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Line 8 "Code" Oriented Format

Linc Mode Instructions

EA - Extended Address Control
Extended Memory Block Diagram
Extended Memory Control

Linc Filelds

Interrupt Concent

Interrupt Chain

Interface Diagram

'EM Reglster Control gl of 2

EM Register Control 2 of 2

TO Bus (Device Selection & IOP Gating)
TTY Distributor

TTY Block Diagram

I0T Timing

TTY Control Logic

RIM

Data Break

Multiply

Relays

A-D Converter

A~D Block Dlagram

A-D Control ' ‘ ‘
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Linc Tape Block Dlagram

PDP-12 Linc Tape Flow Dlagram

Linc Tape
PDP-12 Linc Tape Format
Block Mark

Reading Block Mark (Fwd-Rev)

Writing on Tape

Linc Tape Reader-Writer Control

Functional Block Dlagram
KW-12 Front Panel

KW-12 System

KW-12 Block Diagram
KW-12 Input Channel
Timing Format
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Mark"Tape, Copy Tape, Print Dial Index Exercise

1" 1
Dial Block Diagram

Linc Tape Overali Format
Interrupt Next Priority
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PDP-12 KEY IO PRESET

Key IO preset kicks off manual timing if run = O

1. C3T Io PRESET
a. 0 ——3» JOT PAUSE CPT
b. 0 ——=» INTERNAL PAUSE CPT
c. - oPT IO PRESET CPT
d. 0 —>»NO F/F csT
e. 1 LENABLE MEM CST
f. 0 — PILL S¥EP CST
g. O w—p ATTO ' CST
h. 0 —— MFTS1 -MFTS2 csT
i. 0 ——» STEP EX '
j. 0 ——=>» FLOW
k. 0 —=» LINK . FIK
1. - LOAD AC RCL
m. - I0 PRESET L I0C
n. - I0 PRESET MPG
o. - MEM EXT N PRESET MPG
p. 0 —» RELAY

o, a. CPT SET TS1—»1—sCYCLE DONE (CPT)
b. 1-»TS1 CPT
c. O=—»TS2—5 CPT
d. O-» RECYCLE SYNC CPT
e. O—»T5 RECYCLE- CPT
f. 1—e MEM IDLE CPT

3, TST REY CORT . MFTP1

a. O~—H  (SKH)
b. O~ SKIP (SKH)

L, IOC TO PRESET

c. 0 —»ADDRESS ACCEPTED ( IOC

d. O0—>WC OVERFLOW I0C,

e. O~ INT ENABLE TOC) O<INT DLY (IOC)
f'

0—3»IOP FF 1-2-4 I0C

5. MPG IO PRESET

0—»SF 9 (MPG)

g§?9%§Tt%N§&g}T (MPG)

SET DF %o 3(8
SET IB to 228;

OO UN
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MAJOR STHTE FloW DIAGRA/N

MRI DIRETT - INDIRECT

TMP INDIRECT
OPERATE INSTRUCTIONS

JMP-DIRELT

Prhe T - . X H Y 2 : J
N AU SEADERS SRS SRR . . s g
; oo B . > & = : . E B
PN W B T e $ A . R PN SR - oo ;
3 E -k H - . i
H N i . v . L

~ ;  Jemp) pPEOTL 4 Cm8)=
B Ry /(11,7 /(.. S SR N ...l

_ MRI DIRECT -JR®_

ey e _ NOTE ; Mm B/emxs £ Aeoe/@stm Wﬁaﬂs .
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PDP-12 DATA FLOW

MCS
[inmeiT \ WRITE Jcore | READ MCS
DRIVERS MEMORY >
SENSE
AMPS :
STROBE MeS
" SENSE REG.
INHIBIT SELELT
MEMORY MCT
___________ TIMING & CONTROL | MC
‘— — -
| T . -
| [RCA )
CARRY
| CARRY OUT <«—] ADDER iNSERT | (29- evr)
| A f L X
T l‘ ;
. [ 1 1 1 1 |
; T L4 J ¥ ; L A | L] ] v L] T
} : ] ' ! 'ENABLE GATES (1- RCA-D) ! ! ! '
4 H ] 1 i N i 1 1 M H N
3 ]
L AT Ac
SET TAPE | [DATA
IR M8 ma | | pc L] ac ma | |emsc| {ecL| |oac BSE rRsw | | WEC | | Aoor| | MEM
[ Y RCAD EY — 1L—j R palemp RCC RCA RCC RCD  pmalrmp RCD RCB
T DATA BREAK
! LOAD GATES (3-RCL) FACILITY [*7
’CC f . R o
LSW | 1 1 1 | L 73
' SET TAPE eae | [EXT 10 :
BC A/D BUS IR RELAYS sC pata| | Bus A
~—=- sHFT L % EMAC for OSR cP
, I | r’ CONTROL
| (2b-RCS) =7 INT
, NO SHIFT jrmeed ‘2-S°URCE ‘ 10 10 TTY
a
ROUTE K CENTRAL
' Zb} ‘ PROCESSOR
3.DESTINATION KBO/RDR youulTNRGoa
ASR-33 CONT. L
TPTR & PUNCH

)
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KEY FUMCTIONS ! Frne STEP
St EXam
SriET 4@D ove,

TIMING 1. Mm{um - MFTSI
' METEZ, ¢t
Z. PRoCEsSSOR -~ TS1
| o . TF4 .
| - MEM - D.
EXAMPIES OF Ry R ete.
U]G[C 87/ 4, MASOR STATES — FETCH . -
COMZUZIOAH - | - EXECUTE efe.
5IT0 — IoPi
- IoP2 .E'Je...

REG lSTEKS z’ Mh, MmB, <, Ac, IR, CollE” (binary bits ) e
% ?'lQNA\.s EN m&s-n ,.Ac gaps, 8IMP AnpeEsS <k,

FUNCTION MODIFIERS | AUTO RECYCLE cfe.

ALOGIC OVE IS A CONDITION THAT /S ACTIVE, TRUE, HOPPENING  AND 43S MNoT™
NECESSARILY ArY PERTICULAKE LoGIC LEVEL e, "DEC UsEs DuAL Pot AR ITY DUAL
- DEFINED LOGIC., THEREFORE, A POLKEITY //MD/C»??ZQC /S BEQUIRLED A ADb 1 T7RS
O THE LOGAC Combzmaz\f MNAMED. Con//e5EL v A L0GIC ZERQ #owtD EE A
IA/ff?C TIVE FALSE Of /Vé,: GATED (OMDITZON WD 7HE rocArT V NDICKTT L (s D
BC ch;s.f)éz: T NLLSS INDEATED TO BL A LT QONIITIN .




The following table of combinations illustrates the ~c-'ications and functions of two variables

and equivalents.

TABLE
OF
COMBINATIONS
AND OR A 8 x
H W H
A e ——- A
H L L
———x x .
8 — B L H L
L L L
" H L
a - = A H L L
e x
P 8 L H H
L L L
] H L
F—
A T A H L H
x x
g ———Q 8 ——— L H L
' : L L L
H H L
& ——( o " L L
—_—x X
g ———Q e L H L
L L H
. . ) H ]
A -————q_’} A H L H
—_— X
o d 8 L H H
L
— . L L
H H H
S
A A " L L
X X
s —Q 8 ) L H H
L L H
H H H
s —( A H L H
X 3
8 —— s L H L
L L H
. W n L
A — A — H L H
X X
B — i . -- L L] H
L L H

Logic Functions



SIMPLIFIED D-TYPE FLP-FLOP

¢ (DC SET)
|

-(SET)

c
(CLOCK)

‘L___._____________.__.__ ,___'__J‘

R (DC RESET)



/ PpP-BI SymBoiLoGY
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CLEAR O0— |
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LOCK O— l
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|
|
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Data Type 7474 Flip-flop -
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/?DP-iZ SYMBOLOGY
—p 1+
e

CLEAR



SymBoLiC REPRESENTATION

&2 £
.H‘_\,.. »j:, . _-i .:.v,_,‘_

Qauf Czﬁ 2”" &

A2 a2 N — 1

—0 /) ?\ INPUTS
. A 8

U RO S TWO-BIT TWO STAGE ADDER BINARY ADDER Sum
{ONE CHIP) -2t
At BI
Som T2
STAGE 2 NOTES: STAGE 1 NOTES:
INTERNALLY: CARRY OUT INTERNALLY:
BZ, B2,V —net L0 c2 Tl Het, L=0
EXTERNALLY: INNOUT ? EXTERNALLY: (IN/OUT)
A2,82/C2, L2-Lst, CARRY 1 ay BY,CIN/Li~L=1 HeQ
Hel
)
xZ CIN Al At fon
¢
“ T ows
At 81 81
TT T [} At At
8t B
cN CiN
az B2 == INPUTS TO ADDER 2 ABOVE . A B cu_;.i cout
‘ : ————=t - - NOTE: tsL, OsH .
o . ; . g g ? ' ? g NO QUALIFIED GATE SUM (INPUTS AND OUTPUTS ONLY)
I—o0 1t © : 1 o QUTPUTS T ~
o 'y o t —A - 7
m—+1 0 O ! [ EX.
w SUM 1 06 1.0 1 —8\ CARRY courTe— - f@&—CN
. TEST v 1 olo 4 —c | TEST 1
v 1
)
)
I

Two=-Bit Two Stage Adder-Binary
(One Chip)
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Title Page
PDP-12 System (2 sheets) 7
PDP-12 System (2 sheets) 8’
PDP-12 System (Parts List) (3 sheets) 10
Drawing Index (4 sheets) 13
PDP-12 Configuration (5 sheets) 17
Power Wiring & Signal Cables 22
Manual Timing Function Part 1 2
Manual Timing Function Part 2 24
Linc Fetch 1A | 25
Linc Fetch 1B 26
Linc Fetch 2 27
- Linc Defer 28
Linc Execute 291
Linc Execute 30
Linc Execute 31
~ Linc Execute 32
¢ .Execute 2 & Interrupt 33
O PDP-8 Mode Fetch. .+ 34
PDP-8 Mode Defer & Execute 35
Break 36
PDP-12 Processor (2 sheets) 37
- Console Indicators 38 l
Tape Processor MIR. St. Flow 1!
Tape Inst Setup Timing 112
Search Timing 113
Block Mode Reading 114
Block Mode Write 1S
Block Mode Checking 116
Mark Timing 17
LINC-8 Scope Display c 142

Drawing!
Page’ Number

39 -CPR
40 -CPS
41 CPT
42 CPTP
43 ¢Sl
44 CST
45 CcY1
4()1 FLE
47iFLK
48 -iCB
49 INR
50 -INS
51 -10A
52 -i®B
53 .10C
54 100
55 LIOR
56 -1pC
57 [MEA
58 \MPG
59 LMQR
60 -PMA
61 PMB
62 PRA
63 .PRB
64 _PRC
65 @D
66 -PRE
67 -PRF '
81.RCA
9 l.RCB
70 --RCC
b -RCD
72 LRCL
73 -RCS
74 -SKH -
75 .SKL
76 -SLA

v

_ Processor Miscellaneous B~
"“PRA Processor Bits 0 & |

Title |

Central Processor Run
Central Processor States
CP Time States

Central Processor Time Pulses
Console Switch Inputs
Console Starts

Carry Inserts

Flow & End Shift

Link Logic

10 & EXT Mem Cablcs
Instruction Kegister
Instructions

(0] hg)ut Part A

© 10 Input Part A

10 Controt & Timing

10 Output Buffers

Relay Buffer

Inter Proc Cables

Mem Extn AC Inputs
Mem Page Extn Controls
Mul Quotient

Processor Miscellancous A

PRB Processor Bits 2 & 3
PRC Processor Bit34 & 5
PRD Processor Bits 6 & 7
PRE Processor Bits 8 & 9
PRF Précessor Bits 10 & 11

~ Register Control A

Register Control B
Register Control C
Register Control D

‘Processor Register Load Control

Ree Shift & Mo Inputs '
Skip ¥F & H Bits

EP12 Skips

Special Levels

38 PCM

l"f\!‘ Proc C dbu\

i

91

Module Utilization Rack E-F

99 -MCS ‘vlCS Sense Amps & Inhibit Dmers V
lgoiiMCT, ‘Memory Control
101 “MCX  X-Axis Selection
1021'-MCY Y-Axis Selection
118 -LCS Tape Control States '
119. -LCX Tape F xtended Operations
120 -LCXF Tape kxtended Fields
121 -LGP Tape Group Counter
122 -LIN Tape Instruction
123 -LIP. Interprocessor Signals
124 :-LMU Tape Unit and Motion
125 -LRE Tape Reg Enable Control
126 l-LRL Tape Reg Load Control
127 -LTC Transport Control
128 -LTD Tape Delays
129 ~LTM Tape Maint
130 -LTMR Tape Maint Reg
131 -LTR Tape Readers-Writers
132 -LTRA LTRABits0 & 1
133 L"‘tﬁB . LTRBBits 2& ¥
134 §L[RC LTRCBits4 & §
135 *ETRD LTRD Bits 6 & 7
136 -LTRE LTRE Bits 8 & 9
137 -LTRE LTRF Bit§ 10 & 11 5
138 -LTS Tape States |
139 -LTT Tape Time Pulse :
140;-LWN' _Tape Mark Window e
1;7 ~YAD . R-I;Jdt:onvener
198 -YADA YADA Chan 10-17
199 -YADB YADB Chan 20-37 -
200 ;Y’ADC YADC A-D Control
143 DSC DSC Display Control. |
144 -DSX DSX Horizontal D-A |
77 «TTI ITI Teletype Receiver !
78 TTO TTO Teletype Transmitter
81 Module Utilization Proc
82 Module Utilization Proc
Jlemgh  coprn D e anadl e d — L 3 a—
90 ! Module Utilization Rack A-D T
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CYCLE TIME

PROCESSOR CYCLE

1750
TP

TPl LT

MEMORY CYCLE 7PZ Jo7 £/

SYNC =
RUN (1) « MEM IDLE (1) * cmn.euous.-’>—-p MU'\ START

/

| TP3

G

#

7P> povF~/

7Py HoIT/

P-r Ho T/
< QSJ‘“/

) ;Ia(a - |
i’ofszD / / / \\\\\\\ 0701 ()
\ B oy , v’ NN (6
' 'kt«oumm MEM/.DLE, 7 ; \ \\
s RN <
_:,L/ o ’f///, / 4 \
- ...».»; : \. oy ,\*. e e
mgjsn 4 ;,.READ R S
\*“smoeeé'«z %o

P2
(sTroBE)

TPZ TIP3

S ZINmMBYT.

PROCESSOR. % — *ﬁ”k’?ﬁ "s“’a?e"g .
- MEAL STRAT

MEMORY

MEM STARY

T“""E eao J

<

STROBE -

CYCLE TIME =

- WRITE
- ENHIBIT

- 1 75ms ——]

(sz) _"3/0526

1. GRADIENT MARKS.

' REPRESENT {00ONS

2. TIMES ARE ACADEMIC
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1 READ (r) 9? F LI ehne:
ouT S H e s S R R
A | SENSE RE G/Jme
I N | ! HEE .J' | ﬁ I A '
{ :E‘N,%?BLE Gf?ﬁ'ﬁ: o A Lsrwsg
T l L |
» [
LT i
Rece— | Fuu_'ﬁf:vqﬂzl i ‘f’;
11113 CORE MEMORY (I3
» | 1(25, ¢¢¢ca} Locamions tE
1GEN ’ | G
| I
\H
'
SHIFTER g"k’
4% |
WR‘-'E ' ) b ! 1
LA I B H ¢ses,
' ’ T T :
ﬁ Ll MB ISTE
, Ll I 1

% NOTE ! INH/BIT DENDQS HQE NOT
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A X

ApbRESS , APORET
600- 771N ST gop-171
vt ol - 7SI78 36 oFB-177

.l 35 |} ese-177
s-1177] 3¢ } esw-177
cotd-cr7M_ma_ I w117
séce-65710 3z |\ eep-177
s200 637708t |} ess-179
coos-&77) 38 I} ees-177

M-5?77§__~ 27} oes-r77
Sl -55778____ 26 Hi PSP-177
seoo-som__2as Nt owz-17

ssoe 5177y 24N eod-177
dep-47778 23 1} odes-177
ddgs 4514221 oes-177
w4372l oee-177
ddeo- 7728 |1 owe-177
368/ - 3777 17 $ ova-111

3466-3577 6 |} 88177

3205 - 3377 15 K ops-177
wzmg 148 ess-177
205777 12 | ees1m

| zdep-2577 121! oax-177

2208 -2377 11 | ces-177
2006 - 2177 ¢ B wss 17
1201777 7 { dod- 177
408 - 1577 6 |l oes-177
1208 - 1307 & b gas-177
1208~ 1177 4 W ems-r77
gooo-2757 3 | o@@-177

* gdep-as77 2 | ees-117
o140 ¢377§ 1 |leda-117
pata- o171} i |} eep-177

- MEMORY ADDRESSING
BSOLUTE 1121zlelsle| 7|89 1817
mtigie—~ | 11|

v ' 2 K
ACDRESS 7 A7 2545'6;897;5#
MGE ADORESS — — I 11
ONL Y |
MB 11213|4|5|e|7|8]|9|18|1/
AHGE A |
rYRETuR'N
77
| | MEMOQV .»XELYUKN
1 &z -7777
#/\77
X‘KET\)RN« X DECODER Y DECODER Y RETURN

THE MA REG/STER ALWAYS @Nm}us THE ABSOLUTE ADD -

KESS

FOE THE Quz.esjg*r

-

MEMORY REFERENCE.



,S'[..

uuuuuuuu
ODER

X,Y Selection

MAO,L  MA2D
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o
X o1m 1 Cim
10=2 1o=2
11=3 11=

3
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ADDRESS SELECTION

Y R/W SOURCE

MEMORY SUPPLY! +)

MEMORY SUPPLY (+)
i » > MEMORY SUPPLY(—)
142 - ma B
INHIBIT -0 — Y —— 7 1 0OF 8
IF MB —t - —
UF MB20) 3 S
N—
ENABLE (8 FIELD #)
-~ e
T ol -
)
- w iR w|r I~ -7 e
‘ - 10F 8
MEMORY SUPPLY(+) ‘
- - MEMORY SUPPLY (+)
Y x
READ ’ [— Bl
. \ WRITE
X R/W SOURCE 4 i SENSE
: w
Y R/W SOURCE
WRITE ’ l R READ
wiR '
Ly i
. v MEM
7] sweey L 0
MEMORY SUPPLY (-) MEMORY SUPPLY (=)
MA &
S OF 8 ® —
BINARY
TO OCTAL ' o-7 X y 3
DECODERS { 27— |
10
SENSE
ENABLE (B FIELD ©) REG
(MEM)
MA e
1oF8) x|
BINARY °-7
TO OCTAL a—
DECODERS 5 — OB
MEMORY SUPPLY (+) - S e e ] s
CORE
CORE B/H CURVE
WRITE cow
X R/W SOQURCE
4@96 /PLANE
12 PLANES ow >

READ - —---

MEMORY SUPPLY (~-)

112 OF t WORD

_/6-




rcwngg 01 724 (boHZ)

C%] il Grakﬂ

T
ELK

-30v

Mhers | Geza | cEZ |
| SYNC + 8y +&. T—E]_J“—O +5v
REGULAY™F g&; |
| B, 6D
ORI S S
D” d(tt ORANGE 15y
% TF L1020 +10v
TM2e B b ekT |atack o cnp o
R | T:ze 15, NOTE:;:{_ i:é%j:’:n:
YELLOW . _° i, % INC
{ === —30v n
Dn./i() r & S/FNAL CABLES
= PDP12-3- 3
-f- BLALK awp % POWER SULPPLY 7:
724 @ -1
REsoNATING POWER DISTRIBUTION !
'CA
TOR +15v  PINS D2 (D-A € A-D, SCHmIT TRIG, PANEL LIGHTS
+19v  PINS AZ scome mAazes (E SERIES loG/c £ TUS:
+5v  PINS A2 oF ALl LaG/C Rows
GND PRINS C2 F AL 12312 ROwWE (FZ RQ&ND\.
-15v  PINS BZ cvi many MODULES (TU:'::S)
MEMORY (REG.¢ on™, G-826) £ TTY

7y 4 0y éo*/.(c;:s 30 AMP. HUBRE L Comtit T70R, TEMP. 407-105°F, REL HuMTATY Z0% - BO A
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FULL ADDRESS

ADD 2000
STC 4000
JMP 6000

LINC MODE INSTRUCTIONS

INDEX (BETA)

LDA 100C SHD
STA 1040 SAE

- ADA 1100 SRO

ADM 1140 - BCL
LAM 1200 BSE
MUT, 1240 BCO
LDH 1300

STH 1300 DSC

NOTE: T = Trap Codes

NO INST 2 1700

SUBGROUP

NON-INDEX

1400 ' MSC

00XX

1440
1500 HLT
1540 AXO
1600 : PDP
1640 \ PAC
, ESF
11374 T(32) QAC
1740 DJR
CLR
ATR
RTA
NOP
coM
'XOA

SFA

SET
SAM

XSK
ROL
ROR
SCR

SNS
AZE
APO
LZE
KST
FLO
QLZ
IBZ
SKP
STD
TWC

SXILnO4On ég-l
5

0000
0001
0002
0003
000%
0005
0006
0011
0014
0015
0016
0017
0021
0023
0021

00Lo

8%28}( ALPHA)
0200

0240
0300
0340

o4ln
0450
o451
ous52
o415
ous4
0455
o453
oU56
o416
o417

LOPR _05XX

0501
oslé}T(IS)
IOB 0500
RSW 0516
0521
0535}T(15)
LSW 0517

NO INST 1 0540 )
0540
0571}T(32)

LMB (LIF% 0600

UMB (LDF) 0640

MTP_OTXX
RDE 0702
RDC 0700
RCG 0701
WRI 0706 >_
WRC 0704
WRG 0705
CHK 0707
MTB 0703/

EXC 0740
or77) B(32)

conld be
trapped
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LINC & CODE ORIENTED FORMAT

LlNc MODE
Mnem—gwnzcjdr ) Operanon D|rect lndlre_cf
N B Mnsce!laneous
HLT 0000 halt o 3
ZTA % © 0005 Z to Ai.v (11 Dbits) 3
i equais 1 to 11
ENI*t 0010 enable interrupt N/A
CLR 0011 clear accumulator, 3
N lirk, and Z register
ATR 0014 (As—Ait)=» R 3
. regisier
RTA 0035 R regnster » (Ac— 3
NOP 0016 operatnon 3 .
COM 0017 C?ﬂ 3
SET 0040 C(D*l)—)/m regis- 4.5 6
ter (or indirect)
SAM 0100 - sample analog 19.5
ois 0140 dispiay (dot) 18
XSK 0200 skip on 1777 4.5
Shift
if i==1 include LINK bit
ROL 0240 rotate left 3-13.5
ROR 0300 rotate right also shift 3-13.5
right into Z register
SCR - 0340 scale right also shift 3-
right into ‘Z register
Skip )
SXL 0400 skip- if external level 3
: is —3
KST 0415 skip if key has been 3
struck . :
SNS 0440 skip if sense switch is 3
pinet 0446 pguse interrupt N/A
SKP 0440 - skip unconditionally 3
AZE .- 0450 skip if accumulator 3
zero
APO 0451 skip if accumuiator 3
positive
LZE 0452 skip if link zero 3
iBZ 0453 skip if between tape 3
blocks
FLOt 0454  skip if add overflow 3
flag is_set
222t 0455 skip if bit 11 of Z 3

register is O
i=0 skip if condition met
i=1"skip if condition not met

Ogerate

PDPt 0513 transfer to PDP-8 programming at
location contained in LINC A register

TYPH 0514 TYPE the ASC ii character in the LINC
A register on the teleprinter

KBD 0515 read keyboard into ac- 200
cumuiator .

RSW 0516 read right switch <200

. " register into accumu-

lator R

LSW 0517 read left switch regis- <200

ter into accumulator

* Classic LINC only _{Not defined in LAP 4

Mnemomc Code Operatxon
Memorx Bank

LMB t 0600 change contents of
lower memory bank
selector

uUmMB t 0640 change contents of
upper memcry  bank
selector
Magnetic Tape (MTP;

RDC 070¢ read and check one
block

RCG 0701 read and check n con-
secutive blocks

RDE 0702 read one biock into
memory

MTB 0703 move tape toward des-
ignated block

WRC 0704 write and check one
block

WCG 0705 write and check n
consecutive blocks

WRI 0706 write one block

CHK 0707 check one block

i=0 stop tape after instruction
i=1 leave tape in motion after instruction

Exct

LDA
STA

ADA
ADM
LAM

MUL

LDH

STH

SHD

0740

1000
1040

1100
1140
1200

1240

1300

1340

1400

Mode Change

transfer to PDP-8 pro-
gram control

Arithmetic
load accumulator
store contents of ac-
cumulator
add ‘to contents of ac-
cumulator
add to contents of
memory register
add contents of link
and accumulator to
contents of memory
register
multiply

Half Word Operations
transfer half word
from memory into the
right half -of accumu-
tator

transfer the half word
from the right side of

accumulator  register
into the designated
half of a .memory
register

skip if the half word
in accumulator regis-
ter and the memory
register differ

tNot defined in LAP 4

3

Direct

Indirect

(times depend

on tape

position)

<<120 depends
on PROGOFOP

o o w bdw

33

4.5

4.5

4.5
6

4.5
7.5
7.5

34.5

4.5

Mnemo

SAE

SRO

BCL

BSE

BCO

DsC

ADD

STC

JMP

nic Code

VOperia'tion o

Dnrect

i ndl rect

Memory Reference Operations

1440

1500

1540

1690

. R

1640

1740

2000

4000

60Q0

skip if the contents of.

the accumulator equal
the contents of the
desngnated memory
register

ckip if the right-most
bit in the desigrated
merncry reg.ster is 0;
cfter esting, rotate
the contents one place
to the right

for each bit position
of memory register Y
that contains a 1,
clear the ccrrespond-
ing bit position of the
accg)mu ator  (logical

for each bit position
of memory register Y
that contains a 1, set
the corresponding bit
position of the accu-
mulator (inclusive OR)
for each bit position
of memory register Y
that contains a 1,
compiement the cor-
responding bit posi-
tion of the accumula-
tor {exclusive OR)

Character Displa
disptay the character
stored in the desig-
nated memory register

Eull Address
add the contents of
the designated mem-
ory register to accu-
mulator
store the contents of
accumulator in  the
designated memory
register then clear ac-
cumuiator
jump to another desig-
nated memory register
:pr the next instruc-
ion

4.5 6

4.5 6

3 4.5

4.5 6

75-140

3 (15if to
location Q)

Index Class Addressmg

i—0, B

-0 aperand address is inp+1

a—O / #0 operand address is in 4 register
/=0 operand is in next location

#0 operand address (less 1) in ;5 register
when execution starts (auto indexing)
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ey TENT® MEMORY BLOCK DIRCRANMD

Y7 e
T2 MEMORY ——3 MEMORY  KFIELD
CO(A{neia)zms‘ E | (slg_:gr "f:.ofzfz ) |
11 T EA LIN/‘
F s
- =7 4
P PERIPRERALS
Al | I % « YOV (LORD EXADDR.CONT.)
TIFME il F——N ~— 1
e s . 30 kg2 I .
| | b g Sl 1 MR [411]2|31415 617 a‘f9 19|11 70 CORE
l | | 4 e -9:1 f —?:‘———— ‘\ Fe { ,L —_—
|TD¥p.2: 54 { 17 T =)
- ~—1—T T > [ < [ J
4 A
f | sviswd | [TESwg w0 ac ol 1049 4|s]e |78 |9 |00
SWITCHLS 7 . //;
1 = o o Rnjss
o - p— P il T i == S
‘ ” e L—u - S-RIB_" » U
L ¥ IF b — 1 |-
, g-2 |24 A 4
SR A | . 1 SFigtil2l3i415:6|7|8|9
vomesxeg 11| < STLSW e i
BIMPEIME T 111 1 5+ 0-IvTERRUST : 1 :
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ABSOLOTE ADDRE ST

* LINC LINC
| |FIELD| FIELD ADDRESS
77771 17
T
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dooy | Dode
8777 1177

LMIC
FLELD

LINL \?‘LLL S ooz

-4 K MEMORY=11 {08 FIELDS
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FIELD ADDR LSS

LING
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INTERRUPT CHAIN

PERIPHEPAL
DEVICES

 INTERRUPT OGNI | imuw ,‘

}
|

lih

]
1

JTON '
' INT ACT m -
LA 4

% MODE CHANGE (PoP+ Line) OR INTERRUFT INHIBIT WILL INMBIT TNTERRUPT ACKNGWLE

s
NS
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OPTIONAL
PERIPHERAL
EQUIPMENT
USING DATA

BREAK
FACILITIES

ALL OPTIONAL
PERIPHERAL
EQUIPMENT

OPTIONAL
PERIPHERAL
EQUIPMENT
USING DATA
BREAK
FACILITIES

OPTIONAL PERIPHERAL
EQUIPMENT USING
PROGRAMMED TRANSFERS

L
OPTIONAL
PERIPHERAL
EQUIPMENT

EQUIPMENT
USING DATA
. BREAK

ALL
OPTIONAL
PERIPHERAL:
EQUIPMENT

OPTIONAL
PERIPHERAL
EQUIPMENT
USING THE
DATA BREAK
FACILITIES

EEEEEe

INTERFACE DIAGRAM

MAJOR sH
REGISTER £
| Qir,a(,e SHIFTER |
| | !
MEMORY !
INCREMENT
- SHIFT AND i |CA !
TR INCREMENT CARRY GATE ADDER
5 CONTROL i |
T % REGISTER REGISTER
DATA N by |
. P, { OUTPUT GATES OUTPUT GATES
OUTPUT GATE
. CLEAR AC CORTROL L T? ar ﬁ Tr <> T} _l
— — =l — === = | — 1
] ! ! ;I MEMORY
_OATA BUS T — . : CONTROI
DATA ADURESS N | VO
" INPUT BUS
s
DATA (BMB) S VO 1 P SR ::> 40930}:0&0
==l ===
MEMORY
DATA (BAC)
O
SELECT COOE PHITIVE
o T
T/o TeELeTYPE oo — | | —
8vs MODEL RECEWER [———————{|——
ASR-33 :
TELETYPE TELETYPE |A —
RECEIVER v —
BIOP 1,2 AND 4
_ PULSES
-
= RUN (0} SWITCH
> pU—— REGISTER
INITIALIZE __| 2
AND TSS
o TS2
INTERRUPT
REQUEST
— INTERRUPT MAMING T0
AND BREAK FomeioRs = MEMORY
{ G WCOVERFLOWIO) | OVERFLOW (0) CONTROL AND RUN CONTROL
_ woswe | REGISTER MEMORY PROGRAM MEMORY
2 INPUT CONTROL LINK | ACCUMULATOR ADDRESS COUNTER BUFFER- R
AND SKIP s REGISTER 12 REGISTER 12 REGISTER 12 12
1T | |
i ; .
ADDRESS ACCEP
-]
BREAK REQUEST plrii INSTRUCTION <|7
REGISTER
3 cvoLe ** TOR 3
L BREAK (O} Iy
>
] __\) DATA FLOW
——> CONTRCL AND TIMING LOGIC FLOW
* TRANSFER DIRECTION iS INTO THE PDP-8/1 WHEN -3 VOLTS,
iy e n CROURD. € ——C> DEC STANDARD POSITIVE PULSE (~3V TO GROUNDI
* % DATA BREAK REQUEST IS FOR THREE-CYCLE BREAK WHEN — %> -DEC STANDARD NEGATIVE PULSE (GROUND T3 - 3V)
GROUND OR ONE - CYCLE BREAK WHEN -3 VOLTS,
—> DEC STANDARD GROUND LEVEL SIGNAL
——@ DEC STANDARD -3 VOLT LEVEL SIGNAL
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1y DISTRIBUTR

§33x: KEYBOARD READER . | TTY READ m
U4 = TELEPRINTER PUNCH LOAD

CHARACTERISTICS:
603
604

DISTRIBUTER REVOLUTION = 100ms
1 CHARACTER/10® ms

© CHARACTERS/SECOND

€00 CHARACTERS/MINUTE ~5 CHAR JWORD = 120 WORDS/MIN
QUTP: : (ASCIL CODE)

\ STARY BIT - 8 CHARACTER BITS — 2 STOP BITS

@32 ©9ms/BIT £ 99 99ms

QUTPI}T |5 TO'LINE" 8 THE ist BIT TRANSMITTED 15 "START"
“y"15 A MARK,®"1S A SPACE

:} x-IOP 1(SKIP)+10P 2 (CLEAR) +10P4 (TRANSFER ieREAD/LOAD)

1 STOP STOP A=3QHASCI

CHARACYER)
SERIAL INPUT
T0 BUFFER TTI
FROM READER

OR KEYHBOARD

-31 -
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- TTY BLOCK DIAGRAM

[ 2]
TCFJ DEV 04

6042 ) pnwl" \
L 107 SELECTOR { PRINT
AND OR
MAGNET > ane o
DRIVER |
i
W/ASR33 BUF EMPTY 7
0P = SKP e i .
10P2 - CLR 1
oy srole s lalsfjalsie] A6 DEV 04
10p 1 ——
;\/_—J .

TSF
! £041

0P 4 —f N\
sxg DEV 04 —— & * * & : TT INT TT SKP
07— t 4

aclelrv]e]slalsle]7]e]orofn
KRB
6406
6036 | 10P2:4
LS
10p 4 —— - t] ﬁ
KRS : ;
cosa § DEVES _ ) i Ml S B :
10T — / . l BUF FuLL
SERIAL
_ guTsYT 11 el vl z2l3]lalsise}? FLAG DEvV 03
| - 10P 1 ———
} . o
FROM PAPER TAPE READER o KSF
OR KEYBOARU 6031
TYPICAL TTY PROGRAM . f 0P 2 — i
LOCATION CONTENT OCTAL oRSS { oev o3 —
200 KSF . 6031 I
. 0T
20t JMP 200 5200
202 KRB 6036
203 TSF 6041
204 JMP 203 5203
205 TLS” 6246
206 ocare 3410

207 JMP 200 5200
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1 |

IOPSHIEY :1} o — . !
LOPSHIFT(H) : Lf:f1 IT-*T—L,. : Lf’;—x_ |
OFF TOPH} : L : ‘ 1 '

IO CLOCK W) ! : : [ : S . —
TOPSAMPLE Y . S . — T I

IoPt ST : 1 -— !

F>ToPB W TOP Uk > gt
- 1 T —

IoPs. AT g A - I

IOPE®) . [TYoPTIFABGW ® 8009 L [ TOPZ ANBHG & #0075 L [ TOPA TG MBU(H & B5aT
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TIY ConTRoL LOG(C

SHIFT SHIFT : TTY RECEIVER

ST OuT ! START . l

ST ENABLE

SRR I8 N

€50'(440) | I l___ﬂ__l—_l ‘ ] I

cs1 (220) l | L__[—— ‘ ‘ . I l ‘ 124 54ms 3’5,,5"" )
" : : ‘ cs2 (1@ —__——L______—_———_—l_____—_——_‘[__—____ TE909ms
TTI SHIFT . -1 . ] ) —‘ v : ] T=9 09ms

b

BEGINNING

TRUE 7 FALSE START TEST ENDING

- I wrtrr ! )
TT1SHIFT. =— \ CONTAINS "S_YAFIT"‘ :
SPIKE DET (1) ——— . 110¢cps
’ . - START ——— : 0D
| {FROM TTY DIST

' ouT OF ST) : .

: TT1 SHIFT i . °- 1

* WILL. ENABLE START TEST (ABOVE)} TO BE . . N
PERFORMED 1@®ns BEFORE SPIKE ~DET | _ . . ACTIVE

" IS CLEARED

|
|
R
)

FLAG

/o m

e TTI SHIFT ° |
: _-wiLL CLEAR THE SPIKE GATE DISQUALIFIED@-— ~#»GATE QUALIFIED
TTI SHIFT = ’ - - DETECTOR . . P—
: o WiLL'CLOCK - THE SPIKE ~ iv-uast onit ]!
DETECTOR l °- '
: |
1 ! . .
! e —
TTT SHIFT NOTE. W ACTIVE IS CLEARED BY THE RETURN TO +3V (M) OF TTI SHIFT. THIS
ENABLES THE DATA INPUT "IN STOP 1" FF, HOWEVER THE CLOCK INPUT CANNOT
@- -/ BE PULSED UNTR THE NEXT CLOCK SCALE 2 PULSE (3 @9ms)

’ 4

1 e

IN ACTIVE ‘/
]




LOCATION
1156
1IN
1760
rre
7762
7763
7764
7765
7766
7767
7170
7771
1772
7773
7774
7775
1776

SHL
DCAITTTE
DCA 7776
JMP 7756
0002

e T

READ CHARACTER

ROTATE FOUR
PLACES TO THE
LEFT(BIT 8 IN SIGN}

ROTATE TWO PLACES
Yo THE LEFY

(BIT 7 IN LINK)

DOES
READER FLAG

=9
?

READ CHARACTER

(CONTENTS

OF ADDR) {ADORESS)
NO

ADDORESS
STORE AC MPORARY

INDIRECT N TEMP

1st- BIT 8, SIGN BIT CHECK IS FOR LEADER—-TRAILER

2nd BIT 7, IN LINK CHECK DETERMINE: IF A ONE * ADDRESS
|

F A ZERO » DATA

3 4 5 6 7 8 9 10 1

___.,_g'.‘g__,_.,. ,-X ac 4-1t CONTAINS ASCTI CODED CHARACTER
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MULTIPLY ’::'Lo»m: MULT! .\/

{IF MU=

g s
g"ﬁC""#C”.,y
SR FMait=1
rnw—_ |
Covr———ci ADDER [,,--— Con M2 ~rﬁj§-?/‘fc&,1

(N-1= RAR,SCR1)

MQ \‘q\

i
LSBe
(Losy)

SN\ Lise +Marmsa |

{ @ PROBLEM.: 23 XI5 = ®3&7y

o

INTEGER MULTIPLY H=g

1--¥———i-11 ) o ——— ol

pen DUC_T’ 1

V' propucr | |

SIGN \h__ snm£ /
{ law oRDER 11 arr 'Pmboa—)
" WaeAC,isE TEANSEER
L yar. TF |
g;f:fz, z/;e

e e o o o e Tt M 5 -

L Q‘Ol_ LI SO

MULTIPLICAN D MULTIPLIER ,
I AC . MR, ,Tovereeams
001 101 000 000 010 O1|1 %G ess
o 001 1071~ ADD - MBACHAC.
000 110 101 Q0|7 swer
- 010011 Ano-mamc-mc
| c0{ oof 110 10|O Swer
4 e 001 _oof o | _aw- ¢+Ac-mc
' . 000 100 111 010 swr
= o 000 100 ADD - gch-nc
) D = Qjo/mfaw;n_‘ismﬁ’r

“*‘*—-——————-—“
ﬁDD MB +ACPA

i
H

:

F Pﬁ‘ ST Arsit MO r;»z.v [ =

g1~ 1

ow Q&n&km -

\;vf HiGH ORLER. BITS
uN&z bEﬁ)t}Jcr)

SIGN ’ 2 E(’

coo 111 101 11lo W
Mo - i 000 111 Rt ADD - ¢+6C-9<
: | ._o001101 000 o1 1 410 ‘;“ Sﬂ/Fr'
' N N’ e e
73 € 7k
MSH " LSH



i ———— . ———

TS
e e ¢ ke o o+ =

e e e i A

KELA Y E

5& 3‘ i 0 WAC:: -1 @—

Pﬁ =4

AC

DiTg- 7

A0 bet

{ww fo

& —F
7T 1
8-,#———!'2

g 3

f =— O

R == A%

- RELAY

.-

s LOCATED Ot LATA f{“‘é;“tdf‘% L~ PAN

Y

2 OETA 1IACLE F¥oriTHE BACK OF 1

— (a)

RErD TERC MINALS OMN FRENT PA

(Usm FLONE SPOT REAYs )

;\ ,



Azl4
PRE Amf

A 404
: som;'mb }

A- D cowgergﬁ

wper | outPur cwmerER TRANSFER x—»acm
S .' + EL*&CI
50 vap m»zmu =4 1=>AC2
258 T ﬁowm = @eeACS
125, Anq_(gu =‘—“ g»Acd
ee2sv | _u;_;, (dH = ﬁMCS
paes,. . v ADGWH' = gmACG!
2.15628v e W /)H = g-wl(’,? .
P 218125, v ADBUH = @=ALB
| " #-dsqdessy W AD9NH = @=ACY
A\ 410 24 B.9198512 5+ « ADIpK = @ ACIHE
| 2 @-0¢9745¢25, v Aq:ift)H = @*ACIT
CONVERS/ON /S Ac:'compusuzb‘m:(?ouésﬂé saccassava. APPM/Mnfmn/s
(23m L
‘sam A xvors: SCR Bopoef DIS .
(war) | 9.2) ; )
‘ AD, 1>1 - 1.,- DS, ,VERY Q'M")tz b ~C(V)9
24 24 DA __ o N mprAY
34 A1 T34 15s A7 \ Yy~
4 st [Ta) (2] & 7ﬂ3w AT T
S0 et (el s : |
ol =1 64 e 4 b Vo e |
T f—m,i 52 - (f s 'Tf"l‘? BT ! 75
‘72,‘/7*,_,‘* iq 1 L . 7¢ *‘ i
1 I "‘—Tu—.“uz-m-:-hﬂ* 1] ) : ' R {
1 ot o 1 o ! ’ ;
24 “i%“i 28| 1t Je ¢,—3m\ T T VR e
Mf_ Aozl W g 706’ : D#&M/F ovryrA .
B .?L:L le T 'E o
' AQ P3C vexT!
! e | 5 a=g |
AMALOGFRE-NIE  SAMPLEE woLD . . A-DyDIGIMEING = DA
jrreage | Ahens FE—Tre )
- ey g— 3a1 -1 (=) oV
Azgv & Y =1 i} ol
cEE: G oFIE pm Dlaag)
= TS B 11 821 verc EeTtin
=i n gze . 33 am)
Ty n g o eErL o f ]
P 17

ourPUT




4D ek, MMaeam

1—>20-37 (ePnon)

o > 18-17 (ProwE Ixs)
2 CH
T JUCOR | b g-7(PorcH)
k 1 AD IR, [
- LOADADIRYL . . . |
v , - N o |5us| R 1xs
ST J,,, LYY e
g Kw-12
T  OVERF - 0 i
. . 43'—3 B +5v-D .
8 - &SF . )
‘ | BusY
- L

TPs—C

2 ,
l + |
de |Ex JoAC
| >
2"2 .
T As |
‘ ‘OFF PAUSE
TPSR
rr’TPs
D 1| DELAYS
B RTEES'EL L TPSpe—
nggaf“c ¢ -

—— — o —

A



SAM ?C_O‘ROL Fo;
—_—— | ' - z 0
ADRECYCLE [ A-DRECYCLE Z sar—h 7l —
(¥AST sAM-DonE) | (FAST SAM + DONE ) Z scony, | > Y
| e ’ o Bloae | e Les —
T4 | ‘ z Ugns)| b> o2 AD ReCYCU
1 —»RECYCLE SYNC Z | > —
i Z R e A o
Z . PAUS -
WAD ADIR z |
% > DonE < A:D406/IC
_ ConE - DONE | |
. ‘ - A 1 ’ l
OFF 1->TSRECYCLE _ p—T5RECYCLE
PAVSE
& T RECYCLE | I 1
o By -~~~ ¥ s Y B
- ESF +ACS(9)}- ->{1--AD PAUSE g%g?;_? @ — RECYCLE SYNC 1—>ADPASE
TPS Yy . v CONVERSION
| A-D BUF —» AC (x58,MaX) IS'DONE”
S X FS{ Fs
| -~ |LoADADIR ]
TPSD | L0AD A-DIR
+ Y A i
FETCH]




\/"ER"{ XCGL

\
I

\

J g ? ;‘”m

;\ (L wJ

wui ;u’ X

,, »{, ,L/a£1 DEF g/\

@ L INTENSITY
{ z\c”‘;

941

X

L/

KA HA

9 g1

3

QO

14

vgi;sM m?

A/s cmedcmzs

SVTRES o

H- r—-‘i.w.u )

. ¥ Sac mzamt, ;yefnua 4»0.;&5 g,gmaur :
— 3¢~ AL 74 (Fs) . it e

. .%f:."f‘_".?.a,f@“(‘f’) R

>z 34@

¢}

8

9 1

11

> cK

s I

Landiet o

&

3

1

At

141t 5 all 1242 are

Mai/f— DS° F o /If"ég//fﬁ“q



uAﬂ hunw AL & VERT AL Avlmre

o o "”“,” D@ > X DEFLECT/ON
f/%;\ A '}%\ <777 et “f‘“"é A é , \OPElKRowﬁL AMSURI.

i

l R ‘.,\YDEFLECT@
: -t ; i . . N |

, PR I A e |
Wf’-’-m ERUAVAS HRQ Thae |
4y | 2 (4 X ¢ (4.) ¢ c @)
}/ ' : 5 ' See NoTe
¥ e ' i

Ll Bl | el | 5 )

i fmmtrza L

e

i F‘ULLSIiE' .,5 HAE e
VA 7&8394.%}-&%7&: VA T 8,9, ﬂHA941¢2
@2 8898 L2 @)ﬁ 281« | |
» P BB &ﬁ w)2¢ 3P @ L "5‘5"5‘°’)~—Jm— ComP+vA 15
(i} £ ¢ 14‘#*'*“‘*@ ‘f _1 (z}ib @ “ 1,4-—- 14 o asas NN |
(s> 4*5<¢--1{¢ | (4, Exa i*-%wh -
) 2 8¢ 201 wodLg 8L G NoTZ: vAa/mwwmﬁaMQ’
a) # et —tgg | 0 20 Ll “on pacr Size ofe
2 5"‘181495 @2 | e z¢14iz; ¢1 - |
l

o I5O<PG — o | 5, 2 i§¢¢*¢< 1e06 | | @) a,Aout 1 = rwmnsicy
s e » : i T COMPLEMENTS wNA&»n-a ' 2 SHET




DISPLAY CWARA CTER TARLE

0177

0 4136 A 4477 U
3641 , _ 7744 , 7701
1 2101 B 5177 vV 0176
0177 2651 . 7402
2 4523 C 4136 W 0677
2i51 . 2241 7701
3 4122 D 4177 X 1463
2651 : 3641 6314
4 2414 E 4577 Y 0770
0477 4145 7007
5 5172 - F 4477 L Z 4543
0651 ' 4044 6151
6 1506 G 4136 = 1212
4225 2645 1212
7 4443 : H 1077 v 0107
6050 7710 , 0107
8 5126 I 7741 , 0500
2651 0041 . 0006
9 5120 J 4142 : . 0001
3651 4076 0000
EOL 0000 ' K 1077 B 4577
0000 4324 7745
del 0000 : L 0177 [ 4177
0900 0301 0000
SPACE 00CO M 3077
0000 7730
i 0101 ‘N 3077
0126 7706
p 3700 o 4177
3424 ' 7741
- 0404 P 4477
0404 ‘ 3044
+ 0404 _ Q 4276
0437 0376
| 2000 R 4477
6077 . 3144
# 3614 S 5121
1436 4651
CASE 0000 . T 4040
0000 ' 4077



-Sp-

' \VR-12 Bloagy DI7GRAM

4

| . | Dereacrran | DerlecraonCoidl/
Popy|ArrenvareR D”mﬁa‘{‘x'quﬂ — .
S , ’ / pgq” )
4.3#.4::%)\'] » i
" popgp |Arrenvarar Deriecrion Jmp
itk "\ FI2KY
‘ L ‘ A1 77
> || ¥
o ek |,
wrr
wWész 2 Sefecr
— OIRECT
® rohse: 'ZF:;L ﬁ’:“"’"" AL foek. . )
@ G Ad50sT G 81 7 P < :Rm
‘ @ﬂu?[on%vsr SR ] |
@ Qurssceur Adwst - Hov"
® Pere» (eequency) Felsust Gals
@Tosine Febsvsrment Rope

YR-12



CORE MEMORY STORAGE wes TAPE STORAGE

| 32 FowR K% of MEMORY

!

$12 BLOCKS
256 WoRDS
12 BIT WoRDS



PDP 12
CENTRAL PRCCESSCP

TO=-12
TAPR SUBPROCTESSCR

Yoot 1 T je——mbe oo e

 coNTROL o I}T;{U’JTIONQE |
o % —STRRTING COR appREss- 0}

U555

: — DATA ‘
.':..‘_ < x b‘

f "csmmﬁ i St SIS B _

o C
S {

el -
" ¢

LINCTAPE BLOCK DIAGRAM



PDP-12 LINC TAPE FLOW DIAGRAM

TRANSPORT
CONTROL

je— UNIT SELECT
j@— UNIT (1-8)
— WRITE EN

— SINGLE UNIT

fe— co/sTOP  TAPE BUS
le— FWD/REV (TMA > MAlae
e— aLL HALT \TB—>MB/ r

ADDER

Al )

j@— CARRY INSERT (TMA+1—9 TMA)

T
1 | |
. 1

T L) i
ENABLE GATES | i i ] J | !
1 i

-8~

v 1 1 N 1 i A 1 1 1 1 "
3 i 9 y
TMA 1 - ext 1 [cPv <P -
sev | | Tma | | TN TAC. T8 |- o rwe fe-— | oP ac | WARKL ferates| Jumirs] |insT B lstarus] | wsc
up i ¢ Loeur X !
‘RWB 3,7, 11 ; T : .
T T T l—l-— = | T T l l
LOAD GATES ' ! _i SHIET wark | fuamr] | N0 | | o | [1ro7
}
——
INST [ CHK [ ] ) I l
OCOR |—» WRI : , :
L e wee T TIME PULSES <—
> WRC T T,,::E sure'ss o] Tape [¢— TBRK(1) : ENAeLElsAres :
—» MTB T BRK RQST @— CONTROL [&— ﬁ;c'_:“ss:f:“?u .
L RDE CP |INTERRUPT RQST @— N §,PULSES Ff----F-
L—» RCG I I
|—» RDC TURN ARND «— - i 1
CHK WRD @—{ TOF TIF | 1InsTR] ‘2 i
BLOCK @—] _TAPE ' "
SEARC STATES '
" . 'l_ MAINT. MODE |
TOLE = cru| [ePu)mmmm—— -
oF | LIF




NN BN oW

TNLIMEINLITMENMITL SR SRR E TS RS TSN NITNGS
AR AT T T SRS AL QS AN RN R R NN S WIS

CHPATS T RN NN 2B T DRts. ChnewiLA

AN AN NI RRNY

S SV ©W

é

LY

\\*\\\\&\g‘t\

R A RTINS RN 2SN LR TN O IR §

ST I FRSATATHRT T TR SOy

TAPE

N NS0 M CHBNNGY
AR DXk CRrNg

HEAD %
“o
WRITERS
ngé ___'}MARK ONLY
D viRie
DaWRR
DIWRITE \
S P
1
-<-—-|—-¢ 12 4
lawe__[ _

{" """""" 1
TIME i
| STATES TS N j
{ ; 1 . WRITE
1 A | READ
!-Pw.sns Tf ' 1
| e s
'r‘ - '1‘ el W READ
| B WINDOW ]q—J Ao READ
PR N Il TR e
ol T | -
1) it e —{ D3 READ
i , ‘ /11t
(T ol




PDP 12 LINCTAPE FORMAT 1 R

- 513 oava BLocKs ——t—— >\ |
{ GM
i

B

B

NN\
.A
i

NN

W

g ;
N ;

o~

AN
|l
(att
Pt

)

ﬁ i

FIVE £ACH

e 2 X I

=
A

3
'&}-ﬂ-
™
~"&—~
- -
-
v t—ﬂ-—-s
e
T

THE Buack T THE Black
7 sorp=@vr1 Mo waew )
(srb LRPE) | £ coetent:
! memw}' 1

|
|
\\ \\}\.\

SRR B U - !
L3 ! '

i i m.y xemam wgzrs Dsm WJMFM@ meecmzd S
. 7 Rags pumBEes ’“‘if'\'“r"mrM/Fowgea ae.ﬁermsf)"@:?* iy
AN T mﬁm@ez.@f;‘¢ 9By P

@me = %Bt-a:t; m&et

‘-f;s £m = Chkck m&&r.
rfzﬁ')hm - DATA. 14RK

fo g S END. MARK i
“j.é?zf’f /17 * EIAL. BACK i

L EM = Gmw MAKK | REL
IS}’ H *;‘ Lo i: P RA S

T - Vféff’&iﬁ }'x’;e.i




o HET

Lf ™ 1/

BM BLOCK MARK=111¢

FOWARD BLOCK. MARK S REVERSE BLOCK iRk

'~; Tee DIR. <%= { { 13@4 B - B Qigiz 11 = T’\’.’?’E»S‘R-, |

,4."‘  HEAD DIRECTION mx

f T

TO BE ABLE mEéhDEA ‘& /N REV.
WWK CODE 7S u}é/ 7‘5‘/ oN

i

Z s BVERTER, W THE Linfe. TRHIOE Comnraps
CIeCurs 15 WSED  70. COMPENSATE
FoR THE COMPLEIMENTING OF THE
BidARY BITS DUE 7O THE REVERZING
OF 1BRE DIRETT/IN .



-2_9‘ -

READING Brock MARKS (Fwd -REV)

6 & 4{ AQ—T‘APF o}e FWD

> HESD DIR )

--:»rm»e’“ be leé?/ HEAD, PIR /

utris 4

A CompLEmENT
OBYVERSE

ogyggé& 48T 4 CompLemeny

RW&‘BS&‘ m

- . :
4
. . . - .

THE DBVERSE .
Biock NumBey
IS WRITTEN oM
Thpe WHS AT THES

TAPE 1S FeRmMTED




bt ;
D wgtrw@ Or{ TAP£

- g4 &
RWB_(I) - -! 1,1 g | 1] P o
bAmA A f—‘T'; Rty = 11¢1
DAY wefm«'[ﬁ-!— R, LiLIRIR L‘;{ : . )
| P! Pl
R ' | ! | T N .rg{"
'WBOUTH | SRS B
— PopsE H D ' A 3 ' ?
i o T ] : \ " b ‘
s Jd el ed ) ,f‘l"‘cﬁwj /a?‘ﬁg .
: ‘ i 1"‘£CZ(1.) /c ’—gﬁgeom‘)‘m‘mﬁ bﬂg.:}‘eﬁ.

53



LINC TAPE KEAPEKS WKITEKS & CONTFRQL, | |
BENE B st 2w
~PHASE PhHAE
| - , \\ Fwi our H {d’ H &=L
. 1 e =k 1 H*

(’wf’x@rfwﬁ\/’ v R WY T A4y
1 FHe8e 1S MDD eorrd
/5,((3 LCN : . THE Saidmpi & L,JB .f' 1% 1+4
P .
| -nig - % 3 %SEH-*/F’#AD .r.my S5 <
- {tomp) il Z
T K

WRD L

SATUR ATED SEOUNDED £ auigy |
EMITIER. PusH- I’uu. TAPE Dy,
AMPLIFIER,

ey
[ X 5T } W . r

L LoVt L, * L £Lo4ars for 1%
AR »a‘.d wwwwwwwww

*
\ 5
READ wp.r 4TI
+3y
e 1y J} f;d"

s y iigH mw a«m BENTIAL. ﬂmﬂ
i, OSCIHLATES N TME 558 P 0L
S CF A SIGMAL

_ )
/@up A& ] p /{
L

o I

NOTE | Poon€ rie s Skowwnd Cﬁn{ BHNTES ARE ;R?ué‘ L) PHE /ww;;,; -
LoApEw EL L 2 (F) 2, ?“Pd(ezm,mr/a/ THE OMEEIZ LIGED Mﬁmn THE )
THE K( wu;,.‘r SLAIDED Wi (/,v THE" Qﬁmﬁ"é’) f&.&u 7 (”a#““zo&.zz A _1_)
TIPS, MR s ammméw.,,w.zw;z’ AR N L
MJD 7m~: INEYT 7O THE WRITER. mmpwmg«lm,emwmw
’a&Aﬁx&Aﬂ@M oN m%‘ Fﬁom 5-—*#@ N-=S . ,/‘__;,; i

CApinee

i
H




_99-

MEMORY

o EMI2

PROCESSOR ﬁ

EP12

I
P o

BASIC POP-12

F———-—

£XPANCER CABS +926%-7

POSiT vE p,AE,,B?EiK,*EA' L

VP12 C3Q INCR
PLOTTER  HOUSTON
COMPLOT

BA12 PER!PH-} !
H

————— e

Tyt
STATION #3

-
TTY
STATION# 2

TTv
STATION #1

BC12A

c

EXTENSION CABLE
FOR DISPLAY SCOPE
(UP TO MAX OF 20075

TU20 Turo
MAGNETIC | wiTh
TAPE UNIT TC58

ICONTROL]
_ MOUN TED|
Tu3Q INSIDE

PCSITiVE /0 BUS —4 l
s H < - T 1 ERAL EXANDER ey
| e ‘ I ; : CR'2 .__J_.‘ l STATICN #0
0812
. TRO2 : |
I VR12 l i INC. MAG TAPE LPO8 : i | DCosE - . .
verz DISPLAY I I CONTROL | | i j
! Lu; 02 ' ' I
I I ‘ Praansports | | f BN i !
v e . [Ge eriTer
B - Ftozz Tuzs DATA PRO - . i i Morawi
ami2 a2 OR Tu28 DUCTS FRINTER : 505
' i g ! 3>
1 | , E l
< ADY. T -
' /0 8 DATA REAOER PUNCR  HREADER PUNCH
TUSE 2 - "‘"""i”" Tuss BREAK CONY |
I T \—“P T0 6_TUS5 - NESATIVE 1/0 BUS I
|| “oratuse §— NESATIVE 170 € -
l re12-F TAPE TRANSPORTS | )
| l MM81-A NEEDED :F AFC1-A '
l Mc12 — ADDITIONAL 'sg:isggﬂ oMot o AégYER oA ren |
K . S ONV T RT
I I 4 DEVICE CONN. MEMORY :
I TO DATA BREAK MULTIPLEXER
xP12 ' ' MMBI-& FACILITY l
AT TIONAL T
! s S
' bP12 ' ' uP T 32K f I
RFCB
OF 32 DISK CONTROL
1 DisK |
l xviz | ! CONTRGL N . |
g UP TO 7 '
| ; l l 0532 | "sc8 ___l DEVICES
e R o e |
' TC 58 P TO T MAXIMUM
| oRIZ | MAG. TAPE 3 pisK — J |
CONTROL OPTIONS I
. N
RN NSO NP I B upers
l DISK I
VP 12 A 12" INCR.
PLOTTER HOUSTON l
COMPLOT '
VP12 812" INCR | os3z L ‘
PLOTTER HOUSTON| DISK
COMPLOT o

AP

NOTE *

TTY OPTIONS AVAILABLE
KSR33,ASR33
KSR 35,ASR35

- YP TO 8 MAGNETIC

TAPE- TRANSPORTS

PDP-12 Functional Block Diagram



- . .- . it
. ‘ € * ~ -~ Sty B e
e P S USU PRI S .
N 7 .. R
FEPp e e EEY PRI i~ . ¢ :
¥ . - - P N PR |
3

. SO,

S g e W

i L :
t v -
iR H i
: ¥ s :
B e T
€ s b :

e ~-

R F e £ 6
>

- a

FIPIVE S NI

.%wéﬁuﬁﬂu4umiﬂm
¢ i i 3
S T BT L LS Ve, W

L Qutayt 4

- - P 4.", A

R A

-
-..e..;»
]

famende

e R L, S

}

: . i
gty s .
7 4 ]
% H 3 ¥ ¥ .« & M + N i
T L T T e s e 'S
3 B 3 ] :
{ ' : : : : :
SEUE JSUN U AR S AU g ; ; O
T ;u-! - H rsu.,;-m,,mg—'.v - :n-n‘»,:« e b w0 0 oo S s .«.p-‘-%:-‘x-.q“u " L el g Ty
¥ ] * H i : + i : Vo :
3 : . £ H H N E < 4 M
. 3 ] o d H 0 o
i F 1 { ! A S B R ? ; PR T
: : ; ¥ : : g N s . ; : i : : :
i s ves Spemn e B L ST EuUPy WSS SO FUVIEVS-SE PRI :
H H ¢ ] ; - 3 ¢ ¢ H
¢ 3 i 4 H i i
SR SNSRI SUUREE S: SO | SO T S S U S U O
H t : N ; : ;

M 7 : § i X R
[ N -3 e [y ' ¢ i
5 PR S S B IR ST R ¢ e S R L s ey -
. : L S 3 ¢ o : ' : o o
3 hoe oy e .—‘-gw..m.f.-w,;._,»i.& e Ewrr i ening el oy S g
A 1 3 ; d ¢
i i . £ H . :
T 3 3
: : H
LS e d e
. H H
: . N ¥ 3
-+
£ ¢ H
e RSB, ..
by g-.-.x:.q e i
H ; ¢ . H : . i F
| S 4 z ; i : ' - :
P R z D NP B ot TSR VRS SRRV SR S e
: B H 5 H 3 H - : :
H 3 H K H . :
: i H : H
I S ; : H . H i
FUSS SRS vean . e L S SRR T A PPN s R
. v H K 3 3 . M : M : R
' R H i £ : : .
SRTEE RIS B o B O R S H i e s . - :t:uu SR v,
- H : ‘ H : . B
.- ey ie Sl e B .. - . N - -
s o e s e - . - <t
H " ! s H B

e evaend e T v




R . R . ) ; ; : ) : . Co gy e Rl T T Ir o
: . : g oo O R B O L : $
. : y i . ; : i ; . :
R - . e P . - . TG DAY NSNS * pon ‘;.N—.“ .
. . - ! : ' ¢ . H : . : ¢ ¢ H '
e - S S S e e Dbt ge o g e b e :‘,‘g...”..,.z.,..,.,... Lo S NS SO
' . . : H } R : : H i . H i i ) t
L H i H - . R B . : :
: > N . H i : . !
. RS P TRy T P S F o [ PR ‘;M»...»«g» e f (M.;-vw,.kv,lm..hi,_
: i ‘ H : ‘ . K
- R poem -
B H f
; 3 §

Vs -‘Q«‘u{,; ”-w*w,;, P T

rma

v

Tt

e
3 §
SR - s - B e . JERNETEPS S
. ]
H § H
3 H

N

ERTDF USRI SO

- : . e g e ey .
N i ; i H : 3 i B
¥ ¥ i i
! ¢ i 4 ; 2 i ; 4
P e ey o Ty s e O U PR N .
H « v

SO Aavﬂ(;,—‘,"viﬂhr

: 1 3 i

¥ g i

< M e i

: . E {
O SR

< ; !
e A N e e Y, AR

Bmi s

i

wufffrns s maporenian

g s M.g»g-«. -

PR
R O

|

N .?u-..&»-' ,,.'1‘,“.,,

|
"\7;', --

¥
4 $ .
= 20 ;%" e s AR
- " :
v pre Fuce. sy 5 ot
i ; i
K3 i -

L I : ‘ 3 i E i
NS DT PRy 2o it eme, 5 2
i ' H i ~4
: : H : N H g
b § LI i i H ¢ i
4 Wﬂ-m;wmwwﬁ:}a«w,f o > mlorte w1 TR -4 g fmatis }
S - A i : I :

[N EP RIS S S P WO 2 2 3 - ] 4 H .
s L ; S S oo Ly :
PR j i - i H : i % i i
bR 3“'-""'«’ R LI VRN D R e ot R S P i .«‘...-.1,'4,(«:“ 3
¥ . g . : ; H < : M 1 x
. : ; i : i H

A e G g

B N YN

I
e P S 4

. . . B H H
. ’ B : H 4 4
. -t N v s adeeay e e R
: . : : H ; e it "
S s e ey in s v b e i Lo e o 1 b T Sy SO
H : H B E
. * : ; 4 H §
i £ i : i d
oo ; 3 :
s St 5t b e SR NS SO SRS S o S S NS SIS SO SRS M
: ! : : H
RV — pIp. B o SR .
4 . 3 { f f :
: 3 : i H
N i 3
e imae s s e 302 a e ot S

Wi

B : 3 J i
: B . 3 : P A i R H . H
x i I . s : 5 . b e e e e ey st LT S
: . N ! :
o . - . e o . < P, o b - N e gt
5 ' : . i H K : 3 . . : . Y :
i ; ; t i . . R ; . . §
e . S emn : et hd B TR T N RO Fer e « .,«_L‘ R 4 S PR o Rare g e s ..
. i H t . i : H ‘ il



: ' : s i . ‘ -
- - . . = R I - . - - o S
N 1 . . B ’.‘ Y .
. : H . :
e s — . . I LR B S
. 5 > S HTs ’ PRt

S v

-

v 3
O v ypmamn s SO e
;o : ; . ~
3 : : g g 3
4 it e g maigiar 2 R £ SRR B ot e~ SN
3 ¢ & i P : - > [ ¢ .
Ll e et VE-LL : ; HI
P v Tl oty 8 <R cac fn el JRSRUR PP S0 WS S—— §
3 . & g i E
H - o B
I s S s Arp— L { e
1 ' :
J e TS b g ey
N s '
H : §
i H 3 H
Y - . Lo phn , i
H Y 2 :
| i i P4
s R e Ve o e a SPIEREWIE TN S |
PO b % B
. ; H
: 5 !
e e o ge oS
H
' S
: . N % § L
IO S IO RPN 1o e R ossiga e et L
‘ § : H 1 } i PR SPS 2 R
: 4 T B . { PR
R L S LN Y Lo s gg.qs,\ p -t - g ¥ WLNEPII
. : ; ¢
. CR . ) i
et 3 o 4k i 85 e R

. : . . - . L . N +
RN ! o L T L e T P

: . H ;

SRR . B R . L o QU SR P
.

et v amer m s wai e

e e s -

S e .




_ p1234567@Qe1215 ____ . ,
SYNC STROBE 1 H : N L r‘1_.___,___,____ﬂ L
| f ! * | .
EXT. EVENT ¥ S - MokmAL. EveN.
\ S
INPUT B I .
TRE EVENT 3. | - e
EVENT 3 ) | 7
| | ¥ o o 4
INT KgsT™ L - . - ya
| | | 44 A
o LLR STATUS L (crsdenss) — — 0P 4-4C190) |
% CXOKOKOKOKOKOXOXOXO XOXOXO XL KO KOKO YOKONO ¥uy KO KOS KO KO FOKOKOXO KO ¥O XO KO KO KO k0 KO X G OXGKG X8
SYNC STROBE 1 H - I | |
EXT EVENT () 4 -
IWPUT & I e
PRE £VENT 3 - o e e
e | /L
EVENT 3 24
INT.RQST L, 7
| | 44
CLR STATUS L (kSA,6108) —— . | xovd-actgm L

w2 NPT CLANNEL



f

e

=
Ll 1O
CEN
Gy N
% Bawi | I
WT.
1§ i}
F—
H —
B2
A« N N
EL &
Saal |
e ,
LA =
e
Wi .
g |
T —
5
m.zg -
E..
o anll
£

SIGNAL. NAME

B R e




PC

DOCUMENTATIONY FORMAT

MEM

MB IR

CYCLE

INST

TIME

L AC

T "
T2/5% |

TS

-

T4 ]

TE W

T
LS L T N
1% S le/s |
j B T3

L]
TEM

JR— B s e o o st e s
¢
POESI TR SN SRR, JU Ny PPRENIO-SUPOUORSIIN . SSUSO SPUURIUNE DI

B D -
1

| PO IR T

T T

s s . et - i <t Ay s

& EX)

et e

B T I e PSR TR &




DOCUMENTATIONY FORMAT

MEM MB IR INST TIMRE

L. AC CYCLE

R

- . e _ s

N

B At . Ja e SR -SSP |

TS W

C e e e

e epp———:




DOCUMENTATION FORMAT

MB - IR L AC CYCLE  INST TIMR
]
1 T )

L Te/5 |

PC MA MEM

. i B SRR NS B N
3 . T e §
b ot e marnm D e 1 e e = ‘. ~
~
T

W SRR

gl s e e e v gy oI IR

e o+ 0 et ot e < inne . -+ 2o

H
L 3 T TR e T (e ity e il hthen -




DOCUMENTATION FORMAT

MEM

MB

IR

L AC CYCLE

INST

TIME

SO ——

PR TEE SR T e———p— )

e et s i

-~y RPUINSUNNUN SRRSO RSO S . SO e SR
= - ‘
e




TOCUMENTATIONY FORMAT

INST

§
]
H
1 §
Ny

rIME

2 aeved

e \ ~
e

RN S ,,,.. i ——

§ ‘TM' H

|

¢

L

e i o E
S ....,.__..,Ev - e r

B T

e o

SR
{
S

E |
«E 4

v+ e b o it e ws.n O TR T RO

i
o et Qs e e T R o

o

e e s e

-
i §\;
: NE
H K]
SRS N I

s e

PURS S
.
SO en e
Bnt s iy b 2 -
3
S

e iend

—

T

e

i
;"‘

3

-r.mm'j&

,,,,,



MARK TAPE, COPY TAPE, PRINT DVAL i1NDEX EXERCISE

NOTE: See references to paragraphs
(ex. 5, 2) on pp. (ex. 1-5)
in the LA 6 DIAL Manual

Initial Starting Procedure

1. Plac: dial tape on top unit,
©-lect nnit @ (&) on TH55 transport.

2. Mount another tape on the lower transport.
Select unit 1.

NOTE: A. This is only required for commands AS, LI, QL, and SB
(Sec 1.8 commands).
B. This is also required when using the Mark 12 program.
C. If this is a new DECtape rather than Linc tape, it must
be placed on the left hub and an empty spool on the
right hub. The left spool must now be wound on the
right using "LOCAL" and ' —3» (AW)",

3. Set switches on both tape units to "REMOTE" and set unit ¢ (8) to
"Write Enable".

4. Set the Mode Switch to "LINC'" mode and press '"IO PRESET" to preset
Linc IF 2 and Linc DF to 3.

5. Set "LSW'" to @7¢1 and "RSW" to 730d.

NOTE: Depressing switch on the panel side (of the switch) is a ¢
and on the operator side equals a 1.

If tape comes off the spool, you didn't wind enought of it.
Turn "REMOTE" switch "OFF", rewind spool with leader and switch to
"REMOTE" again.

6. Press to "DO" switch (memory is initialized by tapes).

7. When tape motion stops, press "START 2¢g" (starting address of Dial)-

Dial Program Selection

1. Turn A-D knobs 3 (Cursor Control) and 7 (Line Control) fully CW (See 2.¢)

2. Using the keyboard, type Linefeed (-, o ) "cursor" a_ppears at the
lower left of DISPLAY) DX RETURN (@ ) to obtain the Dial Index (See 5.4)
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3. To view the entire index use the following keys:

KEY ACTION

1 Forward one frame
2 Forward one line

Q Backward one frame
W Rackward one line

4. Wien th» MARK 12 program listing is found, perform the following steps

using che keyboard.

A. Strike Key "RETURN and LINE FEED"
1. Return gets you back to DIAL

2. Line Feed stations the cursor in the lower left of Display

B. Type
1. "LO" (load)
2. "SPACE" ()
3. "MARK12" (w/no.space)
4. "OOMMA" ()
5. nQ’u

6. "RETURN" (Q ) MARK12 instructions should be seen on the display.

Refer to MARK 12 program listing (Program Library)

5. Follow the instructions on the Display.

Returning to DIAL

1. Using the keyboard, type:

A. "2"
B. "LINE FEED"

NOTE: Depending on programs used (other than MARK12) there are numercus

ways to remove the current display, typing:
1. "RETURN'" (clears the screen - back to DIAL)

2. "CONTROL D" (at the same time, gets DIAL back)
3. "CONTROL P'" (together, gets you back to PIP)

Copy Tape

1. "LINE FEED'" - cursor moves to lower left.
2. Type '"DX & RETURN" (returns lIndex)
3. Locate PIP (peripberal interchange program) in the Index

4. "RETURN'" back tc DIAL

67
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5. "LINEFEED" cursor lower left

NOTE: Do not use LO for PIP - has an auto loadei type. PIP & RETURN.v
€. Select "A" (auxilliary options) and "RETURN"

NOTE: At this point tape tc be duplicated should be to transport ¢ (8)
7. % lect "D" (duplicate) znd "RETURN"

NOTE: Duplication begins
Observe tape instruction register on the PDP-12 Panel

Tape Inst Reg.
a. 000 702 RDE-Unit ¢ (8)
b. 000 706 WRI
c. 000 707 CHK-Unit 1
8. "CONTROL D" together - back to DIAL

9. Linefeed - cursor lower left.

Print Index

1. Linefeed print index unit return (See 5.5)

—» PX (,unit) X

Printout occurs
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