






Bit 
Binary 
Code 

6 1 

6,7 10 

7 1 

8 1 

9,10,11 000 

9,10,11 001 

9,10,11 010 

9,10,11 011 

9,10,11 101 

9,10,11 110 

9,10,11 100 

9,10,11 111 

12-17 

15 1 

16 1 

17 1 

Table 3-29 {cont} 
EAE Microinstructions 

Function 

Reads ACOO into the EAE SIGN register prior to a signed multiply 
or divide operation. 

Takes the absolute value of the AC after the ACOO bit is read 
into the EAE SIGN register. 

Inclusive-ORs the AC with the MQ and places the result in the 
MQ. 

Clears the AC. 

SETUP instruction code. Accompanies code in bits 15,16,17. 

MUL instruction code. 

Unused instruction code. 

DIV instruction code. 

LONG RIGHT SHIFT instruction code. 

LON G LEFT SHIFT instructions code. 

NORMALIZE instruction code. 

ACCUMULATOR LEFT SHIFT instruction code. 

Specifies the step count for all EAE codes (9-11) except SETUP. 

For SETUP instruction code on Iy, complements the MQ contents. 

For SETUP instruction code only, inclusive-ORs the MQ with the 
AC and places the result in the AC. 

For SETUP instruction code on Iy, inc lusive-ORs the AC with the 
SC and places the result in the AC. 
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4.1 GENERAL MAINTENANCE 

CHAPTER 4 

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 avai lable a spare modules kit, SP09A, for use with the basic PDP-9 system and inc luding 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 

R002 Diode Network 8 

Rll1 NAND/NOR Gate 1 1 

S151 Binary-to-Octal Decoder 1 

S181 DC Carry Chain 1 

S206 Flip-Flop 6 

W005 Clamped Load 1 
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CHAPTER 5 

ENGINEERING DRAWINGS 

This chapter contains a complete set of engineering drawings pertaining to the EAE option 

along with circuit schematics of arr 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 

Arr 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 

A BUS LINK 

ACO .... LINK 

ADDR 10 

ALS 

CMPL 

CIl7 

DIV 

DIV NO GO 

DIV OV 

EAE CLR RO 

EAE OR ARO 

EAE OR LI 

EAE OR MBO 

EAE OR MOO 

EAE OR SUB 

EAE PWR CLR 

EAE RUN 

EAE SIGN 

EIR09-11 

EN CMPL 

FIRST 

Origin 

KE3 

KE3 

KE3 

KE4 

KE3 

KE3 

KE4 

KE2 

KE3 

KE3 

KE3 

KE3 

KE3 

KE3 

KE3 

KE3 

KE3 

KE3 

KE4 

KE3 

KE3 
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Description 

Enter ACOO into LIN K 

Recirculate LINK via LAR 

Add 10 to next Control Memory address 

Accumulator Left Shift command 

Complement the register contents in transfer 

Initiate a carry into the Adder 

Divide command 

Stop divide operations 

Divide Overflow 

Clear CM gating bi ts for argument fetch 

Set ARO bit on next CM STROBE 

Set LI bit on next CM STROBE 

Set MBO bit on next CM STROBE 

Set MOO bit on next CM STROBE 

Set SUB bit on next CM STROBE 

Clear flip-flops on power turn-on 

Start EAE instruction execution 

Store ACOO 

EAE instruction regi ster 

Enable complement function 

Start first arithmetic operation 



Signal Origin Description 

IN SHLl KE4 Enable Sh ift Left Function 

IN SHR1 KE4 Enable Sh ift Right function 

LLS KE4 Long Left Shift command 

LRS KE4 Long Right Shift command 

MQ SIGN KE3 Store divisor or multiplicand sign 

MUL KE4 Multiply command 

NORM KE4 Normal ize command 

ODD ADDR KE3 Add 1 to next CM address 

o BUS17(B) KE3 END Bit shifted into next register 

R-PULSE KE2 Up-date the Step Count 

SC12-17 KE2 Step Counter register 

SC CLR KE2 Clear the Step Counter 

SC FULL KE2 Step Counter up-dated to 778 

SCO KE2 Step Counter output gate 

SCOV KE2 Step Counter up-dated to 00
8 

SCOV(l) KE2 Set SCOV on normalize condition 

SCOV2 KE2 Step Counter up-dated to 00
8 

SETUP KE4 Setup command 

SUl-3 KE3 Setup or preparatory instruction phase 

TEMPl-3 KE3 Te"!porary 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 Mdtntenance Manual as part of the prewired, basic system. 

Drawing Number Title Revision Page 
~ 

B-CS-B105-0-1 Inverter B1 05, Circuit Schematic E 5-4 

B-CS-B133-0-1 Inverter B133, Circuit Schematic B 5-4 

B-CS-B213-0-1 Flip-Flop B213, Circuit Schematic F 5-5 

B-CS-ROO2-0-1 Diode Network R002, Circuit Schematic A 5-5 

B-CS-R 111-0-1 NAND/NOR Gate R111, Circuit Schematic F 5-6 

B-CS-S 151-0-1 Binary-to-Octal Decoder 5151, Circuit C 5-6 
Schematic 

B-CS-S181-0-1 DC Carry Chain 5181, Circuit Schematic A 5-7 

B-CS-S206-0-1 Flip-Flop 5206, Circuit Schematic B 5-7 
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Drawing Number Title Revision Page 

B-CS-WOO5-0-1 Clamped Load W005, Circuit Schematic A 5-8 

D-BS-KE09-A-2 EAE Step Counter and Control, Block Schematic E 5-9 

D-BS-KE09-A-3 EAE Operand Fetch Gating, Block Schematic K 5-11 

D-BS-KE09-A-4 EAE Execution Gating, Block Schematic B 5-13 

D-BS-KE09-A-5 EAE Data Flow, Flow Diagram A 5-15 

D-BS-KE09-A-6 EAE Flow, Flow Diagram (Sheet1) B 5-17 

D-BS-KE09-A-6 EAE Flow, Flow Diagram(Sheet2) B 5-19 

Link Control for EAE Instructions 5-21 
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B-CS-R002-0-1 Diode Network R002 I 

Circuit Schematic 
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B-CS-S 151-0-1 B i nary-to-Octa I Decoder S 151 , 
Circuit Schematic 
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D-BS-KE09-A-2 EAE Step Counter and Control, 
Block Schematic 
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D-BS-KE09-A-3 EAE Operand Fetch Gating, 
Block Schematic 
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D-BS-KE09-A-4 EAE Execution Gating, 
Block Schematic 
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SU 1 • MB .1l4( 1) : AC as~l1NK 
SU 1 , Me :15(.8) EAE ·OR MQO 

EAE 
SU 1. liB .1l7( I) : OR ARO 
SU l' lIB ·S6(1)· liB 87(t) 

AC .BIl( 1) : CIIPL 

SU 1 

SU 1. SETuP 
LI 

SU I 

: II SCOY, SCay 2 

: II SC 

: AOR L TEMP 3 

. B FIRST 
B EAE RUN 
II EAE SIGN 
II MO SIGN 

CLK. 511 : START """ MEMORT 
AND CTl IIEIIORY 

43 ACI, EAE (ARO,IIOO) CONT 41 

EAE • At I • 'SeTuP : SU 2 

SU 2 • (MUL V DIY) 
-EAE SIGN(I) : CMPL 

SU 2- :IIB 12-17 SC 

SU 2.118 BS(I} : AC B8-.EAE SIGN 

-15211180, +1. PCI, LI ISIII 

II • CONT : EAE CLR RO 
LI • ADRL ;;6 -+TEMP3 

41 ACO, 1101, Elf CONT 54 

EAE • IIQ 10 SETUP : SU 3 

SU 3 • liB 15(1) : CIIPL 
SU 3 : I-SCOV 2 
SU 3 • liB IE( 1) : EAE DR MOO 
1101 • liB ,118(8) : f):AE OR ARO 
SU 3 : I~COY 

-I CtR 

EAE-R • SCDY(Il) 

EAE-R : lINK-.TEilP 2 

IF NORMALI ZED : I .... SCOy 

TEMP 3(0) 'EAE-,C\1:)): I .... MQ SIGN 

EAE-R{EAE RUN(1) V SCOY 2(.8») 

r--~ 

L:AE_R-EIR ,B9(.8)·SCOY 2(8). HE ~UN(,II) 
51 

ODD ADDR 

O-BS-KE09-A-6 EAE Flow, Flow Diagram 
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j 
EAE-P' scav 2(9) : I-.EAE RUN 
EAE-P' HE RUN(S) ;I-.FIRST 
EAE-P • HE RUN( 1) ; B~F I RST 
EAE-P: 

o BUS l --> TEMP 1 
TEMP 2 ~ENO BiT D 
TEMP 3 ~ENO BIT 17 

FIRST(I)' scovel) : I--+SCOY 2 

EAE-P( 1)' SCOVeD) 
(NCRI Y llS) , SHl 

SCOV 2m 
EAE RUN( 1) • FIRST (0) 
• (LRS v IlUl) . SHR 

EAE-P(I).SCOV 2(B).DIV SHl 
t="IRST(I)'EAE RJN(r)'rv'G S:GNW:C\1PL EAE SIGN 

IIOn-;UQn 
llN~ TEMP 1 

LINK ~ 110 17 
Man -'>MOn-1 
110 jij!_ TEMP 1 

SAlE AS NORM 

AC 17-.110 .BI! 
Man ..... MOn+l 
110 11 -.. TEIIP 1 (NOT USED) 

AlS; 

EAE-R'S COV(0) 
EAE-Rl SC FUll 
EAE-R • SCOY( 1) 
EAE-R' scav 2( 1) 
EAE-R 
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IIPlRI I-HEII.P 1 (NOT USED) 

DIV; 0 - 1.10 17 
MOn ->1I0n-l 
110 liD -+ TEIIP 1 

!~Eii~s'1~~V ~ ,~:iBO 
EAE-P • . 0 I V E AE 
SCOV(~).TE'P 3(n) ; OR SUB 

EAE-P.DIV EAE 
• SCDV 2(0) OR II 

DIY OV 'EAE pm : DIV IDE NO 60 
Dlv IDE NO 60; ~ .... EAE RUN 

DIV ovm ;1- '-INK 
:I~SCOV 
1-> SCOv 2 

~iI!RO,AGI,EAE-P eONT 

SAME AS ABOVE EXCEPT READ; 

AR FOR UO 
Ae FOR AR 

53 

PAR PRODn -+ AGn+l 
PAR PROD 17-+TEIIP 2 

OR IIBO IIBO (ADO NUL T I Pl 'CAND TO AC) 

DIV: 110 liS -AC 17 
ACn->ACn-l 
ACOS ...... TEIIP 2, liNK 
Il.n~TEMP 3 

OR MBO NBO (ADO DIVISOR TO AC) 
OR SUB SUB (ADD ~'S CMPL OF nlVISOR TO AC) 
SUB II (XFER AC :OO .... LINK; ACn-l'O CRV-+TEMP 3) 
SUB . C 1 17 

EAE R(I). FIRST(I) 
• .«:rrn. l-DIV OV 

53 1100. AR I EAE-R, CONT 56 

SAllE AS ABOVE EXCEPT READ: 

IIQ FOR AC 
AR FOR Mq 

56 

~IACO,IIQI.EAE~i_==~CO~N~T=r'~57~---------------------------------;~5~7[A~R~O~,A~C~I~,E~A~E-~Rc===§CO~N~T~~~---------------------------J~---;~~~8EAUE~,DmOmNEE(~CrnON~Tl)----~~ 
SAllE AS ABOYE EXCEPT RoAD; SAllE AS ABOVE EXCEPT READ; EAE· DONE· CONT· Clk DlYO RESTART eli TIUJING 

AC FOR YO AR FOR AC EAE -~; 0 -t EN CMPL 
IIQ FOR AR AG FOR Ma 

Et~c~V 2(8) V EAE RUN( 1)]. ADD AD DR 1 D 
EAE-P, Mal' ACO EIR 99(0)- SCOV 2(1) EN C~Pl 
EN c: l? l - EAE SIGN (1) CMP l EN elm· EAE SIGN (I) . CliP!. 
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CML 

COM 

A BUS LINK 

SUB(U SUB tel 

EAE-R(t) r------IIItl._-J 

UI1l 

LI(e) 

EAE-P (1) EAE-R(1I 
END BIT 0 

ADRL(f)) TEMP 2 (1) 

SHU 
AXS(01 

ADR00 
EAE-P(I) EAE-P(01 

SHRI 

INSHRI ADR17 

INSHLI END BIT 17 
DIV OV(IJ 

TElF3(1) TEMPI (1) 

EAE-R(1J EAE-R(e) 

Link Control for EAE Instructions 
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