














CHAPTER 4
MAINTENANCE

4.1 GENERAL MAINTENANCE

The general maintenance practices described in the PDP=9 Maintenance Manual also apply

to the EAE option.

4.2 MAINTENANCE PROGRAM TAPES

Chapter 1 of the PDP-9 Maintenance Manual lists the diagnostic tapes and documents for
use with the EAE. | ’

4.3 REPLACEABLE PARTS

Table 4-1 lists all logic modules used in the EAE option by DEC type and quantity. The CP
UML drawing KC8 shows the module locations in the central processor wing of the PDP=9 frame. DEC
has available a spare modules kit, SPO9A, for use with the basic PDP=9 system and including spares for
the EAE option. If the kit is not on hand, it is recommended that one spare module of each logic type

be stocked to reduce equipment down-time while repairing faulty modules.

Table 4-1
EAE Module Complement
DEC Type : Module Type Quantity
B105 Inverter 1
B133 Inverter 1
B213 Flip-Flop 15
R0O02 , Diode Network 8
RITI | NAND/NOR Gate 1
S151 Binary-to=Octal Decoder 1
S181 DC Carry Chain 1
$206 " Flip-Flop 6
w005 - Clamped Load 1







CHAPTER 5
ENGINEERING DRAWINGS

This chapter contains a complete set of engineering drawings pertaining to the EAE option
along with circuit schematics of all logic modules. DEC engineering drawings are encoded as to type,
major assembly, and series. Drawing number codes and signal conventions are explained in Chapter 5

of the PDP-9 Maintenance Manual.

5.1 SIGNAL MNEMONIC INDEX

All signals originating on the EAE logic drawings are listed below in alphanumeric order.
The Origin column locates the source of the signals to the specific logic drawing, using the abbreviated

drawing number system.

Signal Origin Description
A BUS LINK KE3 Enter ACOO info LINK
ACO — LINK KE3 Recirculate LINK via LAR
ADDR 10 KE3 Add 10 to next Control Memory address
ALS KE4 Accumulator Left Shift command
CMPL KE3 Complement the register contents in transfer
CI117 KE3 Initiate a carry into the Adder
DIV KE4 Divide command
DIV NO GO KE2 Stop divide operations
DIV OV KE3 Divide Overflow
EAE CLRRQ KE3 Clear CM gating bits for argument fetch
EAE OR ARO KE3 Set ARO bit on next CM STROBE
EAE OR LI KE3 Set LI bit on next CM STROBE
EAE OR MBO KE3 Set MBO bit on next CM STROBE
EAE OR MQO KE3 Set MQO bit on next CM STROBE
EAE OR SUB KE3 Set SUB bit on next CM STROBE
EAE PWR CLR KE3 Clear flip~flops on power turn-on
EAE RUN KE3 - Start EAE instruction execution
EAE SIGN KE3 Store ACO0
EIRO%?-11 KE4 EAE instruction register
EN CMPL KE3 Enable complement function
FIRST KE3 Start first arithmetic operation
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IN SHLI
IN SHR1
LLS

LRS

MQ SIGN
MUL
NORM
ODD ADDR
O BUS17(B)
R-PULSE
SC12-17
SC CLR

SC FULL
SCO
SCoV
SCoV(1)
SCOV2
SETUP
SU1-3
TEMP1-3

Origin Description
KE4 Enable Shift Left Function
KE4 Enable Shift Right function
KE4 Long Left Shift command
KE4 Long Right Shift command
KE3 Store divisor or multiplicand sign
KE4 Multiply command
KE4 Normalize command
KE3 Add 1 to next CM address
KE3 END Bit shifted into next regisl‘er‘
KE2 Up-date the Step Count
KE2 Step Counter register
KE2 Clear the Step Counter
KE2 Step Counter up-dated to 778
KE2 Step Counter output gate
KE2 Step Counter up~-dated to 008
KE2 Set SCOV on normalize condition
KE2 Step Counter up-dated to 008
KE4 Setup command
KE3 Setup or preparatory instruction phase
KE3

Temporary LINK and END Bit storage

- 5.2 DRAWING LIST

Below is a list of all drawings included in this chapter. Other related EAE logic is included

in the Chapter 5 drawings of the PDP-9 Mdintenance Manual as part of the prewired, basic system.

Drawing Number

B-CS-B105-0-1
B-CS-B133-0-1
B~CS~-B213-0~1
B-CS~R002~0-1
B-CS-R111-0-~1
B-CS~S151=0-1

B-CS-S181-0~1
B-CS=-5206-0-1

Title

Inverter B105, Circuit Schematic

Inverter B133, Circuit Schematic

Flip-Flop B213, Circuit Schematic

Diode Network R002, Circuit Schematic
NAND/NOR Gate R111, Circuit Schematic

Binary-to-Octal Decoder S151, Circuit
Schematic

DC Carry Chain S181, Circuit Schematic
Flip-Flop S206, Circuit Schematic
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D-BS~-KEQ09-A-6
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Title
Clamped Load W005, Circuit Schematic
EAE Step Counter and Control, Block Schematic
EAE Operand Fetch Gating, Block Schematic
EAE Execution Gating, Block Schematic
EAE Data Flow, Flow Diagram
EAE Flow, Flow Diagram (SheetT)
EAE Flow, Flow Diagram(Sheet2)
Link Control for EAE Instructions
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EAE-R: SC FULL 11->SCov

EAE-R = SCOV(1) 11 —a8C0V 2 55
EAE-R * SCOV 2(1) B—>EAE RU1

EAE-R

0 BUS L—~TEWP 2

ADRL —> END BIT 8

TEMP 1 —>END BIT 17
EAE-R(1) «SCOV 2(@) * EAE RUN(!)

(ALS V NORM V LLS) : SHL |
EAE-R(1) » SCOV 2(2)

EAE RUN(1) » (LRSVHUL) SHR
EAE-R{1) » SCOV
~EAE RUN(1) DIV SHL

LINK—AC 17
ACn — ACn=1
LINK—> AC-17
AC 88— TEMP 2 (NOT USED)

NORM; HU B —>AC 17

LLs
LRS

Cn — ACn-1
AC 83 —TENP 2 (NOT SED)
1+ NORMALIZED: i —5COV
. SAME AS NORM

; LINK—> AC B8
ACn —> ACn+1
AC 17—>TENP 2

MUL; B CRY—>AC g8

DIv;

PAR PRODN - ACn+!
PAR PROD 17—>TEMP 2
OR B3 ; MBO (ADD MULTIPL!CAND TO AC)

M 28 "‘AC 17
ACn —ACn-1
AC 8§ —>TEMP 2, LINK
Qn —TEMP 3
R : MBO (ADD DIVISOR TO AC)

OR SUB * SUB (ADD 2'S CMPL OF N]VISDR TQ AC)
Sug o LI (XFER AC B—>LINK; ACn-1 »B CRY—>TEMP 3)

SuB .17
EAE R(1) - FIRST(1)
<ADR L: 1—-DIV OV

58

)55‘ ARG,ACH,EAE-P  CONT 53—

SAME AS ABOVE EXCEPT READ;

AR FOR MO
AC FOR AR

{

{53 MO0, ART EAE-R, — CONT [ 5]

SAME AS ABOVE EXCEPT READ;

MQ FOR AC
AR FOR MQ

56

|56/ ACO,MQI EAE-P __ CONT |57}
SAME AS ABOYE EXCEPT RZAD;

AC FOR MO
MO FOR AR

EAE-P - MOl * ACO EIR B9(F)- SCOV 2(1) @ EN CNPL
EN C4PL » EAE SIGN (1) . CNPL

={57 aR0.ACI EAE-R  CONT [ 44

NOTE:
1. TEMP 3 CONTAINS THE LINK IF NOT MODIFIED VIA EAE

2 ESERBIT ESIS INPUT TO HICGH ORDER BIT OF RECIEVING
3, Eﬁglg|$ 17 1S INPUT TO LOW ORDER BIT OF RECIEVING
4, EEL RgEERENCES TO TRANSFERS ARE LOGICAL REGISTERS
5. gngémn N REFERS TO BITS NOT DESCRIBED OTHERWISE.

SAME AS ABOVE EXCEPT READ;

AR FOR AC
AC FOR MO

EAE-R
((Scov 2(8) v EAE RUN(1)]: ADD ADDR 18

EN CMPL ~ EAE SIGN (1) - CNPL

—={ 43 £AE DONE_(CONT) s ]

EAE » DONE - CONT - CLK DLYD® RESTART CM TIMING
EAE—-yS:o-v EN CMPL

D-BS-KE09-A-6 EAE Flow, Flow Diagram
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um

Co o1

INSHR1

INSHL1 —@

ML
1'
co 0@ 4
3
A BUS LINK
-
jo— sus (1) SUB {9) —@ sutl) —e
0 1 ~A A uA
TEMP 3 j&— EAE-RI() MB4(1) —@
+1(@)
A A A
SAC (9B —e ACOS(1) —e
° ' ACD —> LINK A
L
su1)
LI PA A
4 MBp4(1)
>
° 1 ° 1 [ 1
LAR TEMP 1 TEM}’ 2
- L
. | F
s g
b3 LIm EAE-P (1) EAE-R(1) 1
0 BUS LINK J J J ) END BIT @
} ADRL(®) ~—} TEMP 2 (1) —H
A SHL1 T v v
AXs() aoreo —el | v EAE-P{1) — EAE-P(@) —
SHR1 —@f ]
A 1
ADR17 ,
A :
END BIT 17
DIV OV(1) T -
TEMP3(1) TEMP1 (1)
v vy
EAE-R(1) —<) EAE-R(D) —

Link Control for EAE Instructions
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