MD _BUS
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l MA BUS
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PAGE |NO SHIFT| SHIFT AND RIGH/LEF T/TWICE
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HENEE NN NN

MEM START 40ONS | |

+3

1S1 30ONS 4

TP1 2SO NS

.

TS2 3OECNS 2SENS /45@ NS

£

TP2 T2 NS

1S3 TEQONS 25 NS

TP3 . 1050 NS

TP4 . I35@ NS

STRCBE 25@ NS 156 NS

SOURCE Jioend  3<@ NS SO NS 35GNS
RETURN 4AQONS 45QNS 40ONS
WRITE 850NS "5GONS

INKIBIT 95@NS 35O NS




JMP
OPR
I0T

MRI_DIRECT ¢ IND

JMP _IND

FETCH

yamm;

LIMP IND )

DEFER

MRI_DIRECT

EXEC




PDP 8/e

MRI INSTUCTION CODING

FLOW DIAGRAM

\

L

MD 0--2=
OP CODE OF
DESIRED
INSTRUCTION

A= 1S OPERAND S ABSOLUTE
ADDRESS LOCATED ON
CURRENT PAGE OR PAGE

(INDIRECT) (DIRECT)
v
PICK POINTER
ON PAGE 0
or CURRENT
PAGE
B= IS OPERAND S ABSOLUTE
- ADDRESS, (MD3=0) OR
\ POINTER S ABSOLUTE
MDl= 0 ADDRESS (MD3=1) MDG= 1
 LOCATED ON CURRENT
(PAGE 0 ) PAGE? (CURRENT
PAGE)
1 S < ]
g N
NO /////jt\\\\\ YES
MD3=
07
: \
MO 5-11= WD 5-11=
EFFECTIVE EFFECTIVE
'ADD. OF ADD. OF
. POINTER OPERAND




POP "Y/e

Power Up Sequence

Enable
Preset

Signal

Register

Disable
Memory
Funcﬁions

v

Machine
Power
ON

Enable
Clock

Power

Enable TS1
Disable
TS2 TS3 TS

Disable
1/0
Hold
Logic

4

Disable
RUN
Mode

4HO

\\\\\3K?

YES

Y

Disable
Preset
Signal

END
Power Up

Y

Y

Y



MEM
START

PDP_8/e
TIMING FLOW

Sheet #1

ENABLE THE 2 LOGIC LO S OF FIRST
74194 CHIP TO BE SHIFTED RIGHT.

\

AT 100 n, sec INTO THE TIMING
CYCLE, RETURN AND SOURCE = H

IN ORDER TO PROPAGATE MEMORY READ
CURRENT .

\

AT 200 n. sec INTO THE TIMING
CYCLE,MD DIRECTION= L TO MAKE
MEMORY DATA AVAILABLE TO THE
CPU CONTROL LOGIC.

Y

AT 250 n. sec INTO THE TIMING
CYCLE, TP1, AND STROBE =H. TPl

IS USED TO PRODUCE THE LOAD FOR
TS1. STROBE IS USED TO ENABLE THE
MEMORY DATA OUT OF THE SENSE AMPS.

AT 300 n. sec INTO THE TIMING
CYCLE,TS1 = H AND TS2 = L.

\b.

AT 400 n. sec INTO THE TIMING
CYCLE, STROBE = L TO INSURE THAT
MEMORY DATA IS BROUGHT FROM CORE
ONLY DURING A MEMORY READ. -

YES FAST

CYCLE?

NO

©



®

v

!

AT USO n. sec SOURCE

L.

AT )UU nie Sec RETURN

IN ORDER TO DISABLE MEMORY
READ CURRENT. ALSO AT 500
ne sec TP2 = H TO PRODUCE
A 1OAD FOR TS2.

AT 450 n. sec INTO THE TIMING
CYCLE, SOURCE = L AND AT 500
n. sec RETURN = L TO DISABLE
MEMORY READ CURRENT.

dvadsva

AT 700 n. sec INTO THE TIMING
CYCLE,TP2 = H TO PRODUCE A

AT 550 n. sec INTO THE LOAD FOR TS2.
TIMING CYCLE,TS2 = H, AND
7S3 = L. SL
AL AT 750 ne. sec INTO THE TIMING

AT 650 n. sec INTO THE
TIMING CYCLE,WRITE = H IN
PREPARATION FOR A MEMORY
WRITE.

CYCLE,TS2 = H AND TS3 =

\/

AT 850 n. sec INTO THE CYCLE

WRITE = H IN PREPARATION FOR A
MEMORY WRITE.

-~ as T

AT 750 ne. sec INTO THE
TIMING CYCLE, SOURCE,
RETURN, AND INHIBIT = H
T0 PROPAGATE MEMORY WRITE

CURRENT AND INHIBIT CURRENT

I

AT 950 n. sec INTO THE TIMING
CYCLE, SOURCE, RETURN, AND
INHIBIT = H TO PROPAGATE
MEMORY WRITE CURRENT AND
INHIBIT CURRENT.

AT 850 n. sec INTO TH
TIMING CYCLE,TPB = H
PRODUCE A LOAD FOR T

l
Y

|

AT 1050 n. sec INTO THE TIMING
CYCLE,TP3 = H TO PRODUCE A
LOAD FOR TS3. .

AT 900 n. sec INTO THE
TIMING CYCLE,TS3 = H AND
TQ}"’ = L-

¥

N

AT 1100 n. sec INTO THE
TIMING CYCLE,SOURCE, AND
INHIBIT = L. AT1150 n. sec
INTO THE TIMING CYCLE,
RETURN, AND WRITE = L. THIS
IS DONE TO DISABLE MEMORY
WRITE AND INHIBIT CURRENTS.

AT 1100 n. sec INTO THE TIMING
CYCLE,TS3 = H AND TS4 = L.

T

AT 1300 n. sec INTO THE TIMING
CYCLE, SOURCE, AND INHIBIT = L.
AT 1350 n. sec INTO THE TIMING
CYCLE, RETURN, AND WRITE = L.
THIS &S DONE TO DISABLE MEMORY
WRITE AND INHIBIT CURRENTS.

f@ 1200 rie
sec TP4=H

@ 1400 n.
( sec TP4=H> 4}/&
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DESIGNATES
768 CORES

EXAMPLE OF X READ LINE LAYOUT

X 00 —O—a ofX
< O 0“ \)RX
—(O—g |- oRX
*— O—e— o BX
¢ -O—a o RX
o —O—e ?——ORX
*—)—a oRX
o—(0 -—a o RX
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MEMORY AD.. .3S SELECTION

=T

o

~3

')( '\{ FIG.#i

L_THIS OCTAL DIGIT,WHICH IS
COMPRISED OF MA 0---2,WILL
SELECT A READ OR WRITE LINE IN
THE UPPER LEFT HAND QUADRANT,

=——THIS OCTAL DIGIT, WHICH IS
COMPRISED OF MA 3---5, WILL
SELECT A READ OR WRITE LINE
IN THE UPPER RIGHT HAND
QUADRANT .

THIS OCTAL DIGIT, WHICH IS
COMPRISED OF MA 6---8, WILL
SELECT A READ OR WRITE LINE
IN THE LOWER LEFT HAND

QUADRANT .

#
FIG. 2
OUTPUT LINES

-~ N\

L

RWROQNRW W
8251 . .8251_ | READ H
R/W OUTPUT
LINE CONTROL
SIGNAL.
MA O===2

#
FIG. 2. ILLUSTRATES THE UPPER LEFT HAND QUADRANT

OF PRINT E. EACH 8251 HAS 8 OUTPUT LINES; 4 FOR
READ AND 4 FOR WRITE FUNCTIONS. ONE READ OR WRITE

LINE( DEPENDING ON THE FUNCTION) MUST BE SELECTED

IN ORDER TO SELECT THE DESIRED ADDRESS. THIS IS DONE

BY THE COMBINATION OF THE MA BITS( THE OUTPUT LINES

WIRED AS SHOWN IN HANDOUT ). THE ABOVE INFORMATION
IS APPLICABLE TO THE OTHER 3 QUADRANTS

OF PRINT 3.

THIS OCTAL DIGIT, WHICH IS COMPRISED OF
MA 9---11, WILL SELECT A READ OR WRITE

LINE IN THE LOWER RIGHT HAND QUADRANT,

~
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WHEN READING, USE OUT ACTIVE PINS 4,567
WHEN WRITING, USE OUT ACTIVE PINS 0123
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X

ADDER_TQ0GIC TRUTH TABLES

co c1 c2 RESULT
L L L DATA—=PC
L L H DATA——a=AC
L H L PC + DATA—=PC
L H H AC —=DATA, CLR AC
H L L DATA —»PC
H L H AC/DATA ored —=AC
H H L PC + DATA—=PC
H H H AC/DATA ored —sAC
ADDER _CONDITIONS
LEFT __RIGHT  CAR IN _ SUM  CAR OUT
H H H H H
H L H L H
L L H H L
M H L L H
H L L H - L
L L L L L

ENO EN1 EN2 RESULT
L L L PC
L 1 |, H )
L H L ¥Q
L . H H ¥A
H X X 2ERO
DATA T DATA F RESULT
L L COMPLENENT
L H TRUE
H L ZERO
PAGE RIGHT LEFT TWICE  RESULT
L L L L CURRENT PAGE
X L L H AND
X L H L RICHT 2
X L H H RIGHT 1
X H L L LEFT 2
X H L H LEFT 1
X _H H L swap
¥ H H H . NO SHIPT
H L L L PAGE ZERO
A




RIGHT 1EFT TWICE PAGE 2 USE LEFT RIGHT CI SUM CO
L L L L CURRENT PAGE H H - H H H
T. 1 H X AND H L H L H
L H L X RTR L L H H L
L H H X RAR H H L L H
H L L X RTL H L L H L
H L H X RAL L L L H L
H H L X BYTE SWAP
H H H X NO SHIFT
L L L H PAGE ZERO
ENO EN1 EN2 ADDSER IN DATA T DATA F ADDER IN! {IND1 IND2 RESULT
L L 1 PC L L DATA BU3 L L AC —»BUS
L 1 -H WMD L H DATA BUS L H BUS
I H L N9 H L ZERO H L NQ —»BUS
1 H H NA H H STATUS
H X X  2ERO
cO €1 C2 RESULT +AND/-OR
. 1L I DATA——=PC I :
L L H DATA—=AC ) D—
I H 1 ©PC + DATA—=PC "f
. H H AC—>DATA, 0—=AC I L L
H 1L L DATA—PC L H L
H L H AC ored DATA—AC H L L
H H 1 PC + DATA—=PC H H H
H H H AC ored DATA—sAC
___=DPND/+OR +NAND/-NOR ~NAND/+NOR
- — -] >4 ___a*"f —G
L 1L L L L H L L H
L H H L H H L H L
H L H H L H H L L
H H H H H L H H L
&
re =
Y XOR INVERTER
N
ST > o
o I.-
NOL L L L H L
}\Q\s L H H H L H
h » . —
}}: }.f g p o e Tt

A



PDP «

8E MANUAL KF

© FLOW DIAGRAM

LA CONTINUE EX+TP CLEAR gXT L0
AN e =
11 | | 1 | l
SR—>DATA MEM START MEM START INITIALIZE SR—> DATA
| | I
DATA —>MA MA+1 —2» PC DATA 6-11
I EX T DP —> 18,17, A
1-> F.
T2 ]
MD —>MB SR—> DATA
DATA —» MB
MB
T3 N
m8—p M
! O -»RUN
T4
PC—>MA
1> F

cl
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LA
QUALITY [ Losn @ bp. £EvA,

PULSE\>

' KEY
. ASSRT, |
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/‘ KEY
' QUALIFY
=/
¢
LA CLR konTlEXaM DEP
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‘ gl
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—> MEM
START
E e s 5

> SEE

" HANDOUT
A



LAME
A\

BTV T OIMIW D )
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14

l)J) AC

' : 1S1 | LAMP
BUS 3_\ = >|enABLE
O O g \ > 1
O -5 O TATU‘S‘ SIL_/
O o—
g IN
¢ Ej 01 SEE
i IND 2 HANDOUT
‘ A
9 ' /v
DATA

ENABLE
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(A)
(B)
(C)

(D)

(E)

PDP 8/e
KEY FUNCTION SIGNALS

HANDOUT A
IND 1 IND 2, Result
L . L AC——>BUS
L H BUS—>BUS
H L MQ=—2>»BUS
H H STATUS—>>BUS
KEY LA _
KEY CONTROL H Qualification for MA LOAD
MS DISABLE L Disables MAJOR STATES and IR
MD DIR. IN. L NO use for KEY LA
BK DATA CONTROL L NO use for KEY LA
- SR----BUS H Enables SR to the DATA BUS
KEY EXAM
KEY CONTROL L Allows one timing cycle only
MS DISABLE L Disables MAJOR STATES and IR
MD DIR, IN. L Enables MEM—>MD LINES
BK DATA CONTROL L Enables MD-—>MB
SR----BUS L Disables SR———>BUS
KEY DEP
KEY CONTROL L Allows one timing cycle only
S DISABLE L Disables MAJOR STATES and IR
MD DIR. IN. H Disables MEM—>MD LINES
BK DATA CONTROL H Disables MD——>MB
SR----BUS H Enables SR—>BUS
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1.5 K

POP 8/e

BUS LOCiC CONCEPT
AND
724 POWER SUPPLY REQUIREME!

BUS LINE

THE 1.5K RESISTOR AND THE |
DIODE ARE LOCATED ON THE

+3 VvV M 8320 (on the M 832) BUS
LOADS CARD.
H?724 POWER SUPPLY
OUTPUT VOLTAGE +15 V +5 V -15V +8 V
CURRENT OUTPUT 1A 20 A . 8 A 2 A
CURRENT USED 8 A 6 A k.5 A 1.25 A
UNUSED CURRENT 2 A 14 A 3.5 A
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MD 3

MD 5

MD 6

MD 7
¥D 8

AP1

BK1

BL1

A

BM1

BP1

Q

DK1

INTE RNZ/ I//d

s b s r

DEYICE CODE SELECTIO!

(632X)

o

O-————»©05320

cL/
92 ror 32X
c D1
I/o PRUSE
Mp 9 DIi r—:
MD 10 DMl N\
+—d
MD 11 DP1 -—\
'k———QL_..._.//

ol




INTERNAL I/0

EXAMPLE INSTRUCTION SET

INSTRUCTION FUNCTION
6321l = mmmmm e CHECK FLAG AND SKIP IF =(1)
6322~ -mmmmme e SKIP ONCE IF FLAG "A" =1,

SKIP ONCE IF FLAG "B" = 1,

SKIP TWICE IF FLAG "A" AND '
FLAG "B" ARE = 1.

6328 =~ mmmmmmm e TRANSFER AC TO DEVICE

6325 -—=mmmmmmmmm e TRANSFER AC TO DEVICE, O---AC

6326-=mmmmmmmmmmmem TRANSFER DATA FROM DEVICE TO
AC,

(X o e —— TRANSFER DATA TO THE PC.

18



GATING FOR SKIP AND INT. REG.

#
FIG. 1
6321
”__~_4:>>_. st SKIP BUS
1~ Jsss1
PLAG(1)
CP1 INT. REQ.
8881 )e
ﬁ

THE PURPOSE OP THIS GATING IS TO
ALLOW SENSING OF SKIP CONDITIONS

AND ACKNOWLEDGING INTERRUPT REQUESTS -

FROM THE DEVICE.

ol

FIG.

TP3
CH2

384

I/G OUTPUT TRANSFER GATING

co €1 c2 L
H H H = ACVDATA--==AC
#
2
DATA BUS
0 1
. (DATA)
c D
-Q "’““‘bﬁ.___._..._-.'.
o 384 )}— --——Qau X 6324

THE PURPOSE OF THIS GATING IS TO
ALLOW THE TRANSFER OF THE AC TO A
REGISTER IN THE DEVICE.



DATA~==-AC GATING

—_— ™h BUS
4
FIG. 3
8881
TP3
CH2
0 1
(DATA)
c

6324

THIS GATING HAS THE SAME FUNCTION

AS THAT OF FIG.#2 PLUS THE DATA FROM

Oc¢

TO THE AC.

DATA—>AC = Co=L, ci=L, C2=H

THE DEVICE REGISTER CAN BE TANSFERED

FIG. 4

TP3

CH2

DATA=~==PC GATING

LaTA BUS
P
0 1
(DATA)
D
O~ 6324

> , co
‘ CEl

C1

!

CH1

Cc2

6327

“f

CJ1

THIS GATING PROV;DES THE SAME

FUNCTIONS AS THOSE OF FIG. 2 and 3 PLUS

THE TRANSFERING OF DATA——>PC.
DATA——>PC= CO=L, Cl=L, C2#®%
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FIG. 5

TP3

CH2

D&ATA BUS

o

.|§

6326

6327

ACe—=3DATAE . Dooesehl

i mrenior an

THIS GATING PROVIDES THE
SAME FUNCTIONS AS THOSE OF
FIG.#Z.B, and 4 PLUS THE
0=—3>AC AFTER THE AC HAS
BEEN TRANSFERED TO THE

DATA BUS.(0—»AC @ BUS STROBI
AC—~>DATA, 0-=>AC

CO=L, Cl=H, C2=H
CO

c2

6324

>
:} - C1
D
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T R UATE 16

~J : . NOT LAST TRANSFER

200 n sece.
BUS STROBE

- DELAY

PULSE LOGI
FLAG A (1 : (
( )l> , TRIGGCERS opn
PoS IT/7ve XETon
FLAG b_ﬂ)%

&7

7S3 l _ 6322 e

TP2

T ¢o TP3

Yy

c2
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INTERRUPT SEQUENCE DESCRIPTION SHRET

BEFORE THE CPU I

PEF/IRR VLN ST S B &+ 4 4

(V5}

ABLE TO ACKNOWLEDGE AN

INTERRUPT

Csaeiwerss

[

REQUESTS FROM DEVICES,THE INTERRUPT SYSTEM MUST BE
ENABLED, THE FOLLOWING IS A PROCEDURE IN ORDER TO
ENABLE THE INTERRUPT SYSTEM.
a) AN ION INSTRUCTION,6001,MUST BE PERFORMEDl THTS
INSTRUCTION WILL "TURN ON" THE INTERRUPT SYSTEM
ONLY HALF WAY,
b) ANY INSTRUCTION THAT FOLLOWS THE 6001 WILL
FULLY ENABLE THE INTERRUPT SYSTEM,

. WHEN THE INTERRUPT SYSTEM HAS BEEN ENABLED, THE CPU

IS CAPABLE OF ACKNOWLEDGING INTERRUPT REQUESTS. THE

FOLLOWING IS A GENERAL DESCRIPTION OF ACKNOWLEDGING

AN INTERRUPT REQUEST:

a) THE CPU WILL ACKNOWLEDGE AN INTERRUPT REQUEST

AT TP3 TIME OF ANY MAJOR STATE PROVIDING THAT
FETCH IS THE NEXT MAJOR STATE TO OCCUR. BY
ACKNOWLEDGING THE INTERRUPT REQUEST THE NORMAL
OCCURENCES OF TS4 ARE DISABLED. INSTEAD OF
PERFORMING PC---MA ( OR PC + 1----MA FOR A SKIP
CONDITION) O's ARE FORCED TO THE MA. THEREFORE;
THE NEXT ABSOLUTE ADDRESS TO BE REFERENCED IS
0000. ALONG WITH FORCING THE CPU TO GO TO ADDRESS
0000, THE IR IS FORCED TO DECODE A JMS INSTUCTION,

23



INTERRUPT SEQUENCE DESCRIPTION SHEET 2

NOW THE CPU IS FORCED TO PERFORM A JMS INSTRUCTION

AT ADDRESS 0000. SINCE THE CPU's IR IS FORCED TO DECODE

A JMS AND ABSOLUTE ADDRESS 0000 WAS FORCED TO THE MA,

THE CPU CAN ELIMINATE THE NEED FOR A FETCH CYCLE, THE

CONTROLING LOGIC FOR CHANGING MAJOR STATES IS FORCED

TO PRODUCE THE CONDITIONS THAT WILL ALLOW THE MAJOR

STATE OF EXECUTE TO OCCUR NEXT. THE VALUE OF THE PC

( WHICH IS THE NEXT INSTRUCTION'S ADDRESS FOR THE MAIN

PROGRAM) WILL BE STORED IN ADDRESS 0000. ADDRESS 0000

IS NOW THE ENTRANCE POINT FOR RETURNING TO THE MAIN

PROGRAM. THE FIRST INSTRUCTION OF THE SUBROUTINE WILL

BE PERFORMED AT ADDRESS 0001 . AT THIS POINT AN

INTERROGATION ROUTINE IS EXECUTED (SEE HANDOUT 2§ ).

AS THE JMS IS EXECUTED,THE INT. SYS. IS AUTOMATICALY SHUT OFF.

3. UPON THE COMPLETION OF THE INTERROGATION AND THE SERVICE
ROUTINES, PROCEDURES FOR RETURNIG TO THE MAIN PROGRAM ARE
AS FOLLOWS:

a) BECAUSE THE TNTERRUPT SYSTEM WAS DISABLED DURING THE
JMS, WHICH ALLOWED THE INTERRUPT BEING PROCESSED NOT
T0 BE INTERRUPTED BY ANOTHER INTERRUPT, THE INTERRUPT
SYSTEM SHOULD BE ENABLED TO ACKNOWLEDGE ANY LOWER
PRIORITY INTERRUPTS BEFORE RETURNING TO THE MAIN
PROGRAM, THIS IS ACCOMPLISHED BY PERFORMING AN ION

24



INTERRUPT SEQUENCE DESCRIPTION SHEET 3

INSTRUCTION AT THE NEXT TO THE LAST ADDRESS OF THE
SERVICE ROUTINE PROGRAM. THE ION INSTRUCTION IS
THEN FOLLOWED BY THE JMP INDIRECT TO ADDRESS 0000.
IF ANY LOWER PRIORITY INTERRUPTS ARE PRESENT AT THIS

&

A ke ke e e

THEY WILL BE ACKNOWLEDGED ( ACCORDIN

o Sk bk e A o el

AND THE ORIGINAL CONTENTS OF ADDRESS 0000, WHICH HOLDS

Q0 PRIORITY)

THE PC OF THE FIRST INTERRUPT WILL NOT BE CHANGED.,

25



INTERRUPT SEQUENCE FLOW DIAGRAM SHEET 1

ALL THE FUNCTIONS OF

THE PRESENT MAJOR STATE
ARE PERFORMED NORMALLY &
UP TO INT. STROBE TIME.

STROBE? >~

ETURN
TO
FETCH?

NO

!

CONPLETE THE

FUNCTIONS OF &
TS4 AND PRO-
CEEDE TC THE
NEXT MAJOR -
STATE.
INT.
YES SYSTEM : NO

ON?

INT.
REQUEST? NO

e

)

(

LOGIC ENABLES
CONDITIONS TO
FORCE:0's TO
THE MA, JMS TO
THE IR, AND THE
EXECUTE MAJOR
STATE.

26



INTERRUPT SEQUENCE FLOW DIAGRAM

<l§>
v

THE CPU PERFORMS THE
JMS AT ADDRESS 0000.
THE INT. SYSTEM WILL
BE AUTOMATICALLY DIS-
ABLED AT TP1 OF THE

JMS.

/

THE INTERROGATION
ROUTINE STARTING
AT ADDRESS 0001 IS
PERFORMED .

SHEET 2

AUSE

YES OF INTERRUPT NO

DETERMINED?
N :

ENTER THE SERVICE
ROUTINE FOR THAT
DEVICE

Vi

v

REMAIN IN THE
INTERROGATION
ROUTINE UNTIL
CAUSE OF THE
INTERRUPT IS

LOCATED.

UPON COMPLETION OF
THE SERVICE ROUTINE
ENABLE THE INTERRUPT
SYSTEM AND JMP IN-
DIRECT TO ADDRESS
0000.

Y

ANY LOWER PRIORITY
INTERRUPTS WILL BE
ACKNO¥LEDGED BEFORE
RETURNING TO THE
MAIN PROGRAM.

{

2(



INTERROGATION ROUTINE SHEET 1

EXAMPLE PROGRAM

0000/ PC (XXXX)
0001/ DCA 3050
0002/ GTF 6004
0003/ DCA 3051
0004/ JMP I 5405
0005/ 7000

7000/ 6XXX
7001/ SKP 7410
7002/ JMP 5250
7003/ 6XXX
7004/ SKP 97410
7005/ JMP 5300
7006/ 6XXX
7007/ SKP 7410
7010/ JMP 5350

DESCRIPTION OF
BASIC INTERROGATION ROUTINE

THE ABOVE PROGRAM IS AN EXAMPLE OF A BASIC INTERROGATION
ROUTINE. IN ADRESS 0000 THE PC ( WHICH IS THE ADDRESS OF THE
NEXT INSTRUCTION FOR THE MAIN PROGRAM) IS STORED FROM THE
FORCED JNS OF THE INTERRUPT SYSTEM. THE DCA 3050 LOCATED IN
ADDRESS 0001 IS USED TO STORE THE AC VALUE IN CASE THE
DEVICE CAUSING THE INTERRUPT TRANSFERS INFORMATION TO THE AC.
THE CONTENTS OF ADDRESS 0002, A GTF, IS USED TO BRING THE
VALUE OF THE LINK INTO THE AC. THE GTF IS FOLLOWED BY A

DCA 3051 , IN LOCATION 0003, SO THAT THE VALUE OF THE LINK
MAY BE STORED IN MEMORY. THE JMP I LOCATED IN ADDRESS 0004
IS USED TO EXIT PAGE "0". THE REASON FOR EXITING PAGE"0" IS
THAT IT IS USED FOR AUTO INDEX PURPOSES AS WELL AS DIRECT
ACCESS . FROM ALL PAGES.

THE JMP I TAKES THE PROGRAM TO ADDRESS 7000 WHERE THE

INTERROGATION ROUTINE BEGINS. THE FIRST PART OF THE
PROGRAM WAS WRITTEN FOR "HOUSE CLEANING" PURPOSES. THE
INSTRUCTION LOCATED IN ADDRESS 7000, LISTED AS 6XXX, WILL
CHECK INTERRUPT FLAG OF THE FIRST DEVICE (PRIORITY 0) FOR
A SKIP CONDITION. IF THAT DEVICE®'S INTERRUPT FLAG WAS SET,
A SKIP CONDITION WOULD RESULT CAUSING THE PROGRAM TO
REFERENCE ADDRESS 7002 INSTEAD OF 7001. THE INSTRUCTION AT
ADDRESS 7002, AJMP 5250, WILL ENTER THE SERVICE ROUTINE FOR

DEVICE PRIORITY 0.
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INTERROGATION ROUTINE : SHEET 2

EXAMPLE PROGRAM

-rr\ NVYTAR ntq 'rmmn\qnn‘pm 'G'T Ar‘ mnq mnm SEm mut:\ nDr\ﬁpAnn

ORI SV I Y LD )

WOULD REFERENCE ADDRESS 7001. AN UNCONDITIONAL SKIP 7410,
LOCATED AT ADDRESS 7001 WILL CAUSE THE PROGRAM TO SKIP
OVER THE JMP 5250. THUS THE ENTRANCE POINT FOR THE SERVICE
ROUTINE OF DEVICE 0 IS SKIPPED OVER.

THE SAME SEQUENCE OF CHECKING THE INTERRUPT FLAGS APPLIES TO
THE OTHER TWO DEVICES.

THE NEXT PORTION OF THE EXAMPLE PROGRAM DEMONSTRATES
HOW TO ENTER THE MAIN PROGRAM AND ALSO ENABLE THE INTERRUPT
SYSTEM. THIS PORTION OF THE PROGRAM WILL BE EXECUTED AFTER
THE MAIN PORTION OF THE SERVICE ROUTINE HAS BEEN COMPLETED.

(AS AN EXAMPLE, DEVICE PRIORITY 1 WILL BE USED)

7124/ CLA 7200
7125/ TAD 1051
7126/ RTF 6005
7127/ CLA 7200
7130/ TAD 1050
7131/ ION 6001
7132/ JNP 5400

AT LOCATION 7124, A CLA CLEARS THE AC IN PREPARATION
FOR RESTORING THE VALUES THAT WERE STORED IN MEMORY BY THE
"HOUSE CLEANING" PORTION OF THE PROGRAM. THE TAD INSTRUCTION,
1051, LOCATED AT ADDRESS 7125 WILL BRING THE ORIGINAL CON-
DITION OF THE LINK, PRIOR TO THE INTERRUPT, INTO THE AC.
FOLLOWING THE TAD INSTRUCTION IS A RTF INSTRUCTION. THIS
INSTRUCTION WILL RETURN THE ORIGINAL CONTENTS OF THE LINK,
WHICH IS NOW IN THE AC, BACK INTO THE LINK. THE NEXT LOCATION,
7127, HOLDS A CLA INSRUCTION. THIS WILL BE USED TO CLEAR THE
AC IN PREPARATION FOR RESTORING THE ORIGINAL AC, PRIOR TO THE
INTERRUPT. AFTER THE AC HAS BEEN CLEARED BY THE CLA, THE TAD
INSTRUCTION, 1050, AT ADDRESS 7130 WILL BRING THE ORIGINAL
CONTENTS OF THE AC, PRIOR TO THE INTERRUPT, BACK INTO THE
AC. THE 6001 INSTRUCTION, ION, WILL PARTIALLY ENABLE THE
INTERRUPT SYSTEM. THE LAST INSTRUCTION, 5400, WILL FULLY
ENABLE THE INTERRUPT SYSTEM AND ALLOW THE PROGRAM TO
RETURN TO ADDRESS 0000. FROM THIS POINT THE PROGRAM CAN
ENTER THE MAIN PROGRAM OR ACKNOWLEDGE ANY LOWER PRIORITY
INTERRUPTS THAT MAY BE PRESENT.



PDP_8/e
POS. I/0 BUS

OP CODE FLOW_DIAGRAM
= JOT
NO YES
INTERNAL
1\\\\iigz////
ENABLE POS. ' DISABLE P0OS. I /0 BUS
1/0 BUS AND CONMPLETE INTERNAL |

1/0 FUNCTION.

AT TP2 LOAD IOP REGISTER
WITH ND BITS 9,10,and 11.

N

DURING TS3, NOT LAST TRANSFER
IS PRODUCED FORCING TS3 TO BE
LONGER IN DURATION. THIS ALLOWS
SUFFICIENT TIME FOR THE IOP
PULSES TO BE GENERATED. MAIN
TIMING IS SUSPENDED IN TS3 .
UNTIL NOT LAST TRANSFER IS

DISABLED,
V

AT TP3 THE IOP TIMING LOGIC
IS ENABLED. IT WILL CYCLE
ONE TIME FOR EACH IOP PULSE.

5

GENERATE HIGHEST PRIORITY IOP E .
PULSE. ' : o
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YES

Y

A

o2
N

Y

100 n. sec. PRIOR TO THE
TERMINATION OF THE IOP
PULSE, A BUS STROBE PULSE
IS PRODUCED. BUS STROBE
PRODUCES AC LOAD IF C2=H
OR A PC LOAD IF C2=L.

v

HAVE ALL

POS. I/

4 -

(pe}

FLOW DIAGRAM

#

v

SHEET 2

REQUIRED I0P PULSES

BEEN GENERATEV

\/.'

DISABLE NOT LAST TRANSFER.
ENABLE IOP TIMING LOGIC TO
PRODUCE A "DUMMY CYCLE"™
(NO IOP PULSES ARE PRODUCED).
THE DUNMMY CYCLE IS USED TO
ADD THE SKIP COUNTS (IF ANY)
TO THE PC. (PC +DATA—>PC)

,

BUS STROBE OF THE DUMMY
CYCLE THE PC IS LOADED WITH
PC + DATA. BECAUSE OF NOT LAST
TRANSFER BEING DISABLED, TS3
IS DISABLED AT BUS STROBE AND
TS4 IS ENABLED. MAIN TIMING IS
NOW FREED TO RESUME THE REMAINING
FUNCTIONS.

BITII BIT 10 BIT 9
I0P 1 __ 10P 2 IOP 4
600 NS TOJ200 NS |
3US  (TO 1S |
100
NS
BUS STROBE 3



DATA 1% DATA 10 BIOPi, BIOPZ, EICP# PET .

i SR 2
i

] - I '
A 4\ ’f\ 4 POSITIVE 1/0 INTERFACE

BLOCK DIAGRAM

SKIP LOGIC
BUS_STROBE. | I0P
( 3 SKIPS) DRIVERS
SKIP BUS N
e
>-_
-
MDQ S| TOP AN 10P W\
| REG. * PIMING > BUS STROBE

A . ' LOGIC ./
MD 10 N 10P _
—— | CHECK > N

PULSE |—> LOGIC

PRI-
MD 11 ORITY
>

LOGIC

Y \
*eNOTE:
J\ THE PURPOSE OF THIS
DATA IN . . LOGIC IS TO CHECK
S TP3 THE IOP REGISTR FOR
AC CLEAR co, C1, C2 I10P PULSES TO BE
IR PRODUCED. IF THERE ARE

NO IOP PULSES TO BE
GENERATED THIS LOGIC
I/0 PAUSE WILL DISABLE THE

W IOP TIMING LOGIC.. -
N

AC—>DATA LOGIC
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PDP COMPUTER

170

s

BUSS

Initialize {System Clear)

1/0 DEVICE

I0P Pulses L .=2 « 4

By

x
L

L[LLLLL

™ Device | ]D;&i,ce
. '—“"'_‘: > 8
mBuf 83 =11/ / / / / / /A //> Decoder [

% AC_Clear
' . Device
4 I/0 Skip % Flags
Program Interrupt

Accumulator

//L// Buffered Accumulator @@ —» 11 ///;v>‘

DATA BREAK

——

BUSS

' A

\ \ \ \ \ Input Buss @& —» 11

LAVAWAVAY

—— et

Buf Run

—

)

Break Request

Jpoey.

B i gty w—— wp—

g

cycle
Cycle Select Lo= 1 cycle

Addrerss Accemu&ggglmmmm-‘_*’ . _‘::7 . Req

Brk

T

Yomory
Address

NN \ \Vita Rdaress =1\ U\ \ \

__Word Count Overflow

7

Buffered Break

Current Address Increment . Dll ’

Core

Memory

M Memo ry

10 BUS D ~BIS.3

Transfer Directlon

pesi
. I0 BUS

_Buf_Yom Buff

Redd/iite

T T T 7

P N
/ / J/. ' ;/ / > Data
»

Data Bits g7 -~ 11

Buffer .
NV ,< A
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Memory Ingerement
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122

WORD COUNT OVERFLOW IS

WORD COUNT

STATE FUNCTIONS

oF

3 CYCLE BREAK

CURRENT ADDRESS

BREAK

THE PURPOSE OF THIS
STATE IS TO INCREMENT A

MENMORY WORD LOCATED AT g
A KNOWN MEMORY ADDRESS. |
THTIS ¥KNOVN MEMORY ADDRESJ

IS SPECIFIED BY THE 3

CYCLE DEVICE. THE MEMORY;

WORD LOCATED AT THIS ADD-
RESS IS THE 2*S COMPLI-

MENTED VALUE OF THE NUMBER

TRANSFERS TO BE PERFORMED,
IF THE MEMORY WORD IS

INCREMENTED TO 0000,

SENT TO THE DEVICE TO IN-

HIBIT ANY MORE BREAK REQ.

SEQUENTIAL DATA TRANSFERS FROM MEM-

THE PURPOSE OF THIS STATE ISTO
SPECIFY AN ADDRESS AT WHICH THE
TRANSFER TAKES PLACE.

THIS FUNCTION CAN BE DONE 2
WAYS. 1) A KNOWN VALUE, LOCATED AT
THE INCREMENTED VALUE OF THE MEM-

ORY ADDRESS OF THE WORD COUNT STATH

WILL BE INCREMENTED EACH TIME THIS
STATE IS REFERENCED. THIS INCRE-
MENTED VALUE IS USED FOR THE MA

OF THE BREAK STATE, THUS ALLOWING

ORY. 2) THE KNOWN VALUE NEED NOT

BE INCREMENTED ALLOWING DATA TRAN-
SFERS AT A CONSTANT ADDRESS.
HOWEVER; THIS METHOD REQUIRES A
BACKGROUND PROGRAM.

THE PURPOSE OF THIS STATE IS TO
PERFORM THE TRANSFERS. THERE ARE 4
FUNCTIONS WHICH MAY BE ACCOMPLISHED

1) DATA MAY BE TRANSFERED FROM THE
DEVICE TO THE CPU. 2) DATA FROM
THE CPU MAY BE TRANSFERED TO THE
DEVICE. 3) DATA FROM THE DEVICE
MAY BE ADDED WITH A MEMORY WORD
FROM THE CPU. 4) A MEMORY WORL

OF THE CPU MAY BE INCREMENTED.
ALL 4 FUNCTIONS ARE PERFORMED

AT A MEMORY ADDRESS SPECIFIED BY
THE CURRENT ADDRESS STATE.



WITE

{:ATA OUT)
ng  (0)
e {0)

LI W

OPTIONS FOR BREAK MAJOR STATE

(MEM)—>MDL —=PERIPH.

CONTENTS OF MENMORY
SENT TO PERIPH AND
WRITTEN BACK INTO .
MEMORY

KEAD ’
{:2Th IN)

oy {1)
INC (0)

DATA LINES—DATA BUS —»=MB
MDL —= ( MEM)

DATA FROM PERIPH
WRITTEN INTO
MEMORY

INC (MEM)

DI (0)
INC (1)

(MEM ) VDL DATA BUS =1
DATA BUS + MDL— MB-— (MEM)

CONTENTS OF MEMORY
+1 WRITTEN BACK INTO
MENORY

(USED AS A COUNTER)

DATA ADDED TO

DL (1)
INC (1)

(MEM)—s- MDL DATA LINES—=DB
DATA BUS + MDL——» MB—> (MEM)

BREAK DATA IS ADDED
TO THE CONTENTS OF
MEMORY AND WRITTEN
BACK INTO MEMORY
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FUNCTIONS OF

SHEET 1

INSTUCTICN FIELD AND DATA FIELD

BETWEEN THE CPU MAJOR STATES AND EXTENDED MEMCR

KEY FUNCTIONS:

FETCH:

DEFER:

AT TP4 TIME OF EACH
MAJOR STATE EXT. MEM.
“ONT. LOGIC DECIDES

1¥ THE IFf OR DF WILL SPECIFY THE NEXT FIELD TO REFERENCE.

TN n > o
TION DESCRIBES THE RELATIONSHIP

FUNCTIONS.

ALTHOUGH THE CPU IS IN NO MAJOR STATE,
EXTENDED MEMORY MUST STILL CONTROL

WHAT FIELD WILL BE REFERENCED DURING
KEY FUNCTIONS. BECAUSE OF THIS,THE
PROGRAMMER HAS A CHOICE OF ANY FIELD

( LIMITED, OF COURSE,TO THE AMOUNT OF
CORE ON THE SYSTEM} TO MANUALLY DEPOSIT
OR EXAMINE DATA. THE CONTENTS OF THE IF

REGISTER DETERMINES WHICH FIELD WILL BE
REFERENCED DURING KEY FUNCTIONS.

THE CONTENTS OF THE IF REGISTER WILL
DETERMINE WHAT FIELD WILL BE REFERENCED
TO OBTAIN INSTRUCTIONS. THIS CONDITION IS
TRUE FOR ANY FETCH MAJOR STATE.

THE CONTENTS OF THE IF REGISTER WILL DETER-
MINE FROM WHAT FIELD THE POINTER ADDRESS
WILL BE OBTAINED.”hOWEVERz AT TP4 TIME OF
DEFER EITHER THE IF OR THE_DF REGISTER CAN
BE THE REGISTER THAT WILL SPECIFY THE FIELD
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FUNCTIONS OF SHEET <

INSTRUCTION FIELD AND DATA FIELD

REGISTERS
DEFER= ——cmem e TO BE REFERENCED FOR THE EXECUTE MAJOR
(cont.) STATE. THIS IS DEPENDENT UPON WHAT TYPE

OF INSTRUCTION IS BEING PERFORMED.
IF AN AND, TAD, ISZ, OR DCA IS
BEING PEthRMED,‘THE CONTENTS OF THE DF
REGISTER WILL DETERMINE WHICH FIELD WILL
BE REFERENCED TO OBTAIN DATA FOR THE
- EXECUTE MAJOR STATE. IF THE CONTENTS OF
THE DF # IF THE PROGRAMMER NOT ONLY HAS
THE CAPABILITY OF OBTAINING DATA FROM
ANY MEMORY PAGE; HE ALSO HAS THE
CAPABILITY OF REFERENCING A DIFFERENT
MEMORY FIELD IN ORDER TO OBTAIN DATA.
ON THE OTHER HAND3 IF THE DF = IF, A
NORMAL INDIRECT IS PERFORMED IN THE SAME
FIELD THE INSTRUCTION AND THE POINTER WERE
OBTAINED.
IF A JMS OR JMP IS BEING PERFORMED,
THE DF REGISTER WILL NOT SPECIFY THE
FIELD TO BE REFERENCED IN EXECUTE; THE
IF REGISTER WILL.THE REASON FOR THIS IS
THAT A JVP NEVER ENTERS THE EXECUTE STATE.
IF THE DF REGISTER COULD SPECIFY WHICH
FIELD TO REFERENCE DURING THE NEXT MAJOR
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FUNCTIONS OF SHEET” 3

i

INSTRUCTION FIELD AND DATA FIELD

(cont.)

STATE, WHICH WOULD BE FETCH, THE NEXT
INSTRUCTION WOULD BE OBTAINED FROM THE
FIELD SPECIFIED BY THE DF REGISTER. THIS
WOULD DEFEAT THE PURPOSE OF THE DF

DATA; NOT INSTRUCTIONS.

BECAUSE THE JMP INDIRECT CANNOT USE
THE DF REGISTER TO SPECIFY A FIZLD TO
REFERENCE FOR THE EXECUTE MAJOR STATE,
THE JMS INSTRUCTION IS FORCED TO DO THE
SAME. IF THE JMS INSTRUCTION COULD USE
THE DF REGISTER TO SPECIFY WHICH FIELD TO
REFERENCE FOR THE EXECUTE MAJOR STATE,
THE PC WOULD BE STORED IN THAT PARTICULAR
FIELD. HOWEVER; UPON RETURNING FROM THE
SUBROUTINE, WHICH REQUIRES THE USE OF A
JMP INDIRECT TO THE ADDRESS WHERE THE PC IS
LOCATED, THE FIELD WHERE THE PC IS STORED
COULD NOT BE REFERENCED. WHY? A JMP
INDIRECT CANNOT REFERENCE A FIELD SPECIFIED
BY THE DF REGISTER.

EXECUTE ============-= THE EXECUTE MAJOR STATE CAN REDERENCE

A FIELD SPECIFIED BY THE IF OR DE.
(SEE ABOVE INFORMATION OF DEFER FOR EXPIAN-
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FETCH FOX AND, TAD, ISZ, DCA, JMS

POFP-8E MEC ZATION TABLL

)

-
2z
12}
-2
=)
[

)

STRUCTL

ONS

Source Dest'n

Source Route Dest'n Page & Page & Ma jor
Function Req'd Req'd Req'd Enabling Levels & Boolean Expression Cord Cord Time State
MA+1—»PC | CPMA ENOL, EN1H, EN2H = TS1 (BF + KC) 11H7 6C8 TS1 FETCH
+1 CARRY IN L = TST (BF + KC) 1141 <)
PC PC LOAD = TP1 (BF + KC) 10J5 0B2 TP1
0 SKIP 0—>SKIP = BF - TP1 10H1 9J1
SA—VD SA TIME STROBE = (STROBE « FIELD + WRITE) | 5B8 5E1-8 | TS2
DELAYED
MD LINES| MD DIR L = 100NS INTO TS1, O—MD DIR __J14C7? S5E1-8
AC—DATA | AC AC—BUS L = BF . TS2 11J3 6Cé
MD—>MB  |MD LINES ENOL, EN1L, EN2H = (DCA +E . TS2) » 11H5 6c8
BTS2 « (MS DIS + BRK DATA CONT) _
MB MB LOAD = BTPZ2 OHZ 6C2 TP2
MDO - 2 IR LOAD IR = TP2 ¢ F N2E5 L2E5
1R
TS3
. TP3
MD 5-11 | MD5-11 | FOR RIGHT L, LEFT L, TWICE L = (BTS4 - 10J5 6F8 TSh
—» CPMA PAGING F SET « BF s+ FE + FD)
MD 4(0) 0 : PAGE 2 Hg (MD4(o) e« (BTS4 » FSET - 10J5 6r8
Oa’gPMA BF . FE + FD)
0=~
MDL4 (1) CPMA PAGE 2 L = ND#(1) + (BTSk « FSET - 0J5 6F8
CPMA 0-4 | o-4 BF + FE + FD)
- CPMA 0-4 _
CPMA CPMA_LOAD = TPL « WATICT 244 .553 - TP4
MD 3(0) EXECUTE | CPMA LOAD (F - ¥ « MD3(0)- 1237 28
I»>E JVP) = E L
MD 3(1) DEFER CPMA LOAD (F + OPRFIOT.-MO3¢1Y) = D L  [2B7 I1§Bu

I—D




PDP-EF MECHANIZATION TABLE

DEFER FOR AND, TAD, ISZ, DCA, JMS INSTRUCTIONS

-

gV )

Source Dest'n
) Source Route Dest'n Page & Page & Ma jor Instrus
Function Req'd Req'd Req'd Enabling Levels & Boolean Expression Cord Cord Time State tion
TS1 |DEFER
‘ TP1
SA—MD SA TIWME STROBE = (STROBE . FIELD - WRITE)| 5B8 5E1-8 | TS2
DELAYED i
_ MO TINES| MD DIR L = 1OONS INTO TS1, O—MD DIR | 14C7 S5E1-8
MD+1—>MB |MD ENOL, ENLL, EN2H = (DCA - E . TS2) - 11H 5 6Cc8
BTS2 + (MS DIS + BRK DATA CONT)
+1 CARRY IN L = BD - BTS2 ’ 1H1 9
MB MB LOAD = BTP2 OH2 6.C2 TP2
AUTO INDEX MB MD DIR H = TP2 (D + AUTO INDEX) 14C7 6C3
MB—>MD
MD DIR H
AUTO INDEJ MD DIR L = TP2 (D « AUTO INDEX) 14C7 SE8
MEM—>MD MEM
MD DIR 1
TS3
TP3
MD—CPMA | _MD ENOL, EN1L, EN2H = BTS4 (D n) ;D) 11HS 6C8 TS
CPMA CPMA LOAD = TP4 LTWURT 10H4 6.F3 TPY4
15E . EXECUTE | CPMA LOAD - (D « JMP) = E L 12B7 [12B4




PIF-fr KEC. L2A 7 JN TRA2LE
EXBECUTE ®CR ANT, TAD, ISZ, JMS INSTRUCTIONS
Source Dest'n
Source Route Dest'n Page & Page & Ma jor Instruc
Function Req'd Req'd Req'd Enabling Levels & Boolean Expression Cord Cord Time State tion
Exe-
TS1 | cute |ALL
TP1 _ _
SA> VD SA TIME STROBE = (STROBE + FIELD <WRITE) | 5B8 | BE1-8] TS2 ALL
MD LINES| MD DIR I = 100 NS INTO TSI, 0-»MD DIR | 14C7 . 5E1-~
WO VB VD ENOL, ENTL, ENZH = (DCRSE.TS52) 1THS 608 ARD
BTS2+ (MS DIS + BRK DATA CONT) |TAD
MD+1->MB | MD ENOL, EN1L, EN2H = (DCA-E.TS2) 11H5 6C8 1S2
BTS2. (MS DIS + BRK DATA CONT)
+1 CARRY IN = ISZ - E . TS2 11H2 9 g o
AC—DATA | AC AC—-»BUS = DCA « E . 752 11J3 6C6 DCA
DATA—> MB BUS
ENABLE DATA L, DATA F H = DCA « E « TS2 11J7 _6D6 i _
PC—>MB PC ENOL, EN1L, EN2L = JMS . E « TS2 11H6 6c8 JMS_
MB MB LOAD = BTP2 , 10H2 6C2 TP2 ALL
MB—-» MD MD DIRH MD DIR H = F + (D . AUTO INDEX) 14c? 623 ALL
CARRY OUT
—0VERFLOW BTP3 . CARRY OUT = OVERFLOW 10D? 10H3 L —
ACAMB— |ACAMB LEFT L, RIGHT L, TWICE H = AND .
AC E . TS3 10H6 6 F8 TS3 AND___
AC + MD—>]AC . AC—>BUS = TAD - E « TS3 131J3 6 _C6 TAD
AC BU '
ENABLE DATA T L, DATA F H = TAD « E « TS3 11J7 6p6
MD ENO L, EN1L, EN2H = TAD + E . TS3 11H5 6c8 _ _
0—AC 0 ENO H, EN1H, EN2H 11J5 6L8 DCA__
MA+1—>PC |MA ENO L, EN1H, EN2H = JMS . E « TS3 11F6 6C8 JMS
+1 CARRY IN = (JMS . E . TS3) MA DIS »
ROM ADDRESS 13142 9 " _
CARRY OUT CARRY OUT . OPi « OPE+IOT . TAD . TP3
LINK-LINK LINK E « BTP3 « LINK(1) = LINK (0) 11E-J7{ 11J7 TAD
CARRY OUT o OP1 . OPE+IOT . TAD .
E . BTP3 « LINK (0) = LINK (1) B —
OVERFLOW OVERFLOW . (ISZ2 . E « TS3) « BTP3 = )
=3 SKIP. 1—2> SKIP 10H3 gJ1 Isz
AC AC LOAD = BTP3 (AND.E + TAD  E + AND TA
DCA « E + OPR « F) 10H3 6B2 | DCA
PC PC LOAD = JMS . E . BTP3 10 J4 8B2 JNS




—
]
W

"SKIP PC ENOL,EN1L, EN2L=(TSL « F SET + 11F6 6c8 TSk ALL
PC>CPMA MS DIS) « (FE+FD)
SKIP
PC+1—> PC ENOL, EN1L, EN2L = (TS4 « F  SET .« 11Fé 6C8 1S2
CPMA MS DIS) e« (FE+FD)
+1 CARRY IN = SKIP (1) « (TS4 « F  SET 11H1 9
- MS DIS
CPMA TP4 o MALC = CPMA LOAD 10H4 6F3 TP4 ALL
1—F FETCH (F+D+FE SET + F D SET) = 12B4 12B4
F SET
F SEf - CPMA LOAD = FL




i

PDP-£X MECHANIZATION TAELE
FETCH FOK JMP AND JMPI INSTRUCTIONS

Source Dest'n

[y

) Source Route Dest'n Page & Page & Ma jor Instruc
Function Req'd Req'd . Req'd Enabling Levels & Boolean Expression Cord Cord Time _State tion
MA+1—» PC |CPMA ENOL, EN1H, EN2H = TS1 (BF + KC) 11H7 6c8 TS1 | FETCH| ALL

+1 CARRY IN L = TS1 (BF + KC) 11H1 =]
PC PC LOAD = TP1 (BF + KC) 0J5 6B2 TP1
0—SKIP 0—SKIP = BF . TP1 1OH1 - GJ1
¥AS VD SA TIME STROBE = (STROBE ¢+ FIELD + WRITE)| 5HBB BE1-4 152
DELAYED ,
D LINES|MD DIR L = 100NS INTO TS1, O—MD DIR [L4C? 5E1-8
AC—DATA | AC AC—BUS L = BF « TS2 11J3 6C6
MD— MB MD ENOL, EN1L, EN2H = (DCUASE+TSZ) BTS2 11H5 6C8
LINES ( + BRK DATA CONT)
MB MB load = BTP2 1042 _6C2 TP2
MDO-2— IR TOAD IR = TP2+F 12E5 |12E5
IR
MD5-11- |MD5-11 | PAGE LEFT L, RIGHT L, TWICE L = BTS3 -«
FC JMP « BF 10H6 |13J2 TS3
MD 4(0) PAGE 3 H = MD4(0) e« (BTS3«JMP-BF) 10H6 628
03 PCO-4 0
MD L(1) PAGE 3 L = tD4(1)(BTS3+JMP+BF) 10H6 “6E8
MAO-4—  |CPMA
PCO-U4 0-4
PC PC LOAD = BTP3 e JMP , A 1OHS 682 TP3 H ~
MD 3(0) |PC ENOL, EN1L, EN2L = (TS4sF SET. MS DIS)|11H6 6c8 TS4 JVP
PC— MA | , «(FE ¥ FD) - | DIREC
MD 3(1) MD5-11 | PAGE RIGHT L, LEFT L, TWICE L = (BTS4F SET
MD 5-11- «BFPFE ¥+ FD) 10J5 |13J2 g¥gEg!
MA cr
MD 4(0) PACE ZH = WD 4(0). (BISE-F SET.BF - |
%—LCPMA 0 FE ¥ FD) 1075 6F8
MD 4(1) |CP PAGE 3 L = MDU(1) e (BTSLe«F SET+*BF+
CPMA 0-44|V- FE + FD) . 10J5 6F8 ‘ _
CPNA 0-4 CPMA CPMA LOAD = TP4 « MALG TOHL  TP4 ALL
MD 3(0) FETCH CPVMA LOAD (F-UPR T TUT-WMI 3(0)-JNVPF =FLi2 BY 12%&“‘ DL
1—F I AT L A
¥D 3(1) D EFER CPMA LOAD (F<OPR+10T.MD 3(1) = DL 1287 1 12BL JMP Il
19 D | - DIREC,




PDF-8E MECHANIZATICN TABLE
DEFER FOR JMP I INSTRUCTION

a5

M

Source
Source Route Dest'n Page & Destination Ma jor
Function Req'd Req'd Req'd = Enabling Levels & Boolean Expression  Code Page & Code Time State
TS1 DEFER
TP1
SA—-3MD SA TIME STROBE = (STROBE.FIELD«WRITE) 5B8 5% 1-8 TS2
DELAYED
MD LINES| MD DIR L = 100NS INTO TS1, O—>MD DIR |14cC? 5E 1-8
MD+1— MB - | MD ENOL, EN1L, EN2H = (DCA,E-TSZ)+BTS2+ |11H5 6¢8
(MS~DIS + BRK DATA CONT)
+1 CARRY IN = BD<BTS2 11H1 Q
MB MB LOAD = BTP2 10H2 6C2 TP2
AUTO INDEX MB MB DIR H = TP2 (D . AUTO INDEX) 1h4C? 6C3
MB-—» MD
MD DIR H
AUTO INDEX MEM MD DIR L = TP2 (D . RUTO INDEX) 14c7 588
MEM— MD
MD DIR L
MD—PC MD ENOL, EN1L, EN2H = JMP « BTS3 + BD 11F4 6C8 TS3
. PC PC LOAD = BTP3 ¢ JMP 10HS5 6B2 TP3
PC—CPMA PC ENOL, EN1L, EN2L = (TS4 « ©F SET - 10H6 6C8 TSH
FSDIS) - (FE ¥ FD)
CPMA CPMA LOAD = TP4 « FRLU™ 10H4 6F3 TP4
1—F FETCH JVP « D « CPMA LOAD = FL 12B7 12B4




PDP-5E MEéhHHIZATION TABLE

FETCE FOR OPERATE GROUP ONE INSTRUCTIONS

3+

Source Desi®n
. Source Route Dest'n Page & Page & Ma jor Instruc
Function Req'd Req'd Req'd Enabling lLevels & Boolean Expression Cord Cord Time State tion
MA+1—PC | CPMA ENOI, EN1H, EN2H = TS1 (BF + KC) 11H? _888 | TS1| FETCH| ALL
+1 CARRY IN L = TS1 (BF + KC) 11H1 4_
PC PC LOAD = TP1 (BF + KC) 10J5 BB2 TP1
0— SKIP 0-3SKIP = BF + TP1 10H1 1001
SA—>MD SA TIME STROBE = (STROBE-FIELD*WRITE) 5B8 5E 1-8 T2
DELAYED
WD TINES|MD DIR L = 100NS INTO TS1, O—MD DIR | 14C? 5 1-8
AC—DATA | AC AC—BUS L = BF « TS2 11J3 6Cc6
MD—MB MD LINEY ENOL, EN1L, EN2H = (DUR-E*TSZ)-. 11H5 6C8
BTS2+ (M3 DIS + BK DATA CONT)
MB MB LOAD = BTP2 10H2 6C2 TP2
¥go-2—+ IR LOAD IR = TP2 « F 12E5 12 E5
MDE(0) AC AGSBUS = (BIS3+0PR-F<MDL(0)«(OPE-TS3e[11J3 6C6 TS3 " Nop
AC—> DATA WMD74) «AC—>BUS TRH |
MD5(1) TLINK DATA INPUT L = (MD5(1)OP1)- 100-J7 | 10H7 CLL
0—LINK 0 (OP1+MD7 (0) ) «CA [
MD6(1) DATA T L, DATA F L = (OPR+IOT-C2L + [1QH? 6D6 TToMA
pRTA—AC | PP LA C1L+COHBTS3) » (OP1+TS3+MD6 (1) )
MD7(1) TINK DATA INPUT L = (MD 7 ) = OP1)¢ 34p.g H T onL
TINK — [0—2LINK (MD5 () + OPL » LINK () » C Job-J7 | 107
LINK
TINK DATA INPUT H = (MD 7 (1) *OP1)-
- 1> LINK (MD5 (0 *OP1+LINK (0) + TARRY OUT) | B
MD 11(1) + : N = «TS3eMD 11(: | '
CARRY IN 1 CARRY I OP1¢TS3eMD 11(1) ‘11H1 9;;5/ IAC
CARRY OUT : TINK DATA INPUT L = (0P1MD7 (O) «(OP1 {gp. :
ETNRSLING oo *MD5 (0 ) *LINK(1) *CARRY OUT JoD-J7 | 10H?
TITKDATA INPUT H = (OPLleND?7 (0) *OP1e
1SLINK MD5 (0) +LINK (0) *CARRY OUT) LoD-J7 | 10H? n 5
MD10(0) - LEFTH , RIGHT L, TWICE H = MD8(1). :
A N O I
MD10(0)- TEFT T, RIGHT H, TWICE H = MD9(1). | [~ ~
MD%?&}- LEFT 1 0P1.+7S3 1047 6F8 RAL
i
R




—

¥H 10(1) RIGHT 2 (LEFT H, RIGHT L, TWICE L = (MD10(1)e |10H? 6F8 {RTR
MD 8(1)- OP1TS3)«(MD 8(1)0P1+TS3)
MD 9(0)
RTR
MD 10(1)- LEFT 2 LEFT L, RIGHT H, TWICE L = (MD10 (D . |10H?7 6F8 RTL
MD 8(0)- OP1°¢RS3)+ (MDY (1) +OP1TS3)
MD 9(1)
RTL
MD 10(1)- SWAP LEFT H, RIGHT H, TWICE L = (MD10(1) « |10H? EF8 By TE  SWi
MD 8(0)e OP1°+TS3)
MD 9(0)
ByTE SWAP
ACO-5-3
AC6-11
AC6-112
ACO-5 R
DATA—AC AC AC LOAD = BTP3°*(OPR+F) 10H3 682 TP3 ALL
LINK |LINK CLOCK = BTP3s0P1 10H8 10H8
PC—CPMA PC ENO L, EN1L, EN2L = (TS4<F SET. 11H6 6C8 TS4
FSDIS)«(FE ¥ FD) '
CPMA |CPMA LOAD = TP4MATLC™ 10H4 6F3 TP4
1—F FETCH |OPR + IOT«F+CPMA LOAD = F L 12B7 1284




PDP-8E MEC ZATLION TABLE

FETCK FOR CPERATE GROUP TWC INSTRUCTION.
Source Dest®n
Source Route Dest'n ; Page & Page & Ma jor Instru
Function Req'd Reg'd . Req'd Enabling Levels & Boolean Expression _Code Code Time State tion
MA+1-»PCl CPMA ENOL, EN1H, EN2H = TS1 (BF + KC) 11H? 6C8 TS1 | FETCH | ALL
+1 CARRY IN L = TS1 (BF + KC) 11H1 9
PC PC LOAD = TP1 (BF + KC) 10J5 6B2 TP1
03 SKIP 0 0—>SKIP = BF « TP1 TOH1 1075
SA—3>MD SA TIME STROBE = (STROBE + FIELD*® WRITE) | 5B8 5E 1-8| 152
DELAYED
VD IINES[MD DIR 1, = 100 NS INTO TSi, O-2MD DIR [14C7 5E 1-8
AC—DATAl AC AC—BUS = BF . TS2 11J3 6C6
MD—>NB | MD LINES ENOL, EN1L, EN2H = (DCA*EeTS52)e BTS2+ [11H5 6C8
(MS DIS + BRK DATA CONT) ~
- MB MB LOAD = BTP2 10H2 6c2 TP2
NDO-2—3 IR LOAD IR = TP2.F 12E5 [12E5
IR
MD L4(0) AC AC-»BUS = (MD 7 (D) *OPE-TS3)«(BTS3e 11H3 606 7S3 NOP
AC—DATA MDY €0y «QOPR+F) +AC—BUS INH L
MD5(1) . 1 SKIP DATA IN L = OP2.TS3.MD5(1) » 10H2 J107J2 [TsS¥MA
ACO(1) ACO (1) +MD 8 (0)
1-—SKIP
MD 6(1)¢ 1 SKIP DATA IN L = CP2+TS3eNMD 6 (1) * 1OH2 [10J2 828
AC = (f) AC = 0+*MD 8 (0)
1— SKIP
MD 7(1) 1 SKIF DATA IN L = OP2¢T53eMD 7(1)e [fOHZ [10J2 SNL
L=1 LINK (1)+MD 8(0)
1— SKIP
MD 8(1) 0 SKIP DATA IN H =([DP2+TS3+MD 8(1) * A0H2  |10J2 — SPA
SKIP— (MD6 (1) «AC=0)+(MD5 (1) «AC O(1) + | SNA
SKIP (LINK (1) *MD 7 (1) )] SzL
SKP
1 SKIP DATA IN L = OP2+TS3.MD 81(1) hotH2 [10J2
(MO 6Ty "AC = 0 F MU ST *ACO(IV ¥
TINK(Iy “MD 711 ) _
MD 9(1) SR SR-BUS = IRO<IR1+IR2.MD3(1)MD 9(1)° |2D7 |[2B 3-5 OSR
%Rﬁ]éATA s MD 11(0)+USER MODE-TS3
D ' = . .
0_)%”(\‘1) %N I?A%‘AMI)NI% (1)Mﬁgrﬂ (M?1§1% MD . 2(1) h4B6  [14D6 HLT
DATA— AQ DATA églﬁ T L{ DATA F H = (OPR+IOT). BTSBo 11H8 | 6D6 AL




Le1h

AC AT LOED = CPR*F+ZIP3 1053 652 | TP3

SKIP | CLOCK SKIP = BTE3 1002 10J2
BRIT PC ENOL, ENIL, ENZ2L={TSL+F 3El+Mo DI5)+ |11HO BCE | TG |
PC—y MA (FE+FD)
SKIP ENCL, ENil, EN2T,=(134:7 327.F5 5I3). |11HE 628
PC+1—¥A | PC (FE+FD)

+1 CARRY IN=SKIP(1)eT34+F SET*Tis 513) 11H1 9

CPYA | CPNMA LOAD = TP4-MALC 104 6F3 | TP4

1—» 7 FETCH | OPR+IOT:F.CPMA LOAD = FL 1227 12 B4

ALL
ALL




FETCH FOR OPERATE

PDP~-8% MECHANIZATION TABLE

CROUP THREE INSTRUCTIONS EXCLUDING EAE

Socurce Dest'n
Source Route Dest'n Page & Page & Na jor Instuc
Function Req'd Req®d Req'd Enabling Levels & Boolean Expression Code Code Time State tion
MA+1—PC| CPMA ENOL, EN1H, EN2H = TS1(BF+KC) 11 H? 6C8 | TS1 | FETCH| ALL
+1 CARRY IN I = TS1(BF+KC) 11HL g
PC PC LOAD = TP1(BF+KC) 10J5 6B2 | TP1
0—BKIP 0 0 —+SKIP = BFeTP1 10H1 1085
SA-» MD SA TIME STROBE=(STROBE:FIELD-WRITE) 5B8 | 5E1-8 | TS2
DELA YED B _
WD LINES| MD DIR L = 100NS INTO TSi, O-—+MD DIR 14C7 | 5E1-8 |
AC— DATA AG AC—BUS I, = BFeTS2 11J3 6Co |
MD-»MB |MD LINES| ENOL, EN1L, EN2H = (DGR E+TSZ) «3TS2e 11HS 6c8
(MS™DIS+BK DATA CONT)
MB MB LOAD = BIP2 10H2 6C2 | TP2
VDO-2» IR TOAD IR = TP2eF 12E5 12E5
IR ——
VD 4(0)~ AG AC_3BUS=(BTS3°0PR-F+MDL{0)+ (OPETo3* 1133 6C6 | 153 NOP
VD 7(0) fO7(L) sAC—SBUS INH
AC—>DATA
¥D 5(1) MQ MQ —BUS=0PE+TS3°MD5 (1) *F@-—BUS INR 1174 6C6 MQA~
MQ->DATA , ~
D O7(1) e AC SHL+Ld ENA=BTS3°OPRF+MD 4(0) 1 1H3 635 MQL
MD 4(0)
AC—MQ - .
MD 7(1)e 0 “SHL¥Ld ENA = BTS3eMDL(1)*OPR-F 11 H3 6B5 CLA,
WD 4(1) MQL
0—=>MQ K § _, , | _
DATA—AC| DATA DATA T, L, DATA F H = OPR+IOT+BTS3e 11H8 606 TALL
: - (C21+C114COH) N
AC AD LOAD = OPR-F:BTP) 10H3 682 | TP3 ___
MQ MQ_LOAD = BIP3°ND 7(1)°*OPE 10H4 632 | 1 EQL-
PC— CPMA PC ENOL, EN1L, EN2L = (TS4<F SETs 11 Hé 6c8 | TSk ALL
WMSDIS) « (FEFFD) |
CPMA CPMA TOAD = TPLeMALC 10HL bF3 | TPR
1> F FETCH | OPR+IOT.F.CPMA LOAD=FL 1287 12BbL




SHEET 1

1
i
_ .JCH FOR AND, TaD,ISZ,DCA,JMS,JME I MS FLOW |
) DATA DATA CARRY| MD PAGE
FUNCTION ENO EN1| EN2 T F IN DIR RIGHT | LEFT | TWICE z TIME }
MA+1 —> PC L H H H L L L H H H L TSl
A€ — DATA
MD—> MB
MD 0-2 —3 IR
L H H L H L H H H L TS2
ek
H H H H L H L H H H L 783
u—-—-1 SRR
MDAL
MD 5-11 —> CPMA L
(0) ' xny v r vt  r  r  r 1 ke--- -1 Ts4
' , l H H H H L H L L L L MDar,
H
O0-9MAO-4 MA->NMA
0-4




[
- LOULE FOR OARD, "D 1SZ,DCA,JNS M3 FLOW SEEET 2

2 r— n - -

P e TETA T OATA T T CARRY T WD BAGE
FUNCTTON ENO EN1L | EN? T P IN DIR [RIGHT |LEFT | T™WICE | 2 TIN
AND,TAD,ISZ,
~.DCA, JMS =7, H H H H L H L H H H L | 1St

AND, TAD L L H H L H L H H H L |rTs2

1Sz L L H H L L L H H H L | rs2

DCA H H H L H H L H H H L | 7s2

JNMS L L L H L H L H H H L |rs2

AND H H H H L H H L L H L |r7s3

TAD L L H L H H H H H H L |rs3

1Sz H H H H L H H H H H L |rs3

DCA H H H | H L H H H H H L | 183

JMS L H H H L L H H H H L |73
AND,TAD, ISZ,

DCA , JMS L L L H L H H H H H L | 7Tsk




DEFER FOR MrI'S AND JMP MS FLOW SHERT 2
DATA DATA CARRY MD PAGE
FUNCTION ENO EN1 EN2 T F IN DIR RIGHT LEFT TWICE VA TIM
H A X H L H L H H H L TS
MD+ 1 ~>MB L L H H L L L H H H L TS
JMP
MD —>PC L L H H L H L H H H L TS
e —— e —— ——— e e p—— — — — —— — AUTO__- —— ———r [ — B e
H X X H L H INDEX H H H L
JMP H
MD—> CPMA L L H H L H L H H H L
S TE
JMP AUTO - 1T 7
PC —> CPMA L L L H L H INDEX H H H L
H
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