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A padicano

Hewlett-Packard:
A Leader in Components

A Brief Sketch
Headquartered in San Jose,
California the Hewlett-Packard
Components Group is a leading
supplier of components for the
wireless and fiber-optic commu-
nications, computer equipment,
industrial and automotive
markets. Included in the Com-
ponents Group’s extensive line
of more than 9,000 components
are RF and microwave semicon-
ductors, fiber-optic transmitters
and receivers, LEDs, motion
control devices, optocouplers, -
solid-state relays, bar-code
scanners, and millimeter-wave
subassemblies.

Founded more than thirty years
ago, the Components Group has
evolved into a global manufac-
turer of microwave, RF, high-
speed digital and electro-optical
semiconductors, components
and integrated subsystems.
Today the group has 7,600 em-
ployees and projected revenues
for 1993 of $650 million.

The Components Group markets
products through a sales force of
300 technically-educated sales
professionals located in 20
countries. An additional 30
distributors sell products
worldwide.

The Components Group main-
tains five marketing centers
worldwide in San Jose,
California; Boeblingen,
Germany; Tokyo, Japan;
Frimley, U.K_; and Singapore.
Each is fully staffed with
product application and support
engineers and each is responsi-
ble for regional decision
making. In 1991 the Compo-
nents Group opened a Design
Center in Tokyo, specifically
chartered to develop products
for the Japanese market.

Local decision-making is
central of HP’s transnational
business strategy which
focuses on customer satisfac-
tion. In addition to providing
the right product with superior
quality and reliability, the
Components Group strives to
ensure worldwide product
availability, accurate on-time
delivery and up-to-date techni-
cal information for its
customers.

Quality and Reliability
Quality and reliability are very
important concepts to Hewlett-
Packard in maintaining the
commitment to product
performance.

At Hewlett-Packard, quality is
integral to product development,
manufacturing, and final
introduction. "Parts per million"
(PPM), as a measure of quality,
is used in HP's definition of
product assurance. And HP's
commitment to quality means
that there is a continuous
process of improvement and
tightening of quality standards.
Manufacturing quality circles
and quality testing programs are
important ingredients in HP
products.

Reliability testing is also
required for the introduction of
new HP components. Lifespan
calculations in "mean-time-
between-failure" (MTBF) terms
are published and available as
reliability data sheets. HP’s
stringent reliability testing
assures long component lifetimes
and consistent product
performance.

The body of this book is
printed on recycled paper.



About This Catalog

To help you choose and design
with Hewlett-Packard optoelec-
tronic components, this catalog
includes detailed specifications
for HP component products. The
catalog is divided into nine
sections:

1. Motion Sensing and Encoder
Products

2. LED Light Bars and Bar
Graph Arrays

. LED Lamps

. LED Displays

. Fiber Optics

. Optocouplers

. Bar Code Components

8. Applications

9. Appendix

OOt W

How to Find the Right

Information

¢ The table of Contents (p. iii)
helps you to locate the
product sections as well as
the selection guides for each
of the product sections.

¢ The Alphanumeric Index
(p. iv) lists every component
represented in this catalog.

* Selection guides at the
beginning of each of the
seven product sections,
contain basic product
specifications which allows
you to quickly select
products most suitable for
your application.

Following the product sections

is a complete listing of applica-

tion bulletins and notes which

are frequently useful as design

aids. The final section is an
appendix containing HP sales,
service, and authorized
distributor locations.
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How to Order

To order any component in this
catalog or additional applications
information, call the HP office
nearest you and ask for a
Components representative. A
complete listing of the U.S. sales
offices is on page 9-10; offices
located outside of the U.S. are
listed on page 9-11.

A worldwide listing of HP
authorized distributors is on
page 9-3. These distributors can
offer off-the-shelf delivery for
most HP components.
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HDSP-A901 HDSP-F503 ..

HDSP-A903 HDSP-F507 ..

HDSP-A907 ..... HDSP-F508......

HDSP-A908 HDSP-F511.........ccovriininriccninaivennsinenes
HDSP-E100 ......cccvivivininininiinnirencsisesisenennnnns 4-30  HDSP-F513............coriiriieicienns 4-20
HDSP-E101 HDSP-G001

HDSP-E103 ..... HDSP-G003

HDSP-E108 HDSP-GO011

HDSP-E150 HDSP-G013

HDSP-E151 HDSP-G101 .......oovimiieciirirenirisiesrescieeeneins :
HDSP-E153 HDSP-G103 ....

HDSP-E156 HDSP-G111....

HDSP-F001 HDSP-G113....

HDSP-F003 HDSP-G151 ........oovvvurvunnnen sesssrneeserssnspiiesssasiaien

Bold = New Product
Note: Standard Options Available (see page xix).



HDSP-G201
HDSP-G203

HDSP-G211
HDSP-G213
HDSP-G301

HDSP-G303 .....
HDSP-G401

HDSP-G403
HDSP-G511
HDSP-G513 ...
HDSP-HO011
HDSP-HO013

HDSP-H101
HDSP-H103
HDSP-H107
HDSP-H108
HDSP-H111

HDSP-H113
HDSP-H151
HDSP-H153
HDSP-H157 .....
HDSP-H158

HDSP-H161
HDSP-H163 ...
HDSP-H211
HDSP-H213 ...
HDSP-H511

HDSP-H513 ... 4-20
HDSP-K011
HDSP-K013
HDSP-K111
HDSP-K113

HDSP-K121
HDSP-K123
HDSP-K211
HDSP-K213
HDSP-K511

HDSP-K513.........coniiiiiiininireneiecnennes 4-20
HDSP-K701
HDSP-K703
HDSP-L101... .
HDSP-L103.......ccoconiiiiiiiiiiiiieieeis st

Bold = New Product
Note: Standard Options Available (see page xix).

HDSP-L201 ......oiiiiiiiciiiiecciceenenencnne
HDSP-M101
HDSP-M103
HDSP-N100
HDSP-N101

HDSP-N103
HDSP-N105
HDSP-N106
HDSP-N150
HDSP-N151

HDSP-N153
HDSP-N155
HDSP-N156 .....
HDSP-U001 ....
HDSP-U003

HDSP-U011
HDSP-U013 ....
HDSP-U101
HDSP-U103 ....
HDSP-U111

HDSP-U113
HDSP-U201 ....
HDSP-U203 ....
HDSP-U211
HDSP-U213

HDSP-U301
HDSP-U303 ...
HDSP-U311
HDSP-U313 ...
HDSP-U401

HDSP-U403
HDSP-U411
HDSP-U413 ...
HDSP-U501 ...
HDSP-U503

HDSP-U511
HDSP-U513 ....
HEDG-5120
HEDG-6120...
HEDL-5500.........coeeeeeereeeesceesssseesereesereemmssee




HEDL-5640.........cccovuimiriniriirirciinreisnisininans HEDS-9720 ........coovuiimricriiiiniicnccsnasaens 1-41
HEDL-5645 ... . HEDS-9721

HEMT-1001
HEMT-3301
HEMT-6000
HFBR-0300..............ccoconmiiniinicirrcnnes
HFBR-0400 ........cooocvivmiirnenininienenicniencsnssssesenes
HFBR-0410...
HFBR-0414 ...
HFBR-0500 .........cccoeiimiiiiine e
HFBR-0501 .......ccoovniiiiiiiccecieceaeene
HFBR-0600......
HFBR-1312T....
HFBR-1402...
HFBR-1404 ...ttt
HEDS-1500 ..........ccooonivireimiiirnrcreecesneninenens 7-43  HFBR-1412.......iviiiiiicicnteceeeceeeeieenes
HEDS-5120 HFBR-1412T
HEDS-5140... HFBR-1414........
HEDS-5500... HFBR-1414T
HEDS-5505 HFBR-1432 ........cciuviiioncivee e N
HEDS-5540
HEDS-5545 ...
HEDS-5600
HEDS-5605
HEDS-5640
HEDS-5645
HEDS-5700...
HEDS-5701... HFBR-1462

HEDS-6100... e HFBR-1462T....
HEDS-6140.......cccoooeinirerciencneenciveneneenennes 1-51 HFBR-1464
HEDS-8901 HFBR-1464T
HEDS-8902 ... HFBR-1502
HEDS-8903 ... HFBR-1510
HEDS-8905 ... HFBR-1512...
HEDS-8906 HFBR-1521
HEDS-8910 HFBR-1522
HEDS-8932... HFBR-1523 ...
HEDS-9000 HFBR-1524 ...
HEDS-9000 ERS ... HFBR-1526 ...
HEDS-9040 HFBR-1531
HEDS-9100 HFBR-1532
HEDS-9140.... HFBR-1533 ...
HEDS-9200... HFBR-1534
HEDS-9700... HFBR-1536
HEDS-9701 HFBR-1602

Bold = New Product
Note: Standard Options Available (see page xix).



HFBR-2316T..

HFBR-2402 .........coovniiininiinccciiiencinenns
HFBR-2402C ... e 5-40
HFBR-2404 ............ccoiiiiicinccieneccnne 5-31

HFBR-2404C .........cccoccvmiiiiicininnenniinscnenis 5-40

HFBR-4503

HFBR-2412T HFBR-4505
HFBR-2414 ..........coniiiiierccnniae HFBR-4506
HFBR-2414T... HFBR-4511
HFBR-2416 ..... HFBR-4513
HFBR-2416T... HFBR-4515
HFBR-2432 ..o HFBR-4516 ...
HFBR-2432C HFBR-4525
HFBR-2434 ..... HFBR-4593
HFBR-2434C .. HFBR-4663
HFBR-2436........ HFBR-5101.

HFBR-2436C HFBR-5102
HLCP-A100.
HLCP-B100
HLCP-C100
HLCP-D100 .....ccoteeeeirieeceeeeeeeeeeeecreeeenveeennaens 2-8
HLCP-E100........ccoooiiieennrceieneenrereeeneeseanaens 2-8
HLCP-F100 ...ttt eccreeceeeecvaeeenneas 2-8
HLCP-G100 .....ocoieieeeeeeeeieneereneesessessessesaannes 2-8
HLCP-HI100 ......ciieeiieereeeeeeeecreeceeseneeeeennes 2-8
. HLCP-J100 ..o ceiereesaeseesaesaeessenesnens 2-23
HFBR-2454C .........cuooiiieeieineseneeveineens 5-40 HLMA-BLOO............cceeeeurrreenne 3-30
HFBR-2456 .......coeveericericieeneceenesassneieesenens
HFBR-2456C ..
HFBR-2462 .....
HFBR-2462T...
HFBR-2464 ........
HFBR-2464C ... .
HFBR-2466 .........occocioniieecnreiecneeeccnrescnneesrenns
HFBR-2466T
HFBR-2501........
HFBR-2502.........cccveveereeceenreenens ..5-82 HLMP-0104 FRN 3-169
HFBR-2503..........coveeveeneeeenrennnns . ..5-82 HLMP-0300 3-133
HFBR-2521..........ccccvevecreennnnn. ..5-98 HLMP-0301 ........cccceeuunnee 3-133
HFBR-2522 ........uiiceiiecieceeeceecsaeesreeenvsenenas 5-98  HLMP-0400 .......coocereieeeeneeereecireneereeeneenes 3-133
HFBR-2523 .........ooceeieevvevneereenne ..5-98 HLMP-0401 ....3-133
HFBR-2524 ....... ....5-98 HLMP-0503 .......... [, 3-133
Bold = New Product

Note: Standard Options Available (see page xix).
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HLMP-0504 HLMP-2500 ................. ..2-8
HLMP-0800 HLMP-2550 .........ccovnimriiiiiceiiniciecncccnreenne 2-8
HLMP-0930 HLMP-2598

HLMP-0931 HLMP-2599

HLMP-1000 HLMP-2600 ........c.covevrimirnrrninncnnercrcrcneessesnennnes 2-8
HLMP-1002 HLMP-2620 ..........coorniicieniricicencececcsenccnns 2-8
HLMP-1071 HLMP-2635 ............... ..2-8
HLMP-1080 HLMP-2655 ..........ccooouvmniiiiiiniiinnens ...2-8
HLMP-1100 HLMP-2670 .......cocvrnericiiiciiicisiccnnneinne 2-8
HLMP-1120 HLMP-2685 e ..2-8
HLMP-1200 ........cicovmiinminiiiiniceenieienenes 3-129  HLMP-2700 ......ccooeviiiiiiinvninciecnnnnne ..2-8

HLMP-1201
HLMP-1300
HLMP-1301
HLMP-1302

HLMP-1320
HLMP-1321
HLMP-1340
HLMP-1385
HLMP-1400

HLMP-1401
HLMP-1402
HLMP-1420
HLMP-1421 .....
HLMP-1440

HLMP-3300 .......ccovviirrinimieinicecicnnenes 3-99
HLMP-3301 ..o 3-99
HLMP-3315 ...t 3-93
HLMP-3316 .......cccouiiiiiniiiniiinniicincccicneens 3-93
HLMP-3350 ........covviiiiriinniiircciiencionnns 3-106
HLMP-3351 .....ccooonmiiiiiiiniienicccrncinainens 3-106
HLMP-3365 ..... 3-106
HLMP-3366 ..... 3-106
HLMP-3390 ..... 3-71
HLMP-3400 ........ccoovrrrnireiieicecinnccneneens 3-99

Bold = New Product
Note: Standard Options Available (see page xix).
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HLMP-3401 HLMP-6405
HLMP-3415 ... HLMP-6500 ...
HLMP-3416 HLMP-6505
HLMP-3450 HLMP-6600
HLMP-3451 HLMP-6620
HLMP-3465 HLMP-6653
HLMP-3466 ... HLMP-6654 ...
HLMP-3490 ... HLMP-6655 ...
HLMP-3502 ... HLMP-6656 ...
HLMP-3507 HLMP-6658
HLMP-3517 HLMP-6700
HLMP-3519 ... HLMP-6720 ...
HLMP-3553 ... HLMP-6753 ...
HLMP-3554 ... HLMP-6754 ...
HLMP-3567 HLMP-6755
HLMP-3568 HLMP-6756
HLMP-3590 ... HLMP-6758 ...
HLMP-3600 ... HLMP-6800 ...
HLMP-3601 ... HLMP-6820 ...
HLMP-3650 HLMP-6853
HLMP-3651 HLMP-6854 ........cooveererererciciccnceennt 3-141
HLMP-3680 ... HLMP-6855 ...
HLMP-3681 ... HLMP-6856 ...
HLMP-3750 HLMP-6858
HLMP-3762 HLMP-7000 ......cccoviiiiiiiinniincnncsevcicenenes 3-141
HLMP-3850 HLMP-7019
HLMP-3862 HLMP-7040
HLMP-3950 HLMP-8100
HLMP-3962 ... HLMP-8102 ...
HLMP-4000 HLMP-8103
HLMP-4100

HLMP-4101 ...

HLMP-4700 ...

HLMP-4719

HLMP-4740

HLMP-6000

HLMP-6001

HLMP-6203

HLMP-6204 ...

HLMP-6205

HLMP-6206

HLMP-6208 ...

HLMP-6300 ...

HLMP-6305 ...

HLMP-6400

Bold = New Product
Note: Standard Options Available (see page xix).
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HLMP-D105..........coeereriereeicreieeeeteesnes HLMP-T500 ........coocemereirniirrreenenne ..2-19
HLMP-D150.... HMDL-2416 ................c...... ...4-251
HLMP-D155....
HLMP-D400....
HLMP-D401........coorrrireirncrirernnneencneiesenennains

HPDL-2416 .........cccovvnirrirniiicinreinrcscsinneens 4-166
HPVA-0180.......ccverniriircctrerienenienesscsinnenes 5-224

HLMP-K105....
HLMP-K150....
HLMP-K155....
HLMP-K400....
HLMP-K401

HLMP-K402
HLMP-K600
HLMP-K640
HLMP-P005 ....... .
HLMP-P105 ...

HLMP-Q101 ....oooooeeeeeeeeeeeese e seensseseennns
HLMP-Q105 ...o.ceoeeeeeeeeeereeeeereesessseseeseseeseans
HLMP-QI50......eeoeeeeeeeereesesseeoeeseesseeeeeseeenen
HLMP-Q155....
HLMP-QA00 .....e.eoeeeeeeeeeeeeeeeeseeeeeeesseeseenes

HLMP-S201 oo

HLMP-S300
HLMP-S301 ...
HLMP-S400 ...
HLMP-S401 ...

HLMP-S501 ......cccovirurmininenrinireniniiriiinsinenenes

HLMP-S600 .. HSSR-7110.......
HLMP-T200... HSSR-8060 ......
HLMP-T300....... HSSR-8200 .......
HLMP-T400 .......ccocooriirireniiinerenienrnreneenennnnie HSSR-8400 ..........cooovvvrrrinrimiinrircinneineennes 6-283

Bold = New Product
Note: Standard Options Available (see page xix).



ITA-12318
JANIN5S765 ...
JANINGOI2 .......ocoeviiiiciecnc st
JANINGOIS ...t
JANINGOY4 ...t

JANIN6609
JANINGBBLO .......oocrncnrinincrncrireenesreneeennene
JANING6611 ..............

JANM19500/51901 ...
JANM19500/51903 .........cccovvmemvrirnrenrirnreccnnens 3-206
JANM19500/52001 ..........covvvrmremirnirencnencnene 3-194
JANM19500/52003 ... ....3-206
JANM19500/52101 .........ocoeurieiinnricecnecnne 3-194
JANM19500/52103 ... 3-206
JANTX1IN5765

JANTX1IN6092

JANTX1N6093

JANTX1N6094

JANTX1NG6609 ..

JANTXGEG10 .......covvviiniiinriinririseenrisinesiaesens
JANTXGGLL ...t cseresinene
JANTXM19500/51904

JANTXM19500/52004 .....

JANTXM19500/52104 .....
JMBT157/00101AAX .........ocvviiiiecrereacacnae
JMBT157/00102AAX ..........oovemieirrencrmiincaane 4-273
JMBT157/00104AAX ..........coovviriiircnnirniannae 4-273
JM87157/00103AAX.... 4-273
JTXM19500/51902 ... ... 3-194
JTXM19500/52002 .........coeruvurrerrnecrerneenseninene 3-194

Bold = New Product
Note: Standard Options Available (see page xix).

4N55/883B ..
5082-7300

5082-7302
5082-7304....
5082-7340
5082-7356
5082-7357

5082-7358
5082-7359
5082-7404....
5082-7405....
5082-7414

5082-7415
5082-7432....
5082-7433....
5082-7610....
5082-7611

5082-7613
5082-7616....
5082-7620....
5082-7621....
5082-7623

5082-7626
5082-7650....
5082-7651
5082-7653
5082-7656

5082-T660........c.coevrrirminierirnneiresiseesenreecneanes 4-61
5082-7661
5082-7663.....

5082-7666....
5082-TT30....ccecvrtirirrrerinreiirre s 4-61
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5082-7731
5082-7736
5082-7740
5082-7750
5082-7751

5082-TT56........coouveeerirerennenes teesessetenaeseniesenane 4-61
5082-7760................
5962-8767901EX ....

5962-8767902PX..... ..6-405
5962-8T6TI032A ..........ooevuvcicninrciincninns 6-405
5962-8876801PX
5962-8876901PX
5962-88769022A
5962-8947701PX
5962-8957001PX
5962-895T101PX ........ccomviiiicieneniinns 6-328
5962-89571022A ..... ..6-328
5962-895T201EX ..........ccevmvrvniinriiircinicninans 6-360

5962-8978501PX ........ccvcvveiereccrrcrenininenes 6-377
5962-89T785022A ..........ooevvrureiiciiiiieisnenenas 6-377

BNT40A ...t
6N140A/883B
8102801EX........ .
8102802PX........cooumiinrininiriiniiinnsseneneneneninins
81028032A ...
8302401EX........ooviirrirninincrinen e

Bold = New Product
Note: Standard Options Available (see page xix).
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Solid State Display Intensity and Color
Selections
Option SO01 Intensity and Color

Selected Displays..........cceuee.. 4-13
Option S02 Intensity and Color

Selected Displays........ccceeeveenenne 4-13
Option S20 Intensity and Color

Selected Displays........ccccvvveueene 4-13
Optocoupler Options
Option 001 Commercial Burn-in ................. 6-18

Option 002 100% Screening Program ......... 6-18
Option 020 5000 Vac¢/1 min. UL Rating....6-255
Option 300 Gull Wing Surface Mount ...... 6-257
Option 500 Tape and Reel Packaging....... 6-260

Lead Bend Options, Subminiature Lamps
Option 011 Tape and Reel,

1500 Lamps per Reel .............. 3-179
Option 012  Gull Wing Array,

Bulk Packaging.........cccccovvrnenee 3-179
Option 013  Gull Wing Array,

Shipping Tube..........cccoeverenenn 3-179
Option 021 Yoke Lead, Tape and Reel,

1500 Lamps per Reel. .............. 3-179
Option 022 Yoke Lead,

Bulk Packaging.........ccceuuen... 3-179
Option 031 Z-Bend, Tape and Reel,

1500 Lamps per Reel .............. 3-179

Option 032 Z-Bend, Bulk Packaging......... 3-179
Option 1L1 2.54 mm (0.100 in) Rt. Angle

Bend, Long Leads ................... 3-179
Option 1S1 2.54 mm (0.100 in) Rt. Angle

Bend, Short Leads .................. 3-179
Option 211  5.08 mm (0.200 in) Rt. Angle

Bend, Long Leads ................... 3-179
Option 2S1  5.08 mm (0.200 in) Rt. Angle

Bend, Short Leads .................. 3-179

Luminous Intensity and Color Binning

Options

Option S02 This option provides the selection
of lamps from two adjacent
luminous intensity

CategoTies .coveervurreererererrnennene 3-188
Option S20 Devices selected to two
color bin categories ................. 3-188

Option S22 Devices selected to two
IV categories and two
color bin categories ................. 3-188

Right Angle and Panel Mount Options

Option 102
Option 103
Option 104
Option 105
Option 106
Option 107

Option 108

T-1 Rt. Angle,
2 Element Array .........ccoeeuueene 3-175
T-1 Rt. Angle,
3 Element Array ..................... 3-175
T-1 Rt. Angle,
4 Element Array ..................... 3-175
T-1Rt. Angle,
5 Element Array ..................... 3-175
T-1 Rt. Angle,
6 Element Array ..................... 3-175
T-1 Rt. Angle,
7 Element Array ............ccuuneen. 3-175
T-1 Rt. Angle,
8 Element Array ..................... 3-175

Panel Mount Options

Option 007
Option 010
Option 100
Option 101
Option 010

Option 010

High Profile T-1%:+ w/HLMP-0104
Clip & Ring .....ccccevvmreereeenrnne. 3-169
T-1%/4 Rt. Angle,

Leads Sheared Even ............... 3-171
T-1%4 Rt. Angle,

Leads Unsheared Uneven ..... 3-171
T-1 Rt. Angle,

Leads Sheared Even ............... 3-173
T-1 Rt. Angle,

Leads Unsheared Uneven ...... 3-173
Subminiature Rt. Angle ......... 3-177

Tape and Reel Options

Option 001

Option 001

Option 002

Option 002

T-1%4, 5 mm (0.197 in)

Formed Leads,

1300 Lamps per Reel .............. 3-164
T-1, 5 mm (0.197 in)

Formed Leads,

1800 Lamps per Reel .............. 3-164
T-1%4, 5mm (0.197 in)

Formed Leads,

1300 Lamps per Reel .............. 3-164
T-1, 5mm (0.197 in)

Formed Leads,

1800 Lamps per Reel .............. 3-164

LED Light Bars Standard Options

Option S02

Option S22

Devices Selected to

Two (2) Iv Categories ................ 2-41
Devices Selected to

Two (2) v Categories

and Two (2) Color

Bin Categories ......cccceecereueeeenne 241
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® Motion Control ICs

* Optical Encoder Modules
* Codewheels

* Optical Encoders
* Rotary Pulse Generators

Motion




(D Jarara

Motion Sensing and Control

Motion Sensing and
Control

Hewlett-Packard’s growing
family of motion sensing and
control products developed as
an extension of our emitter/
detector systems capabilities.
Motion sensing products include
optical shaft encoders and
optical encoder modules for
closed-loop servo applications,
and rotary pulse generators for
manual input applications.
HP’s optical products provide
digital link converting
mechanical shaft rotation into
digital signals. HP’s motion
control ICs complement the
optical products and greatly
simplify the design of digital
motion control systems.

Our HEDS-9000, HEDS-9100,
HEDS-9200, and HEDS-9700
series optical encoder modules
provide sophisticated motion
detection at a low price, making
them ideal for high volume
applications such as a printers,
plotters, and industrial
automation equipment. The
HEDS-9000 and HEDS-9100
are now available in three
channel versions, the HEDS-
9040 and 9140, which provide a
third channel index pulse in
addition to the standard two
channel outputs. The HEDS-
9200 series linear encoder

module uses the same emitter/
detector technology as the
HEDS-9000 to sense linear
position. We have also
increased the resolution
performance of the HEDS-9000/
9100/9200 to nearly twice the
previous limit. The HEDS-9700
comes in a'super small,
wavesolderable package with a
variety of mounting options.

The HEDS-5500 and HEDS-
5600 series are complete, quick
assembly, low cost optical shaft
encoders. ‘No adhesives or last
minute adjustments are
necessary for assembly. In
addition, the HEDS-5540 and
HEDS-5640 provide a third
channel index pulse for home
position sensing. The HEDS-
5500-and 5600 series encoders
offer a complete solution in
industrial, medical, and office
automation equipment.

For applications in noisy
environments, line driver
options are available on both
the HEDS-9001/9100/9200
series module encoders, as well
as the HEDS-5500/5600 encoder
kits.

Hewlett-Packard’s HRPG series
of low cost miniature rotary
pulse generators (RPGs) use
reflective optics technology for

1-2

superior reliability and
consistent rotational feel for
more than 1 million revolutions.
The HRPG is ideal for front
panel applications such as test
and measurement equipment,
medical equipment, CAD/CAM
systems, and audio/video
equipment. The HRPG is
available in a variety of
configurations including smooth
or detented turning, multiple
terminations and mounting
options, and a wide selection of
shaft configurations.

To complement the motion
sensing products, HP offers two
motion control IC family of

- products. The HCTL-1100

CMOS general purpose motion
control IC performs all of the
time-intensive tasks of digital
motion control. The HCTL-1100
controls position or velocity
while using an incremental
encoder for feedback
information. The HCTL-1100 is
also available in a surface
mount package. The HCTL-
2000, HCTL-2016, and HCTL-
2020 Quadrature Decoder/
Counter ICs provide a one chip,
easy to implement solution:to
interfacing the quadrature
output of an encoder or RPG to
a microprocessor. These CMOS
ICs include a quadrature
decoder, a 12 or 16 bit up/down



counter, and an 8 bit bus
interface. In addition, the
HCTL-2020 has cascade output
signals as well as quadrature
decoder output signals. The
HCTL-2016 and HCTL-2020 are
also available in surface mount
packages.

New Products

Encoder Line Driver Options,
HEDL-90XX|91XX/92XX

Now most of HP’s Encoder Kits
and Encoder Modules have Line
Driver options available! The
base parts are the HEDS-55XX
and HEDS-9000/9100/9200.

Extended Resolution Encoder
Modules, HEDS-9000/9100

New, higher resolution encoder
modules available up to 1024
CPRon a 11mm Rop, or up to
1024 CPR on a 23mm Rop.

High Resolution
Codewheels, HEDM | HEDG-
5120/6120.

These new codewheels are
designed to work with the High
Resolution Encoder Modules
and are available in film and
glass to meet your specific
environmental needs.

1-3
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Optical Encoder Modules

Package Outline Drawing PartNo. | Channels Resolution Page No.
O
HEDS-9000| A,B A 500 CPR 1-22
oPTO 00 B 1000 CPR
New HEDS-9000 a
Extended T 2000CPR 1-13
gﬁ?g% U  2048CPR
HEDL ELL
HEDS-90XX  N¢¥ opmg%%o 173
HEDS-91XX 5]
HEDS-92XX HEDS-9040| A,B, I B 1000 CPR 1-32
opTO 00
Ne¥ HEDL-9040 J 1024 CPR 1-73
oPTO 00
0
HEDS-9100| A,B K 9 CPR B 1000 CPR 1-22
OoPTO 00 C 100 CPR J 1024 CPR
New HEDL9100 D 192 CPR 1-73
oPTO 00 E 200 CPR
F 25 CPR
G 30 CPR
H 400 CPR
A 500 CPR
| 512 CPR
O
HEDS-9140 A,B, | C 100 CPR 1-32
S 0PTO 00 E 20 CPR
New HEDL-9140 F 25 CPR 173
oPTO 00 G 360 CPR
H 400 CPR
ezl A 500 CPR
) | 512 CPR
HEDL-90XX ey o0
HEDL-91XX HEDS200| AB 00 120 LPI 300 300 CPI 1-28
HEDL-92XX OFTO 00 MO0 127 LPI 360 360 CPI
¥ HEDL-9200 PO0 150 LPI 1-73
0PTO 00 Qo0 180 LPI
ROO 200 LPI
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Small Optical Encoder Modules - HEDS-9700 Series

Package Outline Drawing PartNo. | LeadBend | Channels | Resolution l:)opl:::::sg Page No.
@ B2
HEDS9700 | Staight | AB |K 9 CPR| 50- Standard it
OPT WEIR C 100CPR | 51-Rounded Outiine
HEDS-9701 Bent AB D 192CPR | 52- Backplane
OPT R[] E 200 CPR | 53- Standard w/Posts
F 256 CPR | 54 —Tabless
G 360 CPR | 55— Backplane w/Posts
H 400 CPR
@
HEDS-9720 | Straight AB L 120LPI
OPT EIRIE] M 127 LPI
HEDS-9721 Bent A B P 150 LPI
OPT BRI

1-5
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Codewheels - 11.00 mm (0.433 in) Optical Radius

Matching
‘ Encoder
Package Outline Drawing Part No. Module Channels Resolution Shaft Size Page No.
] B2E 151
HEDS-5120 | HEDS-9100 A B K 96CPR 01 2mm i
OPT [[[E] | HEDS-9700 C 100CPR 02 3mm
D. 192CPR 03 1/8in.
E 200CPR 04 5/32in.
F 256 CPR 05 3/16in.
G 360CPR 06 1/4in.
H 400 CPR 11 4mm
A 500CPR 14 5mm
| 512CPR 12 6mm
13 8mm
K]
HEDS-5140 | HEDS-9140 A B, I C 100CPR
OPT &[] E 200CPR
F 256 CPR
G 360CPR
H 400 CPR
A 500CPR
| 512CPR
A
New HEDM-5120 | HEDS-9100 A B B 1000 CPR
| OPT @@M@ | Extended J 1024 CPR
New HEDG-5120 | Resolution
OPT [@[2[E




Codewheels - 23.36 mm (0.920 in) Optical Radius
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Matching
Encoder
Package Outline Drawing Part No. Module Channels Resolution Shaft Size Page No.
(1] 2E 1-51
HEDS-6100 | HEDS-9000 A B D 192CPR 03 148in.
oPT A E 200CPR 06 1/4in. ]
H 400 CPR 07 5/16mm i
A 500CPR 08 3/8mm
I 512CPR 09 1Rin.
B 1000 CPR 10 54/8in.
J 1024 CPR 11 4mm
12 6mm
@ 13 8mm
HEDS-6140 | HEDS-9040 A B,I B 1000 CPR
OPT B2 J 1024CPR
@
HEDM-6120 | HEDS-9000 A B T 2000 CPR
OPT @R | Extended U 2048 CPR
Resolution
HEDG-6120
OPT [@EE




Quick Assembly Encoder —~ HEDS-5500 Series

Mounting | Through Page
Package Outline Drawing PartNo. | Channels | Type Hole Resolution Shaft Size No.
. - , -
HEDS-5500 AB Standard None K 96 CPR | 01 2mm 1-61
HEDL-5500 1-73
OPT 2R C 100CPR | 02 3mm
HEDS-5505 AB Standard 89mm | D 192CPR | 03 1/8in. 1-61
HEDS-55XX HEDL-5505 (0.35in.) 1-73
HEDS-56XX OPTHR E 200CPR | 04 5/32in.
HEDM-550X
HEDM-560X HEDS-5600 | A,B External None | F 256CPR | 05 3/16in. | 161
HEDL-5600 Mounting 1-73
OPT WEE Ears G 360CPR | 06 1/4in.
HEDS-5605 A B External 89mm | H 400CPR [ 11 4mm 161
HEDL-5605 Mounting 0.35in.) 1-73
OPTHRIA Ears A 500CPR | 14 5mm
I 512 CPR} 12 6mm
Bl 113 8mm
HEDS-5540 | A,B,I | Standard None L 100CPR 1-61
HEDL-5540 1-73
OPT ][22 E 200CPR
HEDL-55XX HEDS-5545 | A,B,| | Standard 89 mm F 256 CPR 1-61
HEDL 56XX HEDL-5545 (0.35in.) 173
i OPTRIEIE G 360CPR
HEDS-5640 | A,B,! External None H 400 CPR 1-61
HEDL-5640 Mounting 1-73
OPT El212 Ears A 500CPR
HEDS-5645 | A,B, | External 89mm | I 512CPR 1-61
HEDL-5645 Mounting (0.35in) 173
OPT 3122 Ears
HEDM-5500 | A,B Standard None B 1000 CPR 1-61
OPT [@
HEDM-5505 AB Standard 89mm | J 1024 CPR
OPT @I (0.35in.)
HEDM-5600 | A,B External None
OPT @[] Mounting
Ears
HEDM-5605 A, B External 8.9 mm
OPT [ Mounting (0.35in.)
Ears




Rofary Pulse Generator - HRPG Series

Package Shaft Feel/ Mechanical Page
Outline Drawing Part No. Resolution* Configuration Termination No.
nom 2@ K] 1-76
HRPG- $16 - Smooth 11-0.3"x 0.25" F - Pins Front
16 CPR with Bracket
ADMDMD OPT @R | D16 - Detented 13-0.3"x0.25"
16 CPR D-cut
S 32 - Smooth 14-05"x0.25" R - Pins Rear
32CPR with Bracket
D32 - Detented 16-0.5" x 0.25"
32CPR D-cut
564 - Smooth 17-0.8"x0.25" C - Cable Connector
64 CPR with Strain Relief
SCA - Smooth 19-0.8"x0.25"
120 CPR D-cut

51-7.6 mmx6mm

53-7.6mmx6mm
D-cut

54-127mm x 6 mm

56-12.7mm x 6 mm
D-cut

57-20.3 mmx 6 mm

59-20.3 mm x 6 mm
D-cut

*When ordering detented versions, a D-cut shaft is recommended.

(<]
=
17}
4
i
[
-4
=]
=
[=]
=

AND CONTROL




Rotary Pulse Generator — HEDS-5700

Package Page
Outline Drawing | = Part No. Termination Resolution | Drag Option - |Shaft Configuration | No..
o e 184
W~ Heps5700 | ins K 96 CPR |0- free spinning| 0-0.25"dia
k OPT 2R C 100CPR | 1 -static drag 1 -6 mm dia
HEDS-5701 | 6" Color Coded Leads | D 192 CPR 2-0.25" dia D-cut
OPT [EIE] E 200CPR
F 256 CPR
G 360CPR
H 400 CPR
A 500CPR
I 512CPR




Motion Control ICS — HCTL-XXXX Series
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Package Outline Drawing PartNo. | Package Description Page No.

HCTL-1100 PDIP | CMOS General Purpose Motion Control IC 1-104

HCTL-1100 | PLCC | CMOS General Purpose Motion Control IC
OPT PLC

388888 S8 85 aeer

"
Nely"is 15 20 21 22 29 2¢ 25 26 27 25 |PHA

Dﬂcmjvoo HCTL-2000 PDIP | CMOS Quadrature Decoder/Counter IC, 12-bit Counter 1-86
cuk(2 15 Dy
seL(]3 14{]D2
oe(]a 1303
RST(]s 12 gm
cus(fe 1 [os HCTL-2016 | PDIP | CMOS Quadrature Decoder/Counter IC, 16-bit Counter
cHA(}7 10 [ Jos
vss({s 9o,

e HCTL-2016 CMOS Quadrature Decoder/Counter IC, 16-bit Counter 1-102 ;
OPTPLC pPLCC |
o =he HCTL-2020 PDIP | CMOS Quadrature Decoder/Counter IC, 16-bit Counter, 1-86
akfz  w[do Quadrature Decoder Output Signals,
seL E 3 wo, Cascade Output Signals
OE[]4 1770,
ub s 16 [ CNTpcon
ne[]s 15 [ cNTeas
asT(]7 1470,
cis[]8 13 os
cHa ]9 12[7] 0g
vsQuo 1o R HCTL-2020 CMOS Quadrature Decoder/Counter IC, 16-bit Counter, 1-102 1
OPTPLC PLCC | Quadrature Decoder Output Signals, Cascade Output E
Signals |




Accessories for Encoders and Encoder Modules

Package Outline Drawing |  Part No. Description Page No.
] =——= | HEDS-8902 | 4-wire connector with 15.5 cm (6.1 in.) flying leads. Locks into 1-61
= HEDS-5500 and HEDS-5600 2 channel encoders. Also fits }gg
= s = HEDS-9000, HEDS-9100, and HEDS-9200 2 channel encoder
modules.
y——— | HEDS-8903 | 5-wire connector with 15.5 cm (6.1 in.) flying leads. Locks into 1-61
%g HEDS-5540 and HEDS-5640 three channel encoders. Also fits 132
= HEDS-9040 and HEDS-9140 three channel encoder modules.
HEDS-8905 | Alignment Tool for HEDS-9140 1-32
HEDS-8906 | Alignment Tool for HEDS-9040 1-32
HEDS-8901 | Gap Setting shown for film codewheels 151
HEDS-8932 | Gap Setting shown for glass codewheels 1-51
HEDS-8910 | Alignment Tool for HEDS-5540/5545 and HEDS-5640/5645. 1-61
OPTOO | Order in appropriate shaft size.
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Two Channel High Resolution
Optical Incremental Encoder

Modules
Technical Data

Features

* High Resolution: Up to
2048 Cycles per Revolution

¢ Up to 8192 Counts per
Revolution with 4X
Decoding

¢ Two Channel Quadrature
Output

¢ Low Cost

¢ Easy to Mount

* No Signal Adjustment
Required

e Small Size

¢ -40°C to 100°C Operating
Temperature

¢ TTL Compatible

e Single 5 V Supply

Description

The HEDS-9000 Options T and
U and the HEDS-9100 Options
B and J are high resolution two
channel rotary incremental
encoder modules. These options
are an extension of our popular
HEDS-9000 and HEDS-9100
series. When used with a code-
wheel, these modules detect
relative rotary position. The
HEDS-9200 Option 300 and 360
are high resolution linear

encoder modules. When used
with a codestrip, these modules
detect relative linear position.

These modules consist of a
lensed Light Emitting Diode
(LED) source and detector IC
enclosed in a small C shaped
plastic package. Due to a highly
collimated light source and
unique photodetector array,
these modules provide a highly
reliable quadrature output.

The HEDS-9000 and HEDS-
9100 are designed for use with
codewheels which have an
optical radius of 23.36 mm and
11 mm respectively. The
HEDS-9200 is designed for use
with a linear codestrip.

These components produce a
two channel quadrature output
which can be accessed through
five 0.025 inch square pins
located on 0.1 inch centers.

The resolution of the HEDS-
9000 Options T and U are 2000
and 2048 counts per revolution
respectively. The HEDS-9100
Options B and J are 1000 and

HEDS-9000/9100/9200
Extended Resolution
Series
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1024 counts per revolution
respectively. The HEDS-9200
Option 300 and 360 linear
encoder modules have resolu-
tions of 300 and 360 lines per
inch.

Consult local Hewlett-Packard
sales representatives for other
resolutions.

Theory of Operation

The diagram shown on the fol-
lowing page is a block diagram
of the encoder module. 'As seen
in this block diagram, the
module contains a single LED
as its light source. The light is
collimated into a parallel beam
by means of a single polycarbon-
ate lens located directly over the

STATIC DISCHARGE.

ESD WARNING: NORMAL HANDLING PRECAUTIONS SHOULD BE TAKEN TO AVOID




Block Diagram

Output Waveforms
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LED. Opposite the emitter is
the integrated detector circuit.
This IC consists of multiple sets
of photodetectors and the signal
processing circuitry necessary to
produce the digital waveforms.

The codewheel/codestrip passes
between the emitter and
detector, causing the light beam
to be interrupted by the pattern
of spaces and bars on the code-
wheel. The photodiodes which
detect these interruptions are
arranged in a pattern that
corresponds to the codewheel/
codestrip. These detectors are
also spaced such that a light
period on one pair of detectors
corresponds to a dark period on
the adjacent pair of detectors.
The photodiode outputs are
then fed through the signal
processing circuitry resulting in
A, A, B, and B. Comparators
receive these signals and
produce the final outputs for
channels A and B. Due to this
integrated phasing technique,

—

24v
/ CHANNEL A

|
1
| 24V
|
|

CHANNEL B

04V

the digital output of channel A
is in quadrature with that of
channel B (90 degrees out of
phase).

Definitions

Count (N): The number of bar
and window pairs or counts per
revolution (CPR) of the
codewheel.

1cycle (C): 360 electrical degrees
(°e), 1 bar and window pair.

1 Shaft Rotation: 360 mechani-
cal degrees, N cycles.

Pulse Width (P): The number of
electrical degrees that an output
ishigh during 1 cycle. This value
is nominally 180° or 1/2 cycle.

Pulse Width Error (AP): The
deviation, in electrical degrees
of the pulse width from its ideal
value of 180°e.

State Width (S): The number of
electrical degrees between a
transition in the output of chan-
nel A and the neighboring
transition in the output of
channel B. There are 4 states

ROTATION

per cycle, each nominally 90°.

State Width Error (AS): The
deviation, in electrical degrees,
of each state width from its
ideal value of 90°e.

Phase (¢): The number of elec-
trical degrees between the
center of the high state of chan-
nel A and the center of the high
state of channel B. This value
is nominally 90°e for quadrature
output.

Phase Error (A¢): The deviation
of the phase from its ideal value
of 90°e.

Direction of Rotation: When the
codewheel rotates in the direc-
tion of the arrow on top of the
module, channel A will lead
channel B. If the codewheel
rotates in the opposite direction,
channel B will lead channel A.
Optical Radius (R,,): The dis-
tance from the codewheel’s
center of rotation to the optical
center (0.C.) of the encoder
module.



Package Dimensions

26.7(1.06)
15.2
~ " (0.60) 2,54 (0.100) 4———4——8.6 (0.34) o o« o
0.63 (0.025) | 4% £ g9z E

Ql " o>ozo

OPTION — | 1.62 (0.060)—>| |«— 1.8(0.07) EA
CODE I |—> l«—t—1.0(0.04) i :

5.1(0.20) DATE CODE 2.21

B JUUUU\ F‘ 3732008 [— O 5 L _L_m v _ 11.5(0.45)

. : 014750002 1o - Lo.ioo; l 8.8 (0.35)
R D@ s TS T oo w-qol
ALIGNING Pe ©-46) ¥ 28041 - 5.8(0.23)
RECESS 67 (0. . - Ld opTicaL 7540
2.44/2.41 DIA. g fagﬁ%‘:sz)ﬁ::u CENTER (4;17357;%,1:04) \“5" f
{0.096,/0.095) & HOLE 2 PLACES 1.78+0.10 LINE ALIGNING RECESS
216 (0.085) 1.85(0.073)—= = (0.070+0.008) || [*>"5.46 £ 0.10 2.44/2.41 DIA.
DEEP 8.64 (0.340) REF.— 29240.10 (0.215 + 0.004) (0.096,0.095)

17.27 (0115 £ 0.004) - OPTICAL CENTER 2.16 (0.085) DEEP
(0.680) 24a/281x279 o0 —»|  l«—4.14(0.163)
le__ 20.96 (0.096/0.095 X 0.110) 10.2 ——6.35 (0.250) REF.
(0.825) 2.16 (0.085) DEEP 0.400)
TYPICAL DIMENSIONS IN
SIDE A MILLIMETERS AND (INCHES) SIDE B
Absolute Maximum Ratings
Storage Temperature, Tg -40°C to 100°C
Operating Temperature, Ty -40°C to 100°C
Supply Voltage, Ve -05Vto7V
Output Voltage, VO -0.5Vto VCC
Output Current per Channel, Iy .orsmnercnnes -1.0 mA to 5 mA
Recommended Operating Conditions
Parameter Symbol | Min. | Typ. Max. Units Notes
Temperature Ty -40 100 °C
Supply Voltage Vee 45 5.0 5.5 Volts Ripple < 100 mV,,,
Load Capacitance C, 100 pF 3.3 kQ pull-up resistor
Count Frequency f 100 kHz Velocity (rpm) x N/60
Shaft Axial Play - 10.125 mm
+0.005 in.

Note: The module performance is guaranteed to 100 kHz but can operate at higher frequencies. For frequencies above 100 kHz it
is recommended that the load capacitance not exceed 25 pF and the pull up resistance not exceed 3.3 kQ. For typical module
performance above 100 kHz please see derating curves.
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Electrical Characteristics
Electrical Characteristics over Recommended Operating Range, typical at 25°C.

Parameter Symbol | Min. | Typical | Max. | Units Notes

Supply Current Ioc 30 57 85 mA

High Level Output Voltage Vou 24 Volts | Ioy =-200 pA max.
Low Level Output Voltage VoL 0.4 | Volts | Io, =3.86 mA

Rise Time o t, 180 ns CL =25 pF :
Fall Time te 40 ns Ry =3.3kQ pull-up

Encoding Characteristics

Encoding Characteristics over Recommended Operating Range and Recommended Mounting
Tolerances. These Characteristics do not include codewheel/codestrip contribution. The Typical Values
are averages over the full rotation of the codewheel. For operation above 100 kHz, see frequency
derating curves. :

Description Symbol Typical Maximum Units
Pulse Width Error AP 5 45 °e
Logic State Width Error AS 3 45 e
Phase Error Ad 2 15 ‘e

Note: Module mounted on tolerance circle of $0.13 mm (+0.005 in.) radius referenced from module Side A aligning recess centers.
3.3 kQ pull-up resistors used on all encoder module outputs.

Frequency Derating Curves

Typical performance over extended operating range. These curves were derived using a 25 pF load with
a 3.3 k pull-up resistor. Greater load capacitances will cause more error than shown