONDITIONS 

le= 10mA, Is= o 

ic = 1.0 A, Vee = -2.0 v 

le= 250 mA, Vee= -2.0 V 

le= 1.0A, ls= 2oomA 

le = 500 mA, Is = 50 mA 

le= 250mA, Is= 25mA 

le= 250 mA, Vee= -2.0 V 

le= 100 mA, Vee= -10 v, t = 10 MHz 

Vea= -20V, IE= 0, f = 1.0MHz 

Vee= -1.5V, le= 2oomA, f = 1.0 kHz 

Vee= -100 v. ve8 = -1.5 v. Tc= 150°c 

Vee= -120 v. ve8 = -1.5 v. Tc= 150°c 

Vee= -100 v. Vea= -1.5 v 

Vee =-12ov. ve8 = -1.5V 

vc8 =-1oov,1e =o 

V CB = -120 V, I E = 0 

ve8 = -4.o v. le= o 

Vee= -10 v. 18 = o 

Vee= -BOV, ls= 0 

•Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. Pulse conditions: length= 300 µs; duty cycle= 2%. 
3. Emitter diode is reversed biased. 
4. For product family characteristic curves, refer to Section 5 -PWR 13 for 2N5679 and 2N5680, PWR 3 for 2N5681 and 2N5682. 
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2N5679 • 2N5680 • 2N5681 • 2N5682 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) (Cont'd) 

2N5681 2N5682 
SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS 

le EX Collector Cutoff Current 1.0 mA V CE = 1 00 V, V EB = 1 . 5 V, Tc = 1 50° C 

1.0 mA VcE = 120V, VEB = 1.5V, Tc= 150°C 

1.0 µA VcE = 100V, VEB = 1.5V 

1.0 µA VcE = 120V, VEB = 1.5V 

lcso Collector Cutoff Current 1.0 µA V CB = 100 V, IE = 0 

1.0 µA V CB = 120 V, IE = 0 

IEBO Emitter Cutoff Current 1.0 1.0 µA VEB = 4.0V, le= 0 

lcEO Collector Cutoff Current 10 µA VcE = 70 V, lg= 0 

10 µA VcE = 80 V, lg= 0 

VcEO(sus) Collector Sustaining Voltage 100 120 v le= 10 mA, 18 = o 
(Note 2) 

hFE DC Current Gain (Note 2) 5.0 5.0 le= 1.0 A, VcE = 2.0 v 
40 150 40 150 le= 250 mA, VcE = 2.0 V 

VcE(sat) Collector Saturation Voltage 2.0 2.0 v le= 1.0A, 18 = 200mA 
(Note 2) 1.0 1.0 v le= 500 mA, lg= 50 mA 

0.6 0.6 v le= 250 mA, lg= 25 mA 

VBE(ON) Base to Emitter "On " Voltage 1.0 1.0 v le= 250 mA, VcE = 2.0 V 
(Note 2) 

hfe High Frequency Current Gain 3.0 3.0 le= 100mA, VcE = 10V, f = 10MHz 

Cob Common Base Output Capacitance 50 50 pF Veg= 20V, IE= 0, f = 1.0MHz 

hte Small Signal Current Gain 40 40 VcE = 1.5 V, le= 200 mA, f = 1.0 kHz 

I 
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2N5771 •2N5910•PN5910 
PNP ULTRA HIGH SPEED SATURATED LOGIC SWITCHES 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTOR 

• Po ... 625 mW@ TA= 25°C (2N5771, PN59101 
• t0 n ... 15 ns (MAXI@ 10 mA, toff ... 20 ns (MAXI@ 10 mA 
• Ts ••• 20 ns (MAXI @ 10 mA 
• Vceo ... 15 v (MINI (2N57711, 20 v (MIN) (2N/PN59101 
• COMPLEMENTS . .. 2N5769, 2N5772, (T092I; 2N3646, 2N4275 (T018) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature ( 10 seconds) 

Maximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25°C Ambient Temperature 

at 25°C Case Temperature 

Maximum Voltages and Current 
Vcso Collector to Base Voltage 
VcEO Collector to Emitter Voltage 
VEBO Emitter to Base Voltage 
VcES Collector to Emitter Voltage 
le Collector Current 

2N5910 
-55°C to +135°C 

135°C 
260°C 

0.310W 

2N/PN5910 

-20 v 
-4.5 v 
-20V 
50mA 

2N5771, PN5910 
-55°C to +150°C 

150°C 
260°C 

0.625 w 
1.0W 

2N5771 
-15V 
-15 v 
-4.5 v 

50mA 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 
2N/PN5910 2N5771 

UNITS 
MIN. MAX. MIN. MAX. 

ICES Collector Reverse Current 10 nA 

10 nA 

5.0 µA 

5.0 µA 

IEBO Emitter Cutoff Current 100 µA 

1.0 µA 

Is Base Current 10 nA 

BVcES Collector to Emitter Breakdown -20 -15 v 
Voltage 

BVcEO Collector to Emitter Breakdown -20 -15 v 
Voltage (Note 5) 

BVcso Collector to Base Breakdown -20 -15 v 
Voltage 

BVEBO Emitter to Base Breakdown -4.5 -4.5 v 
Voltage 

hFE DC Current Gain (Note 5) 15 35 

30 120 50 120 

30 40 

20 

VcE(sat) Collector Emitter Saturation --0.15 -0.18 v 
Voltage (Note 5) -0.15 v 

-0.5 -0.6 v 
VsE(sat) Base to Emitter Saturation -0.8 v 

Voltage (Note 5) -0.75 -0.95 -0.8 -0.95 v 
-1.5 -1.5 v 

See Package Outlines 

T092-1 

EBC 
123 

2N5771 
PN5910 

T018-4 

EBC 
1 2 3 

2N5910 

TEST CONDITIONS 

VcE =-10 v. VsE = 0 

VcE = -8.0 V, VsE = 0 

VcE =-10 V, VsE = 0, TA= 65°C 

VcE =-8.0 V, VsE = 0, TA= 125°C 

VEB = -4.0 V, le= 0 

VEB = -4.5 V, le= 0 

VcE = -6.0 V, VEB = 0 

le= 100µA, VsE = 0 

le= 3.0 mA, Is= 0 

le= 100 µA, IE= 0 

IE= 100 µA, le= 0 

VcE = -0.5 V, le= 1.0 mA 

VcE = -0.3 V, le= 10 mA 

VcE = -1.0 V, le= 50 mA 

le= 10 mA, VcE = -0.3 V, 

TA= -55°C 

le= 10 mA, Is= 1.0 mA 

le= 1.0 mA, Is= 0.1 mA 

le= 50 mA, 18 = 5.0 mA 

le= 1.0 mA, 18 = 0.1 mA 

le= 10 mA, 18 = 1.0 mA 

le= 50 mA, 18 = 5.0 mA 

Additional Electrical Characteristics on following page. 

NOTES: *Planar is a patented Fairchild process. 
1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 
3. These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 125°C/W (derating factor of 

8.0 mW/ °C); junction to ambient thermal resistance of 200°C/W (derating factor of 5.0 mW/ °C) for 2N5771 and PN5910. These ratings 
give a maximum junction temperature of 135°C and junction to ambient thermal resistance of 355°C/W (derating factor of 2.82 MW/ °C), for 
2N5910. 

4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length= 300 µs; duty cycle= 1 %. 
6. For product family characteristic curves, refer to Section 5 - SS31. 
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2N5771 • 2N5910 • PN5910 
ELECTRICAL CHARACTERISTICS (25"C Ambient Temperature unless otherwise noted) (Cont'd) 

SYMBOL CHARACTERISTIC 
2N/PN5910 2N5771 

UNITS TEST CONDITIONS 
MIN. MAX. MIN. MAX. 

Ceb Emitter to Base Capacitance 3.5 3.5 pF le= 0, VEB = 0.5 V, f = 140 kHz 

Ccb Collector to Base Capacitance 3.0 3.0 pF IE= 0, VcB = -5.0 V, f = 140 kHz 

hfe High Frequency Current Gain 7.0 8.5 le= 10 mA, VcE = -10 V, f = 100 MHz 

tan Turn On Time 15 15 ns le= 10 mA, 1B1=1.0 mA 
(see test circuit no. 348) 

ta ff Turn Off Time 20 20 ns le= 10 mA. IB1 = IB2 = 1.0 mA 
(see test circuit no. 348) 

Ts Charge Storage Time 20 20 ns le= 10 mA, IB1· ~ 1B2" 10 mA 
(see test circuit no. 234) 

le Bo Collector to Base Cutoff Current 10 ns vcB = -8.o v. le= o 

I 
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2N5830•2N5831•2N5832•2N5833 
NPN SMALL SIGNAL HIGH VOLTAGE GENERAL PURPOSE AMPLIFIERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Po ... 625 mW@ TA= 25°C 

• VcEo ..• 100 v (MIN) (2N5830), 140 v (MIN) (2N5831/2), 180 v (MINI (2N5833) 

• hFE ... 80 (MIN) (2N5830/1), 175 (MIN) (2N5832), 50 (MIN) (2N5833) 

• Ccb ••. 4.0 pF (MAX) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (10 seconds) 

Maximum Power Dissipation (Notes 2 & 3) 

Total Dissipation at 25°C Ambient Temperature 
at 25°C Case Temperature 

-55° C to +150° C 
150°C 
260°C 

0.625 w 
1.0 w 

See T092·1 Package Outline 

EBC 
1 2 3 

Maximum Voltages and Current 

VEBO Emitter to Base Voltage 

2N5830 
5.0 v 

120 v 
100 v 

2N5831, 2N5832 
5.0V 

2N5833 
6.0 v 

200 v 
180 v 

Vcso Collector to Base Voltage 160 v 

VcEo Collector to Emitter Voltage 140 v 

I c Collector Current 600mA 600 mA 600 mA 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 
2N5830 2N5831 

UNITS TEST CONDITIONS 
MIN. MAX. MIN. MAX. 

lcso Collector Cutoff Current 50 nA Vcs = 100 V, IE= 0 

50 nA Vcs = 120 V; IE= 0 

25 µA Vcs = 100 V, IE= 0, TA= 100°C 

25 µA Vcs = 120 v. IE= 0, TA= 100°C 

IEBO Emitter Cutoff Current 50 50 nA VEB = 4.0 V, le= 0 

BVcso Collector to Base Breakdown 120 160 v le= 100 µA, IE= 0 

Voltage 

BVEBO Emitter to Base Breakdown 5.0 5.0 v IE=10µA,lc=O 

Voltage 

BVcEO Collector to Emitter Breakdown 100 140 v le= 1.0 mA, I B = 0 

Voltage 

hfE DC Current Gain 60 60 VcE = 5.0 V, le= 1.0 mA 

(Note 4) 80 500 80 250 VcE = 5.0 V, le= 10 mA 

80 80 VcE = 5.0 V, le= 50 mA 

VBE(ON) Base to Emitter "On" Voltage 0.8 0.8 v le= 1.0 mA, VcE = 5.0 V 

VsE(sat) Base to Emitter Saturation 0.8 0.8 v 1c=1.omA,ls=o.1 mA 

Voltage (Note 4) 1.0 1.0 v le= 10 mA, Is= 1.0 mA 

1.0 1.0 v le= 50 mA, Is= 5.0 mA 

VcE(sat) Collector to Emitter 0.15 0.15 v lc=1.0mA,ls=0.1 mA 

Saturation Voltage (Note 4) 0.20 0.20 v IC = 10 mA, I B = 1 .0 mA 

0.25 0.25 v le= 50 mA, Is= 5.0 mA 

hie Input Resistance 6.0 6.0 kn le= 1.0 mA, VcE = 10V,f=1.0 kHz 

hoe Output Conductance 40 40 µmho le= 1.0 mA, VcE = 10 V, f = 1.0 kHz 

hfe Small Signal Current Gain 60 60 le= 1.0 mA, VcE = 10v,f=1.0 kHz 

Ccb Collector to Base Capacitance 4.0 4.0 pF Vcs = 10 V, IE= 0, f = 1.0 MHz 

Jhtel Magnitude of Common Emitter 1.0 5.0 1 .0 5.0 le= 10 mA, VcE = 10 v, f = 100 MHz 
High Frequency Current Gain 

Additional Electrical Characteristics on following page. *Planar is a patented Fairchild process. 

NOTES: 
1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temeperature of 150°C and junction to case thermal resistance of 125°C/W (derating factor of 

8.0 mW/°C); junction to ambient thermal resistance of 200°C/W (derating factor of 5.0 mW/°C). 
4. Pulse conditions: length.;;; 300 µs; duty cycle.;;; 1%. 
5. For additional product family characteristic curves, refer to Section 5-SS16. 
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2N5830 • 2N5831 • 2N5832 • 2N5833 
ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) (Cont'd) 

SYMBOL CHARACTERISTIC 
2N5832 2N5833 

UNITS TEST CONDITIONS 
MIN. MAX. MIN. MAX. 

lcso Collector Cuto.ff Current 50 nA Vcs = 120 V, IE= 0 

10 nA Vcs=160V,IE=0 

25 µA Vcs = 120 V, IE =O, TA= 100°C 

25 µA Vcs = 160 V, IE =O, TA= 100°C 

IEBO Emitter Cutoff Current 50 nA VEs = 4.0 V, le= 0 

50 nA VEs = 5.0 V, le= 0 

BVcso Collector to Base Breakdown Voltage 160 200 v lc=100µA,IE=0 

BVEBo Emitter to Base Breakdown Voltage 5.0 6.0 v IE= 10µA, le =O 

BVcEo Collector to Emitter Breakdown 140 180 v le= 1.0 mA, I B = 0 

Voltage 

hFE DC Current Gain (Note 4) 125 50 VcE = 5.0 V, IC= 1.0 mA 

175 500 50 250 VcE = 5.0 V, le= 10 mA 

150 50 VcE = 5.0 V, le= 50 mA 

VBE(ON) Base to Emitter "On" Voltage 0.8 0.8 v le= 1.0 mA, VcE = 5.0 V 

VsE(sat) Base to Emitter Saturation 0.8 0.8 v le= 1.0 mA, Is= 0.1 mA 

Voltage (Note 4) 1.0 1.0 v le= 10 mA, 19 = 1.0 mA 

1.0 1.0 v le= 50 mA, Is= 5.0 mA 

VcE(sat) Collector to Emitter Saturation 0.15 0.15 v le= 1.0 mA, Is =0.1 mA 

Voltage (Note 4) 0.20 0.20 v le = 10 mA, I B = 1 .0 mA 

0.25 0.25 v le= 50 mA, IB = 5.0 mA 

hie Input Resistance 6.0 6.0 k.!1 le= 1.0 mA, VcE = 10 V, f = 1.0 kHz 

hoe Output Conductance 40 40 µmho le= 1.0 mA, VcE = 10 V, f = 1.0 kHz 

hte Small Signal Current Gain 125 50 le= 1.0 mA, VcE = 10 V, f = 1.0 kHz 

Ccb Collector to Base Capacitance 4.0 4.0 pF Vcs = 10 V, IE= 0, f = 1.0 MHz 

lhtel Magnitude of Common Emitter 1 .0 5.0 1.0 5.0 le= 10 mA, VcE = 10 V, f = 100 MHz 
High Frequency Current Gain 

I 
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2N5845 • 2N5845A 
NPN SMALL SIGNAL HIGH SPEED HIGH CURRENT SATURATED SWITCHES 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Po ... 625 mW@ TA= 25°C 

• ton ... 30 ns (MAX) @ 500 mA (2N5845A) 
• t 0 ff ... 50 ns (MAX) @ 500 mA (2N5845A) 

• VcEO ... 40 V (MIN) 
• hFE ... 35 - 150 @500 mA, 1.0 V (2N5845A) 

... 50 - 200 @ 100 mA, 1.0 V (2N5845A) 

• VcE(sat) ... 0.5 v (MAX)@ 500 mA (2N5845A) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

t Maximum Temperatures 
Storage Temperature 

Operating Junction Temperature 
Lead Temperature ( 10 seconds) 

t Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 

Maximum Voltages and Current 

Vcso Collector to Base Voltage 
VcEO Collector to Emitter Voltage (Note 4) 
VEBO Emitter to Base Voltage 
le Collector Current 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

2N5845 2N5845A 
SYMBOL CHARACTERISTIC 

MIN. MAX. MIN. MAX. 

BVcEO Collector to Emitter Breakdown Voltage 40 40 
(Note 5) 

BVcso Collector to Base Breakdown Voltage 50 50 

BVEBO Emitter to Base Breakdown Voltage 6.0 6.0 

icso Col I ector Cutoff Current 500 500 

IEBO Emitter Cutoff Current 50 50 

hFE DC Current Gain (Note 51 50 50 

50 200 50 200 

25 150 35 150 

VcE(satl Collector Saturation Voltage (Note 5) 0.25 0.25 

0.6 0.5 

VsE(satl Base Saturation Voltage (Note 51 0.85 0.85 

0.8 1.1 0.8 1.1 

lhtel Magnitude of Small Signal Current Gain 2.0 2.5 

Ccb Collector to Base Capacitance 9.0 9.0 

Ceb Emitter to Base Capacitance 70 70 

ton Turn On Time (see test circuit no. 5791 40 30 

td Delay Time (see test circuit no. 579) 17 15 

tr Rise Time (see test circuit no. 579) 28 25 

to ff Turn Off Time (see test circuit no. 5791 60 50 

ts Storage Time (see test circuit no. 579) 40 38 

tf Fall Time (see test circuit no. 579) 30 27 

NOTES: 

See T092-1 Package Outline 

-55°C to +150°C 

150°C 
260°C 

UNITS 

v 

v 
v 

nA 

nA 

v 
v 
v 
v 

pF 

pF 

ns 

ns 

ns 

ns 

ns 

ns 

1.5 w 
0.625 w 

50 v 
40 v 
6.0 v 

600 mA 

EBC 
1 2 3 

TEST CONDITIONS 

lc=10mA,ls=O 

le= 100 µA, IE= 0 

IE= 10 µA, le= 0 

Vcs = 40 V, IE= 0 

VEB = 4.0 V, le= 0 

le= 10 mA. VcE = 1.0 V 

le= 100 mA, VcE = 1.0 V 

le= 500 mA, VcE = 1.0 V 

le= 100 mA, Is= 10 mA 

le= 500 mA, Is= 50 mA 

le= 100 mA, Is= 10 mA 

le= 500 mA, Is= 50 mA 

le= 50 mA, VcE = 10 V, f = 100 MHz 

Vcs = 10 V, IE= 0, f = 100 kHz 

VEB = 0.5 V, le= 0, f = 100 kHz 

le= 500 mA, ls1 ""50 mA, Vee= 40 V 

le= 500 mA, ls1 ""50 mA 

le= 500 mA, ls1 ""50 mA 

le= 500 mA, ls1 = ls2"" 50 mA, 

Vee= 40 v 
le= 500 mA, ls1 "" ls2 ""50 mA 

le= 500 mA, ls1 "" ls2 ""50 mA 

*Planar is a patented Fairchild process. 
tFairchild exceeds the JEDEC registered values. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 83°C/W (derating factor of 

12 mW;° C); junction to ambient thermal resistance of 200° C/W (derating factor of 5.0 mW/° C). 
4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length = 300 µs; duty cycle= 2%. 
6. For product family characteristic curves, refer to Section 5-SS13. 
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2N/PN5855•2N/PN5856•2N/PN5857•2N/PN5858 
PNP-NPN SMALL SIGNAL COMPLEMENTARY GENERAL PURPOSE 

DIFFUSED SILICON PLANAR*EPITAXIAL TRANSISTORS 

• Po ... 625 mW @TA= 25°C (FOR PN SERIES) 

• VcEO ... 60 V AND 80 V (MIN) 
• hFE ... 50 (MIN) FROM 10 mA TO 500 mA 
• 2N/PN5855, 2N/PN5857 (PNP); 2N/PN5856. 2N/PN5858 (NPNI 

• COMPLEMENTS ... SE6020, SE6021 (T051, PE6020, PE6021 (T092) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 

Storage Temperature 

Operating Junction Temperature 

Lead Temperature (10 seconds) 

Maximum Power Dissipation (Notes 2 & 3) 

Total Dissipation at 25°C Ambient Temperature 

Maximum Voltages and Current 
(Reverse Voltage Polarity for PNPI 

VEBO 

VcBo 

VcEO 

'c 

Emitter to Base Voltage 

Collector to Base Voltage 

Collector to Emitter Voltage 

Collector Current 

2N5855/6/7 /8 
-55°C to +135°C 

135°C 

260°C 

0.750 w 

2N/PN5855 
2N/PN5856 

5.0 v 
60 v 
60 v 
1.0 A 

PN5855/6/7 /8 
-55°C to +150°C 

150°C 

260°C 

0.625 w 

2N/PN5857 
2N/PN5858 

5.0 v 
80 v 
80 v 
1.0 A 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

2N/PN5855 2N/PN5857 

SYMBOL CHARACTERISTIC 2N/PN5856 2N/PN5858 UNITS 

MIN. MAX. MIN. MAX. 

le Bo Collector Cutoff Current 100 nA 

100 nA 

IEBO Emitter Cutoff Current 100 100 nA 

hFE DC Current Gain (Note 4) 50 50 

50 300 50 300 

50 50 

15 15 

VBE(sat) Base to Emitter Saturation Voltage 1.3 1.3 v 
(Note 4) 

VcE(sat) Collector to Emitter Saturation Voltage 0.4 0.4 v 
(Note 4) 

BVcBo Collector to Base Breakdown Voltage 60 80 v 
BVEBO Emitter to Base Breakdown Voltage 5.0 5.0 v 
VcEO(sus) Collector to Emitter Sustaining Voltage 60 80 v 

(Note 4) 

hfe High Frequency Current Gain 1.0 1.0 

Cob Output Capacitance 15 15 pF 

NOTES: 

See Package Outlines 

T05·4 T092·1 

EB 
1 2 

c 
3 

2N5855/6 

2N5857/8 

EBC 
1 2 3 

PN5856/6 

PN5857/8 

TEST CONDITIONS 

(Reverse Voltage Polarity for PNP) 

VcB = 40 V, IE= 0 

VcB=60V,IE=0 

VEB = 4.0 V, le= 0 

VcE=10V,lc=10mA 

VcE=10V,lc=150mA 

VcE=10V,lc=500mA 

VcE=10V,lc=1.0A 

lc=150mA,IB=15mA 

lc=150mA,IB=15mA 

IE = 0, le = 100 µA 

le =O, IE= 10µA 

lc=10mA,IB=O 

le= 50 mA. VcE = 10 V, f = 100 MHz 

IE= 0, VcB = 10 V, f = 100 kHz 

"'Planar is a patented Fairchild process. 

1. These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 125°C/W (derating factor of 

8.0 mW/Cl; junction to ambient thermal resistance of 200°C/W (derating factor of 5.0 mW!°C) for PN5855, PN5856, PN5857 and PN5858. 
These ratings give a maximum junction temperature of 135°C and junction to ambient thermal resistance of 150°C/W (derating factor 
of 6.8 mW/°C) for 2N5855. 2N5856, 2N5857 and 2N5858. 

4. Pulse conditions: length = 300 µs; duty cycle = 1 %. 
5. For product family characteristic curves, refer to Section 5-SS24 for 2N/PN5855/57 and SS17 for 2N/PN5856/58. 
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2N5871 • 2N5872 
100 WAIT PNP SILICON POWER 

DIFFUSED SILICON 81-MESAR TM TRANSISTORS 

• VcE(sat) ... 1.0V@ le= 4.0 A 
• lcEX ..• 0.25 mA (MAX) 

See T03-1 Package Outline 

• hfE ••• 20-100@ le= 2.5 A 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Storage Temperature -65° C to + 200° C 
Operating Junction Temperature 
Lead Temperature (10 seconds) 

Maximum Power Dissipation (Note 2) 
Total Dissipation at 25°C Case Temperature 
Linear Derating Factor 

Maximum Voltages and Currents 
Vcso Collector to Base Voltage 
VcEO Collector to Emitter Voltage 
VEBO Emitter to Base Voltage 
le Collector Current (Continuous) 
le Collector Current (Peak) 
I B Base Current (Continuous) 

2N5871 
-60V 
-60V 
-5.0V 

7.0A 
15A 

2.0A 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

2N5871 2N5872 
SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. UNITS 

VcEO(sus) Collector to Emitter Sustaining -60 -80 v 
Voltage (Note 4) 

hFE DC Current Gain (Note 4) 4.0 4.0 

20 100 20 100 

35 35 

VcE(sat) Collector to Emitter Saturation -1.0 -1.0 v 
Voltage (Note 4) -2.0 -2.0 v 

VsE(ON) Base to Emitter "On" Voltage -1.5 -1.5 v 
(Note 4) 

VsE(sat) Base to Emitter Saturation -2.5 -2.5 v 
Voltage (Note 4) 

le EX Collector Cutoff Current 0.25 mA 
(Note 3) 0.25 mA 

2.0 mA 

2.0 mA 

'cso Collector Cutoff Current 0.25 mA 

0.25 mA 

IEBO Emitter Cutoff Current 1.0 1.0 mA 

lcEO Collector Cutoff Current 0.5 mA 

0.5 rnA 

jhfel Magnitude of Common 4.0 4.0 
Emitter 

Small Signal Current Gain 

Cab Output Capacitance 300 300 pF 

hfe Small Signal Current Gain 20 20 

tr Rise Time 0.7 0.7 µs 

ts Storage Time 1.0 1.0 µs 

tf Fall Time 0.8 0.8 µs 

NOTES: 

200°C 
250°C 

115W 
0.658W/°C BE 

1 2 
2N5872 

-80V 
-80V 
-5.0V 

7.0A 
15 A 

2.0A 

TEST CONDITIONS 

Is= o, le= 10omA 

le= 7.0 A, VcE = -4.0 v 
le= 2.5 A, VcE = -4.0 v 
le= 500 mA, VcE = -4.0 V 

le= 4.0A, Is= 0.4A 

1c=7.0A,1 8 =1.75A 

le= 2.5 A, VcE = -4.0 v 

le= 7.0A, Is= 1.75A 

VcE = -60 V, VEB = -1.5 V 

VcE = -80 V, VEB = -1.5 V 

VcE =-60V, VEB =-1.5V, Tc= 150°C 

VcE = -80 v. VEB = -1.5 V, Tc= 150°C 

Vcs = -60V, IE= 0 

Vcs = -80 V, IE= 0 

VEs=5.0V 

Is = 0, VcE = -30 v 
Is = 0, VcE = -40 v 
VcE = -10V, le= 0.25A, f = 1.0MHz 

Vcs=-10V,IE=0,f=1.0MHz 

VcE = -4.0 V, le= 500 mA, f = 1.0 kHz 

Vee= -30 v. le= 2.5 A, 181 = 0.25 A 

Vee= -30 v. ic = 2.5 A, 181 = 182 = 0.25 A 

Vee= -30 v. ic = 2.5 A. 181 = 182 = o.25A 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 
3. Emitter diode is reversed biased. 
4. Pulse conditions: length= 300µs; duty cycle.;; 10%. 
5. For product family characteristic curves, refer to Section 5 -PWR 15. 
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• VcElsad ... 1.0 v@ lc = 4.0 A 
• ICEX ... 0.25 mA 
• hFE ... 20-100@ lc = 2.5 A 

ABSOLUTE MAXIMUM RATINGS (Note 1 l 

2N5873 • 2N5874 
100 WA TT NPN SILICON POWER 
DIFFUSED SILICON Bl-MESAR™ TRANSISTORS 

See T03-1 Package Outline 

Maximum Temperatures 
Storage Temperature -G5°C to +200°C 
Operating Junction Temperature 
Lead Temperature (10 seconds) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature 
Linear Derating Factor 

Maximum Voltages and Currents 
Vceo Collector to Base Voltage 
VEBO Emitter to Base Voltage 
VcEO Collector to Emitter Voltage 
lc Collector Current (Continuous) 
lc Collector Current (Peak) 
le Base Current 

2N5873 
GOV 
5.0V 
GOV 
7.0A 
15A 

2.0A 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

2N5873 2N5874 
SYMBOL CHARACTER'5TIC MIN. MAX. MIN. MAX. 

VcEO(sus) Collector Sustaining Voltage 60 80 
(Note 2) 

hFE DC Current Gain (Note 2) 4.0 4.0 

20 100 20 100 

35 35 

VcE(satl Collector Saturation Voltage 1.0 1.0 
(Note 2) 2.0 2.0 

VeE(satl Base Saturation Voltage 2.5 2.5 
(Note 2) 

VeE(ON) Base to Emitter "On" Voltage 1.5 1.5 
(Note 2) 

I hfel Magnitude of Common Emitter 4.0 4.0 
Small Signal Current Gain 

hfe Small Signal Current Gain 20 20 

lcEX Collector Cutoff Current 2.0 
(Note 3) 2.0 

0.25 

0.25 

icso Collector lj:utoff Current 0.25 

0.25 

IEBO Emitter Cutoff Current 1.0 1.0 

lcEo Collector Cutoff Current 0.5 

0.5 

Cob Output Capacitance 250 250 

tr Rise Time 0.7 0.7 

ts Storage Time 1.0 1.0 

tf Fall Time 0.8 0.8 

NOTES: 

200°C 
250°C 

II 115W 
O.G58 W/'C BE 

1 2 
2N5874 

BOV 
5.0V 
80V 
7.0A 
15A 

2.0A 

UNITS TEST CONDITIONS 

v l9=0,lc=100mA 

le= 7.0A, VcE = 4.0V 

le= 2.5 A, VcE = 4.0 v 

le= 500 mA, VcE = 4.0 V 

v le= 4.0A, 18 = 0.4A 

v le= 1.oA, 18 = 1.75A 

v le= 1.oA, 18 =1.15A 

v le= 2.5A, VcE = 4.0V 

VcE = 10V, lc = 0.25A, f = 1.0MHz 

VcE = 4.0 V, le= 500mA, f = 1.0 kHz 

mA VcE =GOV, VEB = 1.5 V, Tc= 150°C 

mA VcE = 80V, VEB = 1.5V, Tc= 150°C 

mA VcE =GOV, VEB = 1.5 V 
mA VcE = 80 V, VEB = 1.5 V 
mA Vee =GOV, IE = 0 

mA Vcs=80V,IE=0 

mA VEB = 5.0V 

mA Is= 0, VcE = 30 v 
mA 18 = o, vcE = 40 v 
pF Vee= 10V, IE= 0, f = 1.0MHz 

µs Vee= 30 V, le= 2.5 A, 151 = 0.25 A 

µs Vee= 30 V, le= 2.5 A, 191 = 192 = 0.25 A 
µs Vee= 30 V, le= 2.5 A, 191 = 152 = 0.25 A 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. Pulse conditions: length = 300 µs; duty cycle .;;; 10%. 
3. Emitter diode is reverse biased. 
4. For product family characteristic curves, refer to Section 5 - PWR 6. 
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• VcE(sat) •.• -1.0V (MAXI@ le= 5.0 A 
• lcEX •.• 0.5 mA (MAXI 
• hfE ••. 20-100@ le= 4.0 A 

ABSOLUTE MAXIMUM RATINGS (Note 1 I 

2N5875 • 2N5876 
150 WATT PNP POWER 

DIFFUSED SILICON 81-MESAR™ TRANSISTORS 

See T03-1 Package Outline 

Maximum Temperatures 
Storage Temperatures -65° C to+ 200° C 
Operating Junction Temperature 
Lead Temperature (10 seconds) 

Maximum Power Dissipation (Note 2) 
Total Dissipation at 25° C Case Temperature 
Linear Derating Factor 

Maximum Voltages and Currents 

VcBO Collector to Base Voltage 
VcEO Collector to Emitter Voltage 
VEBO Emitter to Base Voltage 
le Collector Current (Continuous) 
le Collector Current (Peak) 
I B Base Current (Continuous) 

2N5875 
-60V 
-60V 
-5.0V 

10A 
20A 

4.0A 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted.) 

2N5875 2N5876 
SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. UNITS 

le EX Collector Cutoff Current 0.5 mA 
(Note 3) 0.5 mA 

5.0 mA 

5.0 mA 

icBo Collector Cutoff Current 0.5 mA 

0.5 mA 

IEBO Emitter Cutoff Current 1.0 1.0 mA 

VcEO(sus) Collector to Emitter Sustaining -60 -80 v 
Voltage (Note 4) 

lcEO Collector Cutoff Current 1.0 mA 

1.0 mA 

hFE DC Current Gain (Note 4) 4.0 4.0 

20 100 20 100 

35 35 

VcE(sat) Collector to Emitter Saturation -1.0 -1.0 v 
Voltage (Note 4) -3.0 -3.0 v 

VBE(ON) Base to Emitter "On" Voltage -1.5 -1.5 v 
(Note 4) 

VBE(sat) Base to Emitter Saturation -2.5 -2.5 v 
Voltage (Note 4) 

lhfel Magnitude of Common Emitter 4.0 4.0 
Small Signal Current Gain 

Cob Output Capacitance 500 500 µF 

hfe Small Signal Current Gain 20 20 

tr Rise Time 0.7 0.7 µs 

ts Storage Time 1.0 1.0 µs 

tf Fall Time 0.8 0.8 µs 

NOTES: 

200°C 
250°C 

150W II 
0.857W/°C BE 

2N5876 1 2 

-80V 
-80V 
-5.0V 

10A 
20A 

4.0A 

TEST CONDITIONS 

VcE = -60 V, VEB = -1.5 V 

VcE = -80 V, VEB = -1.5 V 

VcE = -60 v. VEB = -1.5 V, Tc= 150°C 

VcE = -80 V, VEB = -1.5 V, Tc= 150°C 

VcB=-60V,IE=0 

VcB = -80 V, IE= 0 

VEB = -5.0 V 

IB = o, le = 200 mA 

IB = 0, VcE = -30 V 

IB = 0, VcE = -40 V 

le= 10 A, VcE = -4.0 v 
le= 4.0 A, VcE = -4.0 v 
le= 1.0 A, VcE = -4.0 v 
le= 5.0 A, IB = 0.5 A 

le = 10 A, IB = 2.5 A 

le= 4.0 A, VcE = -4.0 v 

le= 10 A, IB = 2.5 A 

VcE = -10 V, le= 0.5 A, f = 1.0 MHz 

VcB = -10 V, f = 1.0 MHz, IE= 0 

VcE = -4.0 V, lc = 1.0A,f=1.0 kHz 

Vee= -30 V, le= 4.0 A, IB1 = 0.4 A 

Vee= -3o v. le= 4.o A, 1B1 = 1B2 = 0.4 A 

Vee= -30 V, le= 4.0 A, IB1 = IB2 = 0.4 A 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 
3. Emitter diode is reverse biased. 
4. Pulse conditions: length= 300 µs; duty cycle.;;; 10%. 
5. For product family characteristic curves, refer to Section 5 - PWR 15. 
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2N5877 • 2N5878 
150 WATI NPN SILICON POWER 
DIFFUSED SILICON Bl-MESAR™ TRANSISTORS 

• VcE(satl ... 1.0V (MAXI@ le= 5_0 A 

• lcEX - - - 0.5 mA (MAXI 
See TOJ-1 Package Outline 

• hfE ... 20-100@ le= 4.0 A 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Storage Temperature -65° C to 200° C 

Operating Junction Temperature 
Lead Temperature, (10 seconds) 

Maximum Power Dissipation 
Total Dissipation at 25° C Case Temperature 
Linear Derating Factor 

Maximum Voltage and Currents 

VcBO Collector to Base Voltage 
VcEO Collector to Emitter Voltage 
VEBO Emitter to Base Voltage 
le Collector Current (Continuous) 
le Collector Current (Peak) 
le Base Current 

2N5877 
60V 
60V 
5.0V 
lOA 
20A 

4.0A 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted.) 

2N5877 2N5878 
SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. 

VcE(satl Collector Saturation Voltage 1.0 1.0 
(Note 21 3.0 3.0 

VBE(satl Base Saturation Voltage 2.5 2.5 
(Note 2) 

VeE(ON) Base to Emitter "On" Voltage 1.5 1.5 
(Note 21 

jhfel Magnitude of Common Emitter 4.0 4.0 
Small Signal Current Gain 

hfe Small Signal Current Gain 20 20 

Cob Output Capacitance 300 300 

tr Rise Time 0.7 0.7 

ts Storage Time 1.0 1.0 

tf Fall Time 0.8 0.8 

lcEx Collector Cutoff Current 5.0 
(Note 3) 5.0 

0.5 

0.5 

IEBO Emitter Cutoff Current 1.0 1.0 

lceo Collector Cutoff Current 0.5 

0.5 

VcEO(sus) Collector Sustaining Voltage 60 80 
(Note 2) 

lcEO Collector Cutoff Current 1.0 

1.0 

hfE DC Current Gain (Note 2) 4.0 4.0 

20 100 20 100 

35 35 

NOTES: 

200°C 
250°C 

150W 
0.857W/°C BE 

2N5878 
1 2 

80V 
80V 
5.0V 
lOA 
20A 

4.0A 

UNITS TEST CONDITIONS 

v le= 5.o A. 18 = o.5 A 

v le= lOA, 18 = 2.5A 

v le= lOA, IB = 2.5A 

v le= 4.0 A, VcE = 4.0 v 

VcE = 10 V, le= 0.5 A, f = 1.0 MHz 

VcE = 4.0 V, le= 1.0 A, f = 1.0 kHz 

pF Vee= 10V, IE= 0, f = 1.0MHz 

µs Vcc=30V,lc=4.0A,1 81 =0.4A 

µs Vee= 30V, lc = 4.0A, 191=192 = 0.4A 
µs Vee= 30V, lc = 4.0A, 191=192 =0.4A 

mA VcE = 60V, VEB = 1.5 V, Tc= 150°C 

mA VcE = 80 V, VEB = 1.5 V, Tc= 150°C 

mA VcE = 60V, VEB = 1.5 V 

mA VcE = 80V, VEB = 1.5 V 
mA VEB = 5.0V 

mA Vee= 60 V, IE= 0 

mA Vee= 80V, IE= 0 

v le = 0, le= 200 mA 

mA le=O,VcE=30V 

mA IB = 0, VcE = 40 V 

le= lOA, VcE = 4.0V 

le= 4.0A, VcE = 4.0V 

le= 1.0A, VcE = 4.0V 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. Pulse conditions: length= 300µs; duty cycle E;;10%. 
3. Emitter diode is reverse biased. 
4. For product family characteristic curves, refer to Section 5 - PWR 6. 
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• VcE(sat) ... -1.0 v (MAX)@ le= 7.0 A 
• ICEX ... 0.5 mA (MAX) 
• hFE ... 20-100@ le= 6.0 A 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

2N5879 • 2N5880 
160 WATT PNP SILICON POWER 
DIFFUSED SILICON Bl-MESAR TM TRANSISTORS 

See T03-1 Package Outline 

Maximum Temperatures 
Storage Temperature -G5° C to +200° C 
Operating Junction Temperature 
Lead Temperature (10 seconds) 

Maximum Power Dissipation (Note 2) 
Total Dissipation at 25°C Case Temperature 
Linear Derating Factor 

Maximum Voltages and Currents 
Vcso Collector to Base Voltage 
VcEO Collector to Emitter Voltage 
VEBO Emitter to Base Voltage 
le Collector Current (Continuous) 
le Collector Current (Peak) 

Is Base Current (Continuous) 

2N5879 
-GOV 
-GOV 
-5.0V 

15A 
30A 

5.0A 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

2N5879 2N5880 

200°C 
250°C 

1GOW 
0.915 W/°C 

2N5880 BE 
-80V , 2 

-80V 
-5.0V 

15A 
30A 

5.0A 

SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS 

VcEO(sus) Collector to Emitter Sustaining -GO -80 v ls=O,lc=2oomA 
Voltage (Note 4) 

hFE DC Current Gain (Note 4) 4.0 4.0 le= 15A, VcE=-4.0V 

20 100 20 100 le= G.O A, VcE = -4.0 v 
35 35 le= 2.0 A, VcE = -4.0 v 

VcE(sat) Collector to Emitter Saturation -1.0 -1.0 v le= 7.0A, Is= 0.7 A 
Voltage (Note 4) -4.0 -4.0 v le= 15A, 18 = 3.75A 

VBE(ON) Base to Emitter Voltage (Note 4) -1.5 -1.5 v le= G.O A, VcE = -4.0 v 
VsE(sat) Base to Emitter Saturation -2.5 -2.5 v le= 15A, Is= 3.75A 

Voltage (Note 4) 

hfe Small Signal Current Gain 20 20 VcE = -4.0V, le= 2.0A, f = 1.0 kHz 

ICEX Collector Cutoff Current 5.0 mA VcE =GOV, VEB = -1.5 V, Tc= 150°C 
(Note 3) 5.0 mA VcE = -80 V, VEB = -1.5 V, Tc= 150°C 

0.5 mA VcE =-GOV, VEB = -1.5 V 

0.5 mA VcE = -80 V, VEB = -1.5 V 

icso Collector Cutoff Current 0.5 mA Vcs=-GOV,IE=O 
0.5 mA Vee= -80V, IE= 0 

IEBO Emitter Cutoff Current 1.0 1.0 mA VEB = -5.0V 

lcEO Collector Cutoff Current 1.0 mA Is =O, VcE = -30V 

1.0 mA Is= 0, VcE = -40V 

lhfel Magnitude of Common Emitter 4.0 4.0 VcE = -10 V, le= 1.0 A, f = 1.0 MHz 
Small Signal Current Gain 

Cab Output Capacitance GOO GOO pF Vee= -10 V, IE= 0, f = 0.1 MHz 

tr Rise Time 0.7 0.7 µs Vee= 30 V, le= G.O A, 191 = O.G A 

ts Storage Time 1.0 1.0 µs Vee= 30 V, le= G.O A, 191 = 192 = O.GA 

tf Fall Time 0.8 0.8 µs Vcc=30V,lc=G.OA,1 81 =1 82 =0.GA 

NOTES: 

1. These ratings are limiting values above which their serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on application involving pulsed or low duty cycle operation. 
3. Emitter diode is reverse biased. 
4. Pulse conditions: length = 300 µs; duty cycle .;; 10%. 
5. For product family characteristic curves, refer to Section 5 - PWR 16. 
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2N5881 • 2N5882 
160 WAIT NPN SILICON POWER 
DIFFUSED SILICON Bl-MESAR™ TRANSISTORS 

• Vee ... 1.0 v (MAXI@ le= 7.0 A 

• lcex ... 0.5 mA (MAXI 
• hFE ... 20-100@ le= 6.0 A 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (10 seconds) 

Maximum Power Dissipation 
Total Dissipation at 25° C Case Temperature 
Linear Derating Factor 

Maximum Voltages and Currents 

Vcso Collector to Base Voltage 

VEBO Emitter to Base Voltage 

VcEO Collector to Emitter Voltage 

le Collector Current 

I B Base Current 

2N5881 

60 v 
5.0 v 
60 v 
15A 

5.0 A 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

2N5881 2N5882 
SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. 

VcEO(sus) Collector Sustaining Voltage 60 80 
(Note 2) 

lcEO Collector Cutoff Current 1.0 

1.0 

hFE DC Current Gain (Note 2) 4.0 4.0 

20 100 20 100 

35 35 

VcE(sat) Collector Saturation Voltage 1.0 1.0 
(Note 2) 4.0 4.0 

VsE(satl Base to Emitter Saturation 2.5 2.5 
Voltage (Note 2) 

VsE(ON) Base to Emitter "On" Voltage 
(Note 21 

1.5 1.5 

lhfel Magnitude of Common Emitter 4.0 4.0 
Small Signal Current Gain 

hfe Small Signal Current 20 20 

lcEx Collector Cutoff Current 5.0 
(Note 3) 5.0 

0.5 

0.5 

iceo Collector Cutoff Current 0.5 

0.5 

IEBO Emitter Cutoff Current 1.0 1.0 

Cob Output Capacitance 400 400 

tr Rise Time 0.7 0.7 

ts Storage Time 1.0 1.0 

tf Fall Time 0.8 0.8 

NOTES: 

See T03-1 Package Outline 

-65° C to + 200° C 
200°C 
250"C 

UNITS 

v 

mA 

mA 

v 
v 
v 

v 

mA 

mA 

mA 

mA 

mA 

mA 

mA 

pF 

µs 

µs 

µs 

160W 
0.915 W/°C 

2N5882 

80 v 
5.0 v 
80 v 
15 A 

5.0 A 

BE 
1 2 

TEST CONDITIONS 

Is= o, le= 200mA 

Is = 0, VcE = 30 v 
Is = 0, VcE = 40 v 
le= 15A, VcE = 4.0V 

le= 6.0A, VcE = 4.0V 

le= 2.0 A, VcE = 4.0 v 
le= 7.0 A, Is= 0.7 A 

lc=15A,ls=3.75A 

le= 15A, Is= 3.75A 

le= 6.0A, VcE = 4.0V 

VcE = 10V, le= 1.0A, f = 1.0MHz 

VcE = 4.0 V, le= 2.0 A, f = 1.0 kHz 

VcE = 60V, VEB = 1.5V, Tc= 150°C 

VcE = 80 V, VEB = 1.5 v, Tc= 150° c 

VcE=60V,VEs=1.5V 

V CE = 80 V, V EB = 1 .5 V 

Vcs=60V,IE=O 

Vcs=80V,IE=O 

VEB = 5.0V 

Vee= 10V, IE= 0, f = 0.1 MHz 

Vee= 30V, le= 6.0A, 191=0.6A 

Vee= 30V, le= 6.0A, 191=192 = 0.6A 

Vee= 30 V, le= 6.0A, 191 = 192 = 0.6A 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. Pulse conditions: length= 300 µs; duty cycle.;; 100%. 
3. Emitter diode is reversed biased. 
4. For product family characteristic curves, refer to Section 5 - PWR7. 
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2N5883 • 2N5884 
200 WATT PNP SILICON POWER 
DIFFUSED SILICON 81-MESAR TM TRANSISTORS 

• VcE(satl ... -1.0 v (MAXI@ le= 15 A 
• lcEX ... 1.0 mA (MAXI 
• hFE ... 20-100@ le= 10 A 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (10 seconds) 

Maximum Power Dissipation (Note 2) 
Total Dissipation at 25°C Case Temperature 
Linear Derating Factor 

Maximum Voltages and Currents 
Vcso Collector to Base Voltage 
VEBO Emitter to Base Voltage 
VcEO Collector to Emitter Voltage 
le Collector Current (Continuous) 
le Collector Current (Peak) 
Is Base Current (Continuous) 

2N5883 
-60V 
-5.0V 
-60V 

25A 
50A 
7.5A 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

2N5883 2N5884 
SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. 

VcEO(sus) Collector to Emitter Sustaining -60 -80 
Voltage (Note 41 

hFE DC Current Gain (Note 41 4.0 4.0 

20 100 20 100 

35 35 

VcE(sat) Collector to Emitter Saturation -1.0 -1.0 
Voltage (Note 4) -4.0 -4.0 

VBE(ON) Base to Emitter Voltage -1.5 -1.5 
(Note 41 

VBE(satl Base to Emitter Saturation -2.5 -2.5 
Voltage (Note 41 

hfe Small Signal Current Gain 20 20 

lcEX Collector Cutoff Current 10 
(Note 31 10 

1.0 

1.0 

tcso Collector Cutoff Current 1.0 

1.0 

IEBO Emitter Cutoff Current 1.0 1.0 

lcEO Collector Cutoff Current 2.0 

2.0 

lhfel Magnitude of Common Emitter 4.0 4.0 
Small Signal Current Gain 

Cob Output Capacitance 1000 1000 

tr Rise Time 0.7 0.7 

ts Storage Time 1.0 1.0 

tf Fall Time 0.8 0.8 

NOTES: 

See T03-1 Package Outline 

-65° C to +200° C 
200°C 
250°C -II 

UNITS 

v 

v 

v 

v 

v 

mA 

mA 

mA 

mA 

mA 

mA 

mA 

mA 

mA 

pf 

µs 

µs 

µs 

200W 
1.15mW/°C 

2N5884 
-80V 
-5.0V 
-80V 

25A 
50A 
7.5A 

BE 
1 2 

TEST CONDITIONS 

ts= o, le= 2oomA 

le= 25A, VcE = -4.0V 

le= 10A, VcE = -4.0V 

le= 3.0A, VcE = -4.0 v 

le= 15A, 18 = 1.5A 

le= 25A, Is= 6.25A 

le= 10A, VcE = -4.0V 

le= 25 A, Is= 6.25 A 

VcE = -4.0 v. le= 3.0 A, f = 1.0 kHz 

VcE = -60 v, VEB = -1.5 v. Tc= 150°C 

VcE = -80 v, VEB = -1.5 v, Tc= 150°C 

VcE = -60V, VEB = -1.5V 

VcE = -80V, VEB = -1.5 V 

V CB = -60 V, IE = 0 

Vcs = -SOV, IE= 0 

VEB = -5.0V 

Is =O, VcE = -30V 

Is = 0, VcE = -40 v 

VcE = -10V, lc = 1.0A, f = 1.0MHz 

Vcs = -10V, IE= 0, f = 1.0MHz 

Vee= -3ov, le= 10A, 181 =1.0A 

Vee= -30V, le= 10A, 181 =182 = 1.0A 

Vee= -30V, 1c = 10A, 181 =182 = 1.0A 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These era steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operation. 
3. Emitter diode is reverse biased. 
4. Pulse conditions: length = 300 µs; duty cycle ...; 10%. 
5. For product family characteristic curves refer to Section 5 -PWR 16. 
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• VcE(satl ... 1.0 v (MAXI@ le= 15 A 
• lcEX ... 1.0 mA (MAXI 
• hFE ... 20-100@ le= 10 A 

ABSOLUTE MAXIMUM RATINGS (Note 11 

2N5885 • 2N5886 
200 WATT NPN SILICON POWER 
DIFFUSED SILICON 81-MESAR™ TRANSISTORS 

See T03-1 Package Outline 

Maximum Temperatures 
Storage Temperature -65° C to 200° C 
Operating Junction Temperature 
Lead Temperature ( 10 seconds I 

Maximum Power Dissipation 
Total Dissipation at 25° C Case Temperature 
Linear Derating Factor 

Maximum Voltages and Currents 
Vcso Collector to Base Voltage 
VEBO Emitter to Base Voltage 
VcEO Collector to Emitter Voltage 
le Collector Current 
Is Base Current 

2N5885 
60V 
5.0V 
60V 
25A 
7.5A 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise notedl 

2N5885 2N5886 
SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. UNITS 

le EX Collector Cutoff Current 10 mA 
(Note 31 10 mA 

1.0 mA 

1.0 mA 

VcEO(sus) Collector to Emitter Sustaining 60 80 v 
Voltage (Note 2) 

hFE DC Current Gain (Note 2) 4.0 4.0 

20 100 20 100 

35 35 

VcE(sat) Collector Saturation Voltage 1.0 1.0 v 
(Note 2) 4.0 4.0 v 

VBE(sat) Base Saturation Voltage 2.5 2.5 v 
(Note 2) 

lcso Collector Cutoff Current 1.0 mA 

1.0 mA 

IEBO Emitter Cutoff Current 1.0 1.0 mA 

lcEO Collector Cutoff Current 2.0 mA 

2.0 mA 

VBE(ON) Base to Emitter "On" Voltage 1.5 1.5 v 
(Note 2) 

lhfel Magnitude of Common Emitter, 4.0 4.0 
Small Signal Short Circuit 

Forward Current Transfer Ratio 

hfe Small Signal Current Gain 20 20 

Cob Output Capacitance 500 500 pF 

tr Rise Time 0.7 0.7 µs 

tf Fall Time 0.8 0.8 µs 

ts Storage Time 1.0 1.0 µs 

NOTES: 

200°C 
250°C 

200W BE 

1.15W/°C 
1 2 

2N5886 
80V 
5.0V 
80V 
25A 
7.5A 

TEST CONDITIONS 

VcE = 60 v. VEB = 1.5 V, Tc= 150°C 

VcE=80V,VEs=1.5V,Tc=150°C 

VcE = 60 V, VEB = 1.5 V 

VcE = 80 V, VEB = 1.5 V 

Is= O, lc = 200 mA 

le= 25 A, VcE = 4.0 v 
le= 10 A, VcE = 4.0 v 
le= 3.0 A, VcE = 4.0 v 
1c=15A,18 =1.5A 

le= 25 A, Is= 6.25 A 

le= 25 A, Is = 6.25 A 

Vea= 60 v. IE= 0 

Vcs=80V,IE=O 

VEB = 5.0 V 

Is = o. VcE = 30 v 
Is= o. VcE = 40 v 
le= 10 A, VcE = 4.0 v 

VcE = 10 v. le= 1.0 A, f = 1.0 MHz 

VcE =4.0 V, lc = 3.0A,f=1.0 kHz 
Vcs = 10 V, IE= 0 A, f = 1.0 MHz 

Vee= 30 v. le= 10 A, 181 = 1.0 A 

Vee= 30 v. le= 10 A, 181 = 182 = 1.0 A 
Vee= 30 v. le= 10 A, 181 = 182 = 1.0 A 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. Pulse conditions: length = 300 µs; duty cycle .;; 10%. 
3. Emitter diode is reversed biased. 
4. For product family characteristic curves, refer to Section 5 - PWR 7. 
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2N5961•2N5962•2N5963 
NPN LOW LEVEL LOW NOISE AMPLIFIERS 

DIFFUSED SILICON PLANAR* EPITAXIAL TRANSISTORS 

• Po ... 625 mW@ TA= 25°C 

• NF ..• 8.0 dB (MAXI@ 10 Hz. 1.0 kn (2N59631 See T092·1 Package Outline 
• hfE ... 900 (MINI@ 10 µ,A, 1200 (MINI@ 10 mA (2N59631 

• VcE(sad •.. 0.2 V (MAXI@ 10 mA/0.5 mA 

• lceo •.. 2.0 nA (MAXI@ Vee= 45 V, 50 nA (MAXI@ Vee= 45 V, TA= 65°C (2N5961) 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (10 seconds) 

tMaximum Power Dissipation (Notes 2 & 3) 
Total Dissipation at 25°C Case Temperature 

at 25°C Ambient Temperature 
at 70°C Ambient Temperature 

Maximum Voltages and Current 

Vceo Collector to Base Voltage 
VcEO Collector to Emitter Voltage 

(Note 4) 
Emitter to Base Voltage 
Collector Current (Continuous) 

2N5961 
60 v 
60 v 

8.0 v 
50 mA 

-55° C to 1 50° C 
150°C 
260°C 

1.0W 
0.625 w 
0.400 w 

2N5962 2N5963 
45 v 30 v 
45 v 30 v 

8.0 v 
50 mA 

8.0 v 
50 mA 

EBC 
123 

ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) 

SYMBOL CHARACTERISTIC 
2N5961 2N5962 

MIN. MAX. MIN. MAX. 

hFE DC Current Gain 100 450 

120 500 

135 550 

hFE DC Pulse Current Gain 150 700 600 1400 

Note 5) 

NF Narrow Band Noise Figure 6.0 6.0 

4.0 

8.0 

3.0 3.0 

NF Wide Band Noise Figure 3.0 3.0 

Additional Electrical Characteristics on following page. 

NOTES: 

2N5963 
UNITS 

MIN. MAX. 

900 

1000 

1200 

1200 2200 

6.0 dB 

3.0 dB 

6.0 dB 

3.0 dB 

8.0 dB 

3.0 dB 

TEST CONDITIONS 

le= 10 µ,A, VcE = 5.0 v 
le= 100 µ,A, VcE = 5.0 v 
le= 1.0 mA, VcE = 5.0 V 

le= 10 mA, VcE = 5.0 V 

le= 100 µ,A, VcE = 5.0 V, Rs= 1.0 kn, 

BW = 400 Hz, f = 1 .0 kHz 

le= 100 µ,A, VcE = 5.0 V, Rs= 10 kn, 

BW = 400 Hz, f = 1 .0 kHz 

le= 100 µ,A, VcE = 5.0 V, Rs= 100 kn, 

BW = 400 Hz, f = 1 .0 kHz 

le= 10 µ,A, VcE = 5.0 V, Rs= 10 kn, 

BW = 400 Hz, f = 1 .0 kHz 

le= 100 µ,A, VcE = 5.0 V, Rs= 1.0 kn, 

BW= 10Hz,f=10 Hz 

le= 10 µ,A, VcE = 5.0 V, Rs= 1.0 kn, 

BW = 15.7 kHz, f = 10 Hz to 10 kHz 

•Planar is a patented Fairchild process. 

tFairchild exceeds JEDEC registered values. 

1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations. 
3. These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 125°C/W (derating factor of 

8.0 mW/°C); junction to ambient thermal resistance of 200°C/W (derating factor of 5.0 mW/°C). 
4. Rating refers to a high current point where collector to emitter voltage is lowest. 
5. Pulse conditions: length= 300 µ,s; duty cycle= 1%. 
6. For product family characteristic curves, refer to Section 5-SS8. 
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2N5961•2N5962•2N5963 
ELECTRICAL CHARACTERISTICS (25°C Ambient Temperature unless otherwise noted) (Cont'd.) 

SYMBOL CHARACTERISTIC 
2N5961 2N5962 2N5963 

UNITS TEST CONDITIONS 
MIN. MAX. MIN. MAX. MIN. MAX. 

lcso Collector Cutoff Current 2.0 nA IE= 0, Vcs = 45 v 
2.0 nA IE = 0, Vcs = 30 v 

2.0 nA IE= 0, Vcs = 20 v 
50 nA IE = 0, Vcs = 45 v. TA= 65° c 

50 nA IE= 0, Vcs = 30 V, TA= 65°C 

50 nA IE= 0, Vcs = 20 V, TA= 65°C 

IEBO Emitter Cutoff Current 1.0 1.0 1.0 nA le= 0, VEB = 5.0 V 

BVcEO Collector to Emitter 60 45 30 v le= 5.0 mA, Is= 0 

Breakdown Voltage 

BVcso Collector to Base 60 45 30 v lc=lOµA,IE=O 

Breakdown Voltage 

BVEBO Emitter to Base 8.0 8.0 8.0 v IE=lOµA,lc=O 

Breakdown Voltage 

VcE(satl Collector Saturation Voltage 0.2 0.2 0.2 v le= 10 mA, ls= 0.5 mA 

(Note 5) 

VBE(ON) Base to Emitter "On" 0.5 0.7 0.5 0.7 0.5 0.7 v le= 1.0 mA, VcE = 5.0 V 

Voltage 

I htel Magnitude of Common Emitter 1.0 1.0 1 .5 le= 10 mA, VcE = 5.0 V, f = 100 MHz 

Small Signal Current Gain 

Ccb Collector to Base Capacitance 4.0 4.0 4.0 pF Vcs=5.0V,IE=0 

Ceb Emitter to Base Capacitance 6.0 6.0 6.0 pF VEB = 0.5 V, le= 0 

hte Small Signal Current Gain 150 1000 600 2000 1200 3000 le= 10 mA, VcE = 5.0 v. f = 1.0 kHz 

I 
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2N6121 • 2N6122 • 2N6123 
40 WATT NPN SILICON POWER 

MOLDED PLASTIC DIFFUSED SILICON Bl-MESAR ™ TRANSISTORS 

• Po ... 40W 

• VcE(satl ... 0.6 v (MAXI@ le= 1.5 A 

• hfE ... 25-100@ le= 1.5 A (2N6121, 2N61221. 20-80@ le= 1.5 A (2N61231 

• PNP COMPLEMENTS ... 2N6124, 2N6125, 2N6126 

ABSOLUTE MAXIMUM RATINGS (Note 1) 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (10 seconds) 

Maximum Power Dissipation 
Total Power Dissipation at 25°C Case Temperature (Note 3) 
Linear Derating Factor 

Maximum Voltages and Currents 2N6121 

VcEo Collector to Emitter Voltage 45 v 
Vcso Collector to Base Voltage 45 v 
VEBO Emitter to Base Voltage 5.0 v 
le Collector Current (Continuousl 4.0 A 

Is Base Current 1.0 A 

2N6122 
60 v 
60 v 

5.0 v 
4.0 A 
1.0 A 

ELECTRICAL CHARACTERISTICS (25° C Case Temperature unless otherwise noted) 

-65°C to +150°C 
150°C 
235°C 

40W 
320 mW/°C 

2N6123 
80 v 
80 v 
5.0 v 
4.0A 
1.0 A 

See T0220-00 Package Outline 

B C E 
1 2 3 

SYMBOL CHARACTERISTIC MIN. MAX. UNITS TEST CONDITIONS 

VcEO(sus) Collector Sustaining Voltage 2N6121 45 v le= 100 mA, ls= 0 

(Note 2) 2N6122 60 v le= 100 mA, IB = 0 

2N6123 80 v le= 100 mA, ls= 0 

hfE DC Pulse Current Gain 2N6121 25 100 le= 1.5 A. VcE = 2.0 v 
2No122 25 100 le= 1.5 A, VcE = 2.0 v 
2N6123 20 80 le= 1.5 A, VcE = 2.0 v 
2N6121 10 le= 4.0 A, VcE = 2.0 v 
2N6122 10 le= 4.0 A, VcE = 2.0 v 
2N6123 7.0 le= 4.0 A, VcE = 2.0 v 

VcE(sat) Collector Saturation Voltage 0.6 v 1c=1.5A,1 8 =0.15A 

(Note 2) 1.4 v le= 4.o A, 18 = 1.0 A 

VBE(ON) Base to Emitter "On" Voltage 1.2 v le= 1.5 A, VcE = 2.0 v 
(Note 2) 

lcEO Collector Cutoff Current 1.0 mA VcE = VcEO· Is= 0 

le Ex Collector Cutoff Current 0.1 mA VcE = VcEo. VEB = 1.5 v 
lcEx Collector Cutoff Current 2.0 mA VcE = VcEo. VEB = 1.5 V, Tc= 125°C 

icso Collector Cutoff Current 0.1 mA Vcs = VcEo. IE= 0 

IEBO Emitter Cutoff Current 1.0 mA VEB = 5.0 V, lc = 0 

lhfel Magnitude of Common Emitter Small 2.5 le= 1.0 A, VcE =4.0V,f=1.0 MHz 

Signal Current Gain 

hfe Small Signal Current Gain 25 le= 0.1 A, VcE = 2.0 V, f = 1.0 kHz 

*Planar is a patented Fairchild process. 

NOTES: 
1. These ratings are limiting values above which the serviceability of any individual device may be impaired. 
2. Pulse conditions: length= 300 µs, duty cycle= 2%. 
3. For product family characteristic curves, refer to Section 5-PWR5. 
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2N6124 • 2N6125 • 2N6126 
40 WA TT PNP POWER 

MOLDED PLASTIC DIFFUSED SILICON Bl-MESAR TM TRANSISTORS 

• Po ... 40 W 

• VcE(sat). - . -0_6 v (MAXI@ le= 1.5 A 

• hFE ... 25-100@ le= 1.5 A (2N6124, 2N6125), 20-80@ le= 1.5 A (2N6126) 

• NPN COMPLEMENTS_ .. 2N6121, 2N6122, 2N6123 

ABSOLUTE MAXIMUM RATINGS (Note 11 

Maximum Temperatures 
Storage Temperature 
Operating Junction Temperature 
Lead Temperature (10 seconds) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature (Note 31 
Linear Derating Factor 

Maximum Voltages and Currents 
VcEO Collector to Emitter Voltage 
Vcso Collector to Base Voltage 
VEBO Emitter to Base Voltage 
le Collector Current (Continuous) 
I B Base Current 

2N6124 
-45 v 
-45 v 
-5.0 v 

4.0 A 
1.0 A 

2N6125 
-60 v 
-60 v 
-5.0 v 

4.0 A 
1.0 A 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

See T0220-00 Package Outline 

-65° C to +1 50" C 
150°C 
235°C 

40 w 
320 mW/°C 

BC E 

2N6126 1 2 3 

-80 v 
-80 v 
-5.0 v 

4.0 A 
1.0 A 

SYMBOL CHARACTERISTIC MIN. MAX. UNITS TEST CONDITIONS 

VcEO(susl Collector Sustaining Voltage 2N6124 -45 v lc=100mA,19=0 

(Note 21 2N6125 -60 v lc=100mA,ls=O 

2N6126 -80 v lc=lOOmA,1 8 =0 

hf E DC Pulse Current Gain 2N6124 25 100 le= 1.5 A, VcE = -2.0 v 
(Note 2) 2N6125 25 100 le= 1.5 A, VcE = -2.0 v 

2N6126 20 80 le= 1.5 A, VcE = -2.0 v 
2N6124 10 le= 4.0 A, VcE = -2.0 v 
2N6125 10 le= 4.0 A, VcE = -2.0 v 
2N6126 7.0 le= 4.0 A, VcE = -2.0 v 

VcE(satl Collector Saturation Voltage -0.6 v le= 1.5 A, I B = 0.15 A 

(Note 2) -1.4 v le= 4.0 A, 19 = 1.0 A 

VBE(ON) Base to Emitter "On" Voltage -1.2 v le= 1 .5 A, VcE = -2.0 v 
(Note 2) 

lcEo Collector Cutoff Current 1.0 mA VcE = VcEo. Is= 0 

lcEx Collector Cutoff Current 0.1 mA VcE = VcEo. VEB = -1.5 v 
icEx Collector Cutoff Current 2.0 mA VcE = VcEo. VEB = -1.5 V, Tc= 125°C 

icso Collector Cutoff Current 0.1 mA Vcs = VcEo. IE= 0 

IEBO Emitter Cutoff Current 1.0 mA VEs=-5.0V,lc=O 

lhfel Magnitude of Common Emitter 2.5 le= 1.0 A, VcE = -4.0 V, f = 1 .0 MHz 
Small Signal Current Gain 

hte Small Signal Current Gain 25 lc=0.1 A.VcE=-2.0V,f=l.OkHz 

NOTES: 
1. These ratings are limiting values above which the serviceability of any individual device may be impaired. 
2. Pulse conditions: length = 300 µs, duty cycle= 2%. 
3. For product family characteristic curves, refer to Section 5-PWR14. 
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2N6129 • 2N6130 • 2N6131 
50 WATT NPN SILICON POWER 

DIFFUSED SILICON Bl-MESAR™ TRANSISTORS 

• Po- __ sow 
• hfE ••• 20-100@ lc = 2.5 A 
• COMPLEMENTS .•• 2N6132 THROUGH 2N6134 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (10 seconds) 

Maximum Power Dissipation (Note 2) 
Total Power Dissipation at Tc= 25°C 
Linear Derating Factor 

Maximum Voltages and Currents 
VcEO Collector to Emitter Voltage 
Vcso Collector to Base Voltage 
VEBO Emitter to Base Voltage 
le Collector Current 
I B Base Current 

2N6129 
40V 
40V 
5.0V 
7.0A 
3.0A 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

-65°C to 150°C 
150°C 
235°C 

2N6130 
60V 
60V 
5.0V 
7.0A 
3.0A 

50W 
0.4W/°C 
2N6131 

80V 
80V 
5.0V 
7.0A 
3.0A 

See T0220-00 Package Outline 

BCE 
1 2 3 

SYMBOL CHARACTERISTIC 
2N6129 2N6130 2N6131 

UNITS TEST CONDITIONS 
MIN. MAX. MIN. MAX. MIN. MAX. 

VcEO(sus) Collector Sustaining Voltage 40 60 80 v I B = 0, IC = 100 mA 
(Note 3) 

hFE DC Current Gain (Note 3) 7.0 7.0 5.0 VcE = 4.0 V, le= 7.0 A 

20 100 20 100 20 100 VcE = 4.0 V, le= 2.5 A 

VcE(satl Collector Saturation Voltage 1.4 1.4 2.0 v le= 7.0 A, Is= 3.0 A 
(Note 3) 

VBE(ON) Base to Emitter "On" Voltage 2.0 2.0 2.0 v le= 2.5 A, VcE = 4.0 v 
(Note 3) 

Jhfel Magnitude of Common Emitter 2.5 2.5 2.5 VcE = 4.0 V, le= 1.0 A, 
Small Signal Current Gain f = 1.0 MHz 

lcEX Collector Cutoff Current 2.0 2.0 2.0 mA VcE =Rated LVcEo. VEB = 1.5 V, 

Tc= 125°C 

0.2 0.2 0.2 mA VcE =Rated LVcEO· VEB = 1.5 v 
'cso Collector Cutoff Current, 0.1 0.1 0.1 mA Vee= Rated LVcEo. IE= o 

Emitter Open 

'EBO Emitter Cutoff Current 1.0 1.0 1.0 mA VEB = 5.0 V 

lcEO Collector Cutoff Current, 2.0 2.0 2.0 mA VcE =Rated LVcEo. Is= 0 
Base Open 

hfe Small Signal Current Gain 25 25 25 le= 0.1 A, VcE = 4.0 V, 

f = 1.0 kHz 

NOTES: 
1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 2.5°C/W (derating factor of 400 mW/ °C). 
3. Pulse conditions: length= 300 µs; duty cycle= 1 %. 
4. For product family characteristic curves, refer to Section 5 - PWR 10. 
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2N6132 • 2N6133 • 2N6134 
50 WATI PNP SILICON POWER 

DIFFUSED Bl-MESAR TM TRANSISTORS 

• Po .•. 50 W 
• hFE ••• 20-100@ lc = 2.5 A 

• COMPLEMENTS 2N6129 THROUGH 2N6131 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature, (10 seconds) 

Maximum Power Dissipation (Note 2) 
Total Power Dissipation at Tc= 25°C 
Linear Derating Factor 

Maximum Voltage and Currents 
VcEO Collector to Emitter Voltage 

Vcso Collector to Base Voltage 
VEBO Emitter to Base Voltage 
le Collector Current 
I B Base Current 

2N6132 
-40V 
-40V 
-5.0V 

7.0A 
3.0A 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

See T0220-00 Package Outline 

-65°C to +150°C 
150°C 

235°C 

50W 
0.4W/°C BCE 

2N6133 2N6134 
1 2 3 

-60V -80V 

-60V -80V 
-5.0V -5.0V 

7.0 A 7.0A 
3.0A 3.0A 

SYMBOL CHARACTERISTIC 
2N6132 2N6133 2N6134 

UNITS TEST CONDITIONS 
MIN. MAX. MIN. MAX. MIN. MAX. 

VcEO(sus) Collector Sustaining Voltage -40 -60 -80 v ls=O,lc=100mA 
(Note 3) 

hFE DC Current Gain (Note 3) 7.0 7.0 5.0 VcE = -4.0 V, le= 7.0 A 

20 100 20 100 20 100 VcE = -4.0V, le= 2.5 A 

VcE(sat) Collector Saturation Voltage -1.4 -1.4 -1.8 v le= 7.0 A, Is= 3.0 A 
(Note 3) 

VBE(ON) Base to Emitter "On" Voltage -2.0 -2.0 -2.0 v le= 2.5 A, VcE = -4.0 v 
(Note 3) 

I hfel Magnitude of Common Emitter 2.5 2.5 2.5 VcE =-4.0 V. lc = 1.0 A, 
Small Signal Current Gain f = 1.0 MHz 

lcEX Collector Cutoff Current 2.0 2.0 2.0 mA VcE =Rated LVcFO· VEB =-1.5V, 

Tc=125°C 

0.2 0.2 0.2 mA VcE =Rated LVcEo. VEB =-1.5V, 

IEBO Emitter Cutoff Current 1.0 1.0 1.0 mA VEB = -5.0 V 

lcso Collector Cutoff Current, 0.5 0.5 0.5 mA Vea= Rated LVcEO· IE= 0 
Emitter Open 

lcEo Collector Cutoff Current, 2.0 2.0 2.0 mA VcE =Rated LVcEO· Is= 0 
Base Open 

hte Small Signal Current Gain 25 25 25 VcE = -4.0 v. le= 0.1 A, 

f= 1.0kHz 

NOTES: 
1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired. 
2. These ratings give a maximum junction temperature of 150°C and junction to case thermal resistance of 2.5°C/W. (Derating factor of 400mW/'C). 
3. Pulse conditions: length= 300µs; duty cycle= 1%. 
4. For product family characteristic curves, refer to Section 5 - PWR 17. 
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2N6233 • 2N6234 • 2N6235 • SE9051 • SE9052 
NPN SILICON POWER 

• fT .•• 20 MHz (MINI 
• Po .•• 50W 
• hFE ... 25·125@1c = 1.0A 

ABSOLUTE MAXIMUM RATINGS (Note 1) 
Maximum Temperatures 

Storage Temperature 
Operating Junction Temperature 
Lead Temperature (Soldering 10 seconds) 

Maximum Power Dissipation 
Total Dissipation at 25°C Case Temperature 
Linear Derating Factor 

Maximum Voltages and Currents 
Vcso Collector to Base Voltage 
VcEO Collector to Emitter Voltage 
VEBO Emitter to Base Voltage 
le Collector Current (Peak) 
I B Base Current 

DIFFUSED SILICON PLANAR* TRANSISTORS 

-65° C to 200° C 
200°C 
260°C 

sow 
0.286W/°C 

2N6233 2N6234 2N6235 SE9051 SE9052 
250V 300V 350V 300V 325V 
225V 275 v 325V 275V 325V 
6.0V 6.0V 6.0V 4.0V 4.0V 
10A 10A 10A 10A. 10A 

2.0A 2.0A 2.0A 2.0A 2.0A 

ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) 

2N6233 2N6234 2N6235 
SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. MIN. MAX. UNITS 

VcEO Collector Sustaining Voltage 225 275 325 v 
(Note 2) 

hFE DC Current Gain (Note 2) 25 25 25 

15 125 25 125 25 125 

10 10 10 

VcE(sat) Collector Saturation Voltage 2.5 2.5 2.5 v 
(Note 2) 0.5 0.5 0.5 v 

VsE(sat) Base Saturation Voltage 2.0 2.0 2.0 v 
(Note 2) 1.0 1.0 1.0 v 

VBE(ON) Base to Emitter "On" Voltage 1.0 1.0 1.0 v 
(Note 2) 

lhfel Magnitude of Common Emitter 2.0 2.0 2.0 
Short Circuit 
Small Signal Current Gain 

lcEX Collector Cutoff Current 1.0 mA 
(Note 3) 

1.0 mA 

1.0 mA 

See T066·1 Package Outline 

-II 
BE 
1 2 

TEST CONDITIONS 

Is= o, le= 20mA 

VcE = 5.0 v, le= 0.1 A 

Ve~= 5.0V, le= 1.0A 

VcE = 5.0 V, le= 3.0 A 

le= 5.0A, Is= 1.0A 

le= 1.0A, Is= 0.1 A 

le= 5.0 A, Is = 1.0 A 

le= 1.0A, 18 =0.1 A 

le= 1.0 A, VcE = 5.0 v 

VcE = 10V, le= 0.25A, 
f = 10 MHz 

VcE = 250 V, VEB = 1.5 V, 

Tc= 150°C 

VcE = 300V, VEB = 1.5V, 
Tc= 150°C 

VcE = 350V, VEB = 1.5V, 

Tc= 150°C 

Additional Electrical Characteristics on following page. •Planar is a patented Fairchild process. 

NOTES: 
1. These ratings are limiting values above which the serviceability of any semiconductor device may be impaired. 
2. Pulse conditions: length = 300 µs; duty cycle .;; 10%. 
3. Emitter diode is reversed biased. 
4. For product family characteristic curves refer to Section 5-PWR 9. 

4-386 



2N6233 • 2N6234 • 2N6235 • SE9051 • SE9052 
ELECTRICAL CHARACTERISTICS (25°C Case Temperature unless otherwise noted) (Cont'd) 

2N6233 2N6234 2N6235 
SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS 

IEBO Emitter Cutoff Current 0.1 0.1 0.1 mA VEB = 6.0V 

'cso Collector Cutoff Current, 0.1 mA Vcs=250V,IE=O 
Emitter Open 0.1 mA Vcs = 300 V, IE= 0 

0.1 mA Vcs = 350 V, IE= 0 

lcEO Collector Cutoff Current, 1.0 mA VcE=225V,19=0 
Base Open 1.0 mA VcE = 275 V, Is= 0 

1.0 mA VcE = 325 V, Is= 0 

tr Rise Time 500 500 500 ns Vee= 200 v. le= 1.0 A, 

l91=0.1A 

tf Fall Time 500 500 500 ns V CC = 200 V, IC = 1.0 A 

ls1=1 8 2=0.1A 

ts Storage Ti me 3.5 3.5 3.5 µs Vee= 200 v, ic = 1.0 A 

191 = 192 = 0.1 A 

Cob Output Capacitance 250 250 250 pF Vcs=10V,f=0.1MHz 

SE9051 SE9052 
SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. UNITS TEST CONDITIONS 

le EX Collector Cutoff Current 500 500 µA VcE = 250 V, VEB = 0.5 V, 
(Note 3) 

Tc= 150°C 

15 15 µA VcE = 250 V, VEB = 0.5 V 

'EBO Emitter Cutoff Current 10 10 µA VEB = 4.0 V 

'cso Collector Cutoff Current 100 µA vc8 = 300 v. 18 = o 
100 µA vc8 = 325 v, 18 = o 

VcEO(sus) Collector Sustaining Voltage 275 325 v Is= o, le= 100mA 
(Note 2) 

hFE DC Current Gain (Note 2) 20 100 20 100 le= 1.0A, VcE = 4.0V 

VcE(sat) Collector Saturation Voltage 0.4 0.4 v le= 1.2 A, 19 = 200 mA 
(Note 2) 1.0 1.0 v le= 5.0A, Is= 1.0A 

VsE(sat) Base Saturation Voltage 1.6 1.6 v le= 5.0A, Is= 1.0A 
(Note 2) 

ton Turn On Time 300 300 ns Vee= 250 v. le= 1.2 A. 

191 = 0.2 A 

tf Fall Time 500 500 ns Vee= 250 v, 'c = 1.2 A, I 
191 = 192 = 0.2 A 

ts Storage Time 5.0 5.0 µs Vee= 250 v, le= 1.2 A, 

l91=l92=0.2A 

fT Current Gain Bandwidth Product 20 20 MHz VcE = 10V, le= 500mA, f = 5.0MHz 

Cob Output Capacitance 250 250 pF Vcs=10V,f=0.1MHz 
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INTRODUCTION 

CURVES 

The family characterization data in this section is divided into three major categories: Diodes, Power Transistors and Small Signal 
Transistors. Family curves within each division were arbitrarily assigned set numbers. These are not intended to correlate 
to the device type numbers. 

The table below indicates the device or device series which is most representative of the characterization data. 

I. DIODES 

CURVE SET NUMBER FLATPAK DIP D07 D034 D035 D041 T05-18 ASSEM. 

D1 RF400 
D2 FJT1100 FJT2000 
D3 FCT1021 
D4 1 N3070 FDH400 FA2321 
D5 1N485B FDH500 FA2330 
D6 FD600 FDN600 1 N4148 FA2310 
D7 1 N4376 FDN700 
DB 1N746 
D10 1N4001 
D11 FSA2500M FSA2501M FSA2502M 

II. POWER TRANSISTORS 

CURVE SET NUMBER T03 T05 T059 T066 T0220 

PWR1 2N4895 
PWR2 2N5320 
PWR3 2N5681 
PWR4 2N5336 
PWR5 2N4237 2N4231 2N6121 
PWR6 2N3715 
PWR7 2N5301 
PWRB 2N3440 SE9331 
PWR9 SE9051 
PWR10 2N6129 
PWR11 2N5003 
PWR12 2N5322 
PWR13 2N5679 
PWR14 2N4234 2N4898 2N6124 
PWR15 2N3789 
PWR16 2N4398 
PWR17 2N6132 
PWR18 2N3766 
PWR19 2N5002 

5-2 



Ill. SMALL SIGNAL TRANSISTORS 

T05 T018 
CURVE SET NUMBER T092 DIP 

METAL PLASTIC DUAL METAL PLASTIC DUAL 

SS1 2N3688 PN3688 
SS2 2N3137 2N3564 
SS3 SE5020 
SS4 MPSA92 
SS5 2N3013 2N3646 2N5772 
SS6 PE5025 
SS7 2N5022 FPQ3467 
SSS 2N2920 2N2484 2N3565 2N2979 2N5961 
SS9 2N3722 
SS10 SE5055 
SS11 SE7055 
SS12 SE5035 PE5030B 
SS13 2N3724 2N4013 2N5845 FP03724 
SS14 2N3946 2N3903 
SS15 2N2218 2N3643 2N3728 2N2221 2N4400 
SS16 2N3923 2N5830 
SS17 2N4960 2N5856 2N4962 MPSA05 
SS18 BC317 
SS19 PE5010 
SS20 MPSA12 
SS21 2N5455 
SS22 2N2905 2N3644 2N4015 2N2907 2N4402 
SS23 2N3250A 2N3905 
SS24 2N4030 2N4354 MPSA55 I 
SS25 2N5400 
SS26 FT0601 
SS27 2N918 2N3563 2N3423 2N5770 
SS28 2N2369A 2N4274 MD2369A 2N5769 
SS29 2N709 
SS30 2N2894 
SS31 2N4208 2N4258 2N5771 
SS32 2N2894A 
SS33 2N4020 2N3962 2N4248 2N5086 
SS34 2N4342 
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CURVE SET NUMBER 01 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 
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CURVE SET NUMBER 02 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 

REVERSECURRENTVERSUS 
REVERSE VOLTAGE 
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CURVE SET NUMBER 02 

PULSE GENERATOR 
Ir s 5 ns 
ZIN =.50il 
PW = 1 µs 
DUTY CYCLE= 20% 

REVERSE RECOVERY TIME (t,,) 
TEST CIRCUIT 

lkil 

MEASUREMENT IRR= 1.0 mA 

TO SAMPLING SCOPE 
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50 il INPUT 
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I I ----
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lOmA 
1 I 

...___..: trr :....._ 

MOS FET PROTECTION CIRCUIT 

FJTl 100 

+V 

The picoampere diode affords excellent gate voltage protection 
while maintaining the DC input impedance at about one million 
megohms. In addition the very low capacity of the FJT1100 will 
have a relatively small effect on the circuit input capacity. 
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A BOUND CIRCUIT FOR 
OPERATIONAL AMPLIFIERS 

F JTl 100 FJTllOO 

FJTl 100 ...__...,L._ 

The bound circuit prevents overloading and saturation of operational 
amplifiers. The circuit has negligible effect on the operational 
amplifier until overload conditions occur. The use of the low 
leakage picoampere diode permits realization of extremely high 
input impedance for normal input voltages. 

PEAK FOLLOWER CIRCUIT 
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A nearly constant voltage peak follower circuit is available by using 
a picoampere diode. A comparison between the use of the FJT1100 
and a "low leakage" FD333 diode in the circuit is shown in the 
curves of VouT vs Time. 



CURVE SET NUMBER 03 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 

REFERENCE VOLTAGE DEVIATION 
VERSUS AMBIENT TEMPERATURE 
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CURVE SET NUMBER 04 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 

DC FORWARD CURRENT 
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CURVE SET NUMBER 05 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 

FORWARD VOLTAGE VERSUS 
FORWARD CURRENT 
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CURVE SET NUMBER 06 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 
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CURVE SET NUMBER 07 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 
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VERSUS FORWARD CURRENT 
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CURVE SET NUMBER 08 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 

POWER DERATING CURVE 
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CURVE SET NUMBER 010 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 
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CURVE SET NUMBER 011 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 
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~ >--+--+----+cJ-~----+-----+- ·---
-~ ./ 
IO~ 

O'------'----'---+---'----'---'-----J 
0 10 40 60 

VR - REV£R5i VOLTAGE - VOLTS 

REVERSE CURRENT 
VERSUS AMBIENT TEMPERATURE 

SOE:JE:f==i:::::i::==i=::i==i=::i=::i=::::::J 

10.0 l---l------i----+--1---l--Jl--+---+-]7}/~7--I 

°1 '--+--+---+---1---VR • 60V - ~U 

~u~l.OO .___.___.____,_----1.vR·'sov ~ 
- -Z 7'J'O v.·«iv~ 

. 001 .__.....____._---L__,_..__.__.____.___.__, 
-75 -~ -~ 0 ~ ~ 75 100 l~ I~ 

TA - AMBIENT TEMPERATURE - C 

To measure reverse current of an individual diode, the following test circuits are used: 

COMMON CATHODE DIODES COMMON ANODE DIODES 

SHUNT CURRENT 

SHUNT CURRENT 

5-13 

500 UXXI 

I 



CURVE SET NUMBER 011 

TEST CIRCUITS 

Test requirement for VFM and t1r is as shown below; all leads should be as short as possible. 

T 
500mA 

J_ 

INPUT CURRENT PULSE 

I I 
I I 

-i ~tr=lOns 

OUTPUT VOLTAGE PULSE 

4H! 

OUT 

trr - REVERSE RECOVERY TIME TEST CIRCUIT 
11 =Ir' Irr= 0.1 Ir 

PULSE GENERATOR -::­
tr~ 5 ns 

ANODE 
BIAS 

SUPPLY 

Z1N=500 ~ 
P.W.= lµs 
DUTY CYCLE= 2% .lµF 

"-±LJ-T ADJUST FOR IR 

AVf BRIDGE MATCHING CIRCUIT 

NOTES: 

10 TO 100Vdc 
ADJUSTABLE 

1. R Varies depending on the current range. For the most often 
used current ranges, R is as follows: 

Current Range (amperes) 

10-5 to 10-4 

10-4 to 10-3 

10-3 to 10-2 

or 10-n to 10-n+t 

2. V indicates mismatch of assembly. 

R (ohms) 

106 

105 

104 

10n+1 

5-14 

I.47µF 

NOTES: 

TO OSCILLOSCOPE 
tr'S 0.4 ns 
ZIN= 500 

AIR BRIDGE MATCHING CIRCUIT· 

1. VR2 = VR1 ±1%. 
2. IR2 - 'Rt = AIR (difference in IR between diodes 01 & 02). 

To measure diodes 03 & 04, reverse cathode-anodeterminal 
connections. 

3. A is a center readingµµ ammeter. Al R indicated directly on A. 



CURVE SET NUMBER 012 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 

FORWARD CURRENT VERSUS 
FORWARD VOLTAGE 

REVERSE CURRENT 
VERSUS REVERSE VOLTAGE 

0.2 0.4 0,6 0.8 1.0 1.2 l.• 

~ a 
t>j 

~ 

10 

1.0 

0.1 

0.0 I 

8 R 

, 

0 

TA· z5°c 

-·- i-- - ? 
l.--'l 

',_L_ 
·--

v 
lA 

z 

VF - FORWARD VOLTAGE - VOLT5 VR - ~EVERS£ VOLTAGE - VOLTS 

CAPACITANCE VERSUS 
REVERSE VOLTAGE 

TA• 75°C t---------1 ----1-----4---+----4--< 

0.8 ~ 

.... ~i--- -

o.6 N 
~ 
~ 

~ ::; 0.4 ..--+--+--+--+--+--+--!---< 

..--+--+--+--+- -- t--t---+--

O.lr--+--+--+-+--+--+--r--i 

0'--'---'--'--'---''--.....1....--'----' 
0 

UHF 
NOISE SOURCE 

H.P 349.1. 

VR - REVERSE VOLTAGE - VOLTS 

LOCAL 
OSCILLATOR 
I= 845MHz 

DIODE IN 
TUNED 
CAVITY 

NOISE 
FIGURE METER 

H.P. 3408 

NOISE FIGURE TEST CIRCUIT 

5-15 

45 MHz 
If AMPLIFIER 
NF= 2.0db 

I 



CURVE SET NUMBER PWR1 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 

g 1.0 

~ 0.8 

~ 
z 
0 

~ 0.6 

5: 
~ 0.4 

~ 
~ 0.2 

COLLECTOR SATURATION 
VOLTAGE VERSUS PULSED 

COLLECTOR CURRENT 

le • 101 8 1 ;_, 

Jt v,t 
t--1-

011 
f---+- Wn 

'c 
0.05 0.1 0.5 LO 5.0 

le - COLLICTOR CURRENT - AMPS 

OPEN CIRCUIT OUTPUT 
CAPACITANCE VERSUS REVERSE 

BIAS VOLTAGE 

s 

M~-1 -----~,---,T~.-0-

-H 

1 
60 

Vea - COLLECTOR TO BASE VOLTAGE - VOLTS 

FORWARD CURRENT TRANSFER 
RATIO VERSUS 

COLLECTOR CURRENT 

0.1 1.0 5.0 

le - COLLECTOR CURRENT - AMPS 

POWER VERSUS TEMPERATURE 
DERATING CURVE 

8.0 

7 .0 

~ l 
L I 

~ 6.0 

rs: rs: 
LJ 

LJ 
~ 

i5 
~ 5.0 

~ 4.0 

~ l.O 

~c 2.0 

1.0 

0 
0 15 50 75 100 125 150 175 200 

Tc - CASE TEMPERATURE - °C 

BASE SATURATION VOLTAGE 
VERSUS PULSED 

COLLECTOR CURRENT 

·;::: 0.4 l---+-+++--+--+-+-I++--1--+-~ 

:;: t---+--T-H----t--t--t--H--i --r- -->~ I j_' i 
o ~~~~-+--+-+-~--1-~~ 

0.01 0.05 0.1 0.5 LO 
le - COLLECTOR CURRENT - AMPS 

OPEN CIRCUIT INPUT 
CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 
T 

1--+-1+-+-1+-+---f-
~ 300 ~ T 

,,': 0 

++-

~ ~ - -l~+--
Loo 1 t-r- 1 

1-+-+-+-+-+-+-+11--+-lt-+-~ I + -t-t--

* ioo I l 

5.0 

f--'--+-I+--+-+J_---+-;---+--+--~ 
u o~l~~~~~~~ 

~ 

0 1.0 1.0 3.0 4.0 ).0 6.0 

VEB - EMITTER TO BASE VOLTAGE - VOLTS 

COLLECTOR CUTOFF CURRENT 
VERSUS AMBIENT 

TEMPERATURE 

~ IOkt---+--t---+--t---+--+---+-.-<--< 

~ 
~ lk 

i 100 t---+--t---+-~l'---+--t---+----4 
2 

~ 10 

-~ 1.0 

0.1 "---'---'---'---'---'---'----'----' 
50 100 150 ~ 

TA - AMBIENT TEMPERATURE - "C 

MAXIMUM RATING CURVES 

5-16 

~ 

,, 
co 
~ 
z 
~ 

~ 
~ 

-

~ 

GAIN BANDWIDTH PRODUCT 
VERSUS COLLECTOR CURRENT 
~~~~~~-1~~1,~ 

VCE • 5.0V 

500 

100 

50 

0.1 

0,05 0.1 0.5 1.0 
le - COLLECTOR CURRENT -AMPS 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

0.5 l.O 3.0 5.0 
le - COLLICfOR CURRENT - AMPS 

COLLECTOR CURRENT 
VERSUS BASE 

TO EMITTER VOLTAGE 

~ 1.0 >---+--+---+1'---'~~+---+----+--+--1 

E' 

~ 0.1 l---+---+-+-+t--tt--'--+----'---1---t---4 

I 0,(}')f---+--+-f-+i'---i~~+-~--+--+--1 

_u 

0.4 OJI l.2 1.6 2.0 

VBE - BASE TD EMITTER VOLTAGE - VOLTS 

FORWARD BIASED 
SAFE OPERATING AREA 

5.o b-..~_-,---,~~Nn-n~"-~-"--,---,-.-~~ tt.,, 

~ 1.0 >--::s:i-+--R-+-b-..""4-,_-4-H--!S::__._1%, ~ 
z J_~ 0,b.. l'i 
~ 0.5 r--r----t---+-+-++-<--tt'!~~ .oc _.... 

~ ~~ s o.d- I , 
(}') j- CURVES APPLY ' ~ 

_u • f--f----r_~~;~-·-=~'°-+_j_+-+-+-:f+-- -=+~ t-~Lif 
Tc· 100°c 

.01 '-----'-'---'---'--'-'-'-"---'---'-''--'-LLJ 
1.0 2.0 3.0 5.0 10 20 40 80 

VCE - COLLECTOR TO EMITIER VOLTAut - VULI:> 



z 

200 

180 

160 

~ 140 
!z 
~ 120 

100 

80 

40 

Zll 

CURVE SET NUMBER PWR2 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 

CURRENT GAIN VERSUS 
COLLECTOR CURRENT 

BASE TO EMITTER 'ON' VOLTAGE 
VERSUS COLLECTOR CURRENT 

VCE • 4.0 V 

rt-. v 
lZ 

),".\~~\ p 
t-p ~o~ 
~ ~ 

• t> J...-
'~ ~ J. • -~"c 

I::::: _j_''iJ 
1 

r\ 
. \ 
~ 
[I 

ii! g 

1.4 

l.Z 

z 1.0 
p 

~ 
E5 0.8 

~ 0.6 

Ve£ • 4.0 V 

[11 
J7 VI 

'c~ v 
r=:: +- 1.1~C v lZ - 'c 

i.-t--fT 
F-

c 

"' r· ·• \ .. 
0 

3 .:s(J.j I I I' 

I 
I 

-~ 
:;c'50.2 ---r1· 
>§~ 

U.l I I I' 

1 ... 
-1,n-

0 
.001 .Ol 

l 
O,l l.O 5.0 

0,4 
.001 .Ol 
~ 

O.l 1.0 5.0 

le - COLLECTOR CURRENT • AMPS 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

O'---'-LI-'--'--.1...J..W....-'--'--l...U..-'---'-.LI.J 
.001 ,Ol 0.1 1.0 5,0 

le • COLLICTOR CURRENT • AMPS 

le - COLLECTOR CURRENT - AMPS le - COLLECTOR CURRENT - AMPS 

SWITCHING CHARACTERISTICS 
VERSUS COLLECTOR CURRENT 

5.0 
'c • 10101 • lOlez t---1 --1--+ ·j::_i=.t=j 

1--t-t-+._ ~ 
"' 1.0 f---t-t-t-P~l-k~t-Hf----iH 

. +-I 

.Ol '--L...JL...JL...J__J__J__J__J__J---l---l--' 

0 0.10.20.30.4 0.5 0.6 0.7 0,8 0.91.0 l.11.2 

le - COLLECTOR CURRENT - AMPS 

MAXIMUM RATING CURVES 

SAFE OPERATING AREA 
lO 

le • 25nC 

:::r 
PULSEO OPER11~ 

I(' ~:~ 
~ 3,0 

~1> ,.~~µ 

I-- CURVES APPLY 
~~ rs; 

I-- wow RATED l JS :rs: 
I-- :.r ! 

c{0J 111 N 

w zr+-+: 
ZN5321-t-

!Z 2.0 

~ 
o:: l.O 
f" 

~ 0.5 
._, 0.4 

_u 0.3 

o.z 

0.1 
1.0 z.o 3.04,05.0 10 Zll 30 4050 100 

VcE • COLLECTOR TO EMITTER VOLTAGE - VOLTS 

5-17 

POWER VERSUS 
TEMPERATURE DERATING CURVE 

lO 
I\. 
~ 

""' rs 
~ 

K 
~ 

0 '\J 
0 25 50 75 100 125 150 175 200 

Tc - CASE TEMPERATURE - °C 

I 



CURVE SET NUMBER PWR3 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENl TEMPERATURE UNLESS OTHERWISE NOTED 

CURRENT GAIN VERSUS 
COLLECTOR CURRENT 

BASE TO EMITTER 'ON' VOLTAGE 
VERSUS COLLECTOR CURRENT 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

200 

180 

160 

t-
v~E 1-~'.ov 

1.2 ,--,m-,--,--,m-,--r--,m-,---,--~ 
v1 !gv 

t- CE • +--+-+-++--+--+-+-++--+----+-++< 

O.S ,--,m-,--r--,m-,--,--m..--~~ 
1 I Ill 

t- ~ • 10--+--+-++<f---+--+-++l--if--4.f++l 

~ 140 

!z lZf) 
I!;! 
B 100 

g 80 

..c';;!. 60 

40 

20 

f-

~ 

P'" 
0 
.001 

,J." 
H 

\<,. ':d' 1-1 
v~ N 

~ \<, 

~1; 1_.,,·t N 

~ t\ 
!-' ]'\ 

.01 0.1 1.0 s.o 
le - COLL£CTOR CURRENT - AMPS 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

1.2 r-m-r-r--m-r-r--,.,,-,--,--,.-rn 

0.01 0.1 I.O 2.0 5.0 

le - COLLECTOR CURRENT - AMPS 

l.02.0 5.0 

le - COLLECTOR CURRENT - AMPS IC - COLUCTOR CURRENT - AMPS 

SWITCHING CHARACTERISTICS 
VERSUS COLLECTOR CURRENT 

10 I •1101 1.110: 
t- c Bl 82 ---t- --

- ----f-f---+-+----1 

le - COLLECTOR CURRENT - AMPS 

MAXIMUM RATING CURVES 

DC SAFE OPERATING 
AREA 

2.0 .--....,.......,..-1""1<""-r----r--,,--,---r-T" 
I'\. I 1c • 25·c 

1.0 r-- - ,_L-~~.-----t- t- --t-t-1 
~ !'-.. 
~ f-- - t-1 t--k-
" ~ l---+---1---1-1~ --t- --+~ 
~ i g 0.1 t----t---+-t-t--·t----+---t-tl--Hi,___,f--t--1 

~ 12N5681) _J\_ 
t-----t---t-t--t----t--1'2!8f &'\ 

_u 

1--~~/ll(!M~n v_+--+-+++-l'-1,-ft-+---1 

0.01 LVc~ __LU_ 

1.0 10 100 lZQ 

VcE - COLLfCTOR TO EMITTER VOLTAGE - VOLTS 

5-18 

POWER VERSUS TEMPERATURE 
DERATING CURVE 

i; JS. I St----+---+-+---+-~~'\l--t--1----+---i 
~ '\. 
~ 3t----+---+-+---+--t-~---"t----+---+ 

~ 
25 SO 15 100 125 ISO 115 200 

Tc - CASE TEMPERATURE - ·c 



CURVE SET NUMBER PWR4 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 

z 

~ 

u 

:s 
~ 

0 
< 

g 
z 

150 

100 

50 

.001 

CURRENT GAIN VERSUS 
COLLECTOR CURRENT 

0.01 0.1 1.0 5.0 

le - COLLECTOR CURRENT - AMPS 

BASE TO EMITTER 'ON' VOLTAGE 
VERSUS COLLECTOR CURRENT 

1.5 

? O.lf 

~ 
~ o. 6 t=t:1:w+fftt---t---t--r0f-titl 

0.01 0.1 1,0 5.0 

le - COLLECTOR CURRENT - AMPS 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

0.5 

0 

::- o. 4 f-J-Lh--+--+-e++--+--+-+++-+--+< 

<( 0.1 f--.-+++-+-+-rt+-+-+--hl'H--+-+-t+I 
"' > 

g 
0 
< 

0 
> 
z 
0 

~ 
:J; 

"" ~ 

"' ~ 

>~ 

.001 0,01 0.1 l.0 5,0 

le - COLLECTOR CURRENT - AMPS 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

1.5 

:~ • 10 

1.2 

0.9 

0.6 

0.) 

ttt v 
v ~ 

Tc • -55"C .I.-< +-t-1 v L1 
TlJ lc·25C,..-1 

lL1 ,....-J 

tf7tt .---f-1 
c j--+-1 

~tll 
.001 0.01 0.1 1.0 5.0 

le - COLLECTOR CURRENT - AMPS 

MAXIMUM RATING CURVES 

SAFE OPERATING AREA 

z 1.0 

u 

0 0,1 

8 -~f-~--~-+-~-+--~~-+--~-~......-->n 

_u 

Tc 
PULSE CURVES APPLICABLE 
FOR DUTY CYCLES '.: II» 

1.0 5.0 10 so 100 

VCE - COLLECTOR TO EMITffR VOLTAGf. - VOLTS 

5-19 

POWER VERSUS TEMPERATURE 
DERATING CURVE 

10 ['\. 

~ 
cs:: 
~ 

_""J 
t". 

"\ 

0 ~ 
0 25 50 75 100 125 ISO 175 200 

le - CASE TEMPERATURE - °C 

I 



CURVE SET NUMBER PWR5 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 

z 

DC CURRENT GAIN 
VERSUS COLLECTOR 

CURRENT 
HXXJ r--r-r-r--r--~-r---Tc-· -5-57°C--, 

t--+--1-+l--+--+-+-++--+-~v CE " 2 .0 V 

JOO l--~f-Hl--+--+-+-++--+---+--+-t+----1 
l--+-1-+l--+-H I GH t-+l--+--+-t-+1--l 

I 1oo~WJU~ 
g : ~,j f?±rizft !Zz!WN. 

i'-'1 LOW 

3. 0 t--+-H-<l--+--+-+-++--+---+--+-t+----1 

l.O ,__+--~-+---+-+-++---+---+-+-++-~ 
0.01 0.1 l.O 

le - COLLECTOR CURRENT - AMPS 

BASE TO EMITTER 'ON' 
VOLTAGE VERSUS 

COLLECTOR CURRENT 

10 

~ g 1.2 

~ LO 1---H'-+1-t--+-ttt---iv-:TTY~ft---j 
'c - -55°C _, H ,.V,, 

~ 0.8 l-+-ii'-ti-T="f'.:'Hh-1p-~'f'.r__-+-f+--l 
~ 15°C -H j:::j 
g 0.6 f='*=1~=t===t,j...j.4'.'.::+-++H---j 

150°C H 
~ 0.4 ~~dj==j__j_lij__j__J_J_µ___J 

~ 0.. 2 l--~f-H-+---+-+-++--+---+-+-f-+----1 
>~ 

0.01 

"!i 

0.1 l.O 

IC - COLLECTOR CURRENT - AMPS 

COLLECTOR REVERSE 
CURRENT VERSUS 

AMBIENT TEMPERATURE 

10 

z lrfJl--+--+--+-+-+--+----l7"--+---I 

~ 
~ 
~ 10-11---+--+---+-¥---+---+---l-+--+--I 

g 

§ 
'.:: 10-21--.,__-+---l-+--+---+---l-+--+--I 

8 

10 

K' 
~ 

I 
l.O 

g 

~ 0.1 

_u 

.01 

le - CASE TEMPERATURE - °C 

ACTIVE REGION SAFE 
OPERATING AREA 

T05 

-% IS :s s l1-i ~ 
"-..... ~ :s 

oc :s 
_""! 

f--lc •25°C h. 
"\ I I I 

l==fURVES APPLY 
t---rELOW RATED 

LVcrn 

l.0 10 80 100 

VCE - COLLECTOR TO EMlITER VOLTAGE - VOLTS 

DC CURRENT GAIN 
VERSUS COLLECTOR 

CURRENT 
lOOJr--r-r-r--r--~-r-~-----, 

t--+-f--1-1--+--+-+++--+-Tc • 25°C 
t--+-f--1-1--+---+-+++---+-Vc E " 2 .0 V 

JOO t--+-f--1-1--+-HI GHt-+<-+--+-H-<--t 

10 l--+-l-+t--+--+-+++--+--+-t-t+----1 

3. 0 t--+-f--1-1--+---+-+-++--+---+-+-t+----1 

l. 0 f--+--1--1--+--+-+-++--+---+-+-t+-~ 
0.01 0.1 l.O 10 

le - COLLECTOR CURRENT - AMPS 

SATURATION VOLTAGES 
VERSUS COLLECTOR CURRENT 

l.b TJ • 25°C 

l.4 l---t-t-+l--+--+-+++-+--+-+++----1 

l.1 1---+-+-+-t--+--+-+-++-+---+--++.,,_-1 

I }1 
l.O 1---t-- VBEtSATJ-+++----l~-l'-J"-+++----1 

lc·SIB vr 
0.8 f-+-++f--r--'Gttf'-+--+-H+--l 

1---t- +--1-1 VI 
o.6 1--+-+-+t--+--+-+++-+--Hl-v++----l 

0.4 l---1-++-1--+--+-+++--+17~L--vcEISATl--1 

0.1 1---1-H-l--+----11--'-t-:1>1"'k:j--t-,lc illB --i 

.01 0.1 1.0 10 

le - COLLECTOR CURRENT - AMPS 

COLLECTOR REVERSE CURRENT 
VERSUS BASE TO 
EMITTER VOLTAGE 

10 

V BE - BASE TO EMITTER "ON" VOLTAGE - VOLTS 

ACTIVE REGION SAFE 
OPERATING AREA 

T066 

:s :sr s.<;}f-
:s: 3 ~t'-1 ~ ~~ H 

~'tT+1 OC J:\ 
__..,_ 

11.0 

~ 

lf--'C. 25"C '\l 
I I I 

g 
t.l 8 o. 

_u t==~URVES APPLY r--- ~ELOW RATED 
LVcrn 

.o l 
1.0 10 80100 

VCE - COLLECTOR TO EMITTER VOLTAGE - VOLTS 

5-20 

DC CURRENT GAIN 
VERSUS COLLECTOR 

CURRENT 
100! 

lJGH I Tc• 150°C 
t-- +- Vee· 2.ov 1= 

JOO 
~ :r 

z ~ w. :x ~ 100 

I ~ 30 
LOW 

H -- -- +-- - "«:< 
u !'«; 0 

s::.~ 10 

s 
"' 
z 
0 

~ 
iii 
c; 

~ 
~o 

~ 

I 
0 

t.l 
8 
_u 

t1 :::[ t- ---

--+- j i --1 
3.0 

l l t --

l.0 
0.01 0.1 l.O 10 

le - COLLECTOR CURRENT - AMPS 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

0.01 0.1 l.O 10 

le - COLLECTOR CURRENT - AMPS 

POWER VERSUS TEMPERATURE 
DERATING CURVE 

40 

30 

20 

10 

10 

5.0 

1.0 

l.O 

0.5 

0.1 

0.1 

~0220 

25 50 75 100 125 150 175 200 

le - COLLECTOR CURRENT - AMPS 

ACTIVE REGION 
SAFE OPERATING AREA 

T0220 

T J MAX ~ 150°C 
PULSE CURVES APPLY BELOW RATED Vern 1:tttt 

t------t__,__,_-t-t--0 c ~-'Al\%\ 
I '\..! \.. ~~~ 

l-----l-i--+-+-<-++>+---1~6111-, 

I'"f't' 
1.0 2.0 5.0 10 20 50 100 

VcE - COLLECTOR TO EMITTER VOLTAGE - VOLTS 



CURVE SET NUMBER PWR6 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 
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I 
25 

~"'-

CURRENT GAIN VERSUS 
COLLECTOR CURRENT 

200 

180 

160 
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IC - COLLECTOR CURRENT - AMPS 

BASE TO EMITTER 'ON' VOLTAGE 
VERSUS COLLECTOR CURRENT 
2.0.----,.----,.---------~~ 

~ i.s l---+-++-+--+--+-t-vc_,_c-t·-'_·o_vr1l--1 

., l.6 f 
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0.4 b--+-f'Fl-+-+--H+----1>----l 
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I c - COLUCTOR CURRENT - AMPS 
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COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

l.O 

0.9 
I I I 
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0.7 
Tc • zs' c 

0.6 
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0.4 

O.J 
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O.l 

~·C t-- -'!''> \ 
\~ ~ ·''" _t t::::t:r: 0 

O.l l.O 
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IO 20 

le - COLLECTOR CURRENT - AMPS 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

l.5 

l.4 

l.3 1----+---+-+-+--+--+-t--t--+->r-t---< 

~ 1.2 1----+--+-++--+--+-t--t--H+-t---i 
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ACTIVE REGION 
SAFE OPERATING AREA 
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CURVE SET NUMBER PWR7 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 

DC CURRENT 
GAIN VERSUS 

COLLECTOR CURRENT 
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BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 
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CURVE SET NUMBER PWRB 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 

CURRENT GAIN VERSUS 
COLLECTOR CURRENT 
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le • CASE TEMPERATURE - "C 
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BASE TO EMITTER 'ON' VOLTAGE 
VERSUS COLLECTOR CURRENT 
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CURVE SET NUMBER PWR9 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

COLLECTOR SATURATION AND 
BASE TO EMITTER VOLTAGE 

VERSUS COLLECTOR CURRENT 

BASE TO EMITTER VOLTAGE 
VERSUS COLLECTOR CURRENT 

TRANSCONDUCTANCE 
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VCE - COLLECTOR TO EMITIER VOLTAGE - VOLTS 
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POWER VERSUS TEMPERATURE 
DERATING CURVE 
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CURVE SET NUMBER PWR10 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 

CURRENT GAIN VERSUS 
COLLECTOR CURRENT 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

BASE TO EMITTER 'ON' VOLTAGE 
VERSUS COLLECTOR CURRENT 
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SWITCHING CHARACTERISTICS 
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POWER VERSUS TEMPERATURE 
DERATING CURVE 
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Tc - CASE TEMPERATURE - °C 

I 



CURVE SET NUMBER PWR11 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

2N5003 

0.01 0.02 0.05 0.1 0.2 0.5 1.0 2.0 5.0 

Ic - COLLECTOR CURRENT-AMPS 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

-1.0 ~---~--~--~~~ 

-0.9 1-----+----+-++-++4----+---+--+-< 

-0.8 

-0.7 1----+---1---+--++-+W-----1----1--AJ"-' 

-0.6 1---+--+--+-++-++++----+---lfH+-j 

-0.5 C--+---1---+-++-+W-----1---hll--l--' 

-0.4 

-0.3 I---+--+--+ 

0.1 

500 

200 

0.5 1.0 2.0 

le - COLLECTOR CURRENT-AMPS 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 

5.0 

10'-----"----'---~--"----'-~-~+--I 
0 1.0 2.0 3.0 4.0 5.0 

le - COLLECTOR CURRENT-AMPS 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

2N5005 
200 

VcE •-5.0V 

TJ,J~h- -t-11 
r- t- ;J' 25'C ~ 

~160 
.... 
z r--+-
"' ~120 r-

J.-~·~ 
~I ~ 
I\ 

"' ~ 
-' 
~ 80 

i-- t .. J~ 
<..> 
C> -- --j t- t-- +- '!'> 

~ 40 -li +--t-- +--I 
l 0 

0.01 0.02 0.05 0.1 0.2 0.5 1.0 2.0 5.0 

le-COLLECTOR CURRENT-AMPS 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

-1.75 ~------~--~~-

-1.50 

le-COLLECTOR CURRENT-AMPS 

COLLECTOR TO BASE 
CAPACITANCE VERSUS REVERSE 

BIAS VOLTAGE 
~ iooo~~~~--~ 1 - 1 ~--~~ 
"' i I I I l[' 0 

~ 500 "-=$H:k;1==--"1=Il:t=1=+=+++--=1 ;! r- ~ G,+-+--+--+-+++ --1 
u r--t- l-1-....... - -
§ 200 1----+-+++---+--f--+-+_,.~,._,I---+-+-++---< 
~ ~I 
~ 100 l----+-t--H~+--+-+++--+---+-"k--t----1 

g I, I I ~ 
"' 50 I 

~8g::l 20 - r--rf+ --t-~I 
l----+-+-+-1---+---+--++--+---+-+++---1 

~ l i-11 I 
<..> 101---..L_~l---+--+-~+-__L_--1---'-'+--I 

- +- +--
- +-+- -I 

-O.l -0.2 -0.5 -1.0 -2.0 -5.0 -10 -20 -50 -100 

Vea-REVERSE BIAS VOLTAGE -VOLTS 

5-26 

GAIN BANDWIDTH PRODUCT 
VERSUS COLLECTOR CURRENT 
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CURVE SET NUMBER PWR12 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 

CURRENT GAIN VERSUS 
COLLECTOR CURRENT 

BASE TO EMITTER 'ON' VOLTAGE 
VERSUS COLLECTOR CURRENT 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 
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SWITCHING CHARACTERISTICS 
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POWER VERSUS TEMPERATURE 
DERATING CURVE 
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CURVE SET NUMBER PWR13 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 

CURRENT GAIN VERSUS 
COLLECTOR CURRENT 

BASE TO EMITTER 'ON' VOLTAGE 
VERSUS COLLECTOR CURRENT 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 
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~ l.O f-- Cill +-+-+++--+-t-+++--+--+++-1 

~ l-1L -vr. ·55°C .d--.f"I V, 
~ O,B I-+ m1 f'1 V JL 
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.001 
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0.01 

Tc • iso0 c lA 
'c • 15oc w rn l;l! 

TA• ·SS°C 

J_ 1 Jj_ 
O.l l.O 

le - COLL£CTOR CURRENT - AMPS le - COLL£CTOR CURRENT • AMPS le - COLL£CTOR CURRENT - AMPS 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

l.2--l_c Ill IZ 
f--1; • 10---t---t-++l--l---t--++l'--jl-+--l-H 

B U v 

0.01 O.l l.O s.o 
le - COll£CTOR CURRENT - AMPS 

SWITCHING CHARACTERISTICS 
VERSUS COLLECTOR CURRENT 

lO -

0.01 '----'--'-""'-'-----'----"--"-LL--' 
0,1 l.O lO 

le - COLLECTOR CURRENT - AMPS 
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2.0 
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_u 
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l,O 
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CURVES APPLY ~~I ~ BELOW RATED 
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10. 100120 

VcE - CDLUCTOR TO EMITTER VOLTAGE • vom 
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POWER VERSUS TEMPERATURE 
DER_ATING CURVE 
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CURVE SET NUMBER PWR14 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 

TYPICAL DC CURRENT 
GAIN VERSUS 

COLLECTOR CURRENT 

TYPICAL DC CURRENT 
GAIN VERSUS 

COLLECTOR CURRENT 

TYPICAL DC CURRENT 
GAIN VERSUS 

COLLECTOR CURRENT 
1000 ~~~-~-r-~~~-,-,-.--,-5(~ 
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~ -o.8 f-t-:::::b.j....f-.c 1-=1-F-.j-f-++b--iVc......,1/1£+++-l 
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le - COLLECTOR CURRENT - AMPS 

i 
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COLLECTOR REVERSE 
CURRENT VERSUS 

AMBIENT TEMPERATURE 

0.1 1.0 10 

le - COLLECTOR CURRENT - AMPS 

SATURATION VOLTAGES VERSUS 
COLLECTOR CURRENT 
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le - COLLECTOR CURRENT - AMPS 

SWITCHING TIMES VERSUS 
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le - COLLECTOR CURRENT - AMPS 

COLLECTOR REVERSE 
CURRENT VERSUS BASE 

TO EMITTER VOLTAGE 
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Tc - CASE TEMPERATURE - 0 c VBE - BAS£ TO EMITTER VOLTAGE - VOLTS 
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CURVE SET NUMBER PWR14 

MAXIMUM RATING CURVES 

POWER VERSUS TEMPERATURE 
DERATING CURVE 

10 

1.0 

0.1 

Tc - CASE TEMPERATURE - °C 

ACTIVE REGION 
SAFE OPERATING AREA 

T066 

~--
:x~ <; 

"""' 
"'\] 

~ "< t<~ I\. 
o~ 

:SJ 
Tc ·25°C 
CURVES APPLY 
BELOW RATED 
LVcEO 

0.01 
1.0 10 80100 

VcE - COUECTOR TO EMlTTER VOLTAGE - VOLTS 
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ACTIVE REGION 
SAFE OPERATING AREA 

T05 

Tc •25"C 
CURVES APPLY BELOW RATED __._ _ _,_ _ __,.__,_--1--1 _ _,_, 

.01 LVCEO 

1.0 10 80100 

VCE - COLLECTOR TO EMITTER VOLTAGE - VOLTS 

ACTIVE REGION 
SAFE OPERATING AREA 

T0220 

10 ~~~=i==i==i=m==i==i=i==i=i:i:m FT, MAX• 151l"C_-cLlL1,U_ +++++ 
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VcE - COLLECTOR TO EMITTER VOLTAGE - VOLTS 
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CURVE SET NUMBER PWR15 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 

CURRENT GAIN VERSUS 
COLLECTOR CURRENT 

zoo~~-.-~-~~~~--.--, 
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1.0 10 10 

le - COLLLCTOR CURRLNT - AMPS 

BASE TO EMITTER 'ON' VOLTAGE 
VERSUS COLLECTOR CURRENT 

l.O l.O 10 10 

le - COLLECTOR CURRENT - AMPS 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 
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le - COLL~CTOR CURRENT - AMPS 
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le - CASE TEMPERATURE - °C 
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ACTIVE REGION 
SAFE OPERATING AREA 

VCE - COLLECTOR TO EMIITER VOLTAGE - VOLTS 
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CURVE SET NUMBER PWR16 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 

CURRENT GAIN 
VERSUS COLLECTOR CURRENT 
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BASE TO EMITTER 'ON' VOLTAGE 
VERSUS COLLECTOR CURRENT 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 
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~ 1.2 f----t---+41-+---+--+--+-++17-+--l---+---i 
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Tc - CASE TEMPERATURE - °C 
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VC[ - COLLECTOR TO EMITTER VOLTAGE - VOLTS 
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CURVE SET NUMBER PWR17 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 

CURRENT GAIN VERSUS 
COLLECTOR CURRENT 

COLLECTOR SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

BASE TO EMITTER 'ON' VOLTAGE 
VERSUS COLLECTOR CURRENT 

l.J ~---~-------~~ 
Vcl • 4.0 V 

~ 1.2 

-r--+-t 1.1 

0 1.0 

g '.i 0.3 r-------+-------<----+-<+--< 25 O.Q 
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0.8 r-===----L--J-+c:--~-/---~r---1 

0.7 

O.o 

0.1 1.0 10 

ru 1_() 
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SWITCHING CHARACTERISTICS 
VERSUS COLLECTOR CURRENT 

0.1 1.0 10 

IC - COLLECTOR CURRtNT - AMPS 

MAXIMUM RATING CURVES 

SAFE OPERATING AREA 

in------------~ 
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Vu_ - COLLtCTOR TO l1\'11TTLR VOLTAGL - VOLTS 
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POWER VERSUS TEMPERATURE 
DERATING CURVE 
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CURVE SET NUMBER PWR18 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 

z 
:;; 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 
160~~~~-~-~~~--~ 
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le-COLLECTOR CURRENT-AMPS 

COLLECTOR CHARACTERISTICS 
ACTIVE REGION 
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~0.4 ...-+--+--+-r-+--+--+--+-+--t 
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VcE - COLLECTOR TO EMITTER VOLTAGE - VOLTS 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 
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le-COLLECTOR CURRENT-AMPS 
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COLLECTOR SATURATION 
VOLTAGE VERSUS 

COLLECTOR CURRENT 
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COLLECTOR CHARACTERISTICS 
ACTIVE REGION 
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VcE - COLLECTOR TO EMITTER VOLTAGE -VOLTS 

COLLECTOR CUTOFF CURRENT 
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VcE-COLLECTOR TO EMITTER VOLTAGE-VOLTS 
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le-COLLECTOR CURRENT-AMPS 

COLLECTOR CHARACTERISTICS 
ACTIVE REGION 
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VcE-COLLECTOR TO EMITTER VOLTAGE-VOLTS 

COLLECTOR TO BASE 
CAPACITANCE VERSUS 

REVERSE BIAS VOLTAGE 
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0.1 r-~-~~~+---f----+---+-~~ 
l 0 5.0 10 50 100 
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CURVE SET NUMBER PWR19 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 

DC PULSE CURRENT GAIN 
VERSUS COLLECTOR CURRENT 

2N5002 
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IC-COLLECTOR CHARACTERISTICS-AMPS 

SWITCHING TIMES VERSUS 
COLLECTOR CURRENT 
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GAIN BANDWIDTH PRODUCT 
VERSUS COLLECTOR CURRENT 
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CURVE SET NUMBER SS1 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 

COLLECTOR CHARACTERISTICS 
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CURVE SET NUMBER SS1 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 
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CURVE SET NUMBER SS1 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 
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CURVE SET NUMBER SS1 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 
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CURVE SET NUMBER SS2 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 
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CURVE SET NUMBER SS2 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 
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CURVE SET NUMBER SS3 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 
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CURVE SET NUMBER SS3 
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CURVE SET NUMBER SS3 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 
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TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 
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CURVE SET NUMBER SS4 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 
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CURVE SET NUMBER SSS 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 
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CURVE SET NUMBER 885 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

COLLECTOR REVERSE CURRENT 
VERSUS AMBIENT TEMPERATURE 

5.0 .----...----.---.----,--,--,--.----,-..,. 

~ 1.0 l---+--+--t--1---+--+-r<+__,l---+--l 

a 

ALLOWABLE POWER DISSIPATION 
VERSUS TEMPERATURE 

100 .----..-r----.------.--.--.----, 
OOl---+-W.&----t--+-__,1---+-+---l 

80 1---+-'c'k-"< k----t--+--1---+---t 

70t---+-t'<'~~c+---t---t--t---f 

60 !----+--+-......-, 

50 1---+-+--1< 

40 I---+-+--+-" 

30 l---+--1---+---\' -'<--+--><---+---+ 

>~ O.J 1--r-----j-+---+-+-f -+-11-++l l++----+---+-l+--t· 
~L0---+~-~~5~0~......,.100----0~~-+-~500 

_e 
O'----'--"---'--...._~-~-'--~ 

o 3 ~ n ~ rn ~ m ~ 

.... 

~ 

~ 

< 

6.0 

4.0 

le - COLUCTOR CURRENT - mA 

INPUT AND OUTPUT 
CAPACITANCES VERSUS 
REVERSE BIAS VOLTAGE 

REVERSE BIAS VOLTAGE - VOLTS 

RISE TIME VERSUS COLLECTOR 
AND TURN ON BASE CURRENTS 
100.-----,--.-~~~~--.----.---, 

E 50 

~ 
z 

"' "' 20 
=> 
<.> 

"' 10 < 
"' z 
0 

~ 

IC - COLLECTOR CURRENT - mA 

IS 
g 

~ 
g 

~ 
~ 
12 
"' 12 

~ 
<.> 

> 

< 

TA - AMBIENT TEMPERATURE - °C 

CONTOURS OF CONSTANT GAIN 
BANDWIDTH PRODUCT (fTI 

5 0 

20 

I 0 

IC - COLLECTOR CURRENT - mA 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

- 2 .5 .----.----.----r--..----r---r"""Tr-.----r---, 

E - 2.0 1----+--+---+-t---t+--+--t--t-7''1----l 

z 

~ -1.5 

ill 
;:; 
~ - 1.0 I---+#-__.,-+_,.,__-+--'. 
z 
"' 

0.5 LO 2.0 

I Bl - TURN ON BASE CURRENT - mA 

5-50 

2.5 

~ -3 0 

~ 
~ -20 

12 

TA - AMBIENT TEMPERATURE - °C 

DELAY TIME VERSUS BASE 
EMITTER OFF VOLTAGE AND 

TURN ON BASE CURRENT 

I Bl - TURN ON BASE CURRENT - mA 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

.. 
E 

~ z 

"' "' 

-10 .-------r-~---r-~-. 

B-6.o 
~ 

"' .. 
"' 
~ -4 0 t--+--+--+--7f--'' ' ...... -+---+-_ _____, 
0 

z 

"' => 
~ -2.01---<---Y---J.,,___l---17''+--+-l--+---I 

19 1 - TURN ON BASE CURRENT - mA 



CURVE SET NUMBER SS5 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 
-25.--,----,-~--,-~~-~-;--~ 

I -20 

z 

" " i3 - l 5 

~ 
< 

"' 
::::::: -10 
0 

z 
" => 
~ 

-5 0 ---t-

< 
E 

00f---~5L0-----,-ILO--IL5--2L0-~25. 

I Bl - TURN ON BASE CURRENT - mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 
-10------~---~-~ 

I -8 0 
~ 
z 

" " i3 -6 0 >---A--~,C-t---· 

~ 
< 

"' 
:::: -4 0 
0 

z 

" => 
l--20f--t---+-.,-~-t-----+---t--;------l 
I 
N 

"' 
0 0~~-2~0--,~o--6~0--0~0-~10· 

19 1 - TURN ON BASE CURRENT - mA 

STORAGE TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

IC 3001 mA 

E Vee = i~v 1 

I -80 

~ 
< 
"' u.. -40 
:;; 
z 
" => 
I- -20 
I 

191 - TURN ON BASE CURRENT - mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 
-25.--,----,---.--~----~ 

I -20 
~ 
z 

" " => 
u -15 

~ 
< 
"' * -10 
z 
" => 

I -5 0 

I Bl - TURN ON BASE CURRENT - mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 
-2.s.------~---,----~~ 

~ 

d -u 

~ 
; -1.0 

~-0.5 

0 0~--,~.,--1~.o--1~.1--2~.o-----=-2.s 
I Bl - TllRN ON BASE CURRENT - mA 

FALL TIME VERSUS TURN ON 
AND TURN OFF BASE CURRENTS 

< 
E 

I -80 

z 

" " 3 -60 

~ 
< 
"' * -40 

z 
" => 
~ -20 

lc~JoOmA 
. j 

Vcc=tsv 

o~-~--~~~--~~~ 
O 20 40 60 80 I 00 

I Bl - TURN ON BASE CURRENT - mA 

SWITCHING TIMES 
VERSUS SWITCHING TIMES 

VERSUS COLLECTOR CURRENT AMBIENT TEMPERATURI;_ 

I~= IOI~!= 10192 

I c - COLLECTOR CURRENT - mA 

5-51 

10 

80 

60 

4 O f----f-- t81 ""30 mA,
1 

182 "'-30 mA 

VBE(O)= -0 5V, Vee = 15V 

2.0 r----'""'•-+--==9==F==I 

TA - AMBIENT TEMPERATURE - °C 

I 



CURVE SET NUMBER SS6 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 
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CURVE SET NUMBER SS7 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 
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CURVE SET NUMBER SS7 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 
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SWITCHING TIMES VERSUS 
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CURVE SET NUMBER SSS 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 
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CURVE SET NUMBER SSS 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 

COLLECTOR CUTOFF CURRENT 
VERSUS AMBIENT TEMPERATURE 
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CURVE SET NUMBER SS9 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 
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CURVE SET NUMBER SS9 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 

ALLOWABLE POWER DISSIPATION 
VERSUS TEMPERATURE 
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CURVE SET NUMBER SS10 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 

COLLECTOR CHARACTERISTICS COLLECTOR CHARACTERISTICS 
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CURVE SET NUMBER SS10 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 

w 
lE 
~ 

INPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT 
OUTPUT SHORT CIRCUIT 

-10 ~-+---'---+-1---l---'-.......J.-1----+--' 
0 z.o 4.0 6.0 8.0 10 

le-COLLECTOR CURRENT-mA 

REVERSE TRANSFER ADMITTANCE 
VERSUS COLLECTOR CURRENT 

INPUT SHORT CIRCUIT 

VcE ' lOV 
0.0Z t--+---+--+-1--+--+---+- I' 45MHz 

9,j 
~ -0.02 t--+--+---l-+-1+--+---l-+-+--I 
: bre 

~-0.04 ~ 

g -0.06 t--+--+---l-+-+--+---l-+-+--"'I 
w 

~ -0.08 

~ -0.10 t--+--+---l-+-+--+---l-+-+--1 

! -0.12 '---'---'---'--'---'---'-----'---'--' 
0 z.o 4.0 6.0 8.0 10 

le -COLLECTOR CURRENT-mA 

FORWARD TRANSFER ADMITTANCE 
VERSUS COLLECTOR CURRENT 

OUTPUT SHORT CIRCUIT 
_g 105 ,.-.,.--,--,-~..-.,.--,--.,.-VcrE-,~10-v"""' 

~ 90 r-+---+---+->--+---+---+- f = 45MHz 

~ :l--+---h..L,_._i~'~·~:::S:......__l--+---+---+---1 
lT 

~ 451--+-A---+-+-~-+----l-+-+--
~ 30 )L ~ 
~15 ~ 
i -15 f-'-+D~ci-t-+-+--+--+--t= 
~ I'\ b,, _..J...-1-
•• -30 l--+--+---'~=+--1~-l.."":+--+--+-

;: - 45 L...J--1.---L1 ---L.: .... .,.._= ...... L....J--1.---L--1.._J 

0 z.o 4,0 6.0 8.0 10 

Ir. - COLLECTOR CURRENT- m A 

OUTPUT ADMITTANCE VERSUS 
COLLECTOR CURRENT 
INPUT SHORT CIRCUIT 

~0.3 z 
~ 0.2 v. e: ) 901 
5 0.11--+---+---+-~.L.~-1--+---+---+---l 
'. ~ 
,!' 0 ~..,,,~:::::i:=--i---i-+--+-i--+----1 

- 0.1 '--'---'----'--'--'---'----'--'---'---' 
0 z.o 4.0 6.0 8.0 10 

le - COLLECTOR CURRENT-mA 

56 

0 48 

e 
E 40 
I 

w 
~ 32 

~ 
i Z4 
~ 

~ 16 
z 
-;- 8.0 

.;: 0 

-8.0 

INPUT ADMITTANCE VERSUS 
COLLECTOR VOLTAGE 
OUTPUT SHORT CIRCUIT 

~ 
le. Z.OmA 
I• 4511Hz 

lYi• 
::s 
~ 

!'... 

fi 
u z.o 4.0 6.0 8.0 10 

V CE - COLlfCTOR TO EMITTER VOL! AGE - VOLTS 

REVERSE TRANSFER ADMITTANCE 
VERSUS COLLECTOR VOLTAGE 

INPUT SHORT CIRCUIT 
0 v. E _LtJre Ic=2.0mA ! -0.011---+V~+--+---+---+-+-+-, = 45MHz 

lE 
~ -0.02 

~ -0.03 l--+--+--+-+-+--+--+-+-+--1 
c 

"' -i-0.04 ~ 

~ -0.05 1---1--+-+j./-lcp-A:::_l---l--+-+--I 

~ -aos 1---+-)-vi-...--+--+-+--+--+--+--I 

~-no11---117+-+-+--+--+-1--+--+--+--1 
~-0081--...L..--'---'-'---'----'---+-1---'--' 

0 z.o 4.0 6.0 8.0 10 

VtE -COLLECTOR VOLTAGE-VOLTS 

FORWARD TRANSFER ADMITTANCE 
VERSUS COLLECTOR VOLTAGE 

OUTPUT SHORT CIRCUIT 
2 60..----,---.,.---,--,---,-~~ 

~ le' Z.OmA_j_-J.-~ta7:::::!:~=l 
~ 50 f = 45MHz l7 9te 

~ 40 

~ 301--+--+-1-1-1--+--+-+---ll--+-4 

: 7 
~ 201--+--rr!-1--+--+-+-l--+--+--+--I 

~ 10'--'t?'~<---+--+-.......J.-l--+---+---+---I 

~ 0 l--+--+-+-1--+--+--+~l--+-4 
~ ~ 
-:-. -10 \ ~bf~·:j::;:t:'=1 
,":-WL-L-l-.~L...-==i./--L....J-1-----l---'~-'--'----' 

0 z.o 4.0 6.0 8.0 10 
VcE-COLLECTOR VOLTAGE-VOLTS 

OUTPUT ADMITTANCE VERSUS 
COLLECTOR VOLTAGE 
INPUT SHORT CIRCUIT 

1.4------------
le;= 2.0mA 

i 1.2 l--+--U---+-1---+---'---+- I = 45MHz 
e 
E 
~ 1.0 
z 
:: 0.8 rr-
i 'I--.. I\ 
~ 0.61-+"""l'\....Oc++--+-+-t--+--+--+-

s 1--_;_i'-rLl.itt---.._'l--.F"t-b~·~·::±::jt:::i::: e: 0.41 1 1 
? i 

u o.z l-~-+--Z.~-1---'---rl---'---+-__..--I 
,!' 1"'- Q~. 

-0.2 ~-+---'---+-1--~--'-~--1'--~-' 
0 z.o 4.0 6.0 8.0 10 

VcE - COLlfCTOR TO EMITTER VOLTAGE - VOLTS 

5-60 

INPUT ADMITTANCE 
VERSUS FREQUENCY 

OUTPUT SHORT CIRCUIT 
Z5...---,.--,---,--,---.,.---. 

s 
1---1--->---1-+--Ic. Z.OmA 

VcE • lOV 
E 201----t---+---l---l---+---4 
e 

tj 

~ 15 

~ 1----l---+--l-+---+1-;,;=-~.L!.~ 

~ 101----l---+--l--l--b-,,.e,/---J.,£_---,JL"_ 

~5.0 f-----lf---!-+---17"7--+L,;C----I 
>'" .Y i;y 

ol:::::::~i--~±--::±~j.j..---'::__l__J 
10 zo 30 40 50 100 zoo 

I - FREQUENCY - MHz 

REVERSE TRANSADMITTANCE 
VERSUS FREQUENCY 
INPUT SHORT CIRCUIT 

11 
e 
e 

0.10 

~ 0.08 
z 

~ 
~ 0.06 
~ 

~ .... 0.04 
w 
~ 

"' w 
> 

I c 'Z.OmA 

VcE • IOV 1-
71 

-l-v 
-bre 171 
t7 

~ 0.02 

6-.-4 L 
0 

10 zo 
-Gre 

30 40 50 

I - FREQUENCY-MHz 

./ 
100 zoo 

FORWARD TRANSADMITTANCE 
VERSUS FREQUENCY 

OUTPUT SHORT CIRCUIT 
55.--~ .... =:::-r-;---.---.--. 

~ 50 1-----J...:9._.,i;-'_f-..l---l-N-=1>-,.-'c'Z.OmA 
e ~VcE•lOV 
~ 45 l'\. 
~ 401-------l--+--+-+----t--U-"<--4 

~ 35 ~ 
~ 30 J7 
~ 25 1-----lf---+-t-+--A---4 

~ 20 / 

~ 15 .17 -b,,v 
•• 101-----,t..-',,...."'+-+-+----+--~ 

.=-5.0 ..--r 
10 zo 30 40 50 100 zoo 

I• FREQUENCY-MHz 

OUTPUT ADMITTANCE 
VERSUS FREQUENCY 
INPUT SHORT CIRCUIT 

1-----lf----+---+->---l C = 2.0mA 
VcE • IOV _g 

e 1.6 l-----lf---+--+-+----1---4 
e 
' w 

" z 
~ 1.2 

i l------lf--+--+-+----+--14 
_L 

j ~ 

~ 08 
1-----1e--+-+-+---+-l-4 

~ 0 
1. 0.4 
>o > 

9oe 

10 zo 30 40 50 

I-FREQUENCY-MHz 
--100 zoo 



CURVE SET NUMBER SS10 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 

20 

DISTRIBUTION OF 
INPUT CAPACITANCE AND 

INPUT RESISTANCE 
OUTPUT SHORT CIRCUIT 

le= 2.0fnA 
T 

~ VcE • lOV 

I• 45MHz w 
V1 v 

it V1 
c,~ J..1 
jj V1 

J.-'1 R,,~ 

~ 

700 

600 

500 

400 

300 

10 ~ 
0.1 1 2 5 10 30 50 80 95 99 99.9 

PERCENTILE OISTRl8UTIOH - "4 

DISTRIBUTION OF 
REVERSE TRANSADMITTANCE 

INPUT SHORT CIRCUIT 
50 

le= 2.0mA 
VCE • IOV L f = 45MHz 

' 46 

+ !LI 
L1 

I JL1 
-b .. ;1 

~ 
.l 

30 
0.1 1 2 5 10 30 50 80 95 99 999 

PERCENTILf DISTRIBUTION - '4 

DISTRIBUTION OF 
FORWARD TRANSFER ADMITTANCE 

OUTPUT SHORT CIRCUIT 

le· 2.0mA 

c 

u 
z .. 
t;; 

~ 

~ 

,;,-

~E~ VCE • lOV - ! 
56r1r·r~rMrH1-+--+-----+-+-++-+-+--+-1-+-+++-<18 E 

z z .. .. 
~ 51f-+-f-+-+-+-+-~L+~-""'-+-J<-.-l-+++-lj6 ~ 
0 ~ 

~ ~ 
~ ~ 14 ~ 

.. .. 
~ 44 ~rr+-+-t..--r-rr+-+--t--+-+-+-+-+++< 12 ~ 

~ w 
0.1 I 2 5 10 30 50 80 95 99 99.9 

PERCENTILE DISTRIBUTION-'-

MAXIMUM AVAILABLE GAIN 
VERSUS COLLECTOR CURRENT 

~ 
z 

~ 
w 
~ 
m .. 
! 
~ 
"' : 
"' 
~ 

"' 

m 

50 

40 

30 

20 

10 

-10 

-20 
0 

~ 55 

~ 
w 
~ 

; l f vcE • 10 v 
---+-. _i 

~ 
I = 45 MHz 

I 

~ 
~ 
~ 

2.0 4.0 6.0 8.0 10 

le-COLLECTOR CURRENT-mA 

MAXIMUM AVAILABLE GAIN 
VERSUS FREQUENCY 

~ 45 1----'"'!'-..o;±: 

~ 
~ 3St--~----t~~-+-+~--->,.-+~~--< 

"' : 
"' * 25 
:II 

I - FREQUENCY - MHz 

MAXIMUM STABLE GAIN 
VERSUS COLLECTOR CURRENT 

~ 35 

~ 

m 

"" ~ 30 

~ 
" : 

VcE = 10 V 

~ f = 45 MHz 

~25t--~-+--+~t--~-+-~~t---r-'rl 

- I 

le-COLLECTOR CURRENT - mA 

DISTRIBUTION OF 
OUTPUT CAPACITANCE AND 

OUTPUT RESISTANCE 
INPUT SHORT CIRCUIT 

AUTOMATIC GAIN CONTROL AND 
NOISE FIGURE VERSUS 

AGC VOLTAGE 

-10 24 

-20 20 

-30 16 

-40 12 

-50 8.0 

-60 4.0 

1.0 2.0 3.0 4.0 5.0 6.0 

VAGC-AUTOMATIC GAIN CONTROL VOLTAGE-VOLTS 

POWER GAIN AND NOISE FIGURE 
VERSUS COLLECTOR CURRENT 

100 

50 

30 

le -COLLECTOR CURRENT - mA 

STABILITY FACTOR* VERSUS 
COLLECTOR CURRENT 

V~ • lOV 

f = 45MHz 

20 1---1 ---

l O t--+---+--+- STABILITY "L".J+--+----+----+----i 
FACTOR-k/ 

5.0 l---l--+--+--+-,__,.iL4---+--+--I---< 

3.o 1--+--+--+---+-t1-I+--+---+-+---1 

2.0 1---it-- -->---+~ ;"1\NCONDITIONALLY ---1 
1. O 1---1-->--+---t~ /_'+--+-S'-'TrA~8 L'TE--r--1 

CONDIT- ION AL~ 

-->---+--+--+----< 

05 ~STtJ. Ll--
g~ -t" l 
0.1 1---1-~--!--+-+-~--!--+--1-~ 

0 2.0 4.0 6.0 8.0 10 

le -COLLECTOR CURRENT - mA 

2 gigo - Re(Y1V,l 
* Rollett stability factor k, where k:: 

MAXIMUM STABLE GAIN 
VERSUS FREQUENCY 

lc=2.0mA 
t-----1---!---r-I-+-- VCE = 10 V 

35r---.... 

50~~k1~V'l~~~~~--j-~~~~1.1 
0.1 1 2 5 10 30 50 80 95 99 99.9 

PERCENTILE DISTRIBUTION - % f - FREQUENCY-MHz 

5-61 

I 



CURVE SET NUMBER SS11 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 
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CURVE SET NUMBER SS11 

MAXIMUM RATING CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 
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CURVE SET NUMBER SS12 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 
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CURVE SET NUMBER SS12 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 
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CURVE SET NUMBER SS13 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 
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CURVE SET NUMBER SS13 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 
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CURVE SET NUMBER SS14 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 
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CURVE SET NUMBER SS14 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 
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CURVE SET NUMBER SS14 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 
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CURVE SET NUMBER SS15 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 

COLLECTOR CHARACTERISTICS 
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CURVE SET NUMBER SS15 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 
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CURVE SET NUMBER SS16 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 
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CURVE SET NUMBER SS16 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

BASE SATURATION VOLTAGE 
VERSUS AMBIENT TEMPERATURE 
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CURVE SET NUMBER SS17 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 
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CURVE SET NUMBER SS17 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 
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VERSUS AMBIENT TEMPERATURE 
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CURVE SET NUMBER SS18 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 
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CURVE SET NUMBER SS19 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 
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CURVE SET NUMBER SS19 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 
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CURVE SET NUMBER SS20 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 
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CURVE SET NUMBER SS21 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 
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CURVE SET NUMBER SS21 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 
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CURVE SET NUMBER SS23 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 
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CURVE SET NUMBER SS23 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 
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CURVE SET NUMBER SS23 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 
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CURVE SET NUMBER SS24 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 
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TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
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CURVE SET NUMBER SS25 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 

BASE SATURATION VOLTAGE 
VERSUS COLLECTOR CURRENT 

BASE SATURATION VOLTAGE 
VERSUS AMBIENT TEMPERATURE 

COLLECTOR CUTOFF CURRENT 
VERSUS AMBIENT TEMPERATURE 
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O.B 0.9 

u ?.O 
O.b 0.8 

0 

< 1.0 
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TA - AMBllNI llMPERATURE - 'C 

CAPACITANCE VERSUS 
REVERSE BIAS VOLTAGE 
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CURVE SET NUMBER SS26 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 

TYPICAL DRAIN CHARACTERISTICS 
20.0 .----.--..-~-....----.-----. 

17.5 

c 15.0 ..____.._ ....... -+--++--..+-""'-->---< 
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0,5 1.0 1.5 2.0 

Vc1s - GATE l TO SOURCE VOLTAGE - VOLTS 

FORWARD TRANSCONDUCTANCE 
VERSUS GATE 1 TO SOURCE 
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1.5 ....----.---.----..----~-- ll 

~ • • 
~ 1.2 >--+--+---+--+------<---+---< 10 i 
~ ~ 

GATE 2 TO DRAIN 
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z ~ i 4.D b._ =s:vc1s·O 
g 1----1--ft'l--\-j\.L--~,--f--+---l 
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CURVE SET NUMBER SS26 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 
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~ 15.0 

~ 12.5 

i 
~ 10.0 
~ 

~ 75 

0 
~ 5.0 ; 
~ 

25 
;'; 

FORWARD TRANSFER 
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- J.O t---+-t---+-+it---+--,J~-+----i 

~ _y ~ 
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CURVE SET NUMBER SS26 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 

OUTPUT ADMITTANCE VERSUS 
FREQUENCY INPUT SHORT 

CIRCUIT 
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*For this graph, the gate self-bias (de) circuits were disconnected and external supplies brought in as noted in the referenced test circuits. 
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CURVE SET NUMBER 8827 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25.°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 

COLLECTOR CHARACTERISTICS COLLECTOR CHARACTERISTICS 
10~~~~-~~~-~~---r~ 
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OL-~-+~~--~~,.-~~~~ 
0 4 16 zo 
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CURVE SET NUMBER SS27 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 

10.7 MHz INPUT ADMITTANCE 
OUTPUT SHORT CIRCUIT 

100 MHz INPUT ADMITTANCE 
VERSUS COLLECTOR CURRENT 

OUTPUT SHORT CIRCUIT 
JO 

INPUT ADMITTANCE VERSUS 
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CIRCUIT 
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CURVE SET NUMBER SS27 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 

FORWARD TRANSFER ADMITTANCE 
VERSUS FREQUENCY OUTPUT 

SHORT CIRCUIT 

I - FREQL(NCY - MHz 

OUTPUT ADMITTANCE VERSUS 
FREQUENCY INPUT SHORT 

CIRCUIT 

10.7 MHz OUTPUT ADMITTANCE 
INPUT SHORT CIRCUIT 

I· 10.7 MHz 

~ o.2'J 1--'+c•_·_10t--'-4-t--+--+-4~~-i=--l 
E 

ii 0.10 

~ 
~ o. 15 f--->--,A--+-t---+--+--,.-t---+---J 

le - COLLECTOR CURRENT - mA 

100 MHz OUTPUT ADMITTANCE 
INPUT SHORT CIRCUIT 

le COLLECTOR CURRENT - mA 

NOISE FIGURE VERSUS 
FREQUENCY 

~ lOt-----c--+-+--+--~+--+-+--~ 
E 

"' 
8.0 

~ 

~ 6.0 

~ 

4.0 
0 

~ 2.0 

I - FREQUENCY - MHz 

NEUTRALIZED 200 MHz POWER 
GAIN AMPLIFIER PERFORMANCE 
22 SEETESTCIRCUIT I TI 

NO. 1S4 t--t- --j . , I l-
~ 10 i--J vcr • ~ 

~ -+-,.~ 
~ l?V ""-t--f.... vc;--:-f;v-

"t---UL-+-4-t--+--+-4=---:;"'-::r---J 
~ j vc,~ 

~ 161-Hk'.::'--+-+-+t--_t--f-l+---=i-. .......ic--Ii----J 
~ 'L ~ 
~~14C..---+--+--+-r-+--+--+--4-1+-~ 

11~-+--+--+-t---+--+--+~-I~ 
0 4.0 8.0 12 16 20 

I c - COLLECTOR CURRENT - mA 

1. 0 t---+-+-++-t----+-<-+-<-+--<RG • om. le • l. o mA, VcE • 6. o v-+-H--+-+-+~--< 

0'--'-'"-1.L--'--'--'--'.L--L--L...LLlilL--LJ___._1."-LI.. lll _._l -'--'-1 ..u___.c_~ 
.001 .002 .005 .Ol .02 .05 .1 .2 .5 1.0 2 5 10 20 50 100 200 500 ICDl 

5-97 

100 

80 

60 

10 

0 
0 

f - FREQUENCY - MHz 

500 MHz OSCILLATOR 
TYPICAL PERFORMANCE 

50 T T 5ElTEs;1'c ,,'!u 1 T Vea • 1sv 
TA • Z5°C NO. 264 

-- --[;;d, -
- LZ 

" 
, 

I •, 
lZ -

,/-
-1 

4.0 8.0 11 16 
I c - COLLECTOR CURRENT - mA 

' ' 30 
' 

10 

lO 

0 
10 

I 



CURVE SET NUMBER 8828 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 
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CURVE SET NUMBER SS28 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 
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CURVE SET NUMBER SS29 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 
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CURVE SET NUMBER SS29 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 
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CURVE SET NUMBER SS30 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 
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CURVE SET NUMBER SS30 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 
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CURVE SET NUMBER 8831 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 
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CURVE SET NUMBER SS31 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 
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CURVE SET NUMBER 8832 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 
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CURVE SET NUMBER SS32 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 
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CURVE SET NUMBER SS33 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 
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CURVE SET NUMBER SS34 

TYPICAL ELECTRICAL CHARACTERISTIC CURVES 
AT 25°C AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED 
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INTRODUCTION 

TEST CIRCUITRY 

This section contains, in numeric order, the circuits used for 
special tests. The circuit number is indicated on the data 
sheet in the electrical characteristics table. These circuits 
will be useful to designers as an indication of optimum device 
conditions. 

Fairchild cannot assume responsibility for use of any circuitry described other than circuitry entirely embodied in a Fairchild product. No other circuit patent licenses are implied. 
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TEST CIRCUITS 

-+------------ 1()% 

• VouT 

PULSE GENERATOR 

V1Ntr<l.Ons 

SOURCE IMPEDANCE= 50 S1 

PW?> 300 ns 

' 
V 68 -= --3.0 V 

VIN~ +15V 

210 

VouT 

~~~·~~ ........ ~~~-'--+~~-g~ 
- 1011---

to ff 

V99=+12V 

V1N=-15V 

TO OSCILLOSCOPE 

INPUT IMPEDANCE= 50 S1 

DC< 2% t 0 n - t 0 tt SWITCHING tr.:; 1.0 ns 

50 H r0.002 µF 

INPUT 

2.2 kH 
1/2W 

-= -= 

211 

4 30 pF 

" -= 
" 

lOOOpF 

390 l1 
1 ·2w 

-= 

•1 03 TOROID 4:1 RATIO} 
BT-PRI 2T-S # 22 WIRE 

2.0 Id~ 

Vee 12 v 

45 MHz, AGC, POWER GAIN AND 

NOISE FIGURE TEST 

PW= 100 ns 

Z1N=50!1 

t,, tf < 1.0 ns 

219 

V99-' 6.0V 

Vee- 15v 

TO OSCILLOSCOPE 

ZIN?> 100 U1 

tr < 1.0 ns 

le"" 10 mA, 191 ""0.5 mA, 192 "'-0.5 mA 

tan - taff SWITCHING 

6-3 

Q_ l µF 

215 VouT 

770 ~! 

01 µF 

' -=-Vee 
3 0 Vdr 

TCl 
OSCILLOSCOPE 
LIN 100 ~.!:~ 

1 0 110 

PULSE GENERATOR 
SOURCE IMPEDANCE= 50 S1 

I 
+21 Vele 

+ 

20 Vdc 

I 

-- 1011--

ton 
V99 = -4.0 Vdc 

VIN= +21 Vp-p 

toff 
V99 = -17 Vdc 

VIN= -20 Vp-p 

tan - taff SWITCHING 

I 



TEST CIRCUITS 

220 222 

PULSE GENERATOR 

t, .;; 1.0 ns 

PW= 400 ns 

PPS=150 

Z1N=50[/, 

Vss Vee= -2.0 v 

100 fl 

2 kfl 

TO OSGI LLOSCOPE 

t, .;; 1.0 ns 

Z1N > 100 k[/, 

t 0 n V 88 = +3.0 V, V1N = -7.0 V 

t 0 ff V99 = -4.0 V, VIN= +6.0 V 

PULSE GENERATOR 

t,, tf.;; 6.0 ns 

PW=0.5µs 

ZIN= 50 [/, 

330 fl 

SWITCHING TIME TEST t00 - t 0 tt SWITCHING 

,:u 
l--l 2oon, 

Zo = 50 [/, 

PRF=150PPS 

tr.;; 2.0 ns 

224 

50 SI 

td - t, SWITCHING 

Vee -30 v 

200 Sl 

.__ __ ,, Vour 

TO OSGI LLOSCOPE 

tr~ 5.0 ns 

Z1N=10M[/, 

Zo = 50 [/, 

PRF = 150 PPS 

t,.;;2.0ns 

226A 
0.7 - 7 pF 

1 14 pF 
001 

-:::-

L3 

RFC In 1 k 510 

VEE -=-vcc = 

T12v 
-:::- -:::-

225 

v 88 =+15V 

1.0 kil 

1.0 kil 

t 5 - tf SWITCHING 

-:::-

INPUT IMPEDANCE REFERRED TO TRANSISTOR IS 100 [/,. 

L1 = 3 TURNS #18 WI RE ON Y." CERAMIC CORE 

L2 = 2 TURNS #18 WIRE INTERWOUND AT COLD END WITH L1 

L3 =RFC 

L4 = 4 TURNS .076" DIAM. SILVER TUBING SPACE WOUND (3/8" l.D., NO CORE). 

OUTPUT TAP AT y, TURN FROM COLLECTOR END GROUND TAP AT 2 TURNS 

FROM COLLECTOR END 200 MHz AGC 

6-4 

TO OSGI LLOSCOPE 

t, < 1.0 ns 

Z1N>O.l Mf/, 

Vee= --6.o v 

TO OSGI LLOSCOPE 

t,.;;5.0ns 

Z1N=10Mf/, 



TEST CIRCUITS 

227 

2 - 8 pF 

510 K 

FOJOO 

RFC 1 
RFC 

1 001 VN 

I l 
-=- -=- -=- -=- -=- -=- -=- -=-

Tl 8 TURNS t:16 TINNl::.D COPPER WIRE 1/4 INCH l_D X 112 INCH LONG T3 8 1 1 2 TURNS +-'26 ENAMELED WIRE, CENTER TAPPED, WOUND ON 

T2 7 TURNS :::32 BIFILAA WIRE WOUND ON TOROID, 1.0. - 120 INCH, TOROID, 1.0 187 INCH, 0.0 375 INCH, .125 THICK 

0 D 230 INCH, .060 THICK 

.00042 AT 150 MHz µ 0 16AT1MHz 
.00017 AT 50 MHz µ 0 40AT 1 MHz 

60 MHz AGC 

228A 

0. 7 7 pF 

T 2 

11 

ZouT - 50 H -=-

RFC 

500 !! 

12 v -=-
Tl: 12T .;;32 BIFILAR WIRE ON 02 TOROID(µ 115) 

T2 PRIMARY: 10T ;;:35 ENAMELED WIRE WOUND ON MICAOMETALS L 52 6 

SHIELDED COIL FORM SECONDARY 2T :::35 ENAMELED WIRE TIGHTLY 

COUPLED TO PRIMARY 

45 MHz AGC 

c, 
o--j ~>---f" 

100mW 
AT 125MHz 
FROM 50 i2 

SOURCE 

........._ 

-=-

230-125 

........._ 
'1 

I 
I 
I 
I 
I 
I 
I 

J_ 
-=-

SH IE LO 

C1. C2. C4, C5 - 1000 pF BUTTON MICA 

C3 2 8 pF 

C5 - 6 µF AT 50 V 

-=-

L2 CG 

f--o 
TO 50 :! 
LOAD 

L3 

~ C4 

C3 -=-

IC5 
-=-

L1, L3 "--RFC rf > 125 MHz 

L2"--16pF 

R c 200 n 

125 MHz POWER AMPLIFIER 

6-5 

230 

100 mW AT 250 MHz .......... P--FROM 50 5l SOURCE TO 50 H LOAD 

o----j '-----Y 
c, '---

'--­ '1 

I 
I 
I 
I 

_l Cs 

I 
I 
I 
I 
I 
I 
I 

T!COLLECTOR STRAYS"' 1.5 pF) 

_l_ 

SHIELD 

I 
I 
I 
I 

C1 120 pF L1 L3 - .47 µH {RF CHOKE) fr · 250 MHz 

C2, C3, C4 - 1000 pF BUTTON MICA L2 5.5 pF 

C5 (COLLECTOR STRAYS) "" 1.5 pF R 200 H 

250 MHz POWER AMPLI Fl ER 

230-500 

c, '-

o-----1 '---lOOrnWAT 
500 MH1 '---

FROM 5012 '1 
SOURCE L 1 I 

I 
I r,, C3 I 
I 
I 

1 
-= -= 

SHIELD 

C1=10pF 

C2, C4, C6 = 1000 pF BUTTON MICA 

C5 = 6 µFAT 50 V C3 = 1 - 10 pF 

L3 

L2 

~ c, 

7 C5 

r 
L1=-9pF 

L2-=-3.5pF 

L3=-7.5pF 

R ~ 20 n 
500 MHz POWER AMPLIFIER 

c6 

f--o 
TO 50 .n 
LOAD I 



TEST CIRCUITS 

PW.;; 200 ns 

tr.;; 2.0 ns 

Z1N = 50 .!1 

PW;;. 240 ns 

tr, tf < 1. 0 ns 

Z1N=50n 

O.lµF I 

PULSE SOURCE 
tr<;;1.0ns 

PW;;. 100 ns 

Z1N = 50 n 

tr .;; 1.0 ns 

0.47µF I 

231 

v66 = -o.s v Vee= +Jo v 

I 0.47µF 

TO OSCILLOSCOPE 

ZIN< 100 k.!1 

CIN<;;12pF 

tr .;; 5.0 ns 

t0 n SWITCHING 

233 

v 88 - 3.ov 

1.0kll I 3µF 

TO OSCILLOSCOPE 

tr< 1.0 ns 

Z1N ""100 kn 

t 0 n - t 0 tt SWITCHING 

235 

v 88 =+1.9V Vee= -6.0V 

0.1 µF 

TO OSCILLOSCOPE 

tr<;;1.0ns 

COLLECTOR CURRENT= 50 mA, ton AND toff 

BASE CURRENTS= 5.0 mA 

SWITCHING TIME 

6-6 

PW"" 10µs 

Z1N=50.!1 

Tc<;;5.0ns 

232 

v66 = -23.B V Vcc=+JOV 

200!1 
Vour 

son 

TO OSCILLOSCOPE 
Z1N > 100 k.!1 

-13.BV C1N <;; 12 pF 

tr< 5.0 ns 

The 20 kn and 50 n resistors on the output of the test circuit 
are normally omitted, due to the excessive attenuation of the 
collector waveform. The collector voltage is monitored directly 
with a high impedance oscilloscope probe. 

PW= 240 ns 

z1N = 50 n 
tr.;;1.ons 

toff SWITCHING 

234 

V99. 10V Vee 3.0V 

0.1µF I I0.1µF 

TO OSCILLOSCOPE 

Z1N;;. 100 k.!1 

tr<1.0ns 

IC "" 10 mA, I B 1 "" 10 mA, I 82 "" 10 mA 

CHARGE STORAGE TIME 

236 

Vee= tB.o v 

39 n 

-fn_r 
200 ns 

tr INPUT PULSE < 2.0 ns 

t 0 tt SWITCHING 



PW"" 300 ns 

tr<;;;1.0ns 

ZIN= 50 .0. 

50 !l GENERATOR 
PIN"' 40mW 

239 

0.1 VIN! 
1100!1 

-=-

TEST CIRCUITS 

237 

67 !! 

0 l 1•F V1N1 1 () h.!! 

~() ~ 2 

tr OF INPUT PULSE < 2.0 ns 

t 0 ff SWITCHING 

238 

110-580pF L1 L2 .01 

55 - 300 pF 
RFC 

7-100 pF 7-100 pF 55-300 pF 

.01 

Vee= 15 v 

Ti - 4 TURNS NO. 20 WI RE, 3/4" DIA. X 14" LONG, MIDTAPPED. 

Li AND L2 - 4 TURNS NO. 20 WIRE, Y," DIA. X 14" LONG. 

VARIABLE CAPACITORS ARE COMPRESSION MICA. 

100 ll 

30 MHz AMPLIFIER 

Vee - Jov 

275 u 

-=-

TO OSCILLOSCOPE 

t, <;;; 1.0 ns 

Z1N = 100 k.0. 

PULSE SOURCE 

tr<;;;1.0ns 

ZIN= 50 .0. 

241 

50 !l 

Pour"- 400mW (MIN) 

ATrJ>.60% 

50 H LOAD 

80 !l 

-=-

TO OSCILLOSCOPE 

tr<;;;1.0ns 

ZIN"' 100 k.O. 

t 0 ff SWITCHING t 0 n SWITCHING 

6-7 
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TEST CIRCUITS 

242 245 

V99=+3.1V Vcc=-1ov 

Vcc-'+25v 

1.0 k.11 30 .11 
80 ~! 

PULSE ---<">Vour 
0.47 µF +31Vn 

0 V1N1 I I 5ooii - 1 10µs 

50 ll 

GENERATOR VIN t.r-----11---~M..-£ 

U9.0V 

75.11 

PULSE SOURCE 

tr .;; 20 ns 

Z1N=50!1 

TO OSCILLOSCOPE 

tr~l.Ons 

ZIN"" 100 k!1 

tr, tf ~ 15ns 
PW= 0.5µs 

ZIN= 50!1 

TO OSCILLOSCOPE 

t, .;; 1.0 ns 

Z1N ;;> 0.1 m!1 

toff SWITCHING t 0 n - toff SWITCHING 

PULSE 1.0µF 

,NERATr v,N o---F 
L_j-90V 

t,, tf .;; 6ns 
PW= 0.5µs 

Z1N = 50!1 

50 SJ 

254 
246 

v88 +31V Vee 30 v 

lkS! 

500 pF 

30 ll 
0 47 µF 

f--ovouT 
68 !l 

TO OSCILLOSCOPE 

tr< 1.0 ns 

Z1N;;. 0.1 M!1 

llLJ 

255 

INPUT 
IMf>EDANCE 

50!! 

L1 - 3.5 TURNS #16 WIRE; 5/16" DIA.; 7/16" LONG. 
TURNS RATIO 4 TO 2 

L2 - 8 TURNS #16 WI RE; 1/8" DIA.; 7/8" LONG. 
TURNS RATIO 8 TO 1 

L3 - 0.4-0.65 µH, ADJUSTABLE CORE 

GAIN AMPLIFIER 

c, 

CllO OUl'UT 

'11 

f1fl'•Ic5 

-ww--------i,,~ 

I 

POWER SUPPL y CONNECTIONS I •ADJUST R2 FOR OPTIMUM NEUTRALIZATION 
L _______________ _J 

NEUTRALIZED 200 MHz POWER GAIN AMPLIFIER 
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TEST CIRCUITS 

PW.:;;; 200 ns 

Z1N=50n 

tr= .:;;; 2.0 ns 

256 

I 047 µF 

50 n 

Vee +Jo v 

200 ~i 

TO OSCILLOSCOPE 

Z1N = 10Mn 

tr .:;;; 1.0 ns 

t 0 n SATURATED SWITCHING 

264 

INOTE 3) 

75 pF OUTPUT 

(NOTE 11 

NOTES: 
(1) COAX PLUMBING CONSISTS OF THE FOLLOWING 
GR Al R LINES: 

2 TYPE 874 TEE 
1 TYPE 874 - D20 ADJUSTABLE STUB 
1 TYPE 874 - LA ADJUSTABLE LINE 
1 TYPE 874 -WN3 SHORT - CIRCUIT TERMINATION 

(2) 2 TURNS #16 AWG WIRE, 3/8 INCH OD, 1-1/4 INCH LONG 
(3) 9 TURNS #22 AWG WIRE, 3/16 INCH OD, 1/2 INCH LONG 

500 MHz OSCILLATOR 

PULSE SOURCE 

tr < 1.0 ns 

PW> 200 ns 

Z1N = 50 n 

ton' Vee= 2.0 v 
VBB GROUNDED 

V1N=7.0V 

286 

0 1 

Vee= n.o v 

s2 n 

TO OSCILLOSCOPE 

tr< 1.0 ns 

Z1N ""100 kn 

t 0 u: Vcc=2.ov 

VBB=7.0V 

V1N=-13V 

ton - toff SWITCHING 

6-9 

50 H 
INPUT r820pF 

2.2 kU 

r, 

II 

257 

Vcc=+12v 

270 .n. 

T1 FERRITE CORE INDIANA GEN. CORP. F-684-03 

T2: 6 TURNS #16 BUSS WIRE ID= 1/4" L = 3/4" 

200 MHz AGC, POWER GAIN 

~g_7n 

tr AND tf.:;;; 1.0 ns 

PW""1.0µs 

Z1N = 50 n 

DC< 2% 

AND NOISE FIGURE TEST 

265 

VBB = -3.8 V 

1.0 kfl 

too n. 

vcc=+3ov 

1.0 µF 

f---o Vour 

TO OSCILLOSCOPE 

tr < 1.0 ns 

Z1N ;;> 100 kn 

le"" 500 mA, IB 1 ""50 mA, IB 2 ""50 mA 

SWITCHING TIME 

THIS WAVE FORM 
ASCERTAINED HERE 

PW= 15 ns 

tf .:;;; 1.0 ns 

z 1N=5on 

287 

t 0 n - t 0 tt SWITCHING 

I 0.47 µF 

TO OSCILLOSCOPE 

tr = < 1.0 ns 

Z1N=10Mn 

I 



TEST CIRCUITS 

10 µs n16V 
VIN 

t, OF INPUT PULSE< 15 ns 

tt OF INPUT PULSE< 15 ns 

288A 

Vgg ~ - 7 5 v 

-= -= 

vcc-+2ov 

1.0 k~! 130 ~~ 

VouT 

-= 

TO OSCILLOSCOPE 

t, > 15 ns 

Z1N "'100 k.Q 

t 0 n - t 0 tt SWITCHING 

327 

sos~ 

tr OF INPUT PULSE< 2.0 ns OSCILLOSCOPE INPUT 

IMPEDANCE"' 100 k.11 

tr < 2.0 ns 

t 0 n SWITCHING 

328 

tr OF INPUT PULSE< 2.0 ns 

t 0 n SWITCHING 

OSCILLOSCOPE INPUT 

IMPEDANCE"' 100 k.Q 

t,<2.0ns 

320 

C5 R4 
OUTPUT 

j2 
INPUT ~) 

jl c, T 1 

(OJ---1 ~ 
R3 R1 c, C3 

,_.\FERRITE 

BEADS 

PARTS LIST 

C1,C2- .OlµF 

C3 - 27 pF (DURA MICA) 

C4 - 02 µF 

C5 - 0.7 TO 10 pF (JOHANSON - JMC 2951) VARIABLE CAPACITOR 

- 470 !!, % W, 5%, CARBON 

- 220 .n, Y.. W, 5%, CARBON 

- 1.5 kn, Xi W, 5%, CARBON 

- 30 n. % W, 5%, CARBON 

BNC PANEL MOUNT CONNECTORS 

Y.." DIAMETER CERAMIC FORM. PRIMARY, 8 TURNS .;:;:26 WIRE 

CLOSE WOUND. SECONDARY, 2 TURNS =26 WIRE CLOSE WOUND 

IN CENTER OF PRIMARY. THE PRIMARY INDUCTANCE Lp 0.4 

TO 0.6 µH. CORE IS A WHITE DOT OR 03 FERRITE. SECONDARY 

IS INTERLACED WITH PRIMARY WINDING. 

111 

PW 300 ns 

tr ~ 1 .0 ns 

Z1N = 50 .Q 

THIRD VIDEO IF POWER GAIN 

333 

0 1 µF 0 1 µF 

VsB •0.5VO---+--i~l-+----<JVcc 30V 

100 ~! 

1 0 k~~ 

t 00 SWITCH I NG 

\/(1LJT 

TO OSCILLOSCOPE 

OSCILLOSCOPE INPUT 

tr~1.0ns 

Z1N=100k.Q 

6-10 



TEST CIRCUITS 

334 341 

v,,(;c u--''\·A' ',.,',.' -=-=-'_oo_o_,_'F--, 

I 
9 3'.J pf-

INP!Jl 

'.' H P~ 

Ti BALLUN CORE 

1T PRI, 1TSEC 

±oc32 BIFILAR WIRE 

v cc j 12 v 

T2 1/4" 1.D. 

5-1/2T, TAPPED UP 1/2T 

;;15 BUSS WIRE 

100 MHz AGC, POWER GAIN, 
AND NOISE FIGURE 

VBB +3.B V 

10 µF -, rv1Nt' 97VL_j 

62 S! 

PULSE SOURCE 

tr. tf ~ 20 ns 

Z1N = 50l2 

PW= 10µs 

DC< 2% 

Vee- 3ov 

10 kl! 60 S! 

TO OSCILLOSCOPE 

ZIN> 100 kf! 

t, "" 1 0 ns 

t 0 n - t 0 ff SWITCHING 

342 347 

PW - 500 ns 

t, AND tf = 1.0 ns 

Z1N=50l2 

TD OSCILLOSCOPE 

t,<1.0ns 

ZIN - 100kn 

SWITCHING TIME 

to ff 

v 66 = -8.0 v 
VIN= +9.8 V 

10mA,1 61 

VIN 
PW = 240 ns 

z 1N=50D. 

tr ~ 1.0 ns 

348 

1.0 mA, 162 "" 1.0 mA 

TO OSCILLOSCOPE 

Z1N:? 100 Ul 

tr < 1.0 ns 

Vss =GROUND 

V1N=-5.8V 

t 0 n - t 0 ff SWITCHING 

6-11 

·3UV _n_ 
[) 

PW< 200 ns 

tr ~ 2.0 ns 

Z1N=50l2 

DC< 2% 

11 iiH 

Vee ·li u v 

3; u 

TO OSCILLOSCOPE 

ZIN> 100 kf! 

tr~5.0ns 

t 0 tt SWITCHING 

352 

~-----+----------~D·12V 

300 !! 
1 1 µ H 

~--+---+---....,.'' 

50C' ~"' 
INPUT l 

c, 
LOO 
pF 

05~5011 
1 OUTPUT 

<:1 

11 ufl 0') INCH ()I G37 AIR DUX COIL' 

li\J!'l1; l,\1'1-\l 291 fRO"v1COLDSIDE 

(llJlf'UT TAY AT 3 G61 FROM COLO SIDE 

l 2 11µH11 5 INCHES OF "608 AIR DUX COILl 

INPUT T1-'\P AT 2 JT FROM COLO SIDE 

OUTPUT TAP AT 0 5T FROM COLD SIDE 

ALL RESISTORS ARE: 

TYPICAL GAIN AT IC 4 rnA IS 34 dB 

10,7 MHz UNNEUTRALIZED AMPLIFIER 

I 



TEST CIRCUITS 

3.0pF 

c, 

.~~r» 

~ c, n 

E 

-::-

#14 BUSS WIRE - 3T - 3/8" l.D. - 5/12" LONG 

TAP AT 1-1/2T FROM COLD END 

#18 ENAMELED - 5T - 3/8" l.D. - 5/16" LONG 

TAP AT 1-1/2T FROM COLD END 

T1 #36 BIFILAR - 1T IN SALUM CORE Q3 

353 

1oon 

-::-

lOkn 
+ VNEUT 

o, ""12 v 

50'1 
OUTPUT 

1_3 kn 

-=-Vee l 15V 

-::-

1 TO 35 pF JOHANSON #803 (OR EQUIVALENT) 

C3, C4 = 1 TO 35 pF JOHANSON #803 (OR EQUIVALENT) 

FD 300 

100 MHz AGC AND NF 

354 

--------------OVcc T2V 

T1 =TRW #17794R1 

455 kHz UNNEUTRALIZED AMPLIFIER 

t 
VIN 

~-IL..~~~~~~~~~~-10% 

PULSE GENERATOR 

V1N=tr<1.0ns 

t 
Your 

V99"-3V 
VIN=+ 15.25 V 

SOURCE IMPEDANCE= 50 .!1 

PW;:;, 300 ns 

.T'" 

3.3 k 

50 p 

381 

V1N~µF 

fon 

PULSE.GENERATOR 

t,<1.0ns 

PW= 400 ns 

PPS = 150 

Z1N=50.!1 

378 

Vcc=-JOV 

1.0 kn 94 n 

2 o kn 

TO OSCILLOSCOPE 

tr<1.0ns 

ZIN;:;, 100 k.!1 

t 0 n Vss = O, V1N = -6.85 V 

Vee= 3.o v 

!off Vss = -9.85 V, V1N = +11.7 v 

SWITCHING TIME 

10% 

I 
""our 

toff: V99 = +12V 
VIN= -20.9V 

DC< 2% t 0 n - t 0 tt SWITCHING 

TO OSCILLOSCOPE 

ZIN= 50 .!1 

tr<1.0ns 

6-12 



PULSE GENERATOR 

tr~l.Ons 

PW= 400 ns 

Z1N=50.11 

PW= 2.0 µs 

t,, tf = < 5. 5 ns 

Z1N=50S1 

DC< 2.0% 

TEST CIRCUITS 

384 386 

11 \ 

STORAGE TIME 

387 

. 13 4 v 

TO OSCILLOSCOPE 

tr~ 1.0ns 

Z1N;, 100 kH 

JO V 
0 1 µF 20 µF 

r--l _r--1 

2.0 µF 

100H Io 1 µF 

t 0 tt SWITCHING TIME 

407 

1.0 k~! 

0. 1 µF 

TO OSCILLOSCOPE 

t,<1.0ns 

Z1N = 100 k.11 

Vee 10 v 

194 ~ ! 

v88 +2.0V 

I 01 µF 
200 ~! 

2.0 µF 200 ~~ VIN1 

t,=<1.0ns 

PW= 250 ns 

Z1N=50.11 

DC< 2.0% 

l r }v 
1ovU ___ t_ 
-I l--10µ, 

DC= 2% 

1 5 µ ~ 

·lOVrl 

rOO\! 

t 0 n SWITCHING 

388 

bOO pF 

MAX 

417 

U 11,F 

ov_J L v,NL 
150" 

PW= 500 ns 

tr AND tf = 1.0 ns 

ZIN= 50 .11 

SWITCHING TIME 

TO OSCILLOSCOPE 

tr < 1.0 ns 

ZIN= 100 k.11 

6-13 

PULSE SOURCE 

tr~5.0ns 

tf'(10ns 

t 0 n - t 0 ff SWITCHING 

59 ~! 
I20µF 

._ __ ...()vOLJT 

TO OSCILLOSCOPE 

t, < 1.0 ns 

Z1N=100k.11 

Vee ·'.Al v 

330" 

TO OSCILLOSCOPE 

tr<l.Ons 

Z1N"" 100 k.11 

I 



TEST CIRCUITS 

INPUT 
50n 

422 

Li - 7 TURNS NO. i6 BUSS WIRE 

5/8" L X 5/i6" l.D. 

L2 - 4 TURNS NO. i6 BUSS WI RE 

i/2" L X i/2" l.D. 

ALL CAPACITIES IN pF. 

ALL RESISTANCE IN !l, i/2 W, i% TOL. 

ERIE TUNEABLES P/N N300 

ERIE FEEDTHRU P/N 370CBi02J 

Rg = i20 !l 

RL = 750 !l 

45 MHz GAIN, NOISE FIGURE, AGC 

470 

0.1 µF , rv'"l-~1.svL..J 
50H 

tr, tf.;;; i.o ns 
PW= 240 ns 

DC .;;;2% 

Z1N=50!l 

v 88 __, +3.0V Vee" 10 v 

TO OSCILLOSCOPE 

tr .;;; i .o ns 

z1N=iomn 

ton - t0 tt SWITCHING 

520-45 

1000 
213MHz~ 

50H I 

258MH' r· 50H 
200mV 

10 kH 

Li =OH MITE Z235 RF .CHOKE 

L2 = 4T #i4 WI RE, Y," l.D., Y," L 

fbw = > 6.0 MHz 
ALL CAPACITIES IN pF 

1000 

45 MHz CONVERSION GAIN 

6-14 

2.0 kH 

INrlOOO 
""' 

8- 25 

520 

r 11000 

'::' '::' 270<! 

Vcc=12v 

............. 
FARADAY 
SHIELD 

OUT 
50H 

Li= 5T #i4 WIRE, 5/i6" l.D. Xi" L, TAPPED UP i TURN 

Tl = P-IT #i8 FORMVAR 

S-IT #i4WIRE INDIANA GENERAL 

P /N F -684-03 

fbw"" io.o MHz 
ALL CAPACITIES IN pF 

200 MHz POWER GAIN FIXTURE 

520-200 

10 kfl 1000 

'"[1000 
""' 

820<! 

Li =OH MITE Z235 RF CHOKE 

OUT 
son 

L2 = 5T #i4 WIRE, 5/i6" l.D. Xi" L, TAPPED UP i TURN 

fbw ""6.0 MHz 

Rs= 15 n 

ALL CAPACITIES IN pF 

200 MHz GpE. NOISE FIGURE 



I 111vJL 
I 

t, = < 1. 0 ns 

PW;;,,, 300 ns 

DC= 2% 

526 

IOlµF 

0 1 µF 

v"! 
rOOl! 

Vcc-i3ov 

1001! I01µF 

10 kll 

tan SWITCHING 

531 
Vee 13ov 

50 u 

OUT 

TEST CIRCUITS 

t 
~u 
-t 

t, = < 9.0 ns 

PW;;,,, 300 ns 

DC= 2% 

527 

VBB + 11 V vcc +Jov 

100 ~2 I 0 1 µF 2 75 ~~ 

0 1 µF VINl 
1100" 

OUT 

C5 4 0 pF 

taff SWITCHING 

532 

50!2 270!! 

Q_47 µF 
VouT 

INPUT PULSE 

t, = tf ,;;:; 2.0 ns 

PW"" 300 ns 

Z1N=50!:l 

DC"" 2% 

TO OSCILLOSCOPE 

t, ,;;:; 0.4 ns 

u VIN o----j r----'V'V'v--1.. 

TO OSCILLOSCOPE 

CONDITION 'A CONDITION "B" 

R1N;;,,, 100 k!:l 

C1N,;;:; 4.0 pF 

INPUT PULSE 

t, = tf ,;;:; 2.0 ns 

PW"" 300 ns 

Z1N=50!:l 

tr ~ 0.4 ns 

R1N;;,,, 100 k!:l 

C1N,;;:; 4.0 pF 

J 
DC"" 2% CONDITION "A" CONDITION B 

J 
CONDITION "A"= td, t,, ton 10/3 mA 

VBB=-1.5V V1N=+12.05V 

CONDITION "B" =ts, tf, t 0 tt 10/3/1.5 mA 

VBB = -4.15 V V1N = +14.85 V 

CONDITION "A"= td, t,, t 0 n 

VBB=+1.5V V1N=-12.05V 

CONDITION "C" =ts, tf, t 0 tt 10/3/ 3 mA CONDITION "B" =ts, tf, t 0 tt 

VBB = -9.1 V VIN= +19.8 V VBB = +9.1 V V1N=-19.8V 

tan - taff SWITCHING tan - taff SWITCHING 

536 

V99-+4.85V Vee lOV 

INPUT PULSE 

t,, tf < 6.0 ns 

Z1N=50!:l 

PW= 0.5 µs 

300/30/30 mA 

170 ~l 

-10951.S 

BASE CURRENTS WILL BE EXACT WHEN THE ABOVE VOL TAG ES ARE 

USED. THESE VOL TAG ES TAKE THE TERMINATING RESISTOR AND 

GENERATOR IMPEDANCE INTO ACCOUNT WHEN THE CURRENTS ARE 

CALCULATED. VBE (sat) IS A NOMINAL 1.0 V. 

tan - taff SWITCHING 

6-15 

TO OSCILLOSCOPE 

t,<1.0ns 

Z1N;;,,, 100 k!:l 

I 



t, < 2.0 ns 
PW= 1.0µs 

DC= 2% 

tr< 2.0 ns 
PW= 1.0µs 

DC= 2% 

PW= 300 ns 

tr< 2.0 ns 
DC ""2% 

Z1N=50.!1 

TEST CIRCUITS 

557 

vBB = +2.o v Vee= -30 v 

0.47 µF 

V1No-y1 

151r! 

t 0 n SWITCHING 

559 

ADJUST V BB FOR --0.2 V 

OFFSET AT POINT '"A" 

0.47 µF V1NL 
f" 

POINT "A" 

t 00 SWITCHING 

561 

v 88 =-4.65V Vcc=1DV 

----c1 VouT 

Vcc=+3ov 

200 n 

---.. •VouT 

560 l1 960 l1 

IC= 10 mA, 181 =1 82 = 10 mA 

TO OSCILLOSCOPE 

tr< 0.4 ns 
R1N;;,, 100 k.!1 

le= 10 mA, 191=192 = 10 mA 

r 5 SWITCHING 

tr .;; 2.0 ns 
PW;;,, 1.0µs 
DC= 2% 

t, .;; 2.0 ns 

PW= 1.0µs 

DC= 2% 

INPUT PULSE 

tf.;; 2.0 ns 

t < 2.0 ns 
r 

PW= 300 ns 
DC"" 2% 
ZIN= 50 .!1 

558 

vBB = +23.3 v 

1.0 k 

0.47 µF 

VIN~ 

15rn 

t 0 ff SWITCHING 

560 

vBB = -23.3 v 

1.0 !! 

0.47 µF V1NL 
151r! 

toff SWITCHING 

562 

047 µF 

'1" 

+4.0V 

-4.0 v 

Cg< 12 pF 

Vee= -30 v 

20on 

----< 1VouT 

Vee= +30V 

2oon 

----c1vouT 

TO OSCILLOSCOPE 

t < 1.0ns 
r 

RIN;;.. 100 k.!1 

Adjust input pulse Amplitude to give specified v 1N. 

Condition "A"= t t t Jl d' r' on 

CONDITION "A" CONDITION "B'" 

V BB~ -2 V. VIN - +8.35 V _) V1N ~ 
100/10/10 mA 

Condition"~"=\, t 1, t 0 ff _ 11 
v 88 --4.65V v 1N-+11.2v.J L 

100/10/10 mA 

t 0 n - toff SWITCHING 

6-16 



PW= 5 µs 

DC= 2% 

tt<1.0ns 

Z1N=50D 

ov 

ov 

TEST CIRCUITS 

563 

Vee +3.o v 

270 ~! 

------.---u VouT 

Cs 4 0 pF 

51 S! 

1000 

I 

564 

1000 

~200MHz I OUT!:>Oll 

lc=10mA,1 8 =1.0mA 

100 

toff 

566 

5.0 kH 

50 H 5.0 kU 

-=-
VBB 

VEB = -4.0 v 

J 
VBE = 16V 

l 

-=-

TO OSCILLOSCOPE 

tr < 1.0 ns 

R1N;;. 100 k!1 

Vee- +3.ov 

E-o Vour 
0.1 µF 

tVIN = 
+21 v 

[vlN 0 
-19 v 

ton - t 0 ff SWITCHING 

c,, 
6 I 

573 

Rs= 500 n 
RL=1.5k 

ALL CAPACITANCE IN pF. 

ALL RESISTANCE IND 

fbw;;, 12 MHz 

L1 = 2Y, T #14WIRE, TAPPED 1 T FROM COLD SIDE 

L2 = 4Y, T #14 WIRE, TAPPED 1 T FROM COLD SIDE 

L3 =RFC, OHMITE Z-235 OR EQUIVALENT 

POWER GAIN, NOISE FIGURE 200 MHz 

0 

567 

o 1 µr 

vl3l3 · 11 v 

Vee 11ov 

160 Sl 

1 0 k!! 

9-'V'•V--t ~ V OUT 

0. 1 µF 
820 £! 

CHARGE STORAGE TIME 

Yl" L 

Y.s" 1.0. 

. \it', I ''t"""' "2 
,, 

50 H 

CB 

34 
INPUT re, son 

l-=-

R1=10k!1 

R2 = 2.0 krl. 

R3=270!1 

L1 = 5 TURNS #14 WI RE, 

5/16" l.D. X 1" LONG 

T1=1 TURN #14WIRE­

PRIMARY 

Vcc=12v 

C1, C10 = 1000 pF DURAMICA 

C2, C3, C4, C5, C11 = 1000 pF 

1 TURN #16 WI RE 

ENAMEL, SECONDARY. 

WOUND ON BALUN 

FORM FER RITE CORE 

IN DIANA GEN. CORP. 

F-684-03 
FEEDTHRU 

C5 = 8 - 25 pF 

C7,C9= 0.7-10pF 

Cg= 2.0 pF DU RAM I CA 
200 MHz POWER GAIN 

6-17 

I 



TEST CIRCUITS 

579 

v88 = 4.0 v 

1.0 k!! 

+10Vrl 

o_J Lv1N~"F 

tr .;; 2.0 ns 

PW=1.0µs 

DC= 2% 

150ll 

t 0 n - t 0 ff SWITCHING 

588 

TYPER SAMPLING RESISTOR 

le= 10 mA, IB1=IB2=10 mA 

Ts SWITCHING 

589 

PULSE VOL TS 
INTERNAL RESISTOR 

+7.0V rl 50!l 

Vcc=+40V 

79 ll 

----+--D VouT 

1-es" 1.0 pF 

T 
_ _J 

Vee -10v 
ADJUST FOR 10 mA 

20 !! 

980 !! 

-----<n V OUT 

Vee= 3.o v 
ADJUST FOR 10 mA 

20ll 

270 ll 

VouT 

_2 ~ ~ ::,j- - tv1N o---"\AIV-~fV\..---1: 

TYPE R SAMPLING RESISTOR 

le= 10 mA, IB1 = 3.0 mA, IB2 = 1.5 mA 

ton - toff SWITCHING 

6-18 

580 

1000 

Rs= 1.0k.11 

RL = 2.0 k.11 

ALL CAPACITANCE IN pF. 

ALL RESISTANCE IN S1 

L1 = 3y, T #14 WI RE, TAPPED 1 T FROM COLD SI DE 

L2 = 6Y. T #14 WIRE, TAPPED 1 T FROM COLD SIDE 

L3 =RFC, OH MITE Z-144 OR EQUIVALENT 

INTERNAL CONNECTIONS 
I BOTTOM) 

r-E9) 100 MHz I ouTson 

Y:z" L 
3/4• 1.D. 

SOURCE '--nl--tC ........... ___ o SUBSTRATE 

CASE 

POWER GAIN, NOISE FIGURE 100 MHz 

592 

8-25 

62 

~~·;!1 t O:r--1 t-..---,--l. 
BNC 

BNC 
8- 25 22 

+VAGC "':"' Vee +12 v 

OUTPUT 
50!l 

L1 - 7 TURNS NO. 16 BUSS WIRE 

5/8" L X 5/16" l.D. 

ALL CAPACITIES IN pF 

Rs= 120 S1 
L2 - 4 TURNS NO. 16 BUSS WIRE 

Y," L X Y," l.D. 

ALL RESISTANCE IN .11, Y, W, 1% TOL. 

RL=750S1 

45 MHz GAIN, NOISE FIGURE 



PW= 10µs 

t, = t1 <;; 15 ns 

Z1N = 50.11 

I SECONDARY 
\ 9TURNS#32WIRE 

..... ---...., .... 

f PRIMARY l 6 TURNS #32 WIRE 

---I 1/~'1 0IA ~ 

-V-;----------'\dB_ T 
-25V 
_L 

I I I ov 
~ 435MH, ~ 

6MHz 
CIRCUIT RESPONSE TO SWEPT INPUT 

TEST CIRCUITS 

593 

v 88 .. +s av 

t 0 n - toff SWITCHING 

595 J4 20 v 

f' 
"' A5 

c, 

Vee= -20 v 

130 n 
Vour 

J1 (-CH--.--0--4-.---C 

C1 .002 µF L1 15 µH COILCAAFT LPFS TYPE Ill 

C2 .002 µF L2 5 µH COILCRAFT LPFS TYPE Ill 

C3 .002 µF L3 180 µH COILCRAFT LPFS TYPE Ill 

C4 24 pF D1 

C5 002 µF D2 F H 1100 

C7 12 pF 

Cg 10 pF 

Cg 10 pF 

R1 

R2 

R3 

R4 

R5 

R5 

R7 

Ag 

TO OSCILLOSCOPE 

t,=15ns 

Z1N = 100 k.11 

o, RF 1N IFOR CALIBRATION, 

51 n J1 

1.5 kn J2 BNC PANELMOUNT 

1.a kn J3 

390 n J4 BANANA JACK - RED 

100 n J5 BANANA JACK - BLACK 

51 n 
1ao kn 
3.9 "n 

THIRD VIDEO IF VOLTAGE GAIN AND DISTORTION 

J1 C1 

INPUT (o+--i 

.01 µF 

.01 µF 

27 pF (DURA MICA) 

.02 µF 

R3 

0.7 TO 10 pF (JOHANSON - JMC 2951) 

VARIABLE CAPACITOR 

R 1 

596 

C5 

OUT 

R2 C2 C3 

470 !l, 1/4 W, 5%, CARBON 

220 n, 1/4 W, 5%, CARBON 

1.5 kn, 1/4 W, 5%, CARBON 

30 !l, 1/4 W, 5%, CARBON 

BNC PANEL MOUNT CONNECTORS 

BNC PANEL MOUNT CONNECTORS 

R4 

C4 

THIRD VIDEO IF POWER GAIN 

6-19 

J2 

T 1 
) OUTPUT 

~ • 

1/4" DIAMETER CERAMIC FORM. PRIMARY, 8 

TURNS NO. 26 WI RE CLOSE WOUND.SECONDARY, 

2 TURNS NO. 26 W1RE CLOSE WOUND IN CENTER 

OF PRIMARY. THE PRIMARY INDUCTANCE Lp =- 0.4 

TO 0.6µH. CORE IS A WHITE DOT OR 03 FERRITE. 

SECONDARY IS INTERLACED WITH PRIMARY 

WINDING. 

I 



BNC 
INPU f 

"JAGC 

2003 

Vee 12 v 

TEST CIRCUITS 

BNC 
OUTPUT 

1000 pF 

9- 35 pF 

2-8 pf 

Tl - BALLUN CORE 
1T-PRI, 1T-SEC 

Tl 

II 

#32 BIFILAR WIRE 

2009 

Vee-= t2 v 

T2 - 1/4" l.D. 

5-1/2T, TAPPED UP 1/2T 

#16 BUSS WIRE 

45 MHz AGC AND NOISE FIGURE 
100 MHz AGC, POWER GAIN, 

AND NOISE FIGURE 

PW= 10µs 

tr = tf <;; 15 ns 

Z1N=50!1 

PW= 10 µs 

tr= t 1 .;:;;; 15 ns 

ZIN= 50 

2010 
L3 

1000 pF 

0.001 µF ._ _____ , , 
Rs=501! ' 

~µF._'_' _ _.,~'-o_~_~'_',.__'_'j__ ___ _.__c_' _ _. __ _.,~ _ _.,__o._o'_µ_F~ 

2011 

Vss = -7-5 v 

L1;:::; 8.5 TURNS OF #14 AWG TINNED COPPER, DIA.:::::: 3/8", ""0.9" LONG. 

TAPPED AT:::::: 2-1/2 TURNS (AOJLJST TO GIVE AG::::: 1.0 kH). 

PARALLEL RESISTANCE""" 40 k~l. TUNES AT c:::: 8.0 µF. 

L2 o:c: 13.5 TURNS #16 AWG TINNED COPPER, DIA.;:::; 3/8",""" 1.2" LONG 

TAPPED AT;::::; 5 TURNS, PARALLEL RESISTANCE<:::: 40 kH. 

TUNES AT;:::; 4.0 pF 

L3""' 17 TURNS OF #28 AWG ENAMELED COPPER WIRE, CLOSE WOUND 

ON 9/32" CERAMIC FORM, TUNING PROVIDED BY A POWERED 

IRON SLUG. 

100 MHz, POWER GAIN AND NOISE FIGURE 

1-10 pF 

Vee= 2ov 

1.0 krl 130H 
620 pf 

2.4 k!l 

2012 

+10 v 

ADJUST FOR 7.0 mA le 

Tl MILLER COIL FORM 

MILLER CORE NO. 30-106 

4 TURNS NO. 28 ENAMELED WIRE 

TAPPED 1.5 TURNS FROM GND. 

MILLER COIL FORM 

MILLER CORE NO. 30-106 

PAIMERY ... 10 TURNS NO. 36 

ENAMELED WIRE. 

NEUT. SEC ... 5 TURNS NO. 36 

ENAMELED WIRE (BIFILAA). 

OUTPUT SEC ... 1.33 TURNS NO. 28 

ENAMELED WIRE (OVEAWIND). 

ton - t 0 tt SWITCHING 

TO OSCILLOSCOPE 

t, = 15 ns 

Z1N=100k!1 
10.7 MHz NEUTRALIZED POWER GAIN 
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TEST CIRCUITS 

2013 

c 

~ I 1,f 
,--- ----, 

,, I 
I, 

'' I ~! p I 

,\()JlJST f 1JH I ,,,,\1 1 

T1 13 T PRIMARY NO 26 NYCLAD 

54 T SECONDARY NO 36 NYCLAD MILLER NO 30 106 CORE 

043 rnH 

T 2 MILLER M!N IF TRANSFORMER NO 2032 

TYPICAL GAIN= 55 dB 

le= 3.0 mA VcE = 10V 

455 kHz NEUTRALIZED AM IF AMPLIFIER 

2015 

._...___ _____ .,., 

"::1 

'>II'' 
('I !PUT 

2014 

Ti 2!:JTURNSNO 16TINNEDCOPPERWIRE TJ MILLE-RCOlt fORM 

TAPPED2TURNSFROMGND COIL DIA MIL.LE:R CORE- NO 30 10fi 

3/8" llNSIDE DIA l PRIM~RY 

T2 4 TURNS NO 16 TINNED COPPER WIRE 

TAPPED 3'4 TURN FROM GNO AND 
SECONDARY 113TLJRNSNO 

'A' 

1 114 TURNS FROM GND COIL DIA 

llNSIDE DIA I 

TYPICAL CONVERSION GAIN= 20 dB 

lc=7.0mA VcE=lOV 

108 MHz TO 10.7 MHz CONVERSION GAIN 

3111 

890J1 0 1 µF 

Vour _\_l_ 
0_1 µf 500 H 

1kl1 

56 n 500 H 

0.0023 µf 

10 µf 

11 v 

0 0023 µf 

10 v 

10'. PULSE' WAVr FOR\·i 
A1 POINT A 

TO OSCILLOSCOPE 

Z1N=50S1 

tr ~ 1. O ns 

PULSE GENERATOR 

V1Ntr<1.0ns 

200MHz AGC, POWER GAIN 
AND NOISE FIGURE TEST CHARGE STORAGE TIME 

SOURCE IMPEDANCE 50 S1 

PW?> 300 ns 

DC< 2.0% 

3161 3162 
Vcc-•lOV VBEIOI 10V 

341! 

-~-----r------- VIN 

VOUT 

to ff ton 

MERCURY TYPE PULSER 

t,<1.0ns 

v88 = +5.0 v 
VIN= -4.0 V 

v88 = -1.0 v 
VIN= +6.0 V 

ZouT=5on 

PW?> 200 ns 

TO OSCILLOSCOPE 

t, = 0.4 ns 

ZIN= 50 S1 

t 0 n - t0 tt SWITCHING CHARGE STORAGE TIME 

6-21 
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INTRODUCTION 

PACKAGE OUTLINES AND ORDER INFORMATION 

This section contains package outlines with dimensions given 
in inches and millimeters. Also included are the standard 
lead bends for packages commonly requiring lead forming. 
Designers will save money and delivery time if they purchase 
units with standard bends. 

The final page of this section contains information for order­
ing Fairchild devices. 
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PHYSICAL DIMENSIONS 

007-1 in accordance with JEDEC (00-7) outline 
Glass Diode 

l I A 

~ll B 

' ! 
c 

D 

E 

NOTES: See table for dimensions in inches and millimeters 
.020 diameter dumet leads, tinned or gold-plated 
Hermetically sealed glass 
Package weight is 0.25 grams 

INCHES 
DIM. MIN. TYP. 

A 
B 0.02 
c 1.0 
D 0.230 
E 1.0 

007-2 in accordance with JED EC (00-7) outline 
Glass Diode 

D 

-+ 
L __ 

E 

L 

NOTES: See table for dimensions in inches amd millimeters 
.020 diameter dumet leads. tinned or gold-plated 
Hermetically sealed glass 
Package weight is 0.25 grams 

INCHES 
DIM. MIN. TYP. 

A 
B 0.02 
c 1.0 
D 
E 1.0 

MAX. 
0.105 

0.300 

MAX. 
0.105 

0.300 

0034-1 in accordance with JEDEC (00-34) outline 
FON Glass Nanodiode 

·1 :- A 

0 

~ 
I 

B 

c 

10 
1•----r--D 

NOTES: See table for dimensions in inches and millimeters 
.020 diameter dumet leads, tinned or gold-plated 
Hermetically sealed glass 
Package weight is 0.12 grams 

7-3 

INCHES 
DIM. MIN. TYP. MAX. 

A .02 
B .120 
c 1.0 
D .065 

MILLIMETERS 
MIN. TYP. MAX. 

2.67 
0.508 

25.40 
5.84 7.62 

25.40 

MILLIMETERS 
MIN. TYP. MAX. 

2.67 
0.508 

25.40 
7.62 

25.40 

MILLIMETERS 
MIN. TYP. MAX. 

.508 
3.05 

25.40 
1.65 

I 



PHYSICAL DIMENSIONS 

0035-1 in accordance with JEDEC (00-35) outline 
FOH Glass Microdiode 

-lr D 

~-I 
A 

i 

NOTES: See table for dimensions in inches and millimeters 
.020 diameter dumet leads, tinned or gold-plated 
Hermetically sealed glass 
Package weight is 0. 14 grams 

DIM. 

A 
B 
c 
D 

INCHES 
MIN. lYP. MAX. 

1.0 
.180 
.075 

.020 

0041-1 in accordance with JEOEC (00-41) outline 

E-f 1 
A 

__j LJ 
F 

~;;:;~------L 

~ ~D 
c 

NOTES: See table for dimensions in inches and millimeters 
Dumet leads, tinned or gold-plated 
Hermetically sealed glass 
Package weight is 0.14 grams 

INCHES 
DIM. MIN. lYP. 

A 1.10 
B .090 
c .165 
D .055 
E .029 
F .145 

T03-1 in accordance with JEOEC (T0-3) outline 

LEADN~.2~-/ R3 ':-
,---- :- I ,\}~ 
L 

I 
2 Places 

LEAD NO. I 

NOTES: See table for dimensions in inches and millimeters 
Leads 1 and 2 electrically isolated from case 
Case is third electrical connection 
Leads are gold-plated copper cored kovar 
Aluminum package with copper slug 
Package weight is 7.4 grams 
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INCHES 
DIM. MIN. lYP. 

A .805 
B 
c .038 
D .205 
E .312 
F 1.177 
G .655 
H .151 
I 
J 
K .205 
L .420 

MAX. 
1.20 
.100 
.175 
.057 
.031 
.155 

MAX. 
.835 
.135 
.048 
.225 

1.197 
.675 
.161 
.188 
.525 
.225 
.440 

MILLIMETERS 
MIN. lYP. MAX. 

25.40 
4.57 
1.91 

0.508 

MILLIMETERS 
MIN. lYP. MAX. 
27.9 30.5 
2.29 2.54 
4.19 4.45 
1.40 1.45 
.737 .787 
3.68 3.94 

MILLIMETERS 
MIN. lYP. MAX. 

20.45 31.21 

0.965 
5.20 
7.92 

29.90 
16.64 

3.79 

5.20 
9.67 

3.43 
1.12 
5.71 

30.40 
17.15 

3.84 
4.78 

13.34 
5.71 

10.08 



PHYSICAL DIMENSIONS 

T03-2 in accordance with JEDEC (T0-3) outline 

1- A -1 I 
I 

I I 
B 

D '=:J. I 
I 
E 

Seating Plane I 
I c 

I 
LIAO NO. 2 

,- G 1 '/~ 2 Places K I/ I H 
I 

~ L 

. °'i I 
_ _ _ 2 Places 

J 
LEAD NO I 

NOTES· See table for dimensions in inches and millimeters 
Leads 1 and 2 electrically isolated from case 
Case 1s third electrical connection 
Copper base with soldered in pins 
Leads are nickel alloy 
Aluminum cap 
Package weight is 17.9 grams 

INCHES 
DIM. MIN. TYP. 

A .870 
B 
c .038 
D .250 
E .312 
F 1.177 
G .655 
H .151 
I 
J 
K .205 

420 

T03-3 in accordance with JEDEC (T0-3) outline 

A 

INCHES 

MAX. 
.880 
135 
043 
.325 

1.197 
.675 
161 
188 
525 

.225 
440 

D DIM. MIN. TYP. MAX. 

' ' E 

.875 

.135 
' 

A 
B 
c 
D 

.038 .043 

.250 .450 

LE.AD NO ? 

K 

LEAD NO 1 

NOTES See table for dimensions in inches and millimeters 
Leads 1 and 2 electrically isolated from case 
Case is third electrical connection 
Leads are nickel alloy 
Copper base with 400 mil diameter moly disc, soldered in pins 
Package weight is 18.0 grams 

F 
G 
H 
I 
J 
K 
L 

.312 
1.177 

.655 

.151 

.205 
420 

T05-1 in accordance with JEDEC (T0-39) outline 
( 15 mil kovar header) 

-, A 
B ·i' 

c 
I 
I 
D 

LEAD NO 2 

GLASS 

LEAD NO 1 

45° T_P LEAD NO. 3 

' ' 

NOTES See table for dimensions in inches and millimeters 
Leads are gold-plated kovar 
Lead No. 3 connected to case 
Package weight is 1.11 grams 

INCHES 
DIM. MIN. TYP. 

A .350 
B .315 
c 240 
D 500 
E 
F .016 
G 200 
H .100 
I .028 
J 029 

7-5 

1.197 
.675 
161 

.188 

.525 

.225 
440 

MAX. 
.370 
.335 
.260 

.030 
019 

.034 
040 

MILLIMETERS 
MIN. TYP. MAX. 

22.10 22.35 
343 

0.965 1 09 
6 35 8.26 
7.92 

29.90 3040 
16.64 1715 

3.79 384 
4.78 

13.34 
5.20 5.71 
9.67 1008 

MILLIMETERS 
MIN. TYP. MAX. 

0.965 
6.35 
7.92 

29.90 
16.64 
3.79 

5.20 
9.67 

22.23 
343 
1.09 

1143 

3040 
1715 

3.84 
4.78 

13.34 
5.71 

10.08 

MILLIMETERS 
MIN TYP. MAX. 
8.51 9.39 
8.00 8.51 
6.10 6.60 

12 70 
0.762 

0.406 0483 
5.08 
2.54 

0.711 0.864 
0.737 1 02 I 



PHYSICAL DIMENSIONS 

T05-2 in accordance with JEDEC {T0-39) outline 

NOTES: See table for dimensions in inches and millimeters 
Leads are gold-plated over nickel-flash on steel 
Lead No. 3 connected to case 
Low RTH 
Package weight is O. 76 grams 
This is a standard package and does not fall into the special classification 

DIM. 
A 
B 
c 
D 
E 
F 
G 
H 
I 
J 

INCHES 
MIN. TYP. MAX. 
.350 .370 
.315 .335 
.240 .260 
.500 

.030 
.016 .019 

.200 

.100 
.028 .034 
.029 .040 

T05-3 in accordance with JEDEC {T0-5) outline 
(60 mil steel header) 

B~-~__; 
EQI c Seatmg __ J_ · _ _ t 

Plane T -1 

3~os~ ~ ~ ~___j 

NOTES: See table for dimensions in inches and millimeters 
Leads are gold-plated kovar 
Lead No. 3 connected to case 
Moly disc 
High reliability, low thermal resistance 
Package weight is 2.9 grams 

INCHES 
DIM. MIN. TYP. 

A .335 
B .305 
c .240 
D .500 
E 
F .016 
G .200 
H .100 
I .028 
J .029 

T05-4 in accordance with JEDEC (T0-105) outline 
Plastic Package 

CERAMICD~A ~t 
_j__ B 

Seat mg i 
Planet- ---, 

E/~~~-~ 

LEADN02~~ 
EAD NO 3 

LEAD NO 1 -

/ 

FLAT y 

' ~ 
45g T.P ~ 

NOTES: See table for dimensions in inches and millimeters 
Internal lead No. 3 length is H 
Leads 1 and 2 are gold-plated nickel 
Lead No. 3 is gold-plated kovar 
Package vYe1ynt 1s 0.5 grams 

INCHES 
DIM. MIN. TYP. 

A .305 
B 
c .500 
D .080 
E .016 
F .200 
G .100 
H .080 
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MAX. 
.370 
.335 
.260 

.030 

.019 

.034 

.045 

MAX. 
. 325 
.220 

.019 

MILLIMETERS 
MIN. TYP. MAX. 
8.51 
8.00 
6.10 

12.70 

0.406 

0.711 
0.737 

5.08 
2.54 

9.39 
8.51 
6.60 

0.762 
0.483 

0.864 
1.02 

MILLIMETERS 
MIN. TYP. MAX. 
8.51 9.39 
7.75 8.51 
6.10 6.60 

12.70 
0.762 

0.406 0.483 
508 
2.54 

0.711 0.864 
0 737 1.14 

MILLIMETERS 
MIN. TYP . MAX. 
7.75 825 

5.58 
12.70 

2.032 
0.406 0.483 

5.08 
2.54 

2.032 



PHYSICAL DIMENSIONS 
T05-7 in accordance with JED EC (TO-77) outline 

( 15 mil kovar header) 

""'' ':r~r r, 
Plane 

D 

6 ~EADS 00 ~ ~~ 

LEADND3 §G 
LEAD NO. 2 ....,,. - ~ H 

LEAD NO 1 ·· · 'o . GLASS 
. I I 

I "' . a.. 
45° TP ' a._'\ LEAD NO 5 

....,,,'- /, ,·· '-' LEAD NO 6 

I . "'· .. > j LEAD NO 7 

NOTES: See table for dimensions in inches and millimeters 
Leads No. 4 and 8 are omitted 
Lead No. 1 internally connected to one island, 
Lead No. 7 internally connected to other island 
Leads aregold·plated kovar 
Kovar island thickness= 15 mils 
Package weight is 1.23 grams 

Adjacent Two Island Package 

INCHES 
DIM. MIN. TYP. 

A .335 
B .305 
c .240 
D .500 
E 
F .016 
G .200 
H .100 

.028 

.029 

T05-8 in accordance with JEDEC (T0-78) outline 
( 15 mil kovar header) 

A 
B 

~~~~ 
~LEADS . ~~ ~ ~~ 

LEAD NO. 3 1-
LEAD NO. 2 

LEAD NO I 

45" T.P. 

I -

I 

c 

D 
I 
I 

GLASS 

LEAD NO. 5 

LEAD NO 6 

LEAD NO 7 

NOTES: See table for dimensions in inches and millimeters 
Leads 4 and B omitled 
Lead No. 1 internally connected to one island 
Lead No. 2 internally connected to other island 
Leads are gold-plated kovar 
Kovar island thickness = 15 mils 
Package weight is 1.08 grams 

Adjacent Two Island Package 

INCHES 
DIM. MIN. TYP. 

A .335 
B .305 
c .165 
D .500 
E 
F .016 
G .200 
H .100 

.028 

.029 

B I[-
A 

T05-9 Similar* to JEDEC (T0-78) outline 
( 1 5 mil kovar header) 

E 

~ I c 
Seating I 
Plane 

6 LEADS 

F 

LEAD NO. 3 

LEAD NO. 2 -

LEAD NO. I -

\ 
45° 

' 

~~ ~ ~~ 

,'( '>Y __ .:::::,. , __ 

D 

G 

LEAD NO. 5 

.... LEAD NO. 6 

-, __ LEAD NO 7 

NOTES: See table for dimensions in inches and millimeters 
Leads 4 and 8 are omilled 
Lead No. 1 internally connected to one island 
Lead No. 7 internally connected to other island 
Leads are gold-plated kovar 
Kovar island thickness = 15 mils 
Package weight is 1.08 grams 
*Dimensions similar to JEDEC T0-78 except for lead length 

Adjacent Two Island Package 

INCHES 
DIM. MIN. TYP. 

A .335 
B .305 
c .165 
D .500 
E 
F .016 
G .200 
H .100 

.028 
J .029 
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MILLIMETERS 
MAX. MIN. TYP. MAX. 
.370 8.51 9.39 
.335 7.75 8.51 
.260 6.10 6.60 

12.70 
.040 0.916 
.019 0.406 0.483 

5.08 
2.54 

.034 0.711 0.864 

.045 0.737 1.14 

MILLIMETERS 
MAX. MIN. TYP. MAX. 
.370 8.51 9.39 
.335 7.75 8.51 
.185 4.19 4.69 

12.70 
.040 0.916 
.019 0.406 0.483 

5.08 
2.54 

.034 0.711 0.864 

.045 0.737 1.14 

MILLIMETERS 
MAX. MIN. TYP. MAX. 
.370 8.51 9.39 
.335 7.75 8.51 
.260 4.19 6.60 

12.70 
.040 
.019 

.034 

.045 

0.916 
0.406 0.483 

5.08 
2.54 

0.711 0.864 
0.737 1.14 I 



PHYSICAL DIMENSIONS 

T05-10 in accordance with JEDEC (T0-5) outline 
( 15 mil kovar header) 

NOTES: See table for dimensions in inches and millimeters 
Leads are gold-plated kovar 
Lead No. 3 connected to case 
Package weight is 1.11 grams 

DIM. 
A 
B 
c 
D 
E 
F 
G 
H 
I 
J 

INCHES 
MIN. TYP. 
.335 
.305 
.240 

1.5 

.016 
.200 
.100 

.028 

.029 

T05-11 Similar* to JEDEC (T0-96) outline 
( 15 mil kovar header) 

; IF- ~L ';::~ !~i 
10 LEADS - O 
F 

~~ ~ ~ rn_J 
G 
H 

- GLASS 

NOTES: See table for dimensions in inches and millimeters 
Leads are gold-plated kovar 
No leads connected to case 
*Dimensions similar to JEDEC T0-96 except for can height 

INCHES 
DIM. MIN. TYP. 

A .335 
B .305 
c .165 
D .500 
E 
F .016 
G .230 
H .115 
I .028 
J .029 

T05-12 Similar* to JEDEC (T0-33) outline 

A 
B 'j· -

~:· :~t 
4 LEADS ~ ~ ~- .1-

F 
- G 
I - -- H 

LEAD NQ_ 2 ~,,,,,,-~ 
,- 'ci ' '\ 

LEAD ND. l -- :',. I . \ 

1- · .. 0 ' - o"r 
45'T.P. Ll-LEADNO 3 

\--- '. ~- , -........__LEAD NO. 4 

'Y '\ /:" 

NOTES: See table for dimensions in inches and millimeters 
Leads are gold-plated kovar 
Package weight is 1.22 grams 
*Dimensions similar to JEDEC (T0-33) except for can height 

INCHES 
DIM. MIN. TYP. 

A .335 
B .305 
c .165 
D 0.5 
E 
F .016 
G .230 
H .115 

028 
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MILLIMETERS 
MAX. MIN. TYP. MAX. 
.370 8.51 9.39 
.335 7.75 8.51 
.260 6.10 6.60 

38.1 
.030 0.762 
.019 0.406 0.483 

5.08 
2.54 

.034 0.711 0.864 

.045 0.737 1.14 

MILLIMETERS 
MAX. MIN. TYP. MAX. 
.370 8.51 9.39 
.335 7.75 8.51 
.185 6.10 6.60 

12.70 
.040 0.916 
.019 0.406 0.483 

584 
2.94 

.034 0.711 0.864 

.045 0.737 1.14 

MILLIMETERS 
MAX. MIN. TYP. MAX. 

.370 8.51 9.39 

.335 7.75 8.51 

.185 4.19 4.69 
12.70 

.040 1 02 

.019 0.406 0.483 
5.84 
2.94 

.034 0.711 0.864 



PHYSICAL DIMENSIONS 

T018-1 in accordance with JEDEC (T0-18) outline 
1-

8 ·1-
A (8 mil kovar header) 

INCHES ~ gl c 
DIM. MIN. TYP. MAX. 

Seating 

Plane j 

~ ~ ~ 
3 UAOS D 
F 

'· '- - G 
H - I-

EAD NO. 2 

LEAD NO. l . LEAD NO. 3 

I 

450 ' GLASS 

' ' '/ 
NOTES: See table for dimensions in inches and millimeters 

Leads are gold·plated kovar 
Lead No. 3 connected to case 
Package weight is 0.44 grams 

A .209 
8 .178 
c .170 
D .500 
E 
F .016 
G .100 
H .050 

.036 

.028 

T018-2 in accordance with JEDEC (T0-52) outline 
(8 mil kovar header) 

' f-11 · 
Seatmg 1 _ID ·····t~-
Plaoe f w 

3 LEADS,·'~ ~ ~ . . _1_ 
F 

NOTES: See table for dimensions in inches and millimeters 
Leads are gold-plated kovar 
Lead No. 3 connected to case 
Package weight is 0.31 grams 

DIM. 
A 
B 
c 
D 
E 
F 
G 
H 
I 
J 

INCHES 
MIN. TYP. 
.209 
.178 
.115 
.500 

.016 
.100 
.050 

.036 

.Q28 

T018-3 in accordance with JEDEC (TO-72) outline 
(8 mil kovar header) 

B ':. = A 

~ ... ~g I 
c 

Pla.ne t 

4 LEADS 

~ ~ ~ 
D 

F 

NOTES: See table for dimensions in inches and millimeters 
Lead No. 4 connected to case 
Leads are gold-plated kovar 
Collector electrically isolated from case 
Package weight is 0.36 grams 

INCHES 
DIM. MIN. TYP. 

A .209 
B .178 
c .170 
D .500 
E 
F .Q16 
G .100 
H .050 
I .036 
J .028 
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.230 

.195 

.210 

030 
.019 

.046 

.048 

MAX. 
.230 
.195 
.150 

.030 

.019 

.046 

.048 

MAX. 
.230 
.195 
.210 

.030 

.019 

.046 
048 

MILLIMETERS 
MIN. TYP. MAX. 
5.31 5.84 
4.52 4.95 
4.32 5.33 

12.70 
0.762 

0.406 0.483 
2.54 
1.27 

0.914 1.17 
0.711 1.22 

MILLIMETERS 
MIN. TYP. MAX. 
5-:31 5.84 
4.52 4.95 
2.95 3.81 

12.70 
0.762 

0.406 0.483 
2.54 
1.27 

0.914 1.17 
0.711 1.22 

MILLIMETERS 
MIN. TYP. MAX. 
5.31 5.84 
4.52 4.95 
4.32 5.33 

12.70 
0.762 

I 0.406 0.483 
2.54 
1.27 

0.914 1.70 
0.711 1.22 



PHYSICAL DIMENSIONS 

T018-4 in accordance with JEDEC (T0-106) outline 
Plastic Package 

INCHES 
DIM. MIN. TYP. MAX. 

!l. l~IEAD NO. 2 

~~~~' 

FLAT 

NOTES: See tabkt for dimensions in inches and millimeters 
Leads 4 and 8 omitted 
Internal lead No. 3 length is 110 mils 
Lead No. 3 club heed length is 85 mils 
Leads 1 and 2 ere gold-plated nickel 
Leed No. 3 is gold-plated copper alloy 
Packaged weight is 0.31 grams 

A .192 
B 
c .100 
D .500 
E .o16 
F .100 
G .050 

T018-5 in accordance with JEDEC (T0-71) outline 
(8 mil kovar header) 

Opposed Two Island Package 

INCHES 

.222 

.240 

.120 

.019 

:r-] i 
~:,:~~=1' i DIM. MIN. TYP. MAX. 

LEADN0.3~ LEAD NO. 2 GLASS 

LEAD NO. 1 

' 

\ LEAD NO. 5 
45; T.P. LEAD NO. 6 

\~ ., y LEAD NO. 7 

I--~ L ____ J 

NOTES: See table for dimensions in inches and millimeters 
Lead No. 3 internally connected to one island 
Leed No. 7 internally connected to other island 
Leads are gold plated kovar 
Kovar island thickness= 15 mils 
Package weight is 0.60 grams 

A .209 
B .178 
c .170 
D .500 
E 
F .016 
G .100 
H .050 
I .036 
J .028 

T018-6 in accordance with JEDEC (T0-46) outline 
(45 mil kovar header) 

NOTES: See table for dimensions in inches and millimeters 
Lead No. 3 connected to case 
Leads are gold-plated kovar 
Package weight is 0.35 grams 
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DIM. 
A 
B 
c 
D 
E 
F 
G 
H 
I 
J 

INCHES 
MIN. TYP. 
.209 
.178 
.065 
.500 

.012 
.100 
.050 

.036 

.028 

.230 

.195 

.210 

.030 

.019 

.046 

.048 

MAX. 
.230 
.195 
.085 

.030 

.019 

.046 

.048 

MILLIMETERS 
MIN. TYP. MAX. 
4.88 5.64 

2.54 
12.40 
0.406 

2.54 
1.27 

5.90 
3.05 

0.483 

MILLIMETERS 
MIN. TYP. MAX. 
5.31 5.84 
4.45 4.95 
4.32 5.33 

12.70 
0.762 

0.406 0.483 
2.54 
1.27 

0.914 1.17 
0.711 1.22 

MILLIMETERS 
MIN. TYP. MAX. 
5.31 5.84 
4.52 4.94 
1.65 2.16 

12.70 
0.762 

0.305 0.483 
2.54 
1.27 

0.914 1.17 
0.711 1.22 



PHYSICAL DIMENSIONS 

LEAD NO 2 900 • ~ 

T059-1 in accordance with JEDEC (T0-59) outline 
Isolated Collector (lead no. 3) 

LEADNO I ·~TP ..... • .. '• 
t µ ; >Ci[' I 

C ., ,· t \ 8 

. D-

G 

,-
1 

1-

E -

F 

A 

LEAD NO. 3 

H 

\ t 

NOTES: See table for dimensions in inches and millimeters 
Stud and header are gold-plated copper 
Cap is gold-plated kovar 
All leads electrically isolated from case by beryllia disc 
Package weight is 5.45 grams 

INCHES 
DIM MIN. TYP. 

A .424 
B 090 
c 079 
D 1B5 
.E 31B 
F 3BO 
G .040 
H 570 
I 320 
J 400 
K .03B 

090 

T066-1 in accordance with JEDEC (T0-66) outline 

Ar 1 B 

o~-! • - . . I 
\ ; LEADS C 

E ... - J 

K 

I I 2 Places 

-T 
I 

L 2 Places 

NOTES: See table for dimensions in inches and millimeters 
Leads are gold-plated kovar 
Leads 1 and 2 electrically isolated from case 
Case is third electrical connection 
Nickel-plated steel base and cap 
Package weight is 6.5 grams 

INCHES 
DIM. MIN. TYP. 

A .470 
B .250 
c .360 
D 050 

.02B 
F 95B 
G 570 
H .142 

J 
K .190 
L .093 

T066-2 in accordance with JEDEC (T0-66) outline 

Ar 1 B 

D~~ L_ 

t, LEADS . C 
E _____ __t 

~ 
LEAD NO 2 

K H 

[i- 2 Places 
, 

,- I 
l LEAD NO I .. J 2 Places 

NOTES: See table for dimensions in inches and millimeters 
Leads are gold-plated kovar 
Leads 1 and 2 electrically isolated from case 
Case is third electrical connection 
Nickel-plated steel base and cap 
Package weight is 6.6 grams 

INCHES 
DIM. MIN. TYP. 

A .470 
B .250 
c .360 
D .050 
E .02B 
F .95B 
G .570 
H .142 
I 
J 
K .190 
L .093 
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MAX. 
437 
110 

.105 

.215 
3BO 
437 
.065 
763 
.46B 
455 
065 
150 

MAX. 
.500 
.340 

.075 

.034 

.962 

.590 

.152 

.145 

.350 

.210 

.107 

MAX. 
.500 
340 

075 
.034 
.962 
.590 
.152 
.145 
.350 
.210 
.107 

MILLIMETERS 
MIN. TYP. MAX. 

10.77 11.10 
2.29 2.79 
201 2.67 
4.70 5.46 
BOB 9.65 
9.65 11.10 
102 165 

14.4B 19.JB 
B.13 11.B9 

10.16 10.56 
965 1.65 
2.29 3.B1 

'liilLLIME~ 
MIN. TYP. MAX. 

11.94 12.70 
6.35 8.64 
9.14 
127 

0.710 
24.33 
14.4B 
3.61 

4.B3 
2.36 

191 
0.864 
24.43 
14.99 

3.B6 
3.6B 
B.B9 
533 
2.72 

MILLIMETE~ 
MIN. TYP. MAX. 

11.94 12.70 
6.35 8.64 
9.14 
1.27 1.91 

0.710 0.B64 
24.33 24.43 
14.4B 14.99 

3.61 3.B6 
3.6B 
B.B9 

4.B3 5.33 
2.36 2.72 

I 



PHYSICAL DIMENSIONS 
T085-1 Similar* to JED!=C (T0-85) outline 

10 Lead CERPAK 

INCHES 

NOTES: See table for dimensions in inches and millimeters 
Alternate marking of dot in upper left hand corner is also acceptable 
Leads are gold-plated kovar 
Package weight is 0.26 grams 
•Dimensions similar to JEOEC T0-91 except for package thickness 

DIM. 
A 
B 
c 
D 
E 
F 
G 
H 
I 

MIN. lYP. 
. 015 
.250 
.240 

.050 
.250 
.004 

.035 
.240 
.067 

T086-1 Similar* to JEDEC (T0-86) outline 
14 Lead CERPAK 

_J_ 
B 

L -T t 

I D 

H 
l_ t+- ~- J ---1 ----, 
K 

NOTES: See table for dimensions in inches and millimeters 
Alternate marking of dot in upper left hand corner is also acceptable 
Leads are gold-plated kovar 
Package weight is 0.26 grams 
•Dimensions similar to JEDEC T0-86 except for package thickness 

INCHES 
DIM. MIN. lYP. 

A .016 
B .015 
c .240 
D .050 
E .250 
F .045 
G .250 
H .004 
I .035 
J .240 
K .067 

T089-1 Similar* to JEDEC (T0-89) outline 
Network Package 

AtlBnC 

~no I E ~~ 2 9 CJ~ 
F 04 70 

1 CJ 5 

NOTES: See table for dimensions in inches and millimeters 
Leads are nickel-gold-plated kovar 
Base material is nickel-gold-plated kovar 
4 mils in thickness. Chips are mounted on a 4 mil thick nickel-gold-plated 
kovar slab which is separated from the base material by a 10 to 12 mil 
alumina insulator 
Package weight is 0.09 grams 
•Dimensions similar to JEDEC T0-89 except package width 

7-12 

INCHES 
DIM. MIN. lYP. 

A .070 
B .120 
c .070 
D .010 
E .045 
F .240 
G .005 
H .030 

.003 

MILLIMETERS 
MAX. MIN. lYP. MAX . 
.019 .381 .483 
.370 6.35 9.39 
.260 6.10 6.60 

1.27 
.370 6.35 9.39 
.006 .092 .152 

.889 
.260 6.10 6.60 
.090 1.70 2.28 

MILLIMETERS 
MAX. MIN. lYP. MAX. 

.406 
.019 .381 .483 
.260 6.10 6.60 

1.27 
.370 6.35 9.39 
.055 1.04 1.40 
.370 6.35 9.39 
.006 .092 .152 

.889 
.260 6.10 6.60 
.090 1.70 2.28 

MILLIMETERS 
MAX. MIN. lYP. MAX. 

1.78 
.150 3.05 3.81 

1.78 
.019 .254 .482 
.055 1.04 1.40 
.290 6.10 7.36 
.035 .127 .889 
.070 .762 1.78 
.006 .076 .152 



PHYSICAL DIMENSIONS 
T092-1 in accordance with JEDEC (T0-92) outline 

IAI ,-o L -- SUITING T PLANE 

t___o o u"~ADS 
El 

NOTES: See table for dimensions in inches and millimeters 
Leads are tin-plated copper 
Package material is transfer molded thermosetting plastic 
Package weight is 0.25 grams 

INCHES 
DIM. MIN. TYP. 

A .175 
B .170 
c .500 
D .016 
E .135 
F .100 
G .050 
H .125 

.080 
J .080 

T092-2 in accordance with JEDEC (T0-92) outline 

1--A1 ,-o B 

~ SUITING 

t___o 0 u:~~s 
E 

F 

H 

NOTES: See table for dimensions in inches and millimeters 
Leads are nickel-plated 
Package material is transfer molded thermosetting plastic 
Package weight is 0.25 grams 

INCHES 
DIM. MIN. TYP. 

A .175 
B .170 
c .500 
D .016 
E .135 
F .100 
G .050 
H .125 
I .080 
J .080 

T092-5 in accordance with JEDEC (T0-92) outline 

NOTES: See table for dimensions in inches and millimeters 
Package material is transfer molded thermosetting plastic 
Package weight is 0.25 grams 

7-13 

DIM. 
A 
B 
c 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 
0 
p 

a 
R 
s 

INCHES 
MIN. TYP. 
.175 
.170 
.500 
.016 
.135 

.100 

.050 
.125 
.080 
.080 

.030 

.090 
.200 
.010 

.200 

.100 

.030 

.040 

.100 

MILLIMETERS 
MAX. MIN. TYP. MAX. 

.205 4.45 5.20 

.210 432 5.33 
12.70 

.019 0.406 0.483 
.343 

2.54 
1.27 

.165 3.18 4.19 

.105 2.03 2.67 

.105 2.03 2.67 

MILLIMETERS 
MAX. MIN. TYP. MAX. 

.205 4.45 5.20 

.210 432 5.33 
12.70 

.019 0.406 0.483 
.343 

2.54 
1.27 

.165 3 18 4.19 

.105 2.03 2.67 

.105 2.03 2.67 

MILLIMETERS 
MAX. MIN. TYP. MAX . 

. 205 4.45 5.20 

.210 4.32 5.33 
12 70 

.019 0.406 0.483 
.343 

I 2.54 
1.27 

.165 318 3.19 

.105 203 2.67 

.105 2.03 2.67 
.762 
2.29 

.750 5.08 19.1 
.254 

5.08 
2.54 
.762 
2.29 
2.54 



PHYSICAL DIMENSIONS 

T092-18 in accordance with JEDEC (T0-92) outline 

IAI 
,-~ 
I_ r ""'" PLANE 

/-3 LEADS 
C D 

_ _l_o DD 

1°_1l."1~} F 

,-
0 ~ T~ 
; N I. 

___ B~ND ~Oii_~~/ ~ 

NOTES: See table for dimensions in inches and millimeters 
Package material is transfer molded thermosetting plastic 
Package weight is 0.25 grams 

DIM. 
A 
B 
c 
D 
E 
F 
G 
H 
I 
j 

K 
L 
M 
N 

0 

INCHES 
MIN. TYP. MAX . 
. 175 .205 
.170 .210 
.500 
.016 .019 
.135 

.100 

.050 
.125 .165 
.080 .105 
.080 .105 

.030 

.090 
.200 .750 
.010 

050 

T0-116-1 in accordance with JEDEC (T0-116) outline 
14 Lead Silicone Dual In-line 

NOTES: See table for dimensions in inches and millimeters 
Leads are intended for insertion in hole rows .300" centers 
They are purposely shipped with a "positive" misalignment to 
facilitate insertion 
Board drilling dimensions should equal your practice for a 
.030" diameter lead 
Leads are tin-plated kovar 
Package weight is 0.9 grams 

DIM. 
A 
B 
c 
D 
E 
F 
G 
H 

j 

K 
L 
M 
N 
0 
p 

INCHES 
MIN. TYP. 
.740 
.240 
.035 
.045 
075 
070 
.290 
.010 

009 

.100 

.375 

.090 110 
025 
.016 

.015 

MAX. 
.760 
.260 
.045 
.065 
.085 
.080 
.310 
.020 

011 
.200 
.150 

037 
.020 

T0116-2 in accordance with JEDEC (T0-116) outline 

STANDOFF 
WIDTH 

NOTES: See table for dimensions in inches and millimeters 
Leads are intended for insertion in hole rows on .300" centers 
They are purposely shipped with "positive" misalignment to 
facilitate insertion 
Board drilling dimensions should equal your practice for .020" 
diameter lead 
Hermetically sealed alumina ceramic package 
Leads are tin-plated kovar' 
Package weight is 2.0 grams 

14 Lead SSI Dual In-line 

DIM. 
A 
B 
c 
D 
E 
F 
G 
H 
I 
j 

K 
L 
M 
N 
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INCHES 
MIN. TYP. MAX. 
.750 .785 
.245 .271 

.025 
.045 .065 
.290 .310 
.009 .011 

.200 
.100 .165 
.090 .110 
.027 .037 
.016 .020 
.065 .095 
.015 

.375 

MILLIMETERS 
MIN. TYP. MAX. 
4.45 5.20 
4.32 5.33 

12.70 
0.406 0483 

.343 
2.54 
1.27 

318 4.19 
203 2.67 
203 2.67 

.762 
2.29 

5.08 19.1 
2.54 

1.25 

MILLIMETERS 
MIN. TYP. MAX. 

18.96 19.30 
6.10 660 
.889 .104 
1.04 1.65 
1.91 2.16 
1.78 2.03 
7.37 7 87 
254 .508 

9.52 
229 .279 

5.08 
2.54 3.81 
2.29 2.79 
.686 .940 
.406 .508 

.381 

MILLIMETERS 
MIN. TYP. MAX. 

19.05 19.94 
6.12 6.88 

.635 
1.04 1.65 
7.37 7.87 
.229 .279 

5.08 
2.54 4.19 
2.29 2.79 
.686 .940 
.406 .508 
1.65 2.41 
.381 

9.52 



PHYSICAL DIMENSIONS 

Seating 

Plane 

A I 

' ~:::::J" I 
D -c !_ - 1- F 

K 

L ,.. .., M .., - N "1~ 0 
STANOOFF 

WIDTH 

NOTES: See table for dimensions in inches and millimeters 
Leads are intended for insertion in hole rows on .300" centers 
They are purposely shipped with "positive" misalignment to 
facilitate insertion 
Board drilling dimensions should equal your practice for a 
.020" diameter lead 
Leads are tin-plated kovar 
Package weight is 0.9 grams 
•rhe .037/.027 dimension does not apply to the corner leads 

T0116-3 16 Lead DIP 

-i 

INCHES 
DIM. MIN. TYP. 

A .740 
8 .240 
c .035 
D .045 
E .075 
F .025 
G .300 
H .010 
I .375 
J .009 
K 

.100 
M .090 .110 
N .025 
0 .016 
p .015 

MAX. 
.760 
.260 
.045 
.065 
.085 

.020 

.011 

.200 

.150 

.037 

.020 

T0220-00 in accordance with JEDEC (T0-220) outline 
*Plastic Power Package 

r ----G "1 

D r..,-~ E 
I- K 

,- L 
_, ,45"-

H~ : I : '=~~ 
A B 
I 
j 

j 

I 
SEATING __ j_ 
FUNE 

F 
• H _, 

l ~~X·· oc:b:L--J x-l 
t SECTION X X 

NOTES: See table for dimensions in inches and millimeters 
Center lead is electrical contact with the mounting tab 

N 0 

Package weight is silicone plastic with nickel-plated copper tab and leads 
Package weight is 2. 1 grams 
*Mechanically interchangeable with T066 

INCHES 
DIM. MIN. TYP. MAX. 

A .395 .410 
8 .365 .385 
c .300 .320 
D .100 .120 
E .040 .060 
F .141 .145 
G .575 .600 
H .235 .265 
I .160 .190 
J .020 .055 
K .500 
L .250 
M .190 .210 
N .045 .055 
0 .095 .105 
p .015 .030 
Q .020 .045 

T0220-01 in accordance with JEDEC (T0-220) outline 
*Plastic Power Package 

NOTES: See table for dimensions in inches and millimeters 
Center lead is electrical contact with the mounting tab 
Package weight is silicone plastic with nickel-plated copper tab and leads 
Package weight is 2. 1 grams 
•Mechanically interchangeable with T066 
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DIM. 
A 
8 
c 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 

O.R 
p 
Q 

INCHES 
MIN. TYP. MAX. 
.395 .410 
.365 .385 
.300 .320 
.100 .120 
.040 .060 
.141 .145 
.575 .600 
.235 .265 
.160 .190 
.020 .055 
.580 .610 

.005 

.200 
.045 .055 

.100 
.015 .030 
.o:.!o .045 

MILLIMETERS 
MIN. TYP. MAX. 

18.96 19.30 
6.10 6.60 
.889 .104 
1.04 1.65 
1.91 2.16 

.635 
7.62 

.254 .508 
9.52 

.229 .279 
5.08 

2.54 3.81 
2.29 2.79 
.686 .940 
.406 .508 

.381 

MILLIMETERS 
MIN. TYP. MAX. 

10.03 10.41 
9.27 9.77 
7.62 8.13 
2.54 3.05 
1.02 1.52 
3.58 3.68 
14.6 15.24 
5.97 6.73 
4.06 4.83 
.508 1.40 

12.70 
6.35 

4.83 5.33 
1.05 1.40 
2.41 2.66 
.381 .762 
.508 1.43 

MILLIMETERS 
MIN. TYP. MAX. 

10.03 10.41 
9.27 9.77 
7.62 8.13 
2.54 3.05 
1.02 1.52 
3.58 3.68 
14.6 15.24 
5 .. 97 6.73 
4.06 4.83 I 
.508 1.40 
14.7 15.5 

.127 
5.08 

1.05 1.40 
2.54 

.381 .762 

.508 1.43 



NOTES: 

NOTES: 

PHYSICAL DIMENSIONS 
T0220-02 in accordance with JEDEC (T0-220) outline 

*Plastic Power Package 

PCA INCHES 
1-1--o DIM. MIN. lYP. MAX. 

1 
SECTION X · X A .395 .410 

B .365 .385 
A B c 2 c .300 .320 

l u I 
D .100 .120 

+-++ E .040 .060 

FJ ~K~ 
F .141 .145 

~I ~~ 
G .575 .600 

~[ J.AL H .235 .265 

L~tL ! 
I .160 .190 
J .Q20 .055 

I*] I " K .580 .610 ! ---i-
J R L,R .005 

It M .200 
x x N .045 .055 

--11--N 0 .100 
p .015 .030 
Q .020 .045 

See table for dimensions in inches and millimeters 
Center lead is electrical contact with the mounting tab 
Package weight is silicone plastic with nickel-plated copper tab and leads 
Package weight is 2.1 grams 
•Mechanically interchangeable with T066 

T0220-03 in accordance with JEDEC (T0-220) outline 
*Plastic Power Package 

D ~~-G--1 

ff_ -t"[2[)-i_AE : _· 
j 'L.>-r' I· 

L_ --
- F - i= K -L_ __ 

T ·4'-H-' s...j FJ.AID 

FA-I : t .. ' . --. ,-
J R 

I ·1 
x x 

P j A 
~Q 

SECTION X X 

~++ 

~l =~ 

ff 
See table for dimensions in inches and ·millimeters 
Center lead is electrical contact with the mounting tab 
Package weight is silicone plastic with nickel-plated copper tab and leads 
Package weight is 2. 1 grams 
•Mechanically interchangeable with T066 

DIM. 
A 
B 
c 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 

O,R 
p 
Q 

s 

INCHES 
MIN. lYP. 
.395 
.365 
.300 
.100 
.040 
.141 
.575 
.235 
.160 
.020 
.580 

.045 

.015 

.020 

.005 

.200 

.100 

.080 

MAX. 
.410 
.385 
.320 
.120 
.060 
.145 
.600 
.265 
.190 
.055 
.610 

.055 

.030 

.045 

T0220-04 in accordance with JEDEC (T0-220) outline 
*Plastic Power Package 

INCHES 
DIM. MIN. lYP. MAX. 

A .395 .410 
B .365 .385 

A B C c .300 .320 
D .100 .120 
E .040 .060 u 
F .141 .145 
G .575 .600 
H .235 .265 
I .160 .190 
J .020 .055 
K .910 
L .800 
M .130 
N .200 

O,T .100 
p .015 .030 
Q .020 .045 

NOTES: ~ee table for dimensions in inches and millimeters 
Center lead is electrical contact with the mounting tab 

R 
s 

.150 
.032 

Package weight is silicone plastic with nickel-plated copper tab and leads 
Package weight is 2.1 grams 
•Mechanically interchangeable with T066 
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u .045 .055 

MILLIMETERS 
MIN. lYP. MAX. 

10.03 10.41 
9.27 9.77 
7.62 B.13 
2.54 3.05 
1.02 1.52 
3.58 3.68 
14.6 15.24 
5.97 6.73 
4.06 4.83 
.508 1.40 
14.7 15.5 

.127 
5.08 

1 05 1.40 
2.54 

.381 .762 

.508 1.43 

MILLIMETERS 
MIN. lYP. MAX. 

10.03 10.41 
9.27 9.77 
7.62 8.13 
2.54 3.05 
102 1.52 
3.58 3.68 
14.6 15.24 
5.97 6.73 
4.06 4.83 
.508 1 40 
14.7 15.5 

1.05 

.381 

.508 

.127 
5.08 

2.54 

2.03 

1.40 

.762 
1.43 

MILLIMETERS 
MIN. lYP. MAX. 

10.03 10.41 
9.27 9.77 
7.62 8.13 
2.54 3.05 
1.02 1.52 
3.58 3.68 
14.6 15.24 
5.97 6.73 
4.06 4.83 
.508 .140 

23.11 
20.32 

3.30 
5.08 
2.54 

.381 .762 

.508 1.43 
3.81 

.813 
1.05 1.40 



F 

.--
-A_I: 

PHYSICAL DIMENSIONS 

T0220-05 in accordance with JEDEC (T0-220) outline 
*Plastic Power Package 

0 I A 
c--t R 

N SECTION X X 
1 
T 

DIM. 
A 
B 
c 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 
0 
p 

a 

INCHES 
MIN. TYP. MAX. 
.395 .410 
.365 .385 
.300 .320 
.100 .120 
.040 .060 
.141 .145 
.575 .600 
.235 .265 
.160 .190 
.020 .055 

1.013 
.915 
.113 

.045 .055 
.100 
.200 

.015 .030 
NOTES: See table for dimensions in inches and millimeters 

Center lead 1s electrical contact with the mounting tab 
R 
s 

.020 .045 

.190 .210 
Package weight 1s silicone plastic with nickel-plated copper tab and leads 
Package weight is 2. 1 grams 
•Mechanically interchangeable with T066 

T .050 
u .005 

T0220-06 in accordance with JEDEC (T0-220) outline 
*Plastic Power Package 

1 Ir 
~ A B C 

1 u en. 

F-

3 

2 

' I 
I I 

s-~ i-

Pl_A 
1-1-0 

SECTION X X 

IA V 

+ - -t-

0 J ~ ~M 

INCHES 
DIM. MIN. TYP. MAX. 

A .395 .410 
B .365 .385 
c .300 .320 
D .100 .120 
E .040 .060 

.141 .145 
G .575 .600 
H .235 .265 
I .160 .190 
J .020 .055 
K .500 
L .250 
M .200 
N .045 .055 

O.T.U .100 
p .015 .030 
a .020 .045 

NOTES: See table for dimensions in inches and millimeters 
Center lead is electrical contact with the mounting tab 

R 
s 

.051 
.1025 

NOTES: 

Package weight is silicone plastic with nickel-plated copper tab and leads 
Package weight is 2.1 grams 
•Mechanically interchangeable with T066 

v .005 

T.0220-07 in accordance with JEDEC (T0-220) outline 
*Plastic Power Package 

Ir h 3' 

A LL w ~ .-: 

[-A- I .t__I 
t ' ' ' 

j LR 

See table for dimensions in inches and millimeters 
Center lead is electrical contact with the mounting tab 

Pl-A 
1-1-Q 

SECTION X X 

r ' _:j [_XN 

Package weight is silicone plastic with nickel-plated copper tab and leads 
Package weight is 2.1 grams 
•Mechanically interchangeable with T066 
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DIM. 
A 
8 
c 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 

O,R 
p 

a 
s 

MIN. 
.395 
.365 
.300 
.100 
.040 
.141 
.575 
.235 
.160 
.020 
.620 

.045 

.015 

.020 

.580 

INCHES 
TYP. 

.005 

.200 

.100 

MAX. 
.410 
.385 
.320 
.120 
.060 
.145 
600 

.265 

.190 

.055 

.650 

.055 

.030 

.045 
610 

MILLIMETERS 
MIN. TYP. MAX. 

1003 10.41 
9.27 9.77 
7.62 8.13 
2.54 3.05 
1.02 1.52 
3.58 3.68 
14.6 15.24 
5.97 6.73 
4.06 4.83 
.508 .140 

25.73 
2324 

2.87 
1 05 1.40 

2.54 
5.08 

.381 .762 

.508 1.43 
4.83 5.33 

1.27 
.127 

MILLIMETERS 
MIN. TYP. MAX. 

10.03 10.41 
9.27 9.77 
7.62 8.13 
2.54 3.05 
102 1.52 
3.58 3.68 
14.6 15.24 
5.97 6.73 
4.06 4.83 
.508 140 

12.70 
6.35 

5.08 
1.05 1.40 

2.54 
.381 .762 
.508 1.43 

1.30 
2.60 

.127 

MILLIMETERS 
MIN. TYP. MAX. 

10.03 10.41 
9.27 9.77 
7.62 8.13 
2.54 3.05 
1.02 1.52 
3.58 3.68 
14.6 15.24 
5.97 6.73 
4.06 4.83 
.508 1.40 
15.7 

1.05 

.381 

.508 
14.7 

.127 
5.08 

2.54 

16.5 

1.40 

.762 
1.43 
155 



PHYSICAL DIMENSIONS 

T0220-08 in accordance with JEDEC (T0-220) outline 
*Plastic Power Package 

1 Ir= 
1 ~ L >P,,,,,,,· ,,_,__--_ __, 

-- k--- -- K-
F~ 

PC.A 
1--1-0 

SECTION X · X 

- M ,..__ 

o~ 11 
-t-j-t--

'Jlt 
NOTES: See table for dimensions in inches and millimeters 

Center lead is electrical contact with the mounting tab 
Package weight is silicone plastic with nickel-plated copper tab and leads 
Package weight is 2.1 grams 
"Mechanically interchangeable with T066 

l [3 A 
j 

-< r B 

-F 

c 

D 

i 
I 

~ E ·• 

J 
A I, , I 
! 1-- B --1 

-1 
I 

F 

T0308-1 

T0310-1 
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DIM. 
A 
B 
c 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 

O,R 
p 

a 

DIM. 
A 
B 
c 
D 
E 
F 

DIM. 
A 
B 
c 
D 
E 
F 

INCHES 
MIN. TYP. 
.395 
.365 
.300 
.100 
.040 
.141 
.575 
.235 
.160 
.020 
.580 

.045 

.015 

.020 

MIN. 
.162 
.104 
.435 
1.00 
.280 
.019 

.005 

.200 

.100 

INCHES 
TYP. 

INCHES 
MIN. TYP. 
.162 
.480 
.104 
.435 

1.0 
.019 

MAX. 
.410 
.385 
.320 
.120 
.060 
.145 
.600 
.265 
.190 
.055 
.610 

.055 

.030 

.045 

MAX. 
.182 
.112 
.455 

.300 

.021 

MAX. 
.182 
.500 
.112 
.455 

.021 

MILLIMETERS 
MIN. TYP. MAX. 

10.03 10.41 
9.27 9.77 
7.62 8.13 
2.54 3.05 
1.02 1.52 
3.58 3.68 
14.6 15.24 
5.97 6.73 
4.06 4.83 
508 .140 
14.7 15.5 

1.05 

.381 

.508 

.127 
5.08 

2.54 
1.40 

.762 
1.43 

MILLIMETERS 
MIN. TYP. MAX. 
4.11 4.62 
2.64 2.84 

10.05 10.56 
25.40 

7.11 7.62 
.483 .533 

MILLIMETERS 
MIN. TYP. MAX. 
4.11 4.62 

10.12 12.70 
2.64 2.84 

10.05 10.56 
25.40 

.483 .533 



PACKAGING 

TYPICAL FORMED DIODE 

D034-1 D035-1/D041 ·1 D07-1/D07-2 
INCHES MILLIMETERS INCHES MILLIMETERS INCHES MILLIMETERS 

DIM. MIN. MAX. MIN. MAX MIN. MAX. MIN. MAX. MIN. MAX . MIN. MAX. A ~D-~-

l [ 1u,J I---

A .040 .916 .040 .916 . 040 .916 

STYLE C BEND 
L -:I Lgth. I- L 

l~~~~ 

-1 L r- -j K 1·· 
STYLE V BEND ~-1 ~-+ 

Ir- M ----Ji 

~t STYLE J BEND 

I 

STYLE A BEND 

STYLED BEND 
I s-1 r -\ T b_ 
~-~ 
T .06o"Max. 

-I Lgth. l-
SNAP-IN rFl1 B 

IA 

0· .187 4.75 .500 

c .. .220 5.59 .275 

Tolerance +.030 +.762 +.040 
"C" -015 -.381 -.020 

D ... .060 1.52 

•ro1erance + .020/ + .508 
**Tolerance of C depends on length of "B" dimension 

***Tolerance+ .015/ + .381 

POSSIBLE FORMED DIODES 
SERIES "200" 

All Dimensions are l.D. 

INCHES 

.060 

A A1 B R Dia. Lgth. 
Min. 
Max. 

.090 050 187 .040 .090 .218 
Adj. Adj. Adj. 1 .00 2.00 

. 125-A-Min. on all components with over 
5/ 1 6 body diameter. 

Min. 
Max. 

Min. 
Max. 

Min. 
Max. 

I K 
.062 .135 
. 125 Adj . 

E F 
.062 .135 
.125 Adj. 

N p 
.125 .125 
Adj. Adj. 

INCHES 
L M u 

.187 1 '14xl .062 
Adj. Adj. Adj. 

INCHES 
H c 

1'14xE Adjustable 
Adj. 

INCHES 
p x 

.125 Ad' 

.350 J. 

to 180° 

R 

.125 

12.70 

6.99 

+.916 
-.508 

Min. 
Max. 

.750 1905 

.395 1003 

+.060 +1 .52 
-.030 -.762 

1.52 .060 1.52 

MILLIMETERS 
A A 1 B R Dia. L th. 

2.28 1.27 4. 79 2.28 5.54 
AdJ. Adj. Adj. ·916 25.40 50.80 

3. 18-A-Min. on all components with 
over 7.94 body diameter. 

Min. 
Max. 

Min. 
Max. 

Min. 
Max. 

I 
1.57 
3.18 

E 
1.57 
3.18 

N 
3.18 
Adj. 

MILLIMETERS 
K L M u 

3.42 4.79 31.75xl 1.57 
Adj. Adj. Adj. Adj. 

MILLIMETERS 
F H c 

3.42 31 .75xE Adjustable 
Adj. Adj. 

MILLIMETERS 
p p x 

3.18 3.18 Ad' 
Adj. 8.89 J. 

to 180° 

R 

3.18 

Optional Anvils: Anvils made to your specifications. Examples shown below. 

Min. 
Max. 

INCHES 
S S+T W 

.125 .210 .187 
Adj. Adj. Adj. 

The "snap-in" configuration 
can be formed on axial leads 
up to .030-inch in diameter. 

7-19 

Min. 
Max. 

MILLIMETERS 
S S+T W 

3. 18 5.33 4.79 
Adj. Adj. Adj. 

The "snap-in'" configuration 
can be formed on axial leads 
up to .762-inch in diameter. 

I 



PACKAGING 

RETAIN WITH ONE 3 112" ~ 1 /4" 
RUBBER BAND 

3 64"RAOIUSMAX 02"• 015 

~!x . -.. -. I l_J FILLER 
!IN LAYERS TO MAKE 
UP VOLUME OF BOX) 

LABEL DNS 7628 
(TYPE) 

NOTE REEL QUANTITY 

CENTER 
LINE 
•OJ 

f WHITE !ANODE( 

r •_ oJo 

~~~~1 + ~~;~~J:i;~,: -":.~·;~:::~· 
l_ ~§"~~~~~~5-~~~~- ;_~· -- NOfE BOX OUANflTY 

~-+' -;-' -;.--' -;.--' -;.--' -;.--' +-' ~· 7--' ·-:·~·-:·-:·-:·--:-· -i-' -i-' -i-' -i-' +--'' +4"' 1 16 

--- 00' ',,: OIO~E;, ~~ _'__:_j '1 -BED (CMHQOE( 1-- 20 ----I/,' 8 

REEL PACKAGING 
OF AXIAL LEAD DIODES 

DIODE CAPACITY~ 8CXJO COMPONENTS 

50 OR 60 POUND KRAFT PAPER TO BE WOUND 
BETWEEN lAYERS OF DIODES 12 112" WIDE! 
MIN 1 12 TURNS EXCESS 

TAPE SPECIFICATIONS 
OF AXIAL LEAD DIODES 

AMMO PACKAGING 
DIODE CAPAC In' 40 000 55.000 COMPONENTS 

ORDER INFORMATION 

DIODES 

Ordering Information: 
Diodes may be purchased only in increments of minimum quantities. 

Military Approved Devices: 
All Fairchild devices, which indicate military approval, are qualified to the current revisions of Military 
Specification 1 9500. 

Mixing Privileges: 
There is no Diode mixing privilege for price advantage. 

TRANSISTORS 

Ordering Information: 
Devices may be purchased only in increments of minimum quantities. 

Military Approved Devices: 
All Fairchild devices, which indicate military approval, are approved to the current revisions of Military 
Specification 19500. 

Transistor Dice: 
Transistor dice are packaged in cavity packs of 25 and 100 units. All orders must be in multiples of 25. Special 
packaging is available on request. 

Lead Forming on T092 Plastic Transistors: 
Lead forming to T05 or T018 outline dimensions is available on all standard small signal plastic T092 tran­
sistors for a price adder of $.01 per unit. To order lead formed devices, simply add a dash five (-5) or dash 
eighteen (-18) to the standard device type number. For example, a 2N3906-18 would be a 2N3906 with the 
leads formed to the T018 outline. 

Diode Family Designations: Transistor Abbreviations: 
FD.4,5, 6 & 7 =Switching Diode Families 

FD 3 = Low Leakage Diode 
HCD = Hot Carrier Diode 

MONO= Monolithic Array 
R = Reference Diode 

RF = Radio Frequency Band Switching Diode 
WC = Voltage Variable Capacitor 

Z = Zener Diode 

7-20 

DIE = Unencapsulated transistor (chip) 
DARL = Darlington 

DU = Dual Transistor 
CD = Core Driver 

NJF = N-Channel Junction Field Effect Transistor 
PJF = P-Channel Junction Field Effect Transistor 

GPA= General Purpose Amplifier 
MET= Metal 
PLA = Plastic 

PWR =Power 
R&I =RF & IF Amplifier 
SW= Switch 
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INTRODUCTION 

FAIRCHILD T092 THERMAL CONSIDERATIONS 

Included is a short description of the thermal characteristics of the T092 package. A complete App Note will soon be available. 

The Fairchild T092 plastic package has a very high thermal 
dissipation capability due to the low thermal resistance lead 
material and lead-frame design. While thermal resistance is 
normally specified for the device mounted 1.0 cm above an 
infinite heat sink, options are available to improve on the con­
servatively rated thermal capability. 

First. it is necessary to explain the thermal paths and relative 
magnitudes of the fixed and variable resistances of the T092 
plastic package. Secondly, a simple thermal model of the 
package-chip combination serves as an example in presenting 
two independent ways of achieving maximum thermal dissipa­
tion. The designer will then have a tool to determine the ther­
mal stress he may apply to Fairchild T092 devices in his 
circuit and no longer have to rely on rules of thumb or rough 
assumptions. 

THERMAL RESISTANCES 

When a transistor die is attached directly to the base of a 
metal package, the thermal equivalent circuit is often repre­
sented simply as a series connection of the junction to case 
thermal resistance 8Jc and the case to ambient thermal 
resistance 8cA 

The electrical analog is completed by a current source equiva­
lent to the thermal energy source and referring to the existing 
temperatures as equivalent to a voltage in the analog. This 
is illustrated in Figure 1. 

-TJ ._._v 

t PE (WAITS) 

-Tc 

TA 

'------------iJ1li-----J 

Fig. 1. Thermal Equivalent Circuit 
(Die Attached to Metal Package Base) 

Power dissipations are then determined by inserting the manu­
facturer's data into the thermal equation: 

The thermal equivalent circuit of a T092 package is some­
what more complex. In addition to the thermal path through 
the molding compound to the ambient air, there is a parallel 
path through the collector lead. The thermal equivalent cir­
cuit for a T092 package is approximated in Figure 2. 
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RJC R JL l PE (WAITS) 

8cA RLA 

TA 

111 

Fig. 2. T092 Thermal Equivalent Circuit 

Here, the lead cooling path is shown as parallel to the cooling 
path through the molding compound. In this configuration, 
two segments of the lead cooling path are identified. The first. 
8 JL• is the thermal resistance between the junction and a 
point on the collector lead~ 0.06" below the body of the 
transistor. The second resistance, 8LA, is the thermal resis­
tance from this point to a point on the collector lead 0.4" 
( 1.0 cm) below the body of the transistor. Note that this 
circuit approach implies that the collector lead is attached 
0.4" from the body to an infinite heat sink held at ambient 
temperature. 

When the transistor is inserted into a socket or a circuit board 
which is not at ambient temperature, another resistance must 
be added to the collector lead resistance string. This is shown 
in Figure 3 where 8sA is the thermal resistance of the socket 
and 8Ls is the thermal resistance of the lead between pack­
age and socket. 

9 JL t PE(WAITSI 9 JC 

@LS 

9cA 

9sA 
TA 

11 

Fig. 3. T092 Thermal Equivalent Circuit 
(Other than Ambient Temperature) 



The basic heat flow control problem now is indeterminate 
unless the relative values of the thermal resistances are known. 

Since 9 JC and 9JL are internal to the device, and neither 
can be affected by the circuit designer or production en­
gineer, the variability of 9cA· 9LS• and 9sA must be ex­
amined. Fortunately, in the Fairchild T092 package, all but 
the low power, small chips have relatively small 9 JCS and 
(J JL s. To illustrate the point, Figure 4 shows an experimental 
device with typical values of thermal resistances and (JLA = 

fJLs + 8sA· 

flcA = i so0 c ·w 

TA 

~-----~-----111 
TOTAL PKG 9JA 0 251°C/W 

t PE (WATISI 

TOTAL LEAD 9JA 0 176°C/W 

Fig. 4. Thermal Equivalent Circuit, 
Experimental Device 

The two most significant thermal resistances, 8cA and (JLA, 
are outside the package and controllable by the user. For 
instance, 8cA can be changed from 180°C/W to as low as 
45°C/W by using a commercial heat sink for an inserted cost 
of 1.5 to 3.0 cents. Similarly, by pushing the transistor ex­
tremely close to the circuit board, (JLA can be reduced in 
direct proportion to the change in lead length. An alternative 
technique for lowering the junction temperature is to insert 
the leads into a hollow rivet in the P.C. board. The increased 
metal mass aids in the heat transfer and effectively lowers 

fJsA 

The use of a socket in high dissipation applications can work 
against the designer since the thermal resistance of the socket 
is not specified or known by the manufacturer. One socket 
type was measured as high as 270°C/W in the Fairchild 
laboratories. 

Once the above information is known, what can a designer 
do, since most data sheets assume a "normal" application 
with 0.4" of collector lead length? While requiring either the 
transistor to be no more than 0.2" off the circuit board or 
putting a commercial heat sink on the package will decrease 
the die temperature for a fixed power level, the actual gain in 
dissipation capability is unknown, since the amount of heat 
loss through the collector lead is not known. Following is a 
discussion of a practical technique for evaluating designs and 
readily determining the amount of heat sinking required for 
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each socket. The optimum approach would require the de­
signer to know the thermal equivalent circuit of each device 
being evaluated. These values would be unique to each ven­
dor's part and therefore the alternate suppliers' devices should 
also be evaluated in the application-a minor inconvenience 
relative to the design confidence achieved. 

THE GENERAL MODEL 

For general purposes, a model for all Fairchild devices cover­
ing the typical case requiring a high dissipation was selected. 
It becomes a more conservative model as chip size increases. 
Figure 5 illustrates the relative values for the case and lead 
cooling paths. 

9cA 0 2X 

85A "'VARIES WITH 
APPLICATION 

~----------tll TA 

I PE IWATISi 

Fig. 5. Thermal Equivalent Circuit, 
General Model 

The technique requires a measurement of the case tempera­
ture at Pt. A without a case heat sink. This is assumed to be 
67% of the junction temperature. Lead cooling methods, such 
as increasing the area of P.C. board copper in the collector 
circuit, or reducing the distance between the P.C. board and 
the transistor can be used to achieve the lowest possible case 
temperature. Next, the collector lead temperature is mea­
sured at a point approximately 0.06" below the case - Pt. 8 
in Figure 5. fJcA is then varied by using heat sinks such 
as the Staver Fl -7 or FS series. The percent change in tem­
perature at Pt. 8 is equal to the percent change of the junc­
tion temperature. Thus, the operating junction temperature 
can be determined in all practical applications and the effec­
tiveness of all proposed heat sinking methods evaluated. Life 
test thermal stresses can also be evaluated by reading the 
case temperature. The effect of the socket thermal im­
pedances can also be determined. Obviously, as fJsA goes 
from the zero implied in the ratings to a very high value, the 
effective total thermal resistance will approach the signifi­
cantly higher value of 8Jc + fJcA only. Case temperature 
measurements can be made with a thermocouple, using 30 
guage or finer wire, attached to a 93 mil diameter copper 
disc secured to the top surface of the package. Securing the 

I 



copper disc to the top of the package effectively moves the 
monitor point from Pt. A to Pt. A 1 in Figure 5. The advantage 
of this consistent and convenient measuring point requires 
the establishment of a ratio of T J to Tc based upon this 
point. 

EXAMPLE 

Using the above technique, the following steps are taken to 
evaluate a Fairchild MPS6562 in an 800 mW application. 

1 . Compute maximum allowable case temperature. The case 
temperature increase above ambient is 50% of the temper­
ature gradient in the model. Using 150°C maximum junc­
tion temperature as given on the Fairchild data sheet, 
the maximum allowable case temperature at Pt. A is 
0.5 (150°C - 25°C) = 6.25°C ( Delta above base 
temperature. ) 

••• Tc allowable 62.5°C + 25°C 87.5°C. 

2. Measure the actual case temperature and calculate the 
junction temperature. The measured case temperature 
is proportional to the junction to ambient temperature 
differential. The proportionality factor is 0.5 in the gen­
eral case. The measured case temperature in this example 
was 105°C. The junction temperature is then calculated 
by the following equation: 

Tc = 0.5 (T J - TA) +TA 

105°C = 0.5 (TJ - 25°C) + 25°C 
T _ 92.5 

J - 0.5 

TJ = 185°C 

With a junction temperature 35°C above the maximum 
rating of the Fairchild MPS6562, the designer is faced 
with the problem of reducing the junction temperature by 
improved heat dissipation. 

With the Fairchild T092 product line's superior thermal 
dissipation capabilities, the power dissipation can be 
greater then the registered 500 mW without exceeding 
the 150°C maximum junction temperature rating. This 
is good engineering practice since device reliability is a 
function of junction temperature, and junction tempera­
ture is limited by the physical properties of the package 
for encapsulated transistors. The maximum power rating 
reflects, then, the thermal resistance of the package and 
the limitations of the molding compounds and die attach 
methods. Phenolics deteriorate before silicones, and sol­
der die attach degrades at much lower temperatures than 
gold-silicon eutectic. 

3. Reduce the junction temperature. 
a) Vary the collector lead length. 

The first and simplest approach is to insert the device 
farther into the P.C. board and repeat the measurement 
in Step 2. The output load is a heat sink and should be 
attached during these measurements. Since the exter­
nal resistance is relatively high, the transistor will be 
sensitive to production variation of the collector lead as 
inserted into the P.C. board. If the production tolerances 
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do not permit sufficiently short collector lead and, 
therefore, low junction temperature to be obtained, 
proceed to Step b. 

b) Add an external heat sink. 
Since at least a 35°C drop in the collector junction 
temperature is required, an external heat sink must be 
added and its effect evaluated. The temperature at Pt. 
B is proportional to the junction temperature (Figure 5); 
therefore, an X% change in junction temperature will 
produce an X% change in Pt. B temperature. The 
equation is 

(T81 - 25) - (T82 - 25) 

Ts1 - 25 

(TJ1 - 25) - (TJ2 - 25) 

TJ1 - 25 

Various heat sinks were slipped over the case of the 
transistor to measure the effect of each on junction 
temperature. The Staver F1 -7 gave the best results 
with a TJ of 132°C. This heat sink has a thermal re­
sistance of 72°C/W replacing the original 180°C/W of 
the package. Thus, new thermal resistance fJcA is 
72°C/W, 40% of the effective case to ambient thermal 
resistance. 

The exact change in junction temperature is calculated 
by reading the lead temperature at Pt. B before and 
after applying the heat sink and performing the indi­
cated math. The measured values of Ts1 and Ts2 are 
158°C and 114°C respectively. 

Percent change 
(T81 -25)-(T82 -25) 

Ts1 - 25 

(TJ1 - 25) - (TJ2 - 25) 

TJ1 - 25 

x 100 = 

x 100; 

133 - 89 

133 

1 60 - (T J2 - 25) 

160 

-TJ2 =(0.331x160)-185 

-TJ2 = 53 - 185 

TJ2= 132°C 

This example shows how easy it is to change the collector 
junction temperature and to evaluate the amount of change. 
With this method, the optimum price/performance trade off 
can be determined for every socket design in a matter of a 
few hours. The heat sink in the illustration has a fJsA of 
72°C/W, is inexpensive and yet permits a 53°C drop in the 
junction temperature. The designer could obviously get a 
greater drop in T J with a heat sink rated at 45°C/W. He 
is, in either case, faced with the pleasant choice of designing 
for higher power output or being content with the higher re­
liability of his design due to the lower junction temperature. 

A thorough analysis of the above example shows that the 
circuit board contributes at least 350°C/W to the lead cooling 
path. While this is not significant in illustrating the tech­
nique, it is important to realize that this parasitic thermal re­
sistance can range from 50° to 350°C/W and is controllable 
by the design engineer. Through these techniques, the de­
signer can, for instance, achieve significantly higher power 
dissipation in the device without exceeding the maximum 
ratings. 
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INTRODUCTION 

DICE SECTION 

All information necessary when ordering dice is contained in 
this section. Included are the available device types, short 
form information, geometry layouts, packaging methods and 
a IN/2N versus dice cross reference chart. 
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PURPOSE 

This document covers the general requirements for the 
procurement of unencapsulated silicon small signal transis­
tors and diodes. 

GENERAL INFORMATION: 

The small signal transistor and diode chips described in this 
document have the following characteristics: 

• All are of silicon planar construction 

• Topside metalization is aluminum approximately 
1 micron thick - excellent for all wire bonding tech­
niques 

• Backside metalization is gold approximately 8,000 
angstroms - offers ease of die bonding with good 
thermal characteristics 

• Die thickness is 3.5 mils± .5 mils 

VISUAL INSPECTION: 

Fairchild transistor and diode dice go through extensive visual 
inspection during die processing (see flow chart). Die are 
visualed at 40X to 1 OOX magnification using Fairchild's 
standard visual inspection criteria and Mil-Standard 883 
Method 2010 depending on the packaging method. Copies 
of the visual inspection documents are available upon request. 

OPTIONS: 

All transistor and diode dice can be procured in any one of the 
three following forms 

1. CAVITY PACK - wafers are 100% tested, reject 
dice are inked and removed. Good dice are cleaned, 
visualed, and shipped in individual cavities (see 
Figure 1) 

2. VIAL PACK - wafers are tested, dice are cleaned, 
visualed, and poured into a FREON* filled vial 
(see Figure 2) 

3. WAFER PACK - wafer is tested, reject dice ari;! 
inked, wafer is scribed and fractured. Entire wafer 
is shipped in wafer form (see Figure 3) 

STANDARD DICE SPECIFICATIONS: 

Twenty four popular JEDEC device types were selected to 
cover hybrid microcircuit applications. The Transistors bear 
a "DN" nomenclature and diodes bear a "FDC" nomenclature. 
The dice are identical to those used in the corresponding 
Fairchild assembled device. 

The summary charts will give you a brief description from 
which to select the device type suited for your application. 
The parameters and limits shown are 25°C low level de 
parameters identical to those on the corresponding JEDEC 
1 N and 2N specification. For more detailed characteristic 
data, please refer to the corresponding Fairchild data sheet. 

PARAMETER GUARANTEES: 
Probing in die form limits testing to 25°C low level de 
parameters only. The de parameters shown in the charts 
are identical to those of the corresponding JEDEC type and 
are guaranteed to an LTPD of 10%. 

The ac parameters which are similar to those in the 
standard Fairchild data sheets, have been correlated to 
selected de probe parameters and are guaranteed to an 
LTPD of 20%. 
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STANDARD DICE PROCESSING: 

The small signal transistor and diode dice listed are pro­
duced on the same well-proven production lines that produce 
Fairchild's standard encapsulated devices. 

The following flow chart will show the additional steps that 
are done once a wafer is selected for processing in die form: 

PROBE 

SCRIBE 

FRACTURE 

VISUAL 
INSPECTION 

SEPARATE 

VISUAL 
INSPECTION 

ULTRASONIC 
FREON"WASH 

PLATE 

VISUAL 
INSPECTION 

PACK/SEAL 

ORDERING INFORMATION: 

WAFER PACK 

VIAL PACK 

CAVITY PACK 

When ordering, be sure to call out the DN and/or FDC number 
-not the 2N and/or 1 N number. Just specify the device type, 
quantity and the packaging method preferred. 

HANDLING PRECAUTIONS: 

Extreme care must be used in handling unencapsulated semi­
conductors to avoid damage to the chip surface. The following 
precautions apply: 

1. WAFER PACK - Wafers should only be handled 
near the edge with round ended stainless steel or 
teflon tweezers. 

2. VIAL PACK - Dice and FREON* should be poured 
out onto filter paper. Dice should be handled with 
a smooth tipped vacuum wand only. Do not use 
tweezers. 

3. CAVITY PACK - Lid and anti-static mylar should be 
removed slowly and with extreme care to avoid 
disturbing the position of the dice. Dice should be 
handled with a smooth tipped vacuum wand only. 
Do not use tweezers. 

In addition, devices should be stored in an environment of not 
more than 30% relative humidity. Die and wire bonding 
should not exceed 400°C in an inert atmosphere or 100°C 
in a non-inert atmosphere. 

*DuPont's registered trademark for its fluorocarbon solvent I 



TRANSISTOR DICE SELECTION GUIDE (BY ASCENDING VcEol 

vceo BVcBo BV EBO lcBo h FE h FE h FE 
Device (MIN) (MIN) (MIN) (MAX) (MINI (MIN-MAX) (MIN-MAX) APPLICATION 
Type Polarity Geometry @IC @le @IE @V CB @IC. V CE @ 1c.vcE @IC. V CE 

DN2369A NPN 1312 15V 40V 4.5V 400nA 40-120 20-
10mA 10uA 10µA 20V 10mA, 1V 100mA, 1V HIGH SPEED 

DN4209 PNP 1902 15V 15V 4.5V 20nA 35 
SAT SWITCH 

3mA 100uA 100µA av lmA. 1V 

DN3014 NPN 0062 20V 40V 5V 300nA 25 30-120 25-
10mA 100uA 100µA 20V 10mA. 1V 30mA. 1V 100mA. 1V HIGH SPEED 

DN5455 PNP 0204 20V 20V 4.5V 50nA 20 30-120 30- SAT SWITCH 

10mA 100uA 100µA 15V 10mA. 1V 30mA. 1V 100mA, 1V 

DN918 PNPN 1211 15V 30V 3V 20nA 20 
3mA luA 10uA 15V 3mA. 1V 

RF AMPLIFIER 
DN3250 PNP 0215 40V 50V 5V 20nA 50-300 

10mA 10uA 10uA 40V 10mA. 1V 

DN3904 NPN 0144 40V 60V 6V 50nA 40 100-300 30-

lmA 10uA 10µA 30V OlmA. 1V 10mA. 1V 100mA. 1V GENERAL PURPOSE 

DN3906 PNP 0215 40V 40V 5V 50nA 60 100-300 30- AMPLIFIER 

lmA 10uA 10µA 30V 0 lmA. 1V 10mA. 1V 100mA, 1V 

DN2222A NPN 0145 40V 75V 6V 20nA 35 75 100-300 GENERAL PURPOSE 
10mA 10µA 10uA 60V O.lmA. 10V 10mA. 10V 100mA, 10V AMPLIFIER 

DN2907 PNP 0212 40V 60V 5V 20nA 35 75 100-300 ANO SWITCH 
10mA 10uA 10uA 50V O.lmA. 10V 10mA, 10V 100mA. 10V 

DN3725 NPN 0139 50V aov 6V 1700nA 30 60-150 

10mA 10µA 10uA 60V 10mA, 1V 100mA. 1V HI CURRENT 

DN3468 PNP 0064 50V 50V 5V 100nA 25 CORE DRIVER 

10mA 10uA 10µA 30V 100mA. 1V 

DN2484 NPN 0107 60V 60V 6V 20nA 175 250- -800 LOW LEVEL 
10mA 10uA 10uA 45V O.lmA. 5V lmA, 5V 10mA, 5V LOW NOISE 

DN3962 PNP 2019 60V 60V 6V 20nA 100 100-450 HIGH GAIN 

5mA 10uA 10uA 50V O.lmA. 5V lmA. 5V AMPLIFIER 

DN3019 NPN 0149 aov 140V 7V 20nA 50 100-300 GENERAL PURPOSE 
10mA 100µA 100uA 90V O.lmA, 5V 100mA, 5V AMPLIFIER 

lilN4033 PNP 0224 aov aov 5V 50nA 75 100-300 AND SWITCH 
10mA 10uA 10uA 60V O.lmA. 5V 100mA. 5V 

DN3923 NPN 0147 150V 150V 6V 20nA 15 30-120 

10mA 100uA 100µA 100V O.lmA, 10V 25mA, 10V HI VOLT AMPLIFIER 

DN3930 PNP 0232 180V 180V 6V 20nA 80-300 AND SWITCH 

2mA 10uA 10µA 100V 10mA, 10V 

DIODE DICE SELECTION GUIDE (BY ASCENDING Bv) 

Bv IR VF VF T RR co 
(MIN) (MIN) (MIN-MAX) (MAXI (TYP) (TYP) APPLICATION 

Device Geometry @IR @VR @IF @IF @IF= IR @V R 

FDC4376 1700 20V 100nA .77·.BBV 1.1V O.Bns 1.2pF ULTRA HIGH SPEED 
5µA 10V 10mA 50mA 10mA 0 SWITCHING DIODE 

FDC3600 1600 75V 100nA .66-.74V 1.0V 4ns 2 5pF GENERAL PURPOSE 
5uA 50V 10mA 100mA 10mA 0 SWITCHING DIODE 

FDC485B 1500 200V 25nA 66-.BOV 1.0V 500ns 5.0pF HIGH VOLTAGE LOW 
100uA 175V 10mA 100mA 10mA 0 LEAKAGE DIODE 

FDC3070 1400 200V 100nA .66-.74V 10V 50ns 2 5pF HIGH VOLTAGE GENERAL 

100uA 175V 10mA 100mA 10mA 0 PURPOSE SWITCHING DIODE 
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GEOMETRY LAYOUTS 

0062 

0139 

0147 

NOTE: 

0212 

I 
0064 

0144 

0149 

0107 

0145 

0204 

0215 

Fairchild reserves the right to improve device geometries and manufacturing processes as required. These improvements may 
result in slight geometry changes. However, they will not affect the electrical specifications as published in this catalog. 
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GEOMETRY LAYOUTS 

1211 

1500 

1902 

NOTE: 

0232 

0224 

1400 

1312 

1600 1700 

1913 2019 

Fairchild reserves the right to improve device geometries and manufacturing processes as required. These improvements may 
result in slight geometry changes. However, they will not affect the electrical specifications as published in this catalog. 
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PACKAGING METHODS 

Fig. 1. CAVITY PACK 

/ 
FILTER PAPER ----( ) 

~~~~ 
WMlR 
!Scribed or Unscribedl 

Fig. 3. WAFER PACK 
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Fig. 2. VIAL PACK 

Fig. 1. CAVITY PACK - Dice are Placed in 
Individual Compartments. The 
Plastic Snap Clips Permit Inspection 
and Resealing. 

Fig. 2. VIAL PACK - The Vial is Filled with 
FREON TF and a Plastic Cap Seals 
the Vial. The Freon Acts as a Motion 
Retarder and Cleansing Agent. 

Fig. 3. WAFER PACK - Entire Wafer is 
Sandwiched Between Two Pieces of 
Mylar and Vacuum Sealed in a 
Plastic Envelope. 

I 



1N DICE CROSS REFERENCE GUIDE 
This chart references the closest die device type for the popular JED EC devices. In each case, the closest die type is referenced based on the device function. 

1N DEVICE 
RECOMMENDED 

1N DEVICE 
RECOMMENDED 

1N DEVICE 
RECOMMENDED 

FDC DEVICE FDC DEVICE FDC DEVICE 

1N457 FDC485B 1N483 FDC485B 1N3064 FDC3600 
1N457A FDC485B 1N483A FDC485B 1N3070 FDC3070 
1N458 FDC485B 1N483B FDC485B 1N3595 FDC485B 
1N458A FDC485B 1N485 FDC485B 1N3600 FDC3600 
1N459 FDC485B 1N485A FDC485B 1N4148 FDC3600 
1N459A FDC485B 1N485B FDC485B 1 N4151 FDC3600 
1N463 FDC485B 1N643 FDC3070 1 N4152 FDC3600 
1N463A FDC485B 1N914 FDC3600 1N4376 FDC4376 
1N464 I FDC485B 1N914A FDC3600 1N4448 FDC3600 
1N464A FDC485B 1 N914B FDC3600 1N4454 FDC3600 

2N DICE CROSS REFERENCE GUIDE 
This chart references the closest die device type for the popular JED EC devices. In each case, the closest die type is referenced based on the device function. 

2N DEVICE RECOMMENDED 2N DEVICE RECOMMENDED 2N DEVICE RECOMMENDED 
ON DEVICE ON DEVICE ON DEVICE 

2N656 DN3019 2N918 DN918 2N2369A DN2369A 
2N656A DN3019 2N929 DN2484 2N2410 DN3725 
2N657 DN3019 2N929A DN2484 2N2411 DN3250 
2N657A DN3019 2N930 DN2484 2N2412 DN3250 
2N696 DN2222A 2N930A DN2484 2N2481 DN2369A 
2N696A DN2222A 2N930B DN2484 2N2484 DN2484 
2N697 DN2222A 2N956 DN2222A 2N2501 DN3014 
2N697A DN2222A 2N995 DN3250 2N2605 DN3962 
2N698 DN3019 2N 1131 DN2907 2N2845 DN3725 
2N699 DN3019 2N1131A DN2907 2N2846 DN3725 
2N699A DN3019 2N1132 DN2907 2N2847 DN3725 
2N699B DN3019 2N1132A DN2907 2N2848 DN3725 
2N706 DN2369A 2N1132B DN2907 2N2894 DN4209 
2N706A DN2369A 2N1420 DN2222A 2N2894A DN4209 
2N706B DN2369A 2N1613 DN2222A 2N2904 DN2907 
2N706C DN2369A 2N1613A DN2222A 2N2904A DN2907 
2N708 DN2369A 2N1711 DN2222A 2N2905 DN2907 
2N708A DN2369A 2N1711A DN2222A 2N2905A DN2907 
2N709 DN2369A 2N1711B DN2222A 2N2906 DN2907 
2N709A DN2369A 2N1890 DN3019 2N2906A DN2907 
2N718 DN2222A 2N1893 DN3019 2N2907 DN2907 
2N718A DN2222A 2N1893A DN3019 2N2907A DN2907 
2N720 DN3019 2N1990 DN3019 2N3009 DN3014 
2N720A DN3019 2N1991 DN2907 2N3010 DN2369A 
2N722 DN2907 2N2192 DN2222A 2N3011 DN2369A 
2N722A DN2907 2N2193 DN2222A 2N3012 DN2894A 
2N743 DN2369A 2N2194 DN2222A 2N3013 DN3014 
2N743A DN2369A 2N2195 DN2222A 2N3014 DN3014 
2N744 DN2369A 2N2217 DN2222A 2N3019 DN3019 
2N744A DN2369A 2N2218 DN2222A 2N3020 DN3019 
2N834 DN2369A 2N2218A DN2222A 2N3053 DN3019 
2N834A DN2369A 2N2219 DN2222A 2N3117 DN2484 
2N835 DN3014 2N2219A DN2222A 2N3250 DN3250 
2N869 DN5455 2N2221 DN2222A 2N3250A DN3250 
2N869A DN5455 2N2221A DN2222A 2N3251 DN3250 
2N870 DN3019 2N2222 DN2222A 2N3251A DN3250 
2N871 DN3019 2N2222A DN2222A 2N3252 DN3725 
2N910 DN3019 2N2270 DN2222A 2N3253 DN3725 
2N914 DN3014 2N2297 DN3019 2N3300 DN2222A 
2N914A DN3014 2N2303 DN2907 2N3301 DN2222A 
2N915 DN3904 2N2368 DN2369 2N3302 DN2222A 
2N916 DN3904 2N2369 DN2369A 2N3303 DN3725 
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2N DICE CROSS REFERENCE GUIDE 
This chart references the closest die device type for the popular JEDEC devices. In each case, the closest die type is referenced based on the device function. 

2N DEVICE 
RECOMMENDED 

2N DEVICE 
RECOMMENDED 

2N DEVICE 
RECOMMENDED 

ON DEVICE ON DEVICE ON DEVICE 

2N3304 DN4209 2N3640 DN4209 2N4047 DN3725 
2N3402 DN3904 2N3641 DN2222A 2N4122 DN3906 
2N3403 DN2484 2N3642 DN2222A 2N4123 DN3904 
2N3405 DN3904 2N3643 DN2222A 2N4124 DN3904 
2N3406 DN2484 2N3644 DN2907 2N4125 DN3906 
2N3414 DN3904 2N3645 DN2907 2N4126 DN3906 
2N3415 DN2484 2N3646 DN3014 2N4208 DN4209 
2N3416 DN3904 2N3693 DN3904 2N4209 DN4209 
2N3417 DN2484 2N3694 DN3904 2N4248 DN3962 
2N3426 DN3725 2N3722 DN3725 2N4249 DN3962 
2N3444 DN3725 2N3723 DN3725 2N4265 DN2369A 
2N3467 DN3468 2N3724 DN3725 2N4275 DN2369A 
2N3468 DN3468 2N3725 DN3725 2N4354 DN4033 
2N3485 DN2907 2N3903 DN3904 2N4355 DN4033 
2N3485A DN2907 2N3904 DN3904 2N4400 DN2222A 
2N3486 DN2907 2N3905 DN3906 2N4401 DN2222A 
2N3486A DN2907 2N3906 DN3906 2N4402 DN2907 
2N3494 DN3930 2N3923 DN3923 2N4403 DN2907 
2N3495 DN3930 2N3930 DN3930 2N4409 DN3923 
2N3496 DN3930 2N3931 DN3930 2N4410 DN3923 
2N3497 DN3930 2N3962 DN3962 2N5022 DN3468 
2N3498 DN3923 2N3963 DN3962 2N5023 DN3468 
2N3500 DN3923 2N3964 DN3962 2N5086 DN3962 
2N3501 DN3923 2N3965 DN3962 2N5087 DN3962 
2N3502 DN2907 2N4013 DN3725 2N5088 DN2484 
2N3503 DN2907 2N4014 DN3725 2N5089 DN2484 
2N3504 DN2907 2N4026 DN4033 2N5200 DN2484 
2N3505 DN2907 2N4027 DN4033 2N5210 DN2484 
2N3565 DN2484 2N4028 DN4033 2N5455 DN5455 
2N3567 DN2222A 2N4029 DN4033 2N5769 DN2369A 
2N3568 DN3919 2N4030 DN4033 2N5771 DN4209 
2N3569 DN2222A 2N4031 DN4033 2N5845 DN3725 
2N3638 DN2907 2N4032 DN4033 2N5845A DN3725 
2N3638A DN2907 2N4033 DN4033 2N5910 DN4209 
2N3639 DN4209 2N4046 DN3725 

I 
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FAIRCHILD SALES OFFICES 
HUNTSVILLE, ALABAMA 
3322 So. Memorial Parkway 35B01 
Suite 92 
Tel: 205-BB3-7020 TWX: Bl 0-726-2214 

PHOENIX. ARIZONA 
4414 N. 19th Avenue B5015 
Suite G 
Tel: 602-264-494B TWX: 910-951-1544 

LOS ALTOS, CALIFORNIA 
Village Corner. Suite L 
El Camino and San Antonio Ads 94022 
Tel: 415-941-3150TWX: 910-370-7952 

LOS ANGELES. CALIFORNIA 
6922 Hollywood Blvd 9002B 
Suite B1B 
Tel: 213-466-B393 TWX: 910-32 t -3009 

SANTA ANA, CALIFORNIA 
2100 East 4th Street 92 705 
Suite 207 
Tel: 714-55B-1BB1 TWX 910-595-1109 

SAN OIEGO, CALIFORNIA 
73BO Clairmont Mesa Blvd 92111 
Suite 204 
Tel 714-279-6021 

DENVER. COLORADO 
5115 South Valley Highway 
Greenwood Gardens, Suite 240 
Englewood. Colo B0110 
Tel: 303-770-2BB4 TWX: 910-935-070B 

STAMFORD. CONNECTICUT 
2777 Summers Street 06905 
Tel: 203-34B· 7701 TWX: 710-474-1763 

FT. LAUDERDALE. FLORIDA 
3440 N E 12th Avenue 3330B 
Room 2 
Tel. 305-566-7414 TWX: 510-955-9B40 

TAMPA. FLORIDA 
12945 Seminole Blvd 
Flpnda Twin Towers Bldg 2, Room 6 
Largo, Florida 33540 
Tel B13-5B5-3B92 

ORLANDO, FLORIDA 
211 N Maitland Avenue 
Suite 307 
Altamonte Springs, Flonda 32701 
Tel 305-B34- 7000 TWX Bl0-850-0152 

CHICAGO. ILLINOIS 
9950 W. Lawrence Avenue 
Room 311 
Schiller Park, Ill 60176 
Tel 312-671-4660 TWX 910-227-0051 

INDIANAPOLIS. INDIANA 
4002 Meadows Drive 46205 
Suite 216 
Tel· 317-542-0641 TWX· Bt0-341-3432 

FORT WAYNE. INDIANA 
211 B Inwood Drive 46B05 
Suite 111 
Tei· 219-4B3-6453 TWX: Bl0-332-1507 

BLADENSBURG.MARYLAND 
5B01 Annapolis Road 20710 
Suite 500 
Tel: 301-779-0954 TWX: 71 O-B26-9654 

BOSTON, MASSACHUSETTS 
167 Worcester Street 
Wellesley Hills. Mass 02181 
Tei· 617-237-3400TWX 710-348-0424 

DETROIT, MICHIGAN 
Westland Office Plaza 
33 300 Warren Avenue Suite 101 
Westland, Mich 4B1 B5 
Tei· 313-425-3250 TWX Bl0-242-2973 

MINNEAPOLIS. MINNESOTA 
4640 W 77th Street 55435 
Suite 347 
Tei· 612-920-1030TWX 910-576-2944 

ST. LOUIS. MISSOURI 
400 Brookes Lane 
Hazelwood, Missouri 63042 
Tel 314-731-1161 TWX 910-762-0603 

WAYNE, NEW JERSEY 
1200 Preakness Ave 07470 
Tel 201-696-7070 

ALBUQUERQUE, NEW MEXICO 
First National Bank, Bldg. E, Suite 1507 
5301 Central N.E. B7108 
Tel. 505-265-5601 TWX: 910-9B9-11B6 

MELVILLE. NEW YORK 
275 Broadhollow Road 11746 
Tel: 516-293-2900 TWX: 510-224-64BO 

WAPPINGERS FALLS. NEW YORK 
120 E. Main Street (Rt. 9112590 
Tel 914-297-4351 TWX: 510-248-76B6 

SYRACUSE, NEW YORK 
333 E. Onondaga Street 13202 
Tel 315-472-3391 TWX. 710-541-0499 

CLEVELAND, OHIO 
6151 Wilson Mills Rd 
Suite 102 
Highland Heights, Ohio 44143 
Tel: 216-461-82B8 

DAYTON, OHIO 
4812 Frederick Road 45414 
Suite 101 
Tel 513-27B-B27B TWX· 810-459-1B03 

TULSA, OKLAHOMA 
5321 S Sheridan Road 74145 
Suite 15 
Tel 91 B-663-7131 

FT. WASHINGTON. PENNSYLVANIA 
Ft Washington Industrial Park 
1 000 Center 19034 
Tel. 215-BB6-6623 TWX 510-665-1654 

DALLAS. TEXAS 
725 So Central Expressway 
Suite 8-6 
Richardson. Texas 75080 
Tel 214-234-3391 TWX 910-B67 4757 

HOUSTON, TEXAS 
6440 H1llcroft 77036 
Suite 507 
Tel 713-772-0200 

SEATTLE. WASHINGTON 
700 108th Avenue Northeast 
Suite 211 
Bellevue. Washington 98004 
Tel 206-454-4946 TWX 910-443-231 B 

NEW BERLIN, WISCONSIN 
1B10S. Calhoun 53151 
Tel: 414-782-B270 

INTERNATIONAL FIELD SALES OFFICES 
AUSTRALIA 
Fairchild Austraha Pty Ltd 
420 Mt. Dandenong Road 
PO Box 151 
Croydon. Victoria 
Tel: 723-4131 Telex: 79030B46 

BRAZIL 
Fairchild Electrontca Ltd 
Caixa Postal 30 407 
Sao Paulo S.P, Brazil 
Tel: 33-5B91 

33-2765 
TWX: NBA 021-261 

CANADA 
Toronto Regional Office 
FSC 
17 Canso Road, Unit 6 
Rexdale, Ontario M9W-4M1 
Tel: 416-24B-02B5 TWX: 610-492 -2700 

Fairchild Semiconductor 
13B5 Mazurette Suite 3 
Montreal 355. Quebec 

FRANCE 
Fairchild Sem1conducteurs. SA 
11, Rue Sainte Fellctte 
75 Paris 15, 
Tel B24-B494 Telex: 842-20614 

HOLLAND 
Fairchild Sem1conductor 
Wal 11 
Eindhoven. Holland 
Tel: 0314067727 Telex 04451024 

HONG KONG 
Sem1conductor. Ltd 
135 Hai Bun Road 
P.O Box 9575 
Kwun Tong. Kowloon 
Tel B9 0271 Telex 7B0-3531 

ITALY 
Fairchild Sem1conduttor1 S.p A 
Viale Cortina d'Ampezzo 152 
00135 Roma 
Tel 00396-3274006 

Fairchild Sem1conducttori. S p A 
Via Palmanova 67 II B 
20132 Milan 
Tel. 2B9924B Telex· 043 3433B 

GERMANY 
Fairchrld Halble1ter GmBH 
European Headquarters 
6202 Wiesbaden B1ebnch 
Postfach 4559 
Hagenauer Strasse 38 
Tel. 0612112051 TWX 041-B658B 

Fairchild Halble1ter GmBH 
Bayerstr 15 
8000 Munchen 2 
Tel OB11 /593632 Telex 0524B31 

GERMANY(cont.1 
Fairchild Halbleiter GmBH 
Korngsworther Str 23 
3CXJO Hannover 
Tel (051111 7B 44 Telex· 092-2922 

Fairchild Halbleiter GmBH 
Parler Strasse 65 
7000 Stuttgart-Nord 
Tel (0711122 35 75 Telex· 072-2644 

JAPAN 
TDK-Fairchild 
Sanyo Kokusaku Bldg 2nd Fl. 
7-8 Sll1guya 1 -Chrome 
Shibuya-KU. Tokyo. Japan 
Tel 1031 400-B351 TWX. 2424173 

MEXICO 
Fairchild Mexrcana SIA 
Blvd. Presidente Adolfo Lopez Mateos 163 
Col. Mixcoac, Mexico 19, D.F. 
Tel· 563-5411 Telex 0071-71-038 

SWEDEN 
Fairchtld Semiconductor AB 
Svartensgatan 6, 
S-11620 Stockholm 
Tel: OB-449255 Telex. 17759 

UNITED KINGDOM 
Fairchild Semiconductor Ltd. 
Kmgmaker House. Station Road 
New Barnet, Herts EN5 INX 
Tel. 044114407311 Telex: 051-262 835 
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