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FOREWORD

The PDP-12 Maintenance Manual, published in four separate volumes, is a guide for Field Service Engineers or
other personnel involved with the care and maintenance of the PDP-12 Computer. The Maintenance Manual is

organized as follows:

VOLUMEI PRINCIPLES OF OPERATION

This volume contains a description of PDP-12 logic. An overall view of the system is presented in seven
chapters entitled Central Processor, Memory, Input/Output, Teletype, LINC Devices, Tape Processor,
and Prewired 1/O Bus Options. The text describes logical relationships among the various elements of
the PDP-12.

VOLUME II INSTALLATION AND MAINTENANCE

The first chapters of this volume describe the unpacking, installation, and preliminary check-out pro-
cedures for the PDP-12. The remainder of the volume comprises procedures used in the day-to-day
maintenance, adjustment, and repair of the computer.

VOLUME III LOGIC SCHEMATICS

Volume II1 consists primarily of flow charts and block schematics that describe the PDP-12. The
block schematics, lists, and flow charts in Volume I1I are reduced (11 in. x 17 in.) versions of
engineering drawings.

VOLUME IV MODULE SCHEMATICS

The circuit schematics in Volume IV describe all the module types used in the PDP-12, including both
the regular production DEC modules and those designed especially for the PDP-12.






Module Number

Al31
A214
A215
A225
A404
A615
A811
B142
B-734B
G020
G021
G221
G228
G610
G611
G624
GT700YA
G718
G780
G783
G793
G805
G817
G818
G824
G826
G836
G838
G847
G848
G850
G851
G853
G859
G882
G888
G912
G9le6
G917
G918
H719
K303

CONTENTS
Title

8 Channel Multiplexer

2 Differential Preamps

1 Buffer Amplifier
Deflection Amplifier

I Sample and Hold

1 DA

1 A/D Converter

Diode Gate

Variable Power Supply

2 Sense Amps

2 Sense Amps

Memory Selector

Inhibit Driver

A-Diode Board

B-Diode Board

Resistor Board

10082 Terminator

LINC-8 Timing Jumper
Cable Connector

Cable Connector

PDP-8/1 Switch Connector
Negative Regulator

VR 12 Power Supply
VR12 Power Supply
Power Supply Regulator
Regulator Control

VR 14 PS & Regulator Bd
Fault Protection Bd

Dual Motor Control
Motor Drive

SCR Driver

Tape Head Relay

Motion and Selection Circuit
Clock Regulator
Manchester Reader Writer
Manchester Reader Writer (Optional)
VR12 Drive Amplifier
Power Protection and Switch Filter
VR 12 Preamp Module
Photo Amplifier

Power Supply

Three Timers
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Module Number

K374
K376
K378
M002
MO040
M044
MO51
M101
M103
MI11
MI112
MI113
M115
M117
MI119
M121
M141
M160
M161
M169
M212
M216
M217
M221
M222
M302
M304
M307
M310
M360
M401
M405
M452
MS03
M507
M508
M516
M531
Mo602
M617
M623
M627
M651
M660

CONTENTS (Cont)

Title

Calibrated Timer Control
Calibrated Timer Control
Calibrated Timer Control
15 Loads

Solenoid Driver

Solenoid Driver

Level Converter

Bus Data Interface

Device Selector

Inverter

NOR Gate

10-2 Input NAND Gates
8-3 Input NAND Gates

6-4 Input NAND Gates

3-8 Input NAND Gates
XOR Gates

AND/NOR Gates

Gate Module

Binary to Octal/Decimal Decoder
Gating

Six-Bit L-R Shift Register
Six Flip-Flops

Four-Bit Counter and Buffer
Main Register

PDP-12 Main Register
One-Shot Delay

Four One Delay

Two Integrating One Shots
Delay Line

Variable Delay

Clock

Crystal Clock

Variable Clock

Two Schmitt Triggers and PA
Bus Converter

Bus Converter

Positive Bus Receiver
Negative Input Converter
Pulse Generator

6-4 Input NOR/Buffers
Bus Driver

Power Amplifier Module
Negative Output Converter
Positive Level Driver
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Module Number

M700
M703
M704
M705
M706
M707
M710
M711
M715
M719
M720
M760
M850
M870
M900
M901
M903
M906
M907
M908
M921]
M941
RO02
R107
RIl1
R202
R303
5107
S1l1
S181
5202
5603
WO005
wo21
w023
w032
Wo40
w512
W513
w520
w603
w640

CONTENTS (Cont)

Title

Manual Timing Generator
Power Fail

Plotter Control

Reader Control
Te]etype® Receiver
Teletype Transmitter
Punch Control

Scope Control

Reader Clock

PDP-12 Clock Input Synchronizer
Memory Detection
PDP-12 A/D Control
Converter and Cable Connector
Simple Clock

PDP-8/I Console Connector
One-to-One Cable
Connector (Flexprint®)
Cable Terminator

Diode Clamp

Ribbon Connector
Jumper Board
Jumper/Extender

Diode

Inverter

Diode Gate

Dual Flip-Flop
Integrating One Shot
Inverter

Diode Gate

DC Carry Chain

Dual Flip-Flop

Pulse Amplifier

Clamped Loads

Signal Cable Connector
Connector

Tape Head Cable Connector
Solenoid Driver

Positive Level Converter
Level Amplifier
Comparator

Positive Level Amplifier
Pulse Amplifier

®l"eletype is the registered trademark of Teletype Corporation.
Flexprint is the registered trademark of Sanders Associates.
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CONTENTS (Cont)

Module Number Title Revision
Wo81 Scope Intensifier H
Wo6R2 Intensity Amplifier E
w701 Input Network A
w990 Blank Module A
783 Power Supply C
828 Power Receptacle —
854 Power Control A
8114 Console Lite -
8124 Relays and Speaker Driver -

*]1203185-2 (C-13495) Precision Power Supply (Deltron) L84
+1203185-2 Precision Power Supply (Power-Mate) -
POWER SUPPLIES
Module Number Title Revision
B-734B Variable Power Supply 2
G-817 VR 12 Power Supply B
G-818 VR 12 Power Supply D
H719 Power Supply —
783 Power Supply C
1203185-2 Precision Power Supply (Deltron) -
1203185-2 Precision Power Supply (Power-Mate) -

*Used by permission of Deltron Inc., Philadelphia, Pennsylvania
tUsed by permission of Power-Mate Corp., Hackensack, New Jersey
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SIZE |CODE|

THIS SCHEMATIC IS FURNISnus ONLY FOR TEST AND MAINTENANCE PURPOSES, w:J
CIRCUITS ARE PROPRIETARY IN NATURE AND SHOULD BE TREATED ACCORDINGLY.
COPYRIGHT 1969 BY DIGITAL EQUIPMENT CORPORATION
R2 si Pl T2 i L2 Ki N2
] - | ‘ I | +15V
A ”
c4
RI9 R20 Rz Rz22 R23 R24 R2S R26 "[ i
L] POWER
g a8 a9 Q20 021 022 023 aza a25 o
= v2
OUTPUT
ul
Di0 oIl DIz DI3 DI4 0Is DI6 oIz
N . A = -15v
L, ™
RIO Rl RI2 RI3 Rig RIS RIE RIT R18 e
+
a0 al aiz Qi3 Qs ais ale Qi c2,Ti
GND
. TP2
Q2 Q3 Q4 as a6 a7 a8 Qs
ci [cz2 Tes
i 02 03 D4 05 06 o7 08
R2 R3 R4 RS R6 R7 e R9
+5v
[ 12 6 & iz 6 8 6 L
El El E3 E3 E3 E2
i3f2 |i 3 4 |s it io] i3h |2 i Jolo 5 [s |a
HI Bl Fi El cl oI Al
QUALIFY (af) (ap) (8@) cn (B1) (co)
”°T:"0 . LE2,E3 INTEGRATED CKT DEC 7410N 1905576
PIN7 ON EACH IC = GNO 8-025 TRANSISTOR 2N 5245 OR TIS 88 1509681
PIN 14 ON-EACH |G =B Y as TRANSISTOR DEC6534 8 150340901
,Q10-617 TRANSISTOR DEC3009B-§ 1503100
|Ris-R26 RES 0K 1/4W 5% CC 1300479
[RII-RI8 RES. 33K I/4W 5% CC 1300439
RZ-RIO RES 15K I/4W 5% CC 1300351
RI RES. 33K _I/4W (0% 1300510
[Di-Di7 DIODE D664 1100114
ci-c4 CAP Ol MFD 100V 20% DISC 1001610
cs CAR 6.8 MFD 35V 20% STANT | 1000067
PARTS LIST A-PL-AI31-0-0
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THIS SCHEMATIC 15 FURNSHED ONLY FOR TEST AND MAINTENANGE PURFOSES. THE
CIRCUITS ARE PROPRICTARY IN NATURE AND SHOULD BE TREATED ACCORDINGLY
COPYRIGHT 1968 BY DICITAL EQUISMENT CORFORATION
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RS SR R22 SR23
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L D7 R_MF DIs
Oy iNTss | O o3 R
R4 R21 D12
L W P MF 2
O 8 o— lj DI6
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R7 | ce RII R24 R29
MF “T~-OIMFD MF MF
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OF GND
¢ A ¢ A
RI2 o6 :‘u‘: R30 DI4 ";?"
100 S 100
RE RS RI4 RI3 R25 R26 R32  2R3I
MF WF MF MF S MF MF '
9
R40 R42
AN—
R4l RIT ou
i R43 R37
K
RI8 R38
5K 5K
UNLESS OTHERWISE INDICATED:
DIODES ARE D664 o
RESISTORS ARE I/4W; 5% Y
MF RESISTORS ARE I/8W ;1% ; I0OMFP
TRANSISTORS ARE 2N4250
RI,RIS ARE ALLEN BRADLEY 2V-2032
POTS ARE T6PR SERIES
EI,E2 ARE MCITO9
CAPACITORS ARE 100V, 5%
© = +5  [AZ1a-YF -5k [ 2i.5x [im(cc) [2.7ak | a2z [ 501 NONE
0= +10___[A2ia-Y| 2.1k [ 12.1k | 274K 422 | 75 NONE
0=-2 |a2ia-vi 4.7M 48| 90. 1.2K
£10 A214-Y 39K [2.61K | 261 |368.3 | NONE
25 A214-Y _ELG—IE_._ 22 90. NONE
o~+2 A214-YA 196K 48 | 90, NONE
£l A214 1.96K 22 | 38.3 | NONE
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R29 | R3I | R32 R42
TRANSISTOR & DIODI THLE
o N | I S n 2 ANALOG AMPLIFIERS A214
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ENA250  [MOWE ‘chonponrrlou C JCs |a214-0-1 B
T ) [ PrinTED CincuT Rev. EBITTTTIT
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CIRCUITS ARE PROPRIETARY IN NATURE AND SHOULD BE TREATED ACCORDINGLY.
COPYRIGHT 1969 BY DIGITAL EQUIPMENT CORPORATION

THIS SCHEMATIC IS FURNISHED ONLY FOR TEST AND MAINTENANCE PURPOSES. THE

UNLESS OTHERISE INDICATED:
CAPACITORS ARE IMFD;35V; 10%
DIODES ARE D664
RESISTORS ARE [/4W,;5%
TRANSISTORS ARE DEC2219
El IS LM302
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TRANSISTOR & DIODE CONVERSION CHART
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CIRCUITS ARE PROPRIETARY IN NATURE AND SHOULD BE TREATED ACCORDINGLY.
COPYRIGHT 1970 BY DIGITAL EQUIPMENT CORPORATION
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1% \MF 1 BNP
ol
c5
D2 N YOKE
27PF - J: p HOT
RI R4 8 AAA
B s Y8 Yo MF 10 2
+ W J WA ¢,
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COPYRIGHT 1987 BY DIGITAL EQUIPMENT CORPORATION

THIS SCHEMATIC IS FURNISHED ONLY FOR TEST AND MAINTENANCE PURPOSES. THE
CIRCUITS ARE PROPRIETARY IN NATURE AND SHOULD BE TREATED ACCORDINGLY.
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