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DECIMAL TO BINARY CONVERSION
CONVERT 27, TO BINARY

QUOTIENT REMAINDER

2/’3”"_:_77 = 13 |
2/13 - 6
2/ 6 = |

6 3
2/°3 = . |
0




BINARY TO DECIMAL CONVERSION

g‘,’u X IQEIOQOIIQ!OZOXEO ]
s ) i o
22 = 4 Lm@ xzfa- 2
2> = 8 X 22 a )
24 a T : | I ; X 233 8
s ® 92 X 22 16
25 = €64 X 25 = 0
27 = I2@ X 26 a o
2% = 20 X 27Ta 0
29« 5|2 X 20 s 256
2102 024 , X 298 52
2l = 20483 L X 210s o
X 2ll=s 2048

L <%

sm.mww 2842




BINARY TO OCTAL CONVERSION

BINARY OCTAL o | |
| 001,010, 011,100,

000 = O

001 = | 1 2 3 4
OIQ = 2 |

700 = 2 o |
101 = 5 100 101 110 111
110 = 6 v v ~ v
11l = 7 4 5 6 T

10 111 100 110,
2 7 4 6
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'DECIMAL TO OCTAL CONVERSION

CONVERT 1908, TO. OCTAL
o | QUOTIENT  REMAINDER
8/1908 - 238 4 ———
8/238 . 29 66—
8/29 3 .5
8/3 | 0 3




NEGATIVE VALUES | JrosiTive vaLues

400113777
4000




ARITHMETIC SECTION

FW“ ACCUMULATOR

 |BINARY SUM
ovERFLOW ] ADDER [~ NCREMENT

BINARY BINARY
- NUMBER | NUMBER




PROCESS

| Q DECISION
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CONNECTOR

‘(C ) TERMINATOR
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— ANNOTATOR

FLOWCHART -
SYMBOL.S




PRE-DEFINED
PROCESS

DOCUMENT

PAPER TAPE

KEYBOARD

MAGNETIC
TAPE
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I section [+
| , y E v
INPUT | | JARITHMETIC| OUTPUT
SECTION SECTION |+ SECTION
T - 3
| J contRoL [P | ... E
teemeeceeeced----] SECTION
GENERAL
5‘r?$@%@@r . | DIAGRAM
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0. 4 S5 6 7 9
| : SMA| SZA|ISNL| ©
| cLA OSR| HLT| ©
SPA|[SNA|SZL| I |

GROUP 2 OPERATE BIT ASSIGNMENTS




Bt O 1 2 3 4 5 6 7 8 9 10 Il

DEVICE CODE | 170
| CODE
10T INSTRUCTION FORMAT

8-16




L7ESS —

JONTENT —
ADORESS —| 0

CONTENT -

02(2

0202 |

74021

0204

0205
7402

0205

Di9i0:914 by

@ 214
Pi979:9¢

Q215
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lozis

9:0:9.

ADDRESS —
CONTENT -

O22%|(

7 6223

P aiier
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OEEG 0

ADORESS —
CONTENT —

R

319G33

o211 boeodsono hoaohano oo oo
0250|023 |ozz2 |02os locss |eos s |oss s 0237

XA

XXX

RO XXX

MEMORY

XX)0¢|34

ADDRESSING
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OP CODE
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5.6 7 8 9
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AT ATRE

ms?"m RELATIVE ADDRESS
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CORE

" MEMORY

TO/FROM

OTHER REGISTERS

@¥+w—4%

MEMORY
ADDRESS
REGISTER

[

T

FROM

- PROGRAM
COUNTER
REGISTER

OTHER

MEMORY
REGISTER
(MB or MD)

REGISTERS

COMPUTER MEMORY SECTION
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. PARDWARE FAMILTARIZATION

AND
INTERFACING

TRATNING EANDOUTS
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| N ' TS READ o
— INHIBLIT WRITE . | MEMORY ‘ i oo
“IDRIVERS SENSE, ngg PR
y )~__.,,
_ ~r_
XY SELECT o
INHIBIT ‘ , , DIR L
MEMORY STROBE
' CONTROL
. ' -~ *??' }IR' |
| '
af !
{ S
| LEFT Ewﬁzasze
PAGE | SHIFT N SHIFT AND M=~ RICGHT
5 -11 'Y n i TWICE
o 1
| CARRY OUT —_| ADD  L____. CARRY IN
! I
S | >
ENO { |
EN1 1 - ' n
EN2 }' e Sl B2 o BNABLE ~~G‘J\'I‘E:li . DATA ENABLE - ‘{gﬁgﬁ ig -
N | {é———>- DATA |
' ' : 'AC-3BUS
BUSS DATA SR MA-3 BUS
' 'y ' SR-» BUS
MO - MA
- DIR H DIS
MB MA PC. M L| AC . _
e ' L ' Sk  PDP~8E
AC, MA — : DATA FLOW
"PC, VB A ?{ _
LOAD LOAD cx:xizras |
r AND |
[ {
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PDP_8/e Major State Flow Diapram

MRI Direct « MRI Indirect.

JMP Indirect

/
, N
~ MRI _ MRI
Lo » ~
- iNndiyect -
o Indirect .
FETCH | _  gup DEFER " EXECUTE
Indirect
Y Y S

' " MRI Direct
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“WMRI INSTUCTION CODING
FLOW DIAGRAM
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OP CCDE OF

-0

PICK POINTE

ON PAGE O

or CURRENT
PAGE

DESIRED
INSTRUCTICHN
A YES
- ’ s
= IS OPERAND S ABSOLUTE

ADDRESS LOCATED ON

CURRENT PAGE OR PAGE

07?7

[

MD3= 0
" (DIRECT)

<
N
NO YES
\B/ |
Be IS OPERAND S ABSOLUTE
- ADDRESS, (MD3=0) OR
4 POINTER S ABSOLUTE
¥D4= 0 ADDRESS (MD3=1) L=
‘ .LOCATZD ON CURRENT
(PAGE O ) PAGE? (CURRENT
PAGE)
L > < |
NO YES

« |
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ENABLE THE 2 LOGIC LO S OF FIRST
-9410L4 CHIP TO BE SHIFTED RIGHT.

/

AT 100 n. sec INTO THE TIMING
CYCLE, RETURN AND SOUQCE H

iN ORDnR TO PROPAGAT E MEMORY READ
CURRENT « {xq Sei b } .

/2

AT 200 n. sec INTO THE TIMING
CYCLE,ND DIRECTION= L TO MAKE

MEMORY DATA AVAILABLE TC THE -
CPU CONTROL LOGIC.

\

AT 250 n. sec INTO THE TIMING
“CYCLE, TP1, AND STROBEZ =H. TPl
IS US?D TO PRODUCE THE LCAD FOQ

- -—pSi. STROBE IS USED TO ENABLE THE

MEMORY DATA OUT OF THE SENSE ANPS.

\

AT 300 n. sec INTO THE TIMING
Y A S )

VT -—
L\/UEQT 1 — Ji d¥ivis

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

\, .
el
13

o
i
i3
i
i
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Sheet #2

AT 450 n. sec SOURCE = I,
AT 500 n. sec RETURN = L
IN ORDER TO DISABLE MENMORY
. READ CURRENT« ALS0 AT 500
n. sec TP2 = H TO PRODUCE
A LOAD FOR T32.

AT 450 n. see INTO THE TINING
CYCLE, SOURCE = L AND AT 500 —
n. sec RETURN = L TO DISABLE

MEVORY READ CURRENT.

AT 550 n. sec INTO THE
TIMING CYCLE,TS2 = H, AND
TS3 = L. -

AT 700 ne. sec INTO THE TIMING

CYCLE, TP2 = H TO PRODUCE A
LOAD FOR TS2. v

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

WRITE.

AT 750 n. sec INTO THE TIMING

CYCLE,TS2 = H AND TS3 = L.

\/

AT 850 n. sec INTO THE CYCLE
WRITE = H IN PREPARATION FOR A

AT 750 n. sec INTO THE
-TIMING CYCLE, SOURCE,
RETURN, AND INHIBIT = H
TO PROPAGATE MENORY WRITE
CURRENT AND INHIBIT CURRENT

Ve

MENORY WRITE.

4

i . MEMORY WRITE CURRENT AND

AT 950 n. sec INTO THE TIMING
CYCLE, SOURCE, RETURN, AND
INHIRIT = H TO PROPAGATE

INHIBIT CURRENT.

AT 850 n. sec INTO THE
TIMING CYCLE,TP3 = H TO
PRODUCE A LOAD FOR TS3.

b

AT 1050 ne. sec INTO THE TIMING

CYCLE,TP3 = H TO PRODUCE A
LOAD FOR TS3. :

AT 900 n. sec INTO THE
TIMING CYCLE,TS3 = H AND
TS4= L.

\

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

A4

- AT 1100 n. sec INTO THE TIMING

CYCLE,TS3 = H AND iSU = L.

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 IS DONE TO DISABLE MEMORY
WRITE AND INHIBIT CURRENTS.

@ 1280 n.
sec TPh=H

@ 1355 Ne
sec TPh=H
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L AR [7 . ¥DF = B8 MANUAL KEYS FLOW DIAGRAM
IR CEeos g NaVNTE 4 . : , _ A
' | o BN
i . ; . -
1A A CONT INUE EX+TP CLEAR EXT LO
S
T1 ] ‘ ! ] " - i l
SR-—>DATA | MEM START . MEM START INITIALIZE SR~—» DATA
!_ “l l L
DATA —>MA LI ; MA41 —» PC DATA 6~11 -
I » " Ex l DP ""’"IB,IF,DF
1->F :
T2
MD —> M3 SR —3 DATA :
) DATA—7> MB
MB ~——> MD _ A
T3 .
{ - . : ' 0 —»RUN .
. ! I : . - .
1 . f
T4 . )
PC—~MA
f 1->F
i .
-
i
- ‘
~od ) . .
S . S 5 o
S’ . l : . ! N

' mpeng 101993523 1039 W ©3 A
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 Fiaie oo o wl
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e b ettty na e
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- o .. __MEM. _START ‘
- Lo >
"5 1 300 ——f
P == 250 bf i
I |
== 450 >]
P2 F 700 > L
5.3
< 350 zal
pP3__ I 1050 =1
<y s
300 |
55 . 1400 - >J
P4 L
 T806 E [1 5041 i
DLRCE L : 350 ,J < 350 =]
ETuAM £ Loo :;"1 A Loo :’JL
JRITE o 500 5|
MELAIT < 350 =
o ~ 9 ,
* —< o
NOTEs ALL TIME PULSES ARE 100 n. sec. IN DURATION ¢ <
s
o ALL MARKED TIMES ARE IN n. sec. (b .




P L TR SR A LD i o Gl

- EXAMPLE OF X READ LINE LAYOUT
X 00 " ' s O—2 {')RX 0
e—O—p oRX 1
& (g - | ~oBX 2
. ~4 (e | oFX 3
@ (O —o—f— g RX 4
& —OQ—ag—— oRX 5
o—(—a oRX 6
+—0—a qRX 7
X 10
) —a—
. W ‘
—0--—O——0 S
: =
or—()—0 AT
| | | o e
' DESIGNATES ‘ e B oo
768 CORES - ~ ~ ) - >
' L ./ e
2
r3



| »“( .f HmmfWWMWMﬁMfWMme_wWWMMmeiw-mewwwf_w“m_.ﬂ N ‘_‘_
- MEMORY DESCRIPTIONS - - ' o e

-~

FIG. 1 | | FIG, 2

n o o e o ot b - D
1 X LINE o =
;—- d- __________ D _____f‘“
| | o ittt o [
7 o e = o = L oL
y S N g i > | /
A\SENSE / INHIBIT . ]- _ 4,006 — '
. . : : " 12
. ’ ' 6& CORES — PLANES
P . " 1 (1 PL@NE)

FIG, 1 TLLUSTRATES HOW
EACH INDIVIDUAL CORE IS

WIRED, IN ORDER TO SELECT A . < 64

CORE. X+Y CURRENT MUST BE IN : , , # o S :
AIDING DIRECTIONS, HHIS IS XKNOWN , FIG, 2 ILLUSTRATES HOW ONE X LINE PASSES
AS COINCIDENT CURRENT. THROUGH 768 CORES (64 EACH PLANE), THE

SAME IS TRUE FOR THE Y LINES:

-’ ‘ ' ' ‘ -’ o v_" ' o ‘ ' W



TR S SRR DU, S O L S

MEMORY ADDRESS SELECTION

Sk IR B LY I S SR R R TR AU LR

3.7
‘ #
Y FIG, 1

Lo THTS OCTAL DIGIT,WHICH IS
COMPRISED OF MA O=---2,WILL
SELECT A READ OR WRITE LINE IN
THE UPPER LEFT HAND QUADRANT.

bormeme THTS OCTAL DIGIT, WHICH IS

- COMPRISED OF MA 3---5, WILL
SELECT A READ OR WRITE LINE
IN THE UPPER RIGHT HAND '

" QUADRANT,

e TH TS OCTAL DIGIT, WHICH IS |
CCMPRISED OF MA 6---8, WILL
SELECT A READ OR WRITE LINE
IN THE LOWER LEFT HAND :
QUADRANT,

- THIS OCTAL DIGIT, WHICH IS COMPRISED OF

g
FIG. 2
OUTPUT LINES

~ - — ~
ka RYRW Ri:lp\wkugm .
8251 " 8251_ _ | _READ H
R/W OUTPUT
LINE CONTROL
SIGNAL,

- MA Oww=2 |
FIG. 2-ILLUSTRATES THE UPPER LEFT HAND QUADRANT

or PRINT‘E.FEACH 8251 HAS 8 OUTPUT LINES; 4 FOR

READ AND I FOR WRITE FUNCTIONS, ONE READ OR WRITE
TINE( DEPENDING ON THE FUNCTION) MUST BE SELECTED

TN ORDER IO 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. T

MA 9-==11, WILL SELECT A READ OR WRITE
LINE IN THE LOWER RIGHT HAND QUADRANT,

~

e Y joysw1mIg 9IS qj‘q ) -
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PDP_8/e

Adder logic Truth Tables

EN O EN1 EN 2| Result
L L L PC
L L H MD
L H L MQ
YL H H MA
H X X Arithmetic
Zero
DATA T DATA F |Result
"'L." L | Compliment
L H TRUE
H L Zeroes
¥ H H Ones

RIGHT LEFT .TWICE! Result

L L L PAGE

L L H AND

1 H L RIGHT 2 é
L H H RIGHT 1 j
H L L LEFT 2

H L K LEFT 1

H H L SWAP

H H H NO SHIFT

# ( CPU logic can not
produce this condition.)

|
1
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I
t
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%
i
:
:

S 2 v Sy cxe g
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HANDOUT #

X PDP 8/3' | A
KEY FUNCTION SIGNALS ' i
IND 1 IND 2 Result | o
L L AC—>BUS D
L H " BUS—»BUS
L }Q —>>BUS
H H STATUS—>BUS
G KEY LA -
S 8] keY CcONTROL - qualification for MA LOAD
il - {B)| ys pIsABLE Disables MAJOR STATES and IR
e wp pIR. 1IN L N0 use for KEY IA
:_1( (D) Bk pATA CONTROL L MO use for KEY LA
@ SR----BUS H 'Enables SR to_the DATA BUS
AL o, 3 :
’ KEY EXAM
(4A) KEY CONTROL L  Allows one t‘imihg éyclé only
© (B)] MS DISABLE L Disables.MAJOR'sTATEs and IR |
(c)l ¥D DIR, IN. L Enables MEm-+>MD«LiNEs
(D)| BX DATA CONTROL L. Enables MD—>MB |
(5| SR----BUS L ' Disables SR—3»BUS
" KEY DEP
(A) KEY CONTROL L . —— Allows one. timing cycle only
(B)] VS DISABLE L ,~_Disnbies MAJOR STATES =nd IR
( (c) ¥D DIR. IN. H Disables MEM—NMD LINES
(D), BK DATA CONTRCL H Dicables MD—I=MB
(D} SR----BUS H .Enab}.es SR ~—-3-BUS
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PP 8/e Indlcator logle - S . S
BN S e S~
AC+ Na 1 STATUS | o

. TS1 L

-

ér;A ' | -JIND 1 . D See ,
AT — Logic | InD 2 Handout

. Enb. - IND 2 - # ¥
| - Dilocde ' ﬂ_

' Logic
| _Losic]

Y
gD oD WERDE

0O vHIT YOO

& PANEL
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, - — LOCK
| : MD DATA | STATE No
MD Enable - ~Diode, | s'Diode, Diode, :
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Logic Logic Logic
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P L . - | §n§+15 v - PDP 8/e ~~
’ BUS_LOGIC CONCEPT
AND

1.5 X ' - : 724 POWER SUPPLY REQUIREMENT

'BUS LINE

| THE 1.5K RESISTOR AND THE
.fizfi " DIODE ARE LOCATED ON THE

o . 43 v " M 8320 (or the M 832) BUS
- R - | LOADS CARD.

H724 POWER SUPPLY

OUTPUT VOLTAGE 1 +sv ] wsv 15V | 48V |

CURRENT OUTPUT 1A .20 A 8n = - 2A N
CURRENT USED .84 6 A | 454 1.25 A

UNUSED CURRENT 2 14 A 3.5 A

R A -




R | : | INTERNAL 1/0
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‘ : v . DEVICE COL. SELECTION

(632X)

D 3 APl , :
B m-j >0,... d
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EA LL

TNSTRUCTION

FUNCTION
CHECK FLAG AND SKIP IF =(1)

SKIP ONCE IF FLAG "A" =1,
SKIP ONCE IF FLAG "B" = 1,
SKIP TUICE TF FLAG “"A" AND _
_FLAG "B" ARE = 1.

TRANSFER AC TO DEVICE

( AC IS "ORED" WITH DATA BUS)
TRANSFER AC O DEVICE, 0-—-AC

( AC IS NOT "ORED" WITH DATA

- BUS)

TRANSFER DATA FROM DEVICE TO
AC,

TRANSFER DATA TO THE PC.
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PROGRAMMED 1/0 TRANSFER CONTR@L Stgmﬂs,
. : Major Register Gating
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Type of Transfer

co C1 C2

AC - BUS L

DATA T/F

ENO, 1,2

AC LOAD L.

PC LOAD L

OUTPUT, AC
UNCHANGED.

OUTPUT, AC
CLEARED

INPUT, AC
ORed with
INPUT DATA

JAM INPUT
INPUT, DATA

HI HI HI
LO HI HI

HI LO HI

LO LO HI
LO HI LO

LO.
Lo
LO
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LO/HI
HIAO

LO/Hl

LO/HL

LO/HL*
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HI
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Lo

Lo

HI

HI

HI

L0

ADDED TO PC . S .o
INPUT DATA OO Lo| " H: - | LO/MH HI HI. " 10
TO PC i ‘. . ' » . S
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I/0 SIGNAL TRUTH TABLE

C1

c2

RESULT -

DATA—3>PC

i

DATA——>AC

PC+DATA——>-PC

AC+—3»DATA, 0~—>AC

DATA ——>PC

‘ACV DATA ——=~AC

'PC+DATA—3>PC

AcY DATA—==AC
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GATING FOR SKIP AND INT. REQ.

_ o

# PR
PIG. 1 B o

6321 . .

nw—~—f[:>-7"“*\ cs1 SKIP BUS .
"_88§3}3-, o

FLAG(1)
ey

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

AND ACKNOWLEDGING INTERRUPT REQUESTS .
FROM THE DEVICE. I

Co e

I/0 OUTPUT TRANSFER GATING

co ¢c1  c¢2 »
H H H = ACVDATA=~m=AC

' #
FIG. 2
DATA BUS
TP3 |
CHz2 4L N e 1
| | . (DATA)
c D
j — 381:\/ {384 -g 6324

~ THE PURPOSE OF THIS GATING IS TO
ALLOW THE TRANSFER OF THE AC TO A

'REGISTER IN THE DEVICE.
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A~
~ DATA BUS _
FIG. 3

8881

(DATA)

THIS GATING HAS THE SAME FUNCTION

© AS THAT OF FIG.#2 PLUS THE DATA FROM
THE DEVICE REGISTER CAN BE TANSFERED
T0 THE AC.

DATA=—AC = CO=Ls ci=L, C2=H

_DATA RBUS
-

FIG. 4

P3

0 1
(DATA)
c D

i L
>l ok

CH2

' Tl . co
o ] k)ﬁ“—"~"—*
xxu%ﬁi::::>_ / CE1 .
o & _ ci
e
CH1

CJ1
6327

THIS GATING PROVEDES THE SAME
# _
FUNCTIONS AS THOSE OF FIG. 2 and 3 PLUS

‘THE TRANSFERING OF DATA~—~PC.
- DATA==->»PC= CO=L, Cl=L, C2=L
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DATA BUS

-,

ACon3DATA,  Qmm-3nh (3

#
FIG. 5

TP3 #

CHz2 - | (DATA)

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

DATA BUS.(0-»AC @ BUS STROBE'
AC—>DATA, Ow3-AC - .

C0=L, Cl=H, C2=H
co
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BUS STROBE

- ~ GATING FOR_PF™ATA----PC
DATA 11 . DATA 10
NOT LAST TRANSFER
. 200 n sece
- > ™Y peray
. . PULSE LOGIG
PLAG A (1)] -
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POS. 1/0 BUS 5

OP CODE | ' FLOW DIAGZAM S
= JOT ‘ . 'f;} ; ;
t 3 Ve ,@\V,?/-’k:j .

P

; . . A AP IS
T Y
: ’ CODFE Zasr T Selegmien

_ ‘ ‘/ ’ . : Geds, r‘f“; 'r .
3O //,/’/5\\\\\\ YES S
INTERNAL . ‘ _ ‘

B O

»
A YT S W . P . W a4 oye

ENABLE POS. o | DISABLE POS. I /0 BUS 3
1/0 BUS | AND CONMPLETE INTERNAL o
' I/0 FBNCTION. o :

\

AT TP2 LOAD .IOP REGISTER " ' | , ;
WITH MD BITS 9,10,and 11. .

DURING TS3, NOT LAST TRANSFER - . | :
IS PRODUCED FORCING 7S3 TO BE | ~ . 1}
* LONGER IN DURATION. THIS ALLOWS o i
SUFFICIENT TINE FOR THE IOP | | I
PULSES TO BE GENERATED. NMAIN F P A DR
TIMING IS SUSPENDED IN TS3 I
UNTIL NOT LAST TRANSFER IS JAEE pes das
DISABLED. - S »

‘\L}'
AT TP3 THE I0P TIMING LOGIC

' IS ENABLED. IT WILL CYCLE | o P
- = |-~ ONE TIME FOR EACH IOP PULSE. . L

N/

TERNTDAMEY HTOHRECT
\Tdvivisindi H (OSSN

e - “~

PULSE. R é~——&i) a
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POSs I/0 BUS

(¥
.4 22§377

~ FLOW DIAGRAM .
( \ ' SHEET =2 b 0
\ , =i
100 n. sec. PRIOR TO THE S N
TERNMINATION OF THE IOP LT
PULSE, A BUS STROBE PULSE Co
IS PRODUCED. BUS STROBE o o
PRODUCES AC LOAD IF C2=H o ‘ Sy
OR A PC LOAD IF C2=L. Pl
i

HAVE ALL “55\\\\\\\;\\\ 0 I
REQUIRED IOP PULSES ' N ;%:E;) R

BEEN GENERATED?

B

Y .

DISABLE NOT LAST TRANSFER ,
ENABLE IOP TIMIRG TOGIC T0O 3
PRODUCE A "DUMNY CYCLE" |2

(NO TOP PULSES ARE PRODUCED). D |
( THE DULNY CYCLE IS USED TO . » . L
~ ADD THE SKIP COUNTS (IF_ANY) : ™y
70 THE PC. (PC +DATA—>PC)

\
s

em@ewg 101373913 $53UT Y °Y Ko

{

-7 BUS STROBE OF THE DUMMY P
CYCLE THE PC IS LOADED WITH .
PC + DATA. BECAUSE OF NOT LAST

TRANSFER BEING DISABLED, TS3

1S DISABLED AT BUS STROBE AND . |
TSk IS ENABLED. MAIN TIMING IS L S
NOW FREED TO RESUME THE REMAINING i
FUNCTIONS. o E !
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s

| 1 - 4\ *\ 4\ | - POSITIVE I, INTERFACE

. BLOCK DIAGRAM
SKIP LOGIC
BUS_STROBZE, . I0P
~1( 3 SKIPS) - | DRIVERS
SKIP BUS N L | A \ .
>
e
A A A V : |
) =~ I0P , . 10P '
“| REG. i TIMING . BUS STROBE
A - ' Locic . [ =7
¥D 10 N P I0P — | /
— D > CHECK = 4
PULSE 2 LOGIC . : ¥
- PRI- :
¥D 11 ORITY
J— -..........;-,. -
LOGIC
: - : POS. 1/0 ~ : " NOTE1
l\ %\ : ENABLE :
K A - ~ THE PURPOSE OF THIS
DATA IN A4 4\ . : ' . ‘ LOGIC IS TO CHECK
> 1 AR TP3 ?gg %8§<3EG%§T§9FOR .
T ‘ - . . " SES T g
AC CL=AR " .CO’ ¢, 2 ‘ D ‘ . PRODUCED. IF TEERE ARE
AC—=-DATA . 1,0CIC : o NO IOP PULSES TO BE
pc L LN | . . o - GENERATED THIS LOGIC

I/0 PAUSE WILL DISABLE THE
, , I0P TIMING LOGIC..._
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INTERRUPT SEQUENCE DESCRIPTION . SHEET 1 ]
| ' “; -
1. BEFORE THE CPU IS ABLE TO ACKNOWLEDGE ANY INTERRUPT ' | '
REQUESTS FROM DEVICES,THE INTERRUPT SYSTEM MUST BE - ?
ENABLED, THE FOLLOWING IS A PROCEDURE IN ORDER TO ;
ENABLE THE INTERRUPT SYSTEM, | o ?%
a) AN ION INSTRUCTION,600L,MUST BE PERFORMED, THIS - §§
© INSTRUCTION WILL "TURN ON" THE INTERRUPT SYSTEM 'A i
'ONLY HMALF WAY. | ) §
b) ANY INSTRUCTION THAT FOLLOWS THE 6001 WILL g
FULLY ENABLE THE INTERRUPT SYSTEM, | &
— 8
2. WHEN THE INTERRUPT SYSTEM HAS BEEN ENABLED, THE CPU B f
IS CAPABLE OF ACKNOWLEDGING INTERRUPT REQUESTS. THE )»§ !
FOLLOWING IS A GENERAL DESCRIPTION OF ACKNOWLEDGING i f
AN INTERRUPT REQUEST: - . by
. a) THE CPU WILL ACKNOWLEDGE AN INTERRUPT REQUEST |
| AT TP3 TIME OF ANY MAJOR STATE PROVIDING THAT | | i
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 + ]----MA FOR A SKIP i
. CONDITION) O's ARE FORCED TO THE MA. THEREFORE; E
THE NEXT ABSOLUTE ADDRESS TO BE REFERENCED IS - i
0000. ALONG WITH FORCING THE CPU TO GO TO ADDRESS i
0000, THE IR IS FORCED TO DECODE A JNMS INSTUCTION, ‘) ?
, | )
:
P

3 .
B .
P T



_,AM\‘

E DESCRIPTTION SHEET‘ 2

. NOW THE CPU IS FORCED TO PERFORM A JMS.INSTRUCTION
AT ADDRESS 0000. STINCE THE CPU's IR IS FORCED TO DECODE
A JMS AND ABSOLUTE ADDRESS 0000 WAS FORCUD TO THE MA
THE CPU CAN ELIMINATE THE NEED FOR A FETCH CYCLE. THE
LOGIC FOR E‘H&T\’GT’\’(} MAJbR STATES IS FéRCED

LV

“.:

-CONTRQLIN
PO PRODUCE THE CONDITIONS THAT UILL ALLOW THE MAJOR

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

( HHICH IS THE NEXT INSTRUCTION'S ADDRESS FOR THE MATN
| 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 - ).

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

3 UPON THE COMDLLL ION OF THE INTEL RROGATION AND THE SE?‘

. ROUTINES, PROCEDURES FOR RETURNIG TO THE MAIN PROGRAM ARE

- AS FOLLOWS:

~a) BECAUSE THE INTERRUPT SYSTEM WAS DISABLED DURING THE
JMS, WHICH ALLOWED THE INTERRUPT BEING PROCESSED NOT

. ——. 0 BE INTERRUPTED BY ANOTHER INTERRUPT, THE INTERRUPT

SYSTEM SHOULD BE ENABLED T0 ACKNOWLEDGE ANY IOWER
PRIORITY INTERRUPTS BEFORE RETURNING TO T’F MAIN'
PROGRAM. THIS IS ACCOMPLISHED BY PERFORMING AN ION

Eee e e st e s b2 B,




: fE
INTERRUPT SEQUENCE DESCRIPTION 'SHEET%3
TNSTRUCTION AT THE NEXT TO THE TAST ADDRESS OF THE.
SERVICE ROUTINE PROGRAM. THE ION INSTRUCTION IS
TWEN FOLLOWED BY THE JMP INDIRECT TO ADDRESS 00CO.
TF ANY LOWER PRIORITY INTERRUPTS ARE PRESENT AT THIS
TIME, THEY WILL BE ACKNOWLEDGED ( ACCORDING TO PRIORITY)

PRI
AND THE ORICTNAL CONTENTS OF ADDRESS 0000, WHICH HOLDS
THE PC OF THE FIRST INTERRUPT WILL NOT BE CHANGED..

.
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| o
INTERRUPT SEQUENCE FLOW DIAGRAM , SHEET 1

A e et i

ALL THE FUNCTIONS OF
THE PRESENT MAJOR STATE o S
ARE PERFORMED NORVMALLY | ‘ : i

st 8 1 PN R e S B

TITY i bl Ml CSMDATIE MTH £ &
ur TO INLTe oUXUDE TalL, § T N
(e )

YRS INT. : NO

i
~RETURN

T0 N
FETCH?

S ey, W e 5. tn] s P a AR N L

\
COVPLETE THE
FUNCTIONS CF & '
TS4 AND PRO- | i
'CEEDE TC THE ¥ :
NEXT MAJOR
STATE.

VBT 0 BN

_INTON |
YES SYSTEN ____NO

ON?

16

Aoy E II\ITa .
\L YES REQUEST? __NO

(

LOGIC ENABLES

CONDITIONS TO

FORCE: 0's TO

' THE MA, JMS TO ~ |
THE IR, AND THE - o . g .

EXECUTE MAJOR - - é

STATE., | _ .
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INTERRUPT SEQUEZNCE FLOW DIAGRAM SHEET 2 R 5

T
A3

TR . -

T .
\&/ .

[

R N N Y S T B T N i

wp st e

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

JNS.

THE INTERROGATION
- ROUTINE STARTING
AT ADDRESS 0001 IS
PERFORMED. '

| \ - 3 1
YES OF INTERRUPT NO . ]
DETERMINED? ! ok
. e _ . - Vi

t evaam

“*‘QO a3 :01501933 1ITUQ VY T Res

ENTER" THE SERVICE . REMAIN IN THE
ROUTINE FOR THAT o INTERROGATION
DEVICE - ' } “t ROUTINE UNTIL

CAUSE OF THE
INTERRUPT IS
T : LOCATED.

\r | ;
UPON COMPLETION OF
THE SERVICE ROUTINE
ENABLE THE INTERRUPT

SYSTEN AND JNP IN- 2
DIRECT TO ADDRESS o

0000, ~ | ‘ e

ANY LOWER PRIORITY
INTERRUPTS WILL BE
ACKNQYLEDCED BEFORE
RETURNING T0 THE - N
MAIN PROGRAN. » )
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INTERROGATION ROUTINE SHEET 1

-y T 0 IaYal *1
EYXANPLE PROCRAM

C -~ . S
LR {/&C’!“ﬁ 3-id e .

o000/ PC Cotxxy T
0001/ DCA 3050 ety inSteesl il 8 S0
0002/ GTF 6004 -

0003/ DCA 3051

0004/ Jup I 5405

0005/ 7000
. : : - “
7000/ 6XXX Senet e
7001/ SXP 7410 e
9002/ JKP 5250 <= wimeT Add ‘e

7003/ 6XXX

7004/ SKP 7410
7005/ JNP 5300
7006/ 6XXX .
7007/ SKP 7410
7010/ JMP 5350

DESCRIPTION OF :
A BASIC INTERROGATION ROUTINE
THE ABOVE PROGRAWM 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 JIMS 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.

DT RINY

THE CONTENTS OF ADDRESS 0002, A GTF, IS USED TO BRING THE 3

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 MENORY. THE JMP I LOCATED IN ADDRESS 0004

IS USED TO EXIT PAGE “0". THE REASON FOR EXITING PAGE"O" IS5

THAT IT IS USED FOR AUTO INDEX PURPOSES AS WELL A4S DIRECT

ACCESS . FROM ALL PAGES. :
THE JWP T 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 O,

i e A R Sintane Ay

. ———— - A v R

T

BT SR
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INTERROGATION ROUTINE >  SHEET 2

Sere,

EXAMPLE PROGRAM

t

TF DEVICE 0'S INTERRUPT FLAG WAS NOT SET, THE PROGRAN iy
WOULD REFERENCE ADDRZSS 7001. AN UNCONDITIONAL SKIP, 7410, , ‘4

LOCATED AT ADDRESS 7001 WILL CAUSE THE PROGRAM TO SKIP | L
OVER THE TUP 5250, THUS THE ENTRANCE POINT FOR THE SERVICE - ‘
ROUTINE CF DEVICE 0 IS SKIPPED OVER. :

THE SANE SEQUINCE OF CHECKING THE INTERRUPT FLAGS APPLIES T0
THE OTHER TWO DEVICES. -

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

- (AS AN EXAVPLE, DEVICE PRICRITY 1 WILL BE USED)

7124/ CLA 7200 .

7125/ TAD 1051 : _)
7126/ RTF 6005 ' ‘

7127/ CLA 7200

7130/ TAD 1050

7131/ IoN 6001

2132/ JWP 5400

01333017 JpIUQ N %F A

é
..-m ;
=
AT LOCATION 7124, A CLA CLEARS THE AC IN PREPARATION o
FOR RESTORING THE VALUES THAT WERE STORED IN MEMORY BY THE i

“HOUSE CLEANING" PORTION OF THE PROCRAM. THE TAD INSTRUCTION,
1051, LOCATED AT ADDRESS 7125 WILL BRING THE ORIGINAL CCN-
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 LINX,
WHICH IS NOW IN THE AC, BACK INTO THE LINK. THE NEXT LOCATION,
7127, HOLDS A CLA INSRUCTION. TEIS WILL BE USED TO CLEAR THE
AC IN PREPARATION FOR RESTORING THE ORIGINAL AC, PRICR TO THE

PRy

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, PRICR TC THE INTERRUPT, BACK INTO THZ
AC. THE 6001 INSTRUCTION, ION, WILL PARTIALLY ENABLE THE

INTERRUPT SYSTEM, THE LAST INSTRUCTION, 5400, WILL FULLY
ENABLE TVU® INTERRUPT SYSTEM AND ALLOW THE PROGRAM TO NN
RETURN T0 ADDRESS 0000, FROM THIS POINT THE PROGRAM CAN A

ENTER THE MAIN FROGRAN OR ACHKNOWLEDGE ANY LOWER PRICRITY
INTERRUPTS THAT IMAY BE PRESERT.



STATE " CTIONS

Voanne
or
i 3 _CYCLE BREAK
WORD_COUNT CURRENT ADDRESS BREAK
THE PURPOSE OF THIS THE PURPOSE OF THIS STATE ISTO| THE PURPOSE OF THIS STATE IS TO
|

STATE IS TO INCREMENT A
VENORY WORD LOCATED AT
A KNOWN MEMORY ADDRESS.
THIS KNOWN MEMORf ADDRESS
IS SPECIFIED BY THE 3

. CYCLE DEVICE. THE MEMORY
WORD LOCATED AT THIS ADDA

_REZSS IS THE 2°S COMPLI-

MENTED VALUE OF THE NUMBER

TRANSFERS T0 BE PERFORMED.

IF THE MEMORY WORD IS

INCREMENTED T0 0000,

YORD_COUNT OVERFLOW IS

Smwm
O L

TO THE DEVICE TO IN-

HIBIT ANY MORE BREAK REQ.

SPEQIFY 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 STATE
WILL BE INCREMENTED EACH TIME THIS

STATE IS REFERENCED. THIS INCRE~-
MENTED VALUE ISVUSEDVFCR THE MA

OF THE BREAK STATE, THUS ALLOWING
SEQUENTIAﬂ.DATA TRANSFERS FROM MEM-
ORY. 2) THE KNOWN VALUE NEED NOT

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

BACK GROUND PROGRAM.

PERFORM THE TRANSFERS. THERE ARE &

FUNCTIONS WHICH MAY BE ACCOMPLISHEDa

1) DATA MAY BE TRANSFERED FROM THE
DEVICE TO THE CPU. E)’DATA FRON
THE ¢PU MAY BE TRANIFERED TO THE
DEVICE. 3) DATA FROM TRE bEVICE
MAY BE ADDED WITH A MEMORY WORD
FRCM THE CPU. 4) A MEMORY WORD

OF THE CPU MAY BE INCREMENTED.

ALL 4 FUNCTIONS ARE PERFORMED

AT A NMEMORY ADDRESS SPECIFIED BY
THE CURRENT ADDRESS STATE.
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EMAO,EMA1,EMA2

1

EXTENDED MEMG# CONTROL

BLOCK DIAGRAM '

. DATA BUS
TO CPU MEMORY LOGIC
p " ——
/{
|”TT OUTPUT
_ e GATTING
EMA OUTPUT
/\ /i'\ P - N /\
' < ¥ rd 9
- by — e
i ' - r
IR ~ DF v S SS—
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: 4
f\ f\ \ | \/ .
r~ - e SAVE FIELD
7 ~ ( 6 BITS)
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KT 7R |
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INPUT '
~ GATING
T
. MD DATA BUS
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THE FOLLOWIKG

Etx?Kr T(\""’ Qﬁ‘ SHEET 1

INFORMATION DESCRIBES THE RELATIONSHIP

BETﬁ?LN THE CPU MASOR STATES AND EXLENDED MEMORY FUNCTIONS.

KE

Y FUNCTIONS:
FETCH:s

DEFER:

AT TPE TIKE OF EACH

$AR TAT el forrE T Sy MATSTA
MAJOR 57 AE EXT. MEM.

CONT. LOCIC DECIDES

IF THE IF OR DF WILI SPECIFY THE NEX?P FIELD TO REFERENCE. | PR

-

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

WHAT FIELD WILL BE REFERENCED DURING

- KEY FUNCTIONS. BECAUSE OF THIS,THE

PROGRANMMER HAS A CHOICE OF ANY FIELD
( LIMITED, OF COURSE,TC THE AMOUNT OF
CORE ON THE SYSTEM) TC 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 NAJOR STATE.

THE CONTENTS OF THE IF REGISTER WILL DETER-
MINE FROM WHAT FIELD THE POINTER ADDRESS:

DT ATIMATRITN INLWTAULD A MDA 1 5ol
is) Ui Livdivilide }‘nu-‘ng‘v‘i}i\; AT TPL TINE ,E‘
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DEFER~wmmmeomm—mo——
(cont.)

' #
. i
URCTIONS OF - SHEET 2

vy
3
&

1]
M

UTE MAJTOR
AS & dad $74d 3 % WAL

STATE. THIS IS DEPENDENT UPON WHAT TYPE
OF INSTRUCTION IS BEING PERFOR¥ED.

IF AN AND, TAD, ISZ, CR DCA IS
BEING PERFORNED, THE CONTENTS OF THE DF.
REGISTER WILL DETERMINE WHICH FIELD WILL
BE REFERENCED TO OBTAIN DATA FOR THE
EXECUTE MAJOR STATE. IF THE CONTENIS 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 TN ORDER TO OBTAIN DATA.
ON THE OTHER HAND; IF THE_DF = IF, A
NORMAL INDIRECT IS PERFORNMED IN THE SANE
FIELD THE INSTRUCTION AND THE POINTER WERE
OBTAINED.

IF A JNS OR JWP IS BEING PERFORMED,

THE DF REGISTER WILL NOT SPECIFY THE

—r—

=

FIELD T0 BE REFERENCED IN EXECUTE; THE

' IF REGISTER WILL.THE REASON FOR THIS IS

THAT A JNMP NEVER ENTERS THE EXECUTE STATE.

IF¥ THE DF REGISTER COULD SPECIFY WHICH

FIELD TO REFERENCE DURING THE NEXT MNAJOR

“w/_
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=T e 5
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. . TITRIAAMT ANCT N ’ R
BFUNCRTANS Op SHEET 3

[rediSSnalfdiiig ety o o 8

DEFER wwecccance~e=

(cont.)

M
-
o

TCH, THE NEXT
INSTRUCTION WOULD BE OBTATNED FROM THE
FIELD SPECIFIED BY THE DF REGISTER. THIS
WOULD DEFEAT THE PURPOSE OF THE DF
REGISTER AS IT IS USED ONLY TO OBTAIN
DATA; NOT INSTRUCTIONS.

BECAUSE THE JMP INDIRECT CANNOT USE

REGISTER TO SPECIFY A FIELD TO

IV T AL~ i

4

THE

<
]

1

l

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 fO
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

JVMP INDIRECT TO THE ADDRESS WHERE THE PC IS
LOCATED, THE FIELD WHERE THE PC IS STORED

COULD NOT BE REFERENCED. WHY? £ JNMP

" INDIRECT CANNOT REFERENCE A FIELD SPECIFIED

r 5 ny
EYECUTE wocmmaeeo mam—e TOH

BY THE DF REGISTER.

EXECUTE MAJOR STATE CAN REDERENCE

I=

A FIELD SPECIFIED BY THE IF OR DF.
(SEE ABOVE INFORMATION OF DEFER FOR EXPLAN-

HTION)
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ENO
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MD
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Set Return Set Source Set Return Set Source
TPl Set Strobe TPl Set Strobe

Cleur TSl Set TS2

Clear TSl Set TS2

Clear Source, Strobe

Clear Source & Strobe

Clear Return

Clear Return

TP2

Clear TS2 Set TS3

TP2

Set Write

Clear TS2 Set TS3

Set Inhibit,Source Return

TP3

Set Write

Clear TS3 Set TS4

Set Inhibit, Source, Return
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Clear TS3 Set TS4

Clear Source

TP4 .

|Cclear Inhibit,Return Write
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Clear Source

TP4

Clear Inhibit,Return Write

Clear TS4 Set TSl




MEMCORY ATCRESS DECODER ™

WHEN READING. USE GUT ACTIVE PINS 4,567
WHEN WRITING. USE CUT ACTIVE PINS C.1.23
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P ~~ | -
- .ETCH FOR AND, TAD,ISZ,DCA,JMS,JMP I MS FLOW SHEET )
DATA DATA CARRY| MD PAGE ;
FUNCTION ENO EN1l | EN2 T F IN DIR RIGHT | LEFT | TWICE z TIME |
MA+1—) PC L H H H L L L H H H L TS1
A€ —> DAEA
MD—> MB
MD 0-2 —y IR
L H H L H L H H H L TS2
H H H H L H L H H H L TS3
MDA4L
MD 5-11-—> CPMA L
(0) | wyr -t 1t tr t 1 tr 1 F---- TS4
| l H H H H L H L L L L MDaLT
H
0 >MAO-4  MA -HMA
0-4
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~ ~~ -~
_AECUTE FOR AND,TAD ISZ,DCA,JNS MS FLOW SHEET 2
) DATA | DETE TCARRY [ WD ] ' PAGE '
FUNCTION ENO EN1 | EN2 T F IN DIR [RIGHT |LEFT | TWICE | 2 TIME
AND,TAD,ISZ,
"L.DCA, JMS T H H H H L H L H H H L | st
AND,TAD L L H H L H L H H H L |7s2
1s2 L L H H L L L H H H L | TS2
DCA H H H. L H H L H H H L |7s2
NS L L L H L H L H H H L | 7Ts2
AND H H H H L H H L L H L | TS3
TAD L L H L H H H H H H L | 7TS3
187 H H H H L H H H H H L |7s3
DCA H H H H L H H H H H L |TS3
JNS L H H H L L H H H H L |1S3
AND,TAD,ISZ,
DCA , JMS L L L H L H H H H H L | TSt

#11




i ) ‘p\ ;’Ma
DEFER FOR MRI‘*S AND JMP MS FLOW SHEET 3
DATA DATA CARRY MD PAGE
FUNCTION ENO EN1 EN2 T F IN DIR RIGHT LEFT TWICE 2 TIME
H X X H L H L H H H L TSl
MD+4 1 —» MB L L H H L L L H H H L TS2
JMP
MD —>PC L L H H L H L H H H L | Ts3
- | — 1 1 — |~ —1 — T |aUto - -1 — T T 7
H X X H L H INDEX H H H L
JMP H
MD—> CFMA L L H H L H L H H H L
R I 1 L o _ _ TS4
JMP AUTO
PC —> CPMA L L L H L H INDEX H H H L
H
#12




—_— PDP-8E MECf‘“%ZATION TABLE 1-1
FETCH FOR AND, TAD, ISZ, DCA, JMS INSTRUCTIONS
Source Dest'n
Socurce Route Dest'n Page & Page & Ma jor
Function Req'd Regq'd Reg'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 T = TS1 (BF + KC) 17191 9 -
_ PC PC T.OAD = TP1 (BF + KC) 10J 5 6B2 TP1
0—>SKIP 0—>»SKIP = ERF » TP1 10H1 9J1
SA->MD SA TIME STROBE = (STROBE + FIELD « WRITE) | 5B8 5E1-8 | TS2
DELAYED
MD LINES| MD DIR L = 100NS INTO TS1, O0—MD DIR _ RUC? BE1 -
AC—DATA AC AC—BUS L = BF « TS2 11J3 cé6
MD-3MB  |MD LINES ENOL, EN1L, EN2H = (DCA +E . T382) -« 11H5 6c8
BTS2 « (MS DIS + BRK DATA CONT)
MB MB LOAD = BTP2 OH2 6C2 TP2
MDO- 2 IR LOAD IR = TP2 ¢ F 12E5 L2E5
IR
1S3
TP3
MD 5-11 MD5-11 | FOR RIGHT L, LEFT_L, TWICE L = (BTS4 o 10J5 6F8 TSk
~> CPMA PAGING F SET « BF « FE + FD) -
MD 4(0) 0 . PAGE & Hs (MD4(0) ¢ (BTS4 « FSET 0J5 6F8
0-=» CPMA BF + FE ¥ Fn)
0-4 _
MDL4 (1) “CPMA PAGE Z L = MD4(1) « (BTSH « FOET - 10J5 6F8
CPMA 0-4 | o-4 BF « FE ¥+ FD)
- CPMA 0-4 _
CPMA CPMA_T.0AD = TP4 «"WATCT 244 6F3 TPH
MD 3(0) EXECUTE | CPMA 1OAD (F . + « MD3(0)- %@B? | 2BL
I»>E __ JVP) = E L
MD 3(1) DEFER CPMA LOAD (F « OPR+I0T.MD3 (1)) = D L 1287 1 OB
I—D
~

#13
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PDP-8E MECHANIZATION TABLE

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

Source Dest'n

Scurce Route Dest'n Page & Page & Ma jor Instruc-
Function Req'd Req'd Req'd Enabling Levels & Boolean Expression Cord Cord Time State tion
TS1 |DEFER
TP1
SA—ND SA TIME STROBE = (STROBE . FIELD - WRITE) 5B8 hE1-8 | TS2
DELAYED ~
MD LINES| MD DIR L = 100NS INTO TS1, O—MD DIR 14C7 5E1-8
MD+1—MB |MD ENOL, EN1L, EN2H = (DCA . E .+ TS2) - 11H 5| 6C8
BTS2 e« (MS DIS + BRK DATA CONT)
+1 CARRY IN L = BD « BTS2 J1H1 9
MB MB _LOAD = BTP2 10H2 6.C2 P2
AUTO INDEX MB MD DIR H = TP2 (D + AUTO INDEX) 14C7 6C3
MB—MD
MD DIR H ,
AUTO INDEX MD DIR L = TP2 (D - AUTO INDEX) 14¢7 5E8
MEM—>MD MEM
MD DIR I
- TS3
TF3
MD—CPMA | _MD ENOL, ENiL, EN2H = BTSK « (D « JNP) 1105 | 6C8 TSh
CPMA CPMA _LOAD = TP4 « WALC 10HY 6.F3 TP4
1—E L EXECUTE CPMA IOAD « (D « JMP) = E L 12B7 h2B4
A Pt
B, Sy #14




PDP-8E MEC.. WIZATION TABLE 3
EXECUTE FOR AND, TAD, ISZ, JMS INSTRUCTIONS
Source Dest'n
Source Route Dest'n Page & Page & Ma jor Instruc-
Function Req'd Reg'd@ Reqg'd Enabling Levels & Boolean Expression Cord Cord Time State tion
' Exe-~ .
TSl | cute [ALL
SA— MD SA TIME STROBE = (STROBE * FIELD «WRITE) 5B8 E1-8 rfgé AT T '
D LINES| MD DIR L = 100 NS _INTO TSI, 0-»MD DIR| 14C7 ?El_s ALL
FDSVMEB VD TNOL, ENIL, ENZH = (DCHeL+ISZ) 1THS 608 TAND
BTS2+ (MS DIS + BRK DATA CONT) LTAD
MD+1—» MB | MD ENOL, EN1L, EN2H = (DCA<E.TS32) 11H5 6C8 1Sz
BTS2« (MS DIS + BRK DATA CONT)
_+ CARRY IN = ISZ « E . TS2 11H2 9 _...__ _
AC—DATA | AC AC—BUS = DCA + E .« TS2 11J3 6C6 DCA
DATA—> MB BUS
ENABLE DATA L, DATA F H = DCA + E . TS2 11J7 | .6D6 _____ -
PC—MB PC ENOL, EN1L, EN2L = JMS « E . TS2 11H6 6C8 | JMS
MB MB LOAD = BTP2 _ 10H2 682 TP2 (ALL
MB-» MD MD DIRH MD DIR H = F + (D . AUTO INDEX) 14C7 623 ALL
CARRY OUT
—0OVERFLOW BTP3 « CARRY OUT = OVERFLOW 10D7 _|10H3 A
ACAMB— [ACAMB LEFT L, RIGHT L, TWICE H = AND .
AC E . T33 ' 10H6 6 F8 TS3 | AND
AC + MD—>|AC AC—>BUS = TAD « E . TS3 131J3 | 6C6 TAD
AC BUS '
' ENABLE DATA T L, DATA F H = TAD « E « 733 11J7 | 6p6
MD ENO L, EN1L, EN2H = TAD « E « TS3 11H5 6C8 L
0—AC 0 ENO H, EN1H, EN2H 11J5 628 [DCA
MA+1—>PC |MA ENO L, EN1H, EN2H = JMS « E » TS3 11 F6 6C8 JMS
+1 CARRY IN = (JMS . E « TS3) VA DIS
ROM_ADDRESS 1142 9 s
CARRY OUT CARRY OUT . OP1 « OPE+IOT » TAD . TP3
LINK-SLINK LINK E « BTP3 « LINK(1) = LINK (0) 11E-J7| 11J7 TAD
CARRY OUT « OP1 « OPE+I0T « TAD .
E . BTP3 « LINK (0) = LINK (1)
OVERFLOW OVERFLOW + (132 « E « T33) « BIP3 = _ —
“> SKIP 1—> SKIP 10H3 9J1 I1SZ
AC AC LOAD = BTP3 (AND.E + TAD . E + AND TAD
DCA + E + OPR + F) 10H3 682 | DCA___
PC PC LOAD = JMS . E . BTP3 1004 6B2 m5 IS _

ﬁ?u;:.r«ffé;;mg that ¢4

G oy ‘ )
PoSiebiy ha Pressa EXepuyds




) " S —_—
~— o~ 1.3
"SKIP PC ENOL,EN1L, EN2L=(TSK « F SET . 1176 6C8 TSk ALL
- PCHCPMA NS DIS) . (FE4FD)
SKIP
PC+1-— | PC ENOL, EN1L, EN2L = (TS4 « F  SET . 11F6 6C8 187
CPMA MS DIS) e« (FE+FD)
+1 CARRY_IN = SKIP (1) » (TS4 « F  SET 11H1 9
| MS DIS -
CPMA TP4 « MAIC = CPMA_LOAD 10H4 _6F3 TP4 ALL
1—>F FETCH | (F+D+FE SET + F D SET) = 12B4 |12B4
F SET

F SET « CPMA TOAD = FL
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A~ ~~ 2-1 ™
PDP-8E MECHANIZATION TABLE
FETCH FOR JMP AND JMPI 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
MA+1—»PC |CPMA ENOL, EN1H, EN2H = TS1 (BF + KC) 11H?7 6C8 TS1 | FETCH | ALL
+1 CARRY IN L = TS1 (BF + KC) 11H1 9
PC PC LOAD = TP1 (BF + KC) 10J5 6B2 TP1
0->SKIP 0—3SKIP = BF . TP1 _ LOH1 gJ1
A MD <A TTNE STROBE = (STROBE ¢ FIELD + WRITE)| bHB8 BE1-4 152
' DELAYED -
VD LINES|MD DIR L = 100NS INTO TSi, O—>MD DIR [A4C7 . 5E1-8
AC—DATA | AC AC—BUS L = BF .« TS2 11J3 6C6
MD— MB MD) ENOL, EN1L, EN2H = (DCA-E+TSZ)+BTS2+ |11H5 6C8
LINES ( + BRK DATA CONT)
MB MB load = BTP2 102 |.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)s(BTS3+JMP«BF) 10H6 628
0= PCO-4 0
MD 4(1) PAGE 2 L = MDL(1)(BTS3e«JMPBF) 10H6 "6R8
MAO-U4—  |CPMA
PCO-4 0.l
PC PC LOAD = BTP3 e JMP 10HS 682 TP3 [
MD 3(0) PC ENOL, EN1L, EN2L = (TS4<F SET. NS DIS) 1146 6C8 TSh JVMP
PC—p MA « (FE ¥ FD) ' DIRECT
MD 3(1) [MD5-11 | PAGE RIGHT L, LEFT L, TWICE L = (BTSA+F SET *"
MD 5-11- «BF*FE ¥ FD) 10J5 |13J2 JVP IN-
MA DIRECT
VD L(0) TACE 20 = WD G({0) . (BTSG<F SETe«BF -
%—LCPMA 0 FE ¥ FD) 1075 6F8
MD L(1) — [CPYA PAGE 2 1, = WMDL(1)e (BISHF SET+BF-
CPMA 0-4-3|0- FE + FD) 10J5 | 6F8 |
CPMA O-4 CPMA CPMA LOAD = TP4 « WALC 10HL , TPk ALL
MD 3(0) FETCH CENA TOAD (F<OPR ¥+ 10T.NMD 3(0)+JVP =FLJL2 BY 1%%%"‘ —3@555;—
1-—F | L TAT LN .
vMD 3(1) D EFER CPVA LOAD (F<OPR+IOT.VMD 3(1) = DL 1287 1 12BL JMP IN-
13 D | - DIRECT

#17




o~ Ve oo ™
PDP~8E MECHANIZATION TABLE
DEFER FOR JMP I INSTRUCTION
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—=MD SA TIME STROBE = (STROBE-FIELD-WRITE) 5B8 58 1-8 782
DELAYED
MD LINES| MD DIR L = 100NS INTO TS1, O0—MD DIR 14¢7 _5E 1-8
MD+1— MB - | MD ENOL, EN1L, EN2H = (DCASE-TSZ2)«BIS2¢ |11H5 6C8
(MSDIS + BRK DATA CONT)
+1 CARRY IN = BDBTS32 11H1 Q
MB MB LOAD = BTP2 10H2 6C2 TP2
AUTO INDEX MB MB DIR H = TP2 (D . AUTQO INDEX) 14C7 6C3
MB— MD
MD DIR H
AUT0 TNDEY MEM MD DIR T = TP2 (D » KUTO IRDEX) 14c7 5E8
MEM— MD
MD DIR L
MD—PC MD ENOL, EN1L, EN2H = JMP « BTS3 ° BD 11F4 6C8 TS3
PC PC LOAD = BTP3 « JMP 10HS 6B2 TP3
PC—>CPMA PC ENOL, EN1L, EN2L = (Ts4 o F SET - 10H6 6C8 TSh
S DIS) « (FE ¥ FD)
CPNMA CPMA LOAD = TP4 « WRLU 10H4 .6F3 TPY
1—F FETCH | JVP o D « CPMA 1OAD = FL 1287 12B4
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PDP-8E MEChsaNIZATION TABLE
FETCH FOR OPERATE GROUP ONE INSTRUCTIONS
Source Dest'n
Source Route Dest'n Page & Page & Ma jor Instruc-
Function Reg'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 £C8 TSt | FETCH| ALL
+1 CARRY IN L = TS1 (BF + KC) 11H1 9
PC PC LOAD = TP1 (BF + KC) 10J5 6B2 TP1
0— SKIP 0—SKIP = BF « TP1 10H1 10J1
SA—MD SA TIME STROBE = (STROBE<FIELD<WRITE) " 5B8 5E 1-8 TS2
DELAYED
IMD LINES|MD DIR L = 100NS INTO TS1, O—MD DIR |1A4C7 5E 1-8
AC—DATA | AC AC—BUS L = BF - TS2 131J3 6Ccé
VMD— MB MD LINES ENOL, ENi1L, EN2H = (DCR+EeTSZ)e 11H5 6C8
BTS2« (NS DIS + BK DATA CONT)
MB MB LOAD = BTP2 10H2 6C2 TP2
MDO-2— IR LOAD IR = TP2 « F 12E5 | 12 E5
IR
MDE(0) AC ACSBUS = (BTS3+0PR+FeMDL(0)+(OPETS3e|11J3 6C6 TS3 NOP
AC—>DATA MD7() *AC— __ O
MD5(1) TINK DATA INPUT L = (MD5(1)-0P1)- 100-J7 | 10H?7 CLL
0—LINK 0 (OP1MD7(0) ) e |
MD6(1) DETE DATA T L, DATA F L = (OPR+IOT-C2L + |10H? 6D6 CMA
DATE—AC ' C1L+COHeBTS3) » (OP1+TS3+MD6 (1) )
MD7(1) LINK DATA INPUT L = (MD 7 M « OP1)e 34p.g H CML
TINER —> [0—»LINK (MD5 () « OP1 » LINK (D) ¢ CARRY OOT Jop-J7 | 1047 ‘
LINK
: TINK DATA INPUT H = (MD 7(D) «OP1)°
1—LINK (MD5 (0} *OP1+LINK (0) « CARRY OUT) |
CARRY IN 1 ARRY IN = OP1+TS3eMD 11(1) 11H1 9 IAC
CARRY OUT .. LINK DATA INPUT L = (OP1+MD7 (0) (0PI {op-g '
TINK->LINK O>LINK eMD5 (0) ) eLINK(1)e+CARRY OUT Jop-J7 1 10H?
: : LINKDATA INPUT H = (OP1l.MD?7 (0Y *&P%e
1SLINK MD5 (0) +LINK (0) « CARRY OUT) .0D-J7 | 10H?7 |
MD10(0)« LEFTH , RIGHT L, TWICE H = MD8(1)e
gﬁgé ) RIGHT T ’ ) 10H7 6F8 RAR
07‘ LEFT L, RIGHT H, TWICE H = MD9(1). ’ I
? } LEFT 1 OP1.7S3 1047 6F8 RAL
RAL
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AA f’ ™ !A;.s
3-1A
MD 10(1)e RIGHT 2 LEFT H, RIGHT L, TWICE L = (MD10(1)e* |10H?7 6F8 RTR
MD 8(1)e OP1TS3)+(MD 8())eOP1+TS3)
MD 9(0)

RTR , .
MD 10(1) e LEFT 2 LEFT L, RIGHT H, TWICE L = (MD10O(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) ¢ [10QH? 6F8 BYTE SWAP
MD 8(0)- OP1+TS3) '

MD 9(0)

BYTE SWAP

ACO-5—)

AC6-11

AC6-11—)

ACO-5

DATA—3AC AC AC LOAD = BTP3¢(OPR.F) 10H3 682 TP3 ALL ‘
LINK |LINK CLOCK = BTP3«0P1 10H8 10H8

PC—3 CPMA PC ENO L, EN1L, EN2L = (TS4+F SET. 11H6 6C8 TSL

WS DIS) « (FE + FD)

CPMA | CPMA LOAD = TP4eMATC— 10H4 . 6F3 TP4

1-—»F FETCH |OPR + IOT«F.CPMA LOAD = F L 12B7 1284
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{ ) 7 L
’ PDP-8E MEChL. .[ZATION TABLE
FETCH FOR OPERATE GROUP TWO INSTRUCTIONS
Source Dest'n
Source Route Dest'n Page & Page & Ma jor Instruc-
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) 11H? 6c8 TS1 | FETCH | ALL
+1 CARRY IN L = T81 (BF + KC) 11H1 9
PC PC LOAD = TP1 (BF + KC) 10J5 6B2 TP1
0—3 SK1P 0 0= SKLP = BF e+ TP1 TOH1 1075
SA—MD SH TINE STROBE = (STROBE * FIELD® WRITE) | 5B8 5E 1-8| TS2
DELAYED
, WD TINES|VD DIR 1, = 100 NS _INTO TS1, 0-2MD DIR P4C7 GE 1-8
AC—DATA AC AC—BUS = BF « TS2 11J3 6C6
MD—WVB | MD LINES ENOL, ENiL, ENZ2H = (DCAE+To2)e BTS2 [L1H5 6C8
(MSDIS + BRK DATA CONT)
MB MB LOAD = BIP2 10H2 62 TP2
MDO-2 —3% IR LOAD IR = TP2eF 12E5 [12E5
IR
¥D 4(0) AC AC—»BUS = (WD 7 (1) “OPE-T53)«(BTIS3e 11H3 606 TS3 NOP
AC—DATA MDA (0) «QOPR+F) *AC—3BUS ‘L
MD5(1) . 1 SKIP DATA IN L = OP2TS3MD5(1) o 10H2 |10J2 —SMA
ACO(1) ACO (1) +MD 8 (0)
1—>SKIP
MD 6(1) 1 SKIP DATA IN L = CP2eTS3eND 6 (1) * 10H2 1032 I~ SZh~
AC = (£) AC = 0*MD 8 (0)
1— SKIP Vs F—
MD 7(1)- 1 SKIP DATA IN L = OP2eTS3eMD 7(1)e TO0HZ  [|10J2 SNL
L =1 LINK (1).MD 8(0)
r—agx1§ T
MD 8(1 0 SKIP DATA IN H P2+TS3eMD B(1) ° 10H2  [1072 SPA
SKIP— (MD6 (1) «AC=0)+(MD5 (1} «+AC O(1) + SNA
SKIP (LINK (1) *MD 7)) J] S2L
SKP
1 SKIP DATA IN L = OP2+TS3.MD B (1) hoH2  [10J2
(MDB6TD *AC = U + MDD 5y *ACU{IY +
TINKTLY S MD 7 (1))
MD 9(1) SR SR—BUS = IRO+IR1+IR2.MD3(1)eMD 9(1)+ |23D7 |[2B 3-5 OSR
%3-+DAT% MD 11(0) *USER MODE-TS3
D 10(1 0 ' ATA IN L = MDO(1 T(1)eMD .2 1 L 4B6 D6 — HLT
o RUN DATA TN T & Vo0 ] (5 Toreer 1 14 HLT
DATA-eAC DATA é%% T L{LDATA F H = (OPR+IOT)s BTSB- 11H8 "606 T ALL
#21.
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AC AC LOAD = OPR+F+BTP3 10H3 _6B2 | TP3 ] ALE

SKIP | CLOCK SKIP = BTP3 10J2 10J2 ALL
AR T TTEET YT ‘ ENOL, EN1L, ENZL=(TSLeF SEreMS DIS)+ [11H6 B6C8 | T4
i Uy WA (FEFFD)
SKIP ENOL, EN1L, EN2L,=(TS4eF SET.NS DIS). [11H6 608
PC+1-»MA | PC (FE+FD)

+1 CARRY IN=SKIP(1)+TSkeF SET*WS DI3) 11H1 9

CPVA | CPMA LOAD = TPLMALC 10H4 6F3 | TPA

1—F FETCH | OPR+IOT.F+CPMA LOAD = FL 1287 12 B4
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PDP-8E MECHANIZATION TABLE
FETCH FOR OPERATE GROUP THREE INSTRUCTIONS  EXCLUDING EAE
Source Dest'n
Seurce Route Dest'n Page & Page & Ma jor Instuc-
Function Req'd Req'd Req'd Enabling Levels & Boolean Expression Code Code Time State tion
MA+1—PC CPMA ENOL, §F1H, EN2H = TS1(BF+KC) 11H? 6C8 TSt FETCH ALL
+1 CARRY IN L = TS1(BF+KC) 11HI 9 o
PC PC LOAD = TP113F+KC) 10J5 6B2 TPl
0-—SKIP 0 0 —SKIP = BF«TP1 10H1 10375
SA->MD SA TIME STROBE:(STROBE-FIELD-WRITE5 5B8 5E1-8 TS2
DELAYED ' -
WO LINES| MD DIR L = 100NS INTO TS1, O-—+MD DIR 1407 | 5E1-8
AC— DATA AC AC—BUS L = BF«TS2 11J3 ‘ 6Co
MD->MB MD LINES ENOL, EN1iL, EN2H = (DCA-E-TSZ) « BTS2+ 11H5 6c8
(WS DIS+BK _DATA CONT)
MB MB LOAD = BTP2 10H2 6C2 P2
MDO=-2— IR TOAD IR = TP2F 12E5 12E5
IR
MD 4(0)- AC AC—%BﬂS:(BTSB'OPRoF-MDM(O)-(EFE-T§3' 1133 6C6 T33 NOP
VD 7(0) fD7(1) sAC—BUS INH
AC—>DATA
MD 5(1) MQ MQ—BUS=0PE+TS3*MD5 (1) *FQ—BUS INH 1174 6C6 T NQA
MQ-—»DATA . -
v 7(1) e AC SHI+Ld ENA=BTSB'OPR~F*MD L(0) 11H3 635 MQL
MD 4(0) '
AC—MQ —
MD 7(1)- 0 “SHLFLA ENA = BTS3eMDL(1)°OPR-F 11°H3 6B5 CLA,
MD 4(1) MQL
0->MQ v L
DATA—-AC DATA DATA T, L, DATA F H = OPR+IQT *BTS3e 11H8 6D6 ALL
. (C21+C11+COH)
AC AD LOAD = OPRe<F+BTP3 10H3 6B2 TP3 = _
MQ MQ LOAD = Brp3eMD 7(1)°OPE 1004 632 ML
PC— CPMA PC ENOL, EN1L, EN2L = (TSleF SETe 11 H6 6C8 TS ALL
M‘_S_"DTS)-(FEW’U)
CPMA CPMA LOAD = TPLeWALC TOHL B6F3 | TP4
13 F FETCH OPR+I0T+F.CPMA LOAD=FL 1287 12B4
#23
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