)

Mainframe

Troubleshooting
Guide

aweljurep
Telesl

[ S PR 1

B TR |

‘n_‘ |
- o’ ‘af S
| Pekria assWall]
RRLILLESE LR TTERE RN TIREL) Y
GOSN FES o
y . b
" ! |

)
£
:
é.
%)
A
&




PDP-11 Mainframe
Troubleshooting Guide

(Flows and DECAIDS)

COMPANY CONFIDENTIAL



1st Printing, December 1976

Copyright ® 1976 by Digital Equipment Corporation

The reproduction of this troubleshooting
guide, in part or whole, is strictly prohibited.
For copy information, contact the Education-
al Services Department, Digital Equipment
Corporation, Maynard, Massachusetts
01754,



DECAID

AC/DC LO

BUS

CONSA

CONSB

HELF

INT OPT

LOADER

MAINDA

MAINDB

MEMA

MEMB

CONTENTS
Contents
Introduction
Troubleshooting Flow Diagrams

Location of AC LO and DC LO signals on CPU
backplanes

Quigscent Unibus levels
Location of signals on Unibus slot backplane pins

Quiescent console light displays
PDP-11/05 console checkout procedure
What to do if all else fails

List of internal options including modules, loca-
tion, required jumper and wire changes

For paper tape systems: procedures for loading
and running the bootstrap and absolute |loader
and for loading the MAINDECs

For disk, DECtape, or magtape systems: pro-
cadures for using the hardware and software
bootstrap loaders

List of available CPU, memory, and internat
option MAINDECs

Acceptabie times for running MAINDECs

Module utilization and jumper configuration and
location for MM11-5, MF11-L(P}, and MF11-
U{P) memories, and SSYN delay adjustment pro-
cedure for parity memory

Strobe adjustment procedure for memories using
the G110



DECAID

PROCAQ5

PROCA40Q

PROCA4S

PROCB

PWRB-1

PWREB-2

PWRE-3

PWRB-4

PWRB-5

PWRB-6

PWRB-7

PWRE-8

FWRB-9

PWRD

REMOTE

START

CONTENTS (Cont)

Contents

GPR program, module utilization, SCL clock
adjustment, proc. clock adjustment

Proc. clock adjustment, jumper location and con-
figuration, module utilization

Module utilization, jumper location, and
configuration

CPU modutes that drive and raceive Unibus
signals

PDP-11/40/45 CPU dc voltage checks
PDP-11/40/45 regulator slot assignments
PDP-11/40/45 crowbar problems

PDP-11/40/456 distribution panel
connectors

PDP-11/40/45 power harnesses and cables
PDP-11/40/45 reguators’ connectors

PDP-11/40/45 procedure for removal of regu-
lators, fuse location

PDP-11/40/45 bulk supply connectors

PDP-11/40/4% fuse location on and removal
procedure for bulk supply's power control board

PDP-11/05/10 power connectors
Ramote power control facility

Suggestions on what to do befors actual hard-
ware troubleshooting



THE PDP-11 MAINFRAME
TROUBLESHOOTING GUIDE

INTRODUCTION
This guide is comprised of two major sections:

1. The Troubleshooting Flowchart
2. The DECAIDs.

It is intended that they be used concurrently by Fieid Service per-
sonnel to aid them in locating and repaiting faults in PDP-11 sys-
temns that utilize PDP-11/06/10/35/40/45 CPUs.

The guida makes two basic assumptions.

1. The Field Service technician has an excellent supply of
replacement parts (e.g., modules, power regulators, cables,
atc.).

2, There is a configured copy of DEC/X11 with the system
which has been loaded and run error-free at soma time prior
to this failure. That is, the system has already been instatled
and was fuily operational at one time. The guide does not
provide the necessary information on how to install either
systems or add-ons to a system.

THE TROUBLESHOOTING FLOWCHART

The flows guide the Field Service technician through the steps he
must perform to isolate a fault to either a peripheral device or the
mainframe and if it is found to be in the mainframe. then to either
the Unibus, power system, internal option, memory, or processor.
Once the fault has been isolated, the flows then indicate the steps to
follow to repair the fauit on a field-replaceable-unit basis,



The symbology used in the flowchart is as foltows:

C D

Circle

An entry from or exit to other pages of the
flows with the pagses listed in parentheses
near the circle.

Dismond
A decision point.

Rectangle
A procedure or operation to be performed by
the technician.

Bubble

A reference to one of the DECA|Ds that pro-
vides the technician with the information
necessary to perform the operation or make
the decision.

The 13 pages of flows are organized as follows:

1.-2. Starting and quick-check; leading and running system
exercisers

Unibus

4.

6

7. Mainframas
8

4]

Consoles

AC power

DC power

11. Processors

12. Mamories

13. Peripherals.



The flowchart is intended to fulfill two primary functions.

1. To aid the technician in determining a logical trouble-
shooting approach to a system failure.

2. To help the technician develop an effective troubleshooting
technique.

THE DECAIDS

The second section of the quida provides the troubleshooter with atl
the information necessary to perform the operations. do the adjust-
ments, and make the decisions to isolate and repair a problem in a
PDP-11 system. Thase DECAIDs cover all the detailed aspects of
troubleshooting from how to load a diagnostic to the procedure for
adjusting core memory strobes to locating the output pins on a
power regulator's connector.

It is intended that these DECAIDs will be used by the technician on
the job, providing information that is:

1. Much too detailed to memorize

2. Hidden away in one of more than a dozen manuals and engi-
neering drawings

3. Not available anywhere else.



MOTEE:

TROUBLESHOOTING FLOWCHART 1

HAVE
YOUSEEN HERE
FORE?

LOAD
DEG-X.11

IF SOME OF THE FANS ARE TURNING BUT
NOT QTHERS IN OTHER BOXEE CR CABIMETS
CHECK THE REMOTE POWER CONTADL
FACILITY. SEE DECAID REMOTE

AEMEMBER TG CHECK THAT THE POWER

DEPCS T INTO PERIPHERAL AND REGISTER
ADDRESSES

iE] on sl



TROUBLESHOOTING FLOWCHART 2

[ 1
EXERC|SING
ENTIAE SYSTEM

LOAD A DIFFERENT
XEACISER FROM FHE
SAME DRIVE?

CcOPY OF

AN EXERCISER
FROM A DIFFERENT
DRIVE I5AME
MEDIUMIL

CAN YOUu
LOAD AN EXERCISER
FROM A DIFFERENT

DOES THE

INDICATE WHICH
DEVICE Mav BE
FAULTY?

ALLTHE OTHERS.

2 35 w m
NOTE

} WHEN AUNNING A MAINDEC IT IS
BOMETIMES DIFFICULT 10 DETECT WHETHER
IT 1§ RUNNING PROPERLY DR WHETHER IT |18
HUNG IN A LGOP READ THE MAINDEC'S
WRITE-UP TO SEE IF YOU CAN USE SUGH
TECHNIGUES AS SETTING UP THE SWITCH
HEGISTER TO CAUSE A FREQUENT PRINTOUT.
EXERCISING THE CONSOLE TERMINALS
PAINTER, AUNNING IN SINGLE ITERATION
MOBE_ETC




TROUBLESHOOTING FLOWCHART 3

Il

Ho ARE LIGHTE

ON a80/881

18
POWER AT MAINE,
ox?

15 AOWI

PUT B30/881's
REMOTE/OFF/
LOCAL SWITCH
1M LOCAL

DISCOMNECT
SYSTEM
FROM MAINS

REPLACE THE
881's RELAY

OET culme.as mm
numw sko" clnl‘.un

CLEAR GVERTEMP CONDITIDN,
REPLACE THE THE AMAL SWITCH
QR CLEAR THE EMERGENCY
SHUTDOWN FROM THE
REMOTE SENSE BUS

REPLAGE THE
PILDT CONTROL
jo—od BOARD. CHECK

CONMECTORS




TROUBLESHOOTING FLOWCHART 4

YOU HAVE EITHER & BHORT
CIACUIT IN THE LOAD, AN
OVERLDAG CONDITION OR & [~
FAULTY CIRCUIT BREAKEA
REPAIR

CHECK THE CINCUIT
EREANER AND THE WIRING
1M THE $80/881 —
REPAIR

REMOTE POWER
[ )




TROUBLESHOOTING FLOWCHART &

AEATRE

AC/OCLO

FIND AND ARE
HEPLACE AC LO AND/OR
1 FAULTY DC LG LOW?
COMPONENTS

ARE

VOLTAGES AND

LE ON BALKPLANE
oK1

CAN

HEGULATORS BE
AQJUBTED S0 THAT
VOLIAGES aRE
WITHIN SPEC?,

ADyusT
"] mesuLaToss

PERFORM
PROCEDURE
INDECAIG

REAULATOR
CROWBARRED

REPAIR OR
REPLACE
CABLE vES

CISTRIBUTION ON DISTRIBUTIGN PANEL

AND
BACKFLANE

Cmnl-s )
FEPAIA OR { rwree )
REPLACE

HARNESS 1§ QUTPUT
L HETWEEN ATAEGULATOR'S NOTE1
'EGBI:;““ GONNECTOR REPLACE THE
DISTRIBLTION oKkr RESULATOR AND
MEL CUTPUT

ARE
20 30VAC AND

START +18Y INPUTS AT '
REGULATCR'S REGULATDR'S FUSE
o LONMECTOR aLOWNT
NOTER:
1. Betors rapinping the fupe ar regulator, check lor po

COMEINRNE WABI: the rAgulstor itpalt can cairs the fusa (o biow. Check for
‘2corching of the wech bar ‘a1 companents. Chack ifre backplens fo
BRALRH 0 & BHGH Of wite which mipht ba oausing e shart elecuit.

2 Iepstemin a0 1106710, check tha vohagus sa flated in DEGAID PWRD.




TROUBLESHOOTING FLOWCHART &

18 20-30vAC
OUTPUT ATH7AZY
CONNEGTOR
oK

+1BY OUTPUT AT
H742 1 CONNECTCR
oKz

UNCOMMON
PROBLEM. CHECK
WARING WITHIN

( rwmee ) { rwmas }

REPAIR OR REPLACE REFLACE
REPLACE FOWER CONTRDL PUSE
HAANESS BOARD IN
BETWEEN H742
H742 AND

ULATGR
B REGH




TROUBLESHOOTING FLOWCHART 7

REPLACE
MOOULES
ASSOQCIATED
WITH FAILING
NTERNAL
PTION

in

1%

BRAEAK THE BUS
AND TERMINATE
IT AT THE
LART BANK.
OF MEMORY

DOES
EXEAGISER
FAIL
7

15 AN
INTERNAL QPTION
FAILURE.
HHDIGATED?

158
CEMTRAL

INDICATED?
(31}




TROUBLESHOOTING FLOWCHART &8

g

REMOVE ALL
PERIPHERAL
DEVICES FAOM

TERMINATE THE
HUS AND RETR¥
THE FAILING
PROCEDLAE.

AOD PERIPHERAL

NG __IDEVICES GNE AT
ATIME UNTHL

PAOCEDURE FaILS|

RESAIR DEVICE
HICH Wak |-

JusT Apoep

CHEGK UNIAUS.
QUIESCENT
LEVELS AT
THE CPU

AEMOVE ALL
MENWCRY FROM
THE

REINSTALL
MEMOAY BANKS
ONEATATIME
ARE UNTIL THE ONE
QUIESCENT GENERATING
LEVELS STILL THE BAD
QUIESCENT
LEVELISI IS

FOUND.
REPLAGE

FAULTY UNIBUS
GIGHALLS]
SEE NOTE

REIMBTALL ALL
EMOVED

DEVICES

CHECK FOR

FAULTY
TERMINATORS,

BACKPLANE
WHRING,
REPALR.

n

HOTE
AEMEMBER, A€ LO AND
DC LO ARE ALSD POWER
SUPPLY OEFENDENT,




TROUBLESHOOTING FLOWCHART 9

REPLACE
DEFECTIVE
LGHTS

WEPAESS HALY
PRESS & RELEASE

DO DAtTA
LIGHTS 8HOW
17T




TROUBLESHOOTING FLOWCHART 10

DEPREGS HALT
PRESS A RELEASE
ETART

AREALL
UGHTE OFF}

YEG
SR-177777

RESS B RELEAGE
LOAD ADRE

0O
LIGHTE SHOW
1T

N
REMOVE
COMSOLE CABLE
FRGM MT:

o0
DATA LIGHTS
Hi

nm

177

WORK CABLES.
AT BOTH ENDS

REPLACE
DEFEGTIVE
LIGHTE

ny i




TROUBLESHOOTING FLOWCHART

[1H]

REXTRLY

D oy

REPLACE ALL
PROCESECR
MODULES
ONE AT A TIHE
WHILE RETRYING

REPLACEMENT

PERFORM 11/0%
OLE.

CHECROUT

PROCEDURE

CHECK
CONTROL
SWITCHES

REPLACE
DEFECTIVE
COMPONENT DR
ENTIRECONSOLE

11—

a2y



TROUBLESHOOTING FLOWCHART 12

121 m

I

HEMOVE ALL 0-124%
MEMORY EXCEPT EXEACISER
BANK O
9 A

E N yES
PARTICULAR BAN
INDICATED],

NO

MEMORY /D
EXERCISER

164
AILURE IN
PARTICULAR
BARNK
NDICATE
?

NO

PARI
PERIPHERAL FERIE
RDWCATE

U

Bkl
NGO

e
ND THERE ANY
i
MEMODRY ]

YES

RUN
MEMORY PARITY
EXERTISER

15 A
N PARITY
PROBLEM
INDICATED?,

YES

I8 A
Ny PARTICULAR
ANK

e,
INDICATED,

YOU CHECKED AEPLACE
THE POWER FAILING BANK &
Yer? CHECK $TROBE




TROUBLESHOOTING FLOWCHART

7

REAK B
AMD TERMINATE
AT LAST Bbnk
OF MEMORY

DOES EXERGISER,
FAILT

ADD NEXT
GEVICE
ONTO BUS

HAVE
ALL DEVICES
BEEN ADDEDT,

13




DECAID AC/DC LO

LOCATION OF AC LO/DC LO SIGNALS

Signal 11/06 11/40* 11/45*
M7281 M7235 M8106

ACLO BOBF1 BO&D2 C1251

DCLC BO8F2 BOGC1 c1zun

{Very difficult 10
scopa. Check on tab
connector}

Quiescant levels should be +48V £ 02 V

AC LO and DC LO are generated in the above CP modules, the bulk
power supplies, and the power supplies of all peripherals. These are
all connected to the Unibus in a wired OR. The processor receives
them and makes itself and its memories totally inoperative if gither
one is true. It, therefore, will be necessary 10 physically disconnect
the systern in a logical fashion to determine which device is faulty.

* The following displays will be seen on the front panel if DC LD is true:

PDP-11/45 — The CPU's microaddrass will be 200.

PDP-11/40 - The CONS and RUN lights will ba off and the BUS and
PROC lights will be on. ’



DECAIDBUS

QUIESCENT UNIBUS LEVELS

Normal bus quiescent lave!s are listed below. Any level that deviates from
normal should be looked upon as a potantial failure. In moest cases, this
improper level will be caused by a defective bus recsiver or driver. AC L0 and
DC LO are also power-supply depandent.

Signal Quisscent Laval

BGI(7.4). NPG, +04vV+04V

BBSY (on PDP-11/40)

ACLO, +48V 02V

DC LO

All others +34V02V
Procedure

To measure quiescent Unibus levels:

1. Turn the system on with the processor halted. Prass the START key
and release it with HALT down. (On older PDP-11/40s it is neces-
sary to LOAD ADRS 000000 to clear the A<<17:00> lines.}

2. Use a calibrated oscilloscope to measure the Unibus signal lines.
{Sea the following chart of Unibus slot backplane pins.)

To abtain meaningful readings aof bus grant lines (BG<7:42> and NPG}, they
should be measurea a1 eack device wired to them down the length of the bus.

All buses should be checked in multiple bus systems.



UNIBUS SLOT

DECAID BUS

(Viewed from the Backplane}
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DECAID CONSA

QUIESCENT CONSOLE LIGHT DISPLAY
Prass and release the START key with the HALT key down.

PDP-11/40
ADRS = 000000
DATA = 000000
RUN = ON
BUS = ON
PROC = ON
CONSOLE = ON
All tha rest = OFF

POP-11/46
All ADRS = GO0000
DISPLAY REG = 000000
BUS REG = 000000
DATA PATHS = Contents of RO
#ADRS CPU = 170 (200 when START ig hetd down}
KERNEL = ON (OFF when START is held down}
MASTER = ON
All the rest = QFF




DECAID CONSB

PDP-11/05 CONSOLE CHECKOUT PROCEDURE

M

o

. Maka certain tha computer power is off.

Disconnect the consele cable connector from the M7260 module and
then turn on the computer power.

After step 2 is completad, the data pattern 177777, should be displayed
on the console tights.

. At the connector that plugs into the M7260 module, use a piece of small

gauge wire and jumper pin F to the following pins and observe if the
displayed pattern is correct. Remove the jumper each time before pro-
ceeding to the next step.

. Jumpaer: GND: Pattern: 000000
. Jumper: N; Pattern: 1252562
. Jumper: L: Pattern: 146314
. Jumper: J; Pattern: 170380
. Jumper: D; Pattern: 177400

. Remove the jumper atter complating the procedure.



DECAID HELP

WHAT TO DO WHEN ALL ELSE FAILS

Most of the cases in the flowchart that take you here are for problem symp-
toms that are very unusual. Make sure you have checked evety possibility. If
you have a solid problem and you just dont know where to go, start at NO-OP
on flow page 1.



DECAID INT OPT

PROCESSOR'S INTEANAL OPTIONS

PDP-11/06

None

PDP-11/40

KE11-E

KE11-F

KT11-D

KJ11-A

KW11-L

FDP-11/45

FP11

KT11-C

KwW11-L

Extended Instruction Set
M7238, siot 2
Requires jumper cthanges; see DECAID PROCA40

Floating instruction Set
M7238, slot 1
Requires jumper changes; see DECAID PROCA40

Mamory Management
M7234, slot B
Requires jumper changes; see DECAID PROCA4O

Stack Limit Register
M7237, slot 3€
Requires jumper changas; see DECAID PRGCA40

Line Clock
M787, slot 3F
Requires wire change: see DECAID PROCA4D

Floating Paint Processor
MB8114. slot 2

MB81185, slot 3

MB112, slot 4

M8113, slot 5

Mo jumpar changes required.

Memory Management

MB108, slot 13

M8107, slot 14

Requires removal of MB116 from slot 14

Line Clock

M787, slot 1C

Requires removal of wire between pin CO1R2 and pin
Co1v2.



DECAID LOADER

FOR SYSTEMS EQUIPPED WITH PAPER TAPE

NOTE
In tha following descriptions. the value XX
reflects the system's memory size as shown

below:
Memory
Size »X
4K 01
8K 03
12K 06
18K 07
20K 1
24K 13
28K or greater 16
LOAD ADRS ...t cerercmrceiesee et erese s tsassseoss s issatssse setssaemstsssas sresssecs XX7744
DEPOSIT oo cerens e e et e rpe s reees ses s st senasee st s s 018701
000028
012702
000352
005211
106711
100376
116162
000002
XX7400
005267
1771768
000765
177560 {TTY)

or 1775580 (PC11)



DECAID LOADER

Place the Absolute Loader tape in the specified reader with the special boot-
strap leader code (ASCIl code 351} over the reader sensors.

LOAD ADRS .. XX7744
START

The Absolute Loader tape will pass through the reader and will stop whan the
last frame of data has been loadsd into memory.

Place the MAINDEC tape in the specified reader with blank leader tape aver
the reader sensars.

Press CONT or
START

The MAINDEC tapa will pass through the reader and will stop when com-
pletely foaded into memaory.

At this time RO which is displayed in the DATA disptay® will contain all zeras

in the low byte. if not, a checksum error has occusred indicating that some
data was incorractly loaded. The tape should be retoaded.

FOR SYSTEMS EQUIPPED WITH DISK, DECtape, AND/OR
MAGTAPE
Hardware Bootstrap Loaders

The follawing table describes the procedures for loading the MAIN-
DEC maonitors. Ensure that your XXDP medium is on drive 0.

* For PDP-11/05: to read RO, load address 177700 and press EXAM switch.



ROM

BM792-YB

MR11-DB

BM873-YA

DECAID LOADER

Device

RK11/RKO&

TC11/TUS6

RK11/RKO5

TC11/TUEE

TM11/TU10

RP11/RPQ3

RK11/RK05

TC11/TUBE

TM11/TU10

TA11/TUE0O

RP11/RPO3

Proceduure

LOAD ADRS ... 773100
SWITCH REG............ 777406
START

LOAD ADRS............773100
SWITCH REG.............777344
START

LOAD ADRS ............. 773110
START

LOAD ADRS..............s 773120
START

LOAD ADRS............... 773136
START

LOAD ADRS ... 773154
START

LOAD ADRS ... 773010
START

LOAD ADRS.............. 773030
START

LOAD ADRS 773050
START

LOAD ADRS ............... 773230
START

LOAD ADRS .............. 773100

START



ROM

BM873-YB

DECAID LOADER

Davice

RK11/RKO5
(unit zero)

RK11/RK0S

{Unit specified

in Switch

register}

TC11/TUBE

TM11/TU10

TJU16/TU1E

TA11/TUG0

RP11/RPO3

RJPO4/RPO4

RJS03/RS03

Procadure

LOAD ADRS............773030
START

LOAD ADRS.........c.on. 773032
START

LOAD ADRS. ...........773070
START

LOAD ADRS ... 773110
START

LOAD ADRS. ........... 773160
START

LOAD ADRS ............. 773524
START

LOAD ADRS.....
START

LOADADRS............. 773360
START

LOAD ADRS
START




DECAID LOADER

Software Bootstrap Loaders

If the hardware bootstrap doesn’t work, try one of the following
software bootstraps depending om your particular syystam
configuration.

Device Procedurs
RK11/RKOS LOAD ADRS ...010000
DEPOSIT ...012737
000005
177404
000001
LOAD ADRS. ..o 010000
START
Wait 1 second.
LOAD ADRS..........o Q00000
START
TC11/TUBG LOAD ADRS... L. 777342
DEPOSIT......... ....004003
DECtape will rewind.
EXAMINE
DEPOSIT ....000001
LOAD ADRS... ...000216
DEPOSIT oo ccerecererrmseninnd 012737
000005
177342
000777
LOAD ADRS...on .000216

START



Device

TM11/TU10

DECAID LOADER

Procedure

LOAD ADRS .. 010000

DEPOSIT......... 005137
172524
012737
060011
172522
000777
012737
060003
172522
000777

LOAD ADRS ..o 010000

START

Wait 1 second.

Press HALT switch.

LOAD ADRS ... 010014

START

Wait 1 second.

Press HALT switch.

LOADADRS. ... ....000000

START



DECAID LOADER

Device Procedure
TJU16/TUTE LOAD ADRS
DEPOSIT

LOAD ADRS
START

010000
012737
001300
172472
012737
177777
172446
012737
000031
172440
105737
172452
100375
012737
177400
172442
005037
172444
042737
000007
172452
012737
000071
172440
105737
172440
000100
000375
000137
000000
010000



Device

TA11/TU60

DECAID LOADER

Procedure

LOAD ADRS.......ooiree
DEPOSIT....ovee

LOAD ADRS........covieee,
START

001000
012700
177500
005010
010701
062701
200052
012702
000375
112103
112110
100413
130310
001776
106202
100772
116012
000002
120337
000000
001767
000000
000755
005710
100774
005007
017640
002415
112024
001000



Deavice

RX11/RX01

RP11/RPO3

DECAID LOADER

Procedure

LCAD ADRS....

DEPOSIT......

LOAD ADRS ...

START

LOAD ADRS.....covrercies
DEPOSIT coveviecirecene e

LOAD ADRS......ccccoovvrinan

START

......001000
.005000

012701
177170
108711
Q01776
012711
000003
005711
001776
100405
106711
100004
116120
Q00002
000770
000000
005000
C00110
00000
000000
000000
001000

001000

012705

176716
127156
177400
012745
000005
1057156
100376
005007

001000



DECAID LOADER

Device Procadure

RJPO4/RPO4 LOADADRS............cc0c0e00.-...0 10000

DEPOSIT .....ccoiriirenrenen. 012700

176700

012710

000023

006060

000034

006060

000008

012760

177400

000002

012710

000071

106710

1003186

005007

LOADADRS....................010000
START

RJS04/RS04 LOADADRS........ccceii00 . 001000
RJSO3/RS03 DEPOSIT ..o 012708
172044
012745
177400
012745
000071
032715
100200
001775
100762
005007
LOAD ADRS.......oveie i 001000
START



DECAID MAINDA

MAINDEC NAMING CONVENTION

D C FP KAX
I— MCN level

X = No MCN ever issued

0 = Initial MCN announcing
latest program version

1-9 latest MCN revision avel

A thru Z = revision designation

A thru Z = program designation
0 thru 9 = overlay designation

2 digits = option designation

= 11/05, 15, 20 processors
11/40 processor

11/45 processor

11/06 only

11/70 system

all processors

= DEC/X11 exerciser software

i

A
B
[
D
E
4
X

D indicates a Diagnostic Program,
and is not used in naming a

program.



DECAID MAINDA

MAINFRAME MAINDECS AND THE PROCESSORS THEY
Run On

Name Number 06 40 45
CTP Communications DZQcAa X X X
GTP Genaral DZQGA X X X
T17 4K, CPU, I/O DZQKB X X X
11 Family Instruction Exerciser DZQKC X X X
11/40 and 11/45 DCAKC - X X
Instruction Exerciser
Multiplication- Division DCakKA - EIS X
Exerciser
11/40 and 11/45 Processor DCKBR - PAR PAR
Parity
11/45 Console Test DCKBQ - - X
States 11/45 DCKBO - - X
PIRQ DCKBN - - X
Traps 11/45 DCKBM - - x
T14 11/05, 20 Traps DONC X - -
T14 11/40 Traps DBKDM - X -
Power Fail 11/45 DCKBF - - X
Power Fail 11/05, 20, 40 DZKACG X X -
DIV ' DCKBL - EIS X
MUL DCKBK - EIS X
ASHC ‘ DCKBJ - EIS X
ASH DCKBI - EIs X
11/45 Registers DCKBH - - X
SPL DCKBG - - X
Stack Limit DCKBF - KJ X
RTT DCKBE - X X
MARK DCKBD - X X
XOR DCKBC - X X
SOB DCKBB - X X
SXT DCKBA - X X



DECAID MAINDA

BASIC MAINFRAME MAINDECs {Run On Ali Processors)

Name Number
T13 JSR. RTS. RTI DOMA
T12 Jump DOLA
T11 Subtract DOKA
T1G Add DOSA,
T9 Bit Set Clear Test DOIA
T8 Move DOHA
T7 CMP Non-Equality DOGA
T6 CMP Eguality DOFA
T5 Rotate/Shift DOEA
T4 Binary DODA
T3 Unary DOCA
T2 Con Branch DOBA -

T1 Branch DOAA



DECAID MAINDA

MEMORY MAINDECS AND THE PROCESSORS THEY RUN
ON

Name Number 06 40 45
0-124K Memory Exetciser DZOMB X X X
Memory 1/0 Exerciser DZOMA X X X
Up-Down Address Test DZMMK X X X
BK Special DZMMJ X X X
Random Data oZMMI X X X
Core Heating DZMMH X X X
Worst Case Noise DZMMG X X X
Ones Susceptibility DZMMF X X X
Moving Ones and Zeros DZMME X X X
Basic Test Patterns DZMMD X X X
No Dual Address Test DZMMC X X X
Basic Address Test Down O1BA x X X
Basic Address Test Up D1AA X X X
MA1T. MF11, and MS11 DCMFA - PAR PAR
Parity Test

MS11 DCMSB - - MOS

BIP
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INTERNAL OPTION MAINDECS

PDP-11/45 Floating Point - FP11

Name

GTP Qverlay

Basic Instruction Exerciser
Division Exerciser

Multiplication Exerciser
Addition and Subtraction Exerciser
LDD/STD Exerciser
Maintenance

MODF, MODD

LDEXP. STEXP

LDCJX. STCXJ

LDCDF, LDCFD, STCDF, STCFD
CLR, TST, ABS, NEG

DIVF, DIVD

MULF, MULD

CMPF, CMPD

ADDF, ADDD. SUBF, SUBD
LDF, LDD, 5TF, STBH

STS. lllegat Instructions

Basic Test

Number

DCQOA
DCFPO
DCFPU
DCFPT
DCFPS
DCFPR
DCFPM
DCFPL
DCFPK
DCFPJ
DCFPt
DCFPH
DCFPG
DCFPF
DCFPE
DCFPD
DCFPC
DCFPB
DCFPA

PDP-11/45 Memory Management - KT11-C

Name

Exerciser
Abort
MFPD/I
MTPD/I
Keys
Logic 2
Logic ?

Number

DCKTG
DCKTF
DCKTE
DCKTD
DCKTC
DCKTB
PCKTA
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PDP-11/40 Floating Point — KE11-F

Name Number
GTP Querlay DBKEO
Exerciser DBKEB
Basic Instruction Test DBKEA

PDP-11/40 Memory Managament — KT11-D

Name Number
Exerciser DBKTG
Abort DEKTF
States DBKTD
MFPI/MTPI DBKTC
Keys DBKTB
Logic DBKTA

Line Clock — KW11-L

Name Number

Exerciser DZKWA



DECAID MAINDB

PDP-11 SYSTEMS TESTS

1. DEC/X11 *

2. DZQGA GTP ({for non-commu-
nication-oriented sys-
tems)* or

DZQCA CTP i(for commu-
nication-oriented sys-
tems)*

2 hours or 2
passes

2 hours or 2

passes

2 hours or 2
passes

* Mechanical devices, e.g., TTY, line printers, should only be run 5 minutes.

PDP-11/05/10 CUSTOMER ACCEPTANCE DIAGNOSTICS

Central Processor

1. DZQKC 1% Family Instruction
Exerciser, any switch
0-7 up

2. DONC T14 11/05. 20 traps

3. DZQKB T17 Systems Test. only

console device enabled
4. DZKAQ Power Fail
Read/Write Memories

1. DZamMB 0-124K Memory Exerci-
ser, with switch 11 up

2. DZzams 0-124K Memory Exerci-
ser. 8K or greater

3. DZMMI Random Data, for less
than 8K only

30 minutes
2 passes
10 minutes

10 power fails

1 minute/8K
2 minutes/8K

5 minutes
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PDP-11/36/40 CUSTOMER ACCEPTANCE DIAGNOSTICS

Central Processor

1. DCQKC

2. DEKDM

3. Dzake

4. DZKAQ

11/40 and 11/45
instruction Exerciser.
any switch 0-7 up

T14 11/40 Traps

T17 Systems Test, only
console device enabled

Power Fail

Read/Write Memories

1. DZQMB

2. DZQMB

3. DCMFA

0-124K Memory Exerci-
ser. with switch 11 up

0-124K Memory Exerci-
ser, 8K or greater

Parnity Test

Stack Limit Option - KJ11-A

1. DCKBF

Stack Limit Option Test

Extended Instruction Set - KE11-E

1. DCKBI-
DCKBL
2. DCOka

ASH., ASHC, MUL. DIV
Test

MUL, DIV Random
Exerciser

30 minutes

2 passes

10 minutes

10 power fails

1 minute/8K

2 minutes/8K

2 passes

2 minutes

2 minutes each

20 minutes



DECAID MAINDB

Floating Instruction Set - KE11-F

1. DBKEB KE11-F Exerciser 20 minutes

2. DBKEO GTP Qverlay 20 minutes
Memory Management - KT11-D

1. DBKTG KT11-D Exerciser 4 minutes/8K
PDP-11/45/60 CUSTOMER ACCEPTANCE DIAGNOSTICS
Central Processor

1. DCQKC 11/40 and 11/4% 30 minutes
Instruction Exerciser

2. DZCGKB T17 Systems Test. only 10 minutes
console device enabled

3. DCKBP Power Fail 1 pass
Read/Write Memories

t. DZOMB 0-124K Memory Exerci- 1 minute/BK
ser, with switch 11 up

2. DZOGMB 0-124K Memory Exerci- 2 minutes/8BK
sar, 8K or greater

3. DCMFA Parity Test 2 passes

4 DCMSB MOQOS Memory Test 2 passes
Floating Point Processor - FP11

1. DZFPO FP11 Exerciser 20 minutes
2. DCa0A GTP Overlay. all avail- 20 minutes

able devices enabled
except line printer if any
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Memory Management - KT11-C

1.

DCKTG

KT11-C Exerciser, all
available devices
enabled except line
printer if any

1 pass
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MM11-S MODULE UTILIZATION
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DECAID MEMA

G110 CONTROL MODULE JUMPERS

See the next page for a diagram showing the physical location of
the jumpers.

Device Address Jumpaers”
Memory Machine w6
Bank Addrass Aldor] W4 | W3 | W2
{words) {words) Ao1t A15| A16| AITL
0-BK G00000-037776 | In In In In
B8-36K 040000-077776 | Out In In In
16-24K 100000-137776 | In Qut | In In
24-32K 140000-177776 | Out Qut | In In
32-40K 200000-237776 | In In Out | In
40-48K 240000-277776 | Out In Qut | In
4B-66K 300000-337776 | In Qut [ Qut | In
56-64K 340000-377776 | Qut Out | Out | In
64-72K 400000-437776 | In In In Qut
72-80K 440000-477776 | Out In In Out
BO-88K 500000-537776 | In Out | In Out
88-96K 540000-577776 { Out Qut | In QOut
96-104K | 600000-837776 {In In Out | Qut
104-112K | 640000-677776 | Out In Out | Qut
112-120K | 700000-737776 |In Out | Qut | Qut
120-128K | 740000-777776 | Out Out | Qut | Qut

* W5 and W10 must be installad and W& must ba removad (for BK stacks).

+The memory can be interleavad as 16K only, using two adjacent con-
tiguously addressed 8K banks. When two BK banks are interleaved, jumpers
W7 and W8 must be in the configuration shown by the dotted fines. Bit AN
goes to the device sefector gate controlled by jumper W6, One 8K bank
must have W6 instatled and the other must have W6 removed.
When not interleaved, jumpers W7 and W8 must be in the configuration
shown by the solid lines. Bit A14 goes to the device selector gate controlied
by jumper W6.

w1
s~ O WI_0
ws S

m g ws\‘o

Non-Interleaved Interleaved



CONTROL MODULE G110 o WE ™o
COMPONENT SIDE
SHOWING PHYSICAL WD oW o
LOCATION OF ’
JUMPERS o Wi o
o“we e o wa o o wE o
o we e
oW o
o wie
[ B A
A v A _/‘ A
CONNECTOR EDGE
NOTES:!
1. Jumper W1 is far 1ast purposes only. Tt must be insfalled For normal aperabion.
2. Jumper WH should be removed for normal operahion.When instolled the memory
respands 1o DATT only,reqardless of stale of contral [ines COO and CO1.
3. Jumpers W7 ond W8 must remain in tha faclory instolled posifions.
4 When used asan 8% bank, Jumpers WS and W10 must be instatled and jumpsr Hones

w

‘W9 must be removed.

- When used as a 4k bank, jumper W0 must beremovad ond |umpher W9 must be
us.

instatlad. Jumpar W5 determines the location of tha bonk on the

IINACW 10HLNOD OLLD

YINIIN dIVI3ad
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MF11-U{P} MODULE UTILIZATION
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DECAID MEMA

M8293 DEVICE ADDRESS JUMPERS

Memory Machine
Bank Address W7 |W6 | W | Wa | W3
{Words) (Words)s At7 (A16| A16 | A14 | A13
0-16K 00000C-077776 ]| IN IN IN IN IN
4-20K 02000G-117776]| IN IN IN IN ouT
8-24K 040000-137776| IN IN IN GUT | IN
12-28K 060000157776 | IN IN IN ouT | OUT
16-32K 100000-177776( IN IN QUT | IN IN
20-36K 120000-217776| IN IN QUT | IN ouT
24-40K 140000-237776]| IN IN OUT | OUTH{ IN
28-44K 160000-2577761] IN IN QuUT | OUT{ OUT
32-48K 200000-277776} IN ouUT | IN IN IN
36-52K 220000-317776) IN QUT | IN IN auT
40-56K 240000-337776] IN OQUT] IN OUT IN
44-60K 260000-367776] IN QUT | IN ouT | OuT
48-64K 30000C-377776| IN OUT| OUT | IN IN
52-68K 320000-417776 | IN QUT| OQUT | IN ouT
56-72K 340000-437776 | IN OUT | OUT | OUT | IN
B0D-76K 360000-457776  IN OuT | OQUT | CUT | OUT
64-80K 400000Q--477776 | OUT [ IN IN IN IN
68-84K 420000-517776( OUT |[IN IN IN ouT
72-88K 440000-537776 | OUT | IN IN QUT | IN
76-92K 460000-667776 OUT [IN IN ouT | OUT
80-96K 500000-577776 | OUT | IN QUT | IN IN
84-100K | 5Z00C0-617776| OUT | IN QUT | IN auT
88-104K | 540000-637776| OUT | IN OUT | OUT{ IN
92-108K | 5600C0-657776| OUT | IN ouT | OUT| OUT
96-112K | 600000-677776| OUT |OUT| IN IN IN
100-116K | 620000-717776 | QUT |QUT| IN IN ouT
104-120K | 64C0C0-737776| QUT |OUT | IN OUT} IN
108-124K | 660000-757776 | OUT [OUT| IN OuUT| OUT
112-124K | 700000-757776 | QUT |QUT| OUT | IN IN
116-124K | 720000-767776 | OUT {OUT| QUT | IN ouT
120-124K| 740000-757776 | QUT | CUT| OUT | QUT| IN

NOTE: The memary may be interleaved in 32K increments, using

two contiguously addressed 16K banks.




DECAID MEMA

In the 16K interleaved memory configuration the following changes
must be made:

W1 is cut.
w2 is in.

W8 is in.
W3 is in. }
W10 is cut.
W9 is cut. }
W10 is in.

For one 16K of the interleaved pair

For the other 16K of the interleaved pair

Both interleaved memories should be cut for the same starting

address.

Non-Interleaved

W1 is in.
W2, W8, W%, and W10 are cut.
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M38293 16K UNIBUS TIMING MODULE
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DECAID MEMA

PCL SSYN DLY L ADJUSTMENT PROCEDURE FOR M72E69
PARITY CONTROLLER

This adjustmant sets a 105-ns delay from the leading edge of SSYN
INT BUS L to allow sufficient settling time for the parity checking
logic. Too tong a delay will result in increased cycle time and access
time. The waveshapes should be as shown below. Adjust R16 1o
obtain the required delay.

SSYN DLY L TIMING RELATIONSHIP

SSYN INT
BUS L Bo2U

1VOLT

135 ns

FLL SS5YN
DLY L AD252

1voLT

1-1TSE
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CSR ADDRESS JUMPER SELECTION FOR M7259 PARITY
CONTROLLER MODULE,
Etch Rev D, CS Rev E

CSRJumpers| W4 | W3 [ w2 | w1
Bus Address Line | A04 | AQO3 | AD2 | AD1

lLower

Memory

Boundary CSR Address

oK 772100 X X X X
4K 772102 X X X Q
8K 772102 X X X Q
12K 772104 X X o] X
16K 772104 X X o] X
20K 772108 X X [¢] 0
24K 7721086 X X o] 0
28K 772110 X o) X o
32K 772110 X o X X
36K 772112 X o) X o]
40K 772112 X o X o]
44K 772114 X o o X
48K 772114 X o O X
B2K 772116 X o] o} o]
56K 772116 X o 0 o]
GOK 772120 o] X X X
84K 772120 ¢] X X X
68K 772122 o] X X 6]
72K 172122 o] X X 0
76K 772124 0 X o] X
B8OK 772124 0 X 0 X
84K 772126 0 X 0 o]

{Continued)
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CSRJumpers W4 | W3 | w2 | w1
Bus Address Line {A04 | AO3 | AO2 | AD1
Lower
Memory
Boundary CSR Address
BBK 772126 0 X o] o]
92K 772130 o] 0 X X
96K 772130 0] 0 X X
100K 772132 o 0 x 4]
104K 772132 0 a X s}
108K 772134 o 0 o} X
112K 772134 o o} o X
116K 772136 o] o] 4] 4]
120K 772138 o o] 0 o]

Q = Jumper Removed
X = Jumper Installed

W6: Removed for MF11-LP, installed for MF11-UP
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STROBE ADJUSTMENT PROCEDURE FOR MEMORIES
USING THE G110

When any module in the memory system is replaced, the strobe
must be adjusted for that system.

To adjust the strobe, use DZOMBC or a higher revision of the
0-124K Memory Exerciser MAINDEC.

Start the diagnostic at ADRS 214, allowing you to enter test param-
eters. Cycle on the bank to be adjusted while running pattern 1.
Check program procedures for further information.

Attach and sync channel 1 to READ H pin CU2 of the G110 and
chanmel 2 to STROBE H at test point 1 on the G110. (See the next
page for the location of TP1))

Adjust the strobe to the earliest {minimum)} setting at which the
memory will cycle error free and allow the test to run for three
minutes,

Adjust the strobe to the latest {maximum) setting at which the
memory will cycle error free: this adjustment is most critical and
there should not be more than 5 ns difference between the failing
and passing points on this adjustment. Allow the tast to run at this
setting for three minutes or more,

This window should be 50 ns minimum. If it is not, replace modules
within that bank of memory until it is.

Adjust STROBE H to be 25 ns {leading edge to leading edge} from
the latest {maximum) setting.

READ H
o Bito -—-J h 50 ox min —_j L
26 m
r1 r1

STROBE H i
TP1ONG110 ) lEardien Netrmal | Letast
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G110 CONTROL MODULE

STAORE ADJUSTMENT X
R1Z0
A/ R
Il o /o o
I
/
=
|
|

=)
-

Qoo oope
0pogn

o
~
2

—
| S
—_

L2220

uo
]



DECAID PROCAOG

PDP-11/056 MAINTENANCE

The PDP-11/05 has the ability to run a program in its General Pur-
pose registers. Therefore. disconnect all Unibus devices and all
memaory from the processor and if the console switches operate
properly, attempt the program shown below.

General Purpose Register {GPRA} Program

LOAD ADRS e s 177700

000777
LOAD ADRS ... V7 700
START

The program is now being executed.

The run light shouid come on.

Press the HALT switch,

The ADDRESS/DATA display should contain either 177700 or
177701,

If a processor problem is indicated, replace the M7260 and M7261
modules. and attempt the failing procedure after each replacement.

Always replace one module at a time to ensure that you don’t plug
module inte the wrong slot. If you are not absolutely positive, check
the module utilization diagrams in this DECAID.

After replacing the M7260, it may be necessary to adjust the SCL
clock as shown in this DECAID.

Remember, when you replace the M7261 module. check and if nec-
essary, adjust the processor's clock rate as outlined in this DECAID,



PDP-11/05-JA MODULE UTILIZATION (16K}

5LOT,

DECAID PROCAOS

4 Kt Kt
MAINT MAIWT

PERIPHERAL COMTROLLER
GRAMT CONTINDITY CARD G727 (SLOT D11

UHIBUS TERMINATOR M210
UR EXTERNAL UNIBUS CABLE

|

MEMCRY STACK H213(aK) OR (8K}

3

MEMORY DRIVER 623

-

MEMORY CONTROL GHO

UNIBUS TERMINATOR MS2G —‘ [

MEMCRY STACK H213 (4K1 OR 16K

L]

MEMORY DRIVER 623

7

MEMORY CONTROL GHO

KD11-B PRUCESSOR MT261

LULHBUUL

9

KD11~B PROCESSOR MT260

I
[
L
d
l
!
[
|
!

COMMECTOR

PDP-11/05-LA MODULE UTILIZATION {8K)

SLOT

DF11 COMMUNICATIONS FERIPHERAL CONTROLLER

LINE ADAPTER QR GRANT COMTINUITY CARD G727 (SLOT Dil
KMt KMt PERIPHERAL CONTROLLER
MAINT WAINT OR GAANT CONTINUITY CAAD G727 (SLQT 021

UNIBUS. TERM'HATQR MO30 QR
EXTERNAL UNIBUS CABLE

PERIFHERAL CONTROLLER
OR GRANT COMTINUITY CARD 6727 [SLOT 031

BLANK | |

PERIFHERAL CONTROLLER
QR GRANT CONTINUITY CARD 6727 (SLOT ¢4l

UNIBUS TERMINATOR MS30 | |

MEMORY STACK H213 [4K] DR H214 {BK]

MEMORY DRIVER 6213

MEMORY CONTROL G110

KD1-8 PROCESSOR MT281

KDi1-8 PROCESSOR MT260

(SN S

[ o
CONNECTOR

Wiz

[RLI
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DECAID PROCAOS

M7260 DATA PATHS MODULE
(Etch Rev. C)

NOTES
1. ARAOW ON §1 MUET POINT TO: 2. AUN A FPROGRAM TOPRINT A
EFOR Y10 BAUD, 160 BAUD CONTINUDUS STREAM OF
4 FOR 30C BAUD CHARAGCTERS. ADJUST A21TQ

THE CENTRE OF THE AANGE
FOR WHICH §ATISFACTORY
CHARACTERS ARE
PRINTED.

Y5

1%-000;
005000

qooooo
e

PROGRAM TOQ PRINT A STREAM OF CHARACTERS

500/005000 TOGGLE PROGRAM INTO CORE
&02/106737 LOAD ADRS: 500

504/177684 START

506/100275 PROGRAM WILLLOGP
510/110037 CONTINUQUSLY UNTIL
512/177660 HALTED WITH HALT SWITCH
514/106200

518/0007TY

M7281 CONTROL LOGIC AND MICROPROGRAM MODULE
(Etch Rev. F)

CLOCK ADJUSTMENT fo— a10ms. —o
¥ DEPRESS HALT SWITCH 2. THEN AQUUST R10
SWITCH REG — D00B0G FCR & PERICD OF
DEPRESS LOAD ADRS 119 Ns.
SWITCH REG — 000001 — - snsons
RAISE DEP L

RAISE HALT SWITCH
PRESS & RELEASE START

[

PLACE SCOPE PROBE
ONESE PIN 8 WHICH
15 THE FIRST PIN

QN THE LEFT ON
TH#S ICLOCKING
AT THE BOARD ASIT
15 INSTALLED IN THE
BACKPLANE



CLOCK ADJUSTWMENT

1. DEPRESS HALT SWITCH
SWITCH REG « DOCS00
DEPHRESS LOAD ADRS

SWITCH REG-C00001 P—MO NSEC
RAISE DEP -4

— 3. THEN ADJUST R
AAISE HALT SWITCH o 7FOR
PRESS AND AELEASE START APERIOD OF 310 NSEC.

T —4 "— 40-80 NSEC

=T %1%

—_———

2. PLACE SCOPE PROBE OGN E96 PIN 9
WHICH 15 THE SECOND PIN FROM THE
LEFT ON THIS IC LOOKING AT ITASITIS
INSTALLES IN THE HACKPLANE.

O
-

[l _— =
O i ) L

{3 ey y9¥3)

FTNAON WYHDOHJOHIIW ANY 219017 TOHLINOD 19ZLN

80vO0ud alvd3aa




BECAID PROCAA40

PDP-11/40 MAINTENANCE

The PDP-11/40 processor is comprised of the following modules:

M7231 Slot 4
M7232 Slot 3
M7233 Slot &
M7234 Slot 7
M7235 Slot 6

Always replace one module at a time to ensure that you don't plug a
module into the wrong slot. If you are not absolutely positive where
a module should go, check this DECAID for the module location.

Be very careful that the jumpers on the boards are cut and inserted
corractly for the particular system you are working on. See this
DECAID for a list of jumpers, their kocations, and configurations,

When replacing the M7234 module, check and if necessary, adjust
the processor’s clock rate according to the following procedure.

Clock adjustment requires a dual-trace oscilloscope with channel 1
{triggering) on DO7P1 and channel 2 on EQ7L1. The computer
should be in the CONSOLE mode waiting for a switch activation.
This may be forced by a START in the HALT mode. Make sure that
both the RUN and CONSOLE lights are on. The 51 switch {see the
M7234 module diagram in this DECAID for its location) is adjusted
{in 10-ns increments) until the CL1 interval shown below is:

2140 ns < 150 ns.

A
oo T[] gl
M

Chan 2 (EO7L1}
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PDP-11/40 PROCESSOR MODULE'S JUMPERS

Option/ Parity
Module KE11-E KE11-F KJ11 KT11-D KwW11-L Memory
M7231 Move: W2* Move: W10
(LU} (U-L)
Cut: W1, W2,
W3, W4, ws,
W86, W7, W8,
w9
M7232
M7233 Cut: W1t
M7234 Move: W1 Move: W2 Cut: W5
{U-L) (L-l)
Insert:
C113, 680 pF
C114, 560 pF
M7235% Move: W1 Cut: W8
U-L)
M7238 Cut: W1,
w2, W3
Backptane Remove: Wire
between pins
FO3R2 and
FO3V2

Note: U = uppar position and L = lower position batwaen three split ping when looking at the module with the handles at the 1op. That is:

Upper position

Lower Position

*  If the KT11-D is installad along with the KJ11, cut the jumpar out completely.
1  Also install the three short cables between the M7232 and the M7238 modules.

1 Connections for W7 through W2 are shown on the madule for basic power-up vactor address of 24, On the moudle’s etch, the W numbers are
focated under these ariginal jumper pasitions.
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NOTE

As you are powering the machine on and
off, one of the regulators may crowbar,
You should suspect this if all the symp-
toms change for no apparent raason. If this
should happen, determine which regulator
has crowbarred, then turn its adjustment
potentiometer a half revolution counter-
clockwise, and power the machine down
and up. Then, with a scope, readjust the
regulator so that it is producing the correct
output. Remembaer that the machine must
be powered down and up to turn the crow-
bar circuit off, Just turning the poten-
tiometer down is not enough.
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MOVE W2 FROM LOWER TO UPFER POSITION
VWHEN INSTALLING KJ11
REMOVE CDMPLETEL\‘ WHEN INSTALLING KT11.0

D MOVE W10 FROM UPFER TO LOWER
POSITION WHEN INSTALLING KT11-0
w10
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gl

CUTWI THROUGH W8 WHEN INSTALLING KT11-D

(@ Aoy ymg}

JTNAOW SHLVd YiVQA LEZLW|

OPVYO0Hd Alvd3a




DECAID PROCA40

M7233 IR DECODE MODULE
{Etch Rev. D)

W2 NOT USED GUT W1 WHEN
ALWAYS INSERTED INSTALLING KE11-E

M72356 STATUS MODULE
[Etch Rev. D}

CONNECTHONS FOR WY THAU W2 ARE SHOWN
FORBASIC POWER UP ADRS OF 24.

ON ETCH, THE W NUMBERS ARE LOCATED
UNDER THESE ORIGINAL JUMPER POSITIONS

! [\
MOVYE WT FROM UPPERTO
,_-——"i‘ LOWER POSITICN WHEN

INSTALLING Kd11

CUT WEWHEN INSTALLING
PARITY MEMORY




A

E

0 [0

00{0i00Q0i0 o

W2

1]

Y3 AND W4 NOT USED
ALWAYS INSTALLED

1Hep g

ROTARY SWITCH USED TO
ACJUST PROCESSOR CLOCK

MOVE W1 FROM UPPEA TO
LOWER FOSITION WHEN
INSTALLING K11

-

Jo0000

1000/
o000

10000

—

MOVE w2z FROM LOWER
TC UPPER POSITION
WHEN INETALLING KT11-D

INSERT C113{80PF)
AND C114{B6C PF}
WHEN INSTALLING
KTi1-D

CUTWE WHEN INSTALLING
PARITY MEMORY

(@ a8y Y1)

FINAOW DNIWIL PEZLIN

oPvI0Ud aivd3q
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M7238 EIS MODULE
(Etch Rev. D)
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PDP-11/456 MAINTENANCE

The PDP-11/45 processor is comprised of the foliowing modules:

M8100 Slot 6
M8 101 Slot 7
M8102 Slot 8
MB103 Slot 9
MB104 Slot 10
M81056 Slot 11
M8106 Slot 12
M8116 Slot 14 (if no Memory Management)
M8109 Slot 15

Always replace one module ata time to ensure that you don't plug &
module into the wrong sliot. If you are not absolutely positive where
a module should go, check this DECAID for the module location.

The PDP-11/45 has two 860 Power Controllers {one switched and
one unswitched) or an 861 Power Controller with switched and
unswitched outputs. Therefore, before you replace any modules, be
sure to turn the power off at the power controller(s}’ circuit break-
er(s) neot just at the front panel key. You might accidentally be
changing a module that still has power applied to it.

When replacing the MB100, copy W1 through W6 from the oid
module onto the new module. Sea this DECAID for their location.

NOTE

As you are powering the machine on and
off, one of the reulators may crowbar. You
shouid suspect this if all the symptoms
change for no apparent reason. If this
should happen, determine which regulator
has crowbarred, then rotate its adjustment
potentiometar a haif turn counter-
clockwise and power the machine down
and up. Than with a scope, readjust the
regulator so that it is producing the correct
output. Remember, the machine must be
powered down to turn the crowbar off.
Just turning the potentiometer down is
not enough.
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* DEGIGNATES OPTION
NOTES:
1. Power to MOS and BIPOLAR memory remains on with the consale on/off switch in the off position. This is
indicated by the LED on the MOS Control Soard.
2. Caution musat ba ohserved whan inatalling the boards inta the backp b of d volf
present in slots 1, 2 and 16 thru 28.
3 If only ona Unibus is usad:

The Unibus plugs into slot 28, plug an intarnal bus connector jurmpar (M9200]) into siots 28 and 27. snd plug b bus
terminatar {M330) into slot 1.

IF two Unibuges are used:

Unibus A plugs into slot 28, terminator for Unibus A plugs inte alot 1, Unibus B plugs into slot 27, and terminator
for Uibus B plugs into slot 28,

4, Modulas in slots 17-20 must be same type, modulas in slots 22-26 must be sema type.

5. T KT11 option is present, MB108 goss in slot 12 & M8107 goes in slot 14. if no KT 11, M81148 goen Inslot 14 and
siot 13 is empty.
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M8100 DAP MODULE
(Etch Rev. C)

[ q;
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-
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W1 THRU Wé DETERMINE THE POWER
UP VECTOR ADDRESS (UBUALLY 24}
COPY FROM QRIGINAL MODULE.
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CPU MODULES THAT DRIVE AND RECEIVE UNIBUS
SIGNALS

CPU Module Unibus Signal

PDP-11/056 M7260 D<15.00>
M7261 All the rest

PDP-11/40 M7231 A<17:00>, D<15:00>
M7235 AC LD, DC LO, INIT, D<07:00>
M7234 All the rest

PDP-11/45 MB104 D<15:00>
M8116 A<17:00>
MB8105 BR<7:4>
M8§106 All the rest
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BACKPLANE DC VOLTAGE CHECKS

With a calibrated scopa, check the voltage levels and ripple on the
backplane at the points indicated in the following tables. Notice that
the tables indicate which regulator is providing the power being
measured so that you can easily locate the correct one to adjust.
{See DECAID PWRB-2 for the regulators’ physical locations.}

Use a good scope probe with as short a ground lead as possible.
Use “flag” type probe tips on both the scope probe and the ground
lead and ground the probe on the backplane (not on the cabinet) as
close as possible to the powar point being measured.

CAUTION
Be extra careful that you put the ground
lead on the correct backplane pin. Other-
wise you may short something to ground
which could cause considerable damage
to the machine and your pride.

Only the voltage levels can be adjusted — not tha ripple. If the mag-
nitude of the ripple is greater than that specified, the offending regu-
tator must be replaced.
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PDP-11/40 CPU DC VOLTAGE CHECKS

Voltage Maximum Ripple Reguiator/
Pin {£5%) {P-P Volts) Slot
DO9A2Z +5.0 0.20 H744/A
(AD1A2)
coaui +15.0 045 H742"*
DOgB2 -160 0.45 H745/E
(CO9B2)
*No adjustment.

NOTE

1§ there is an MF11-U memory installed in
the processor box, then all -16 V power
must come from the H745 in slot D, since
slot E contains the H764. Some con-
figurations may have H754s in both slots
D and E and then, of course, there cannot
be anything installed in the box that
requires —16 V, e.g., meny small paripheral
interfaces, MF11-L memories, etc.

PDP-11/45 CPU DC VOLTAGE CHECKS

Maximum Ripple Regulator/

Pin Voltage {P-P Volts} Slot
AQ2A2 +5.0 0.20 H744/A (FPP)
FO9V1 +5.0 0.20 H744/B {CPW)
F15v1 +5.0 0.20 H744/C (CPU)
F2BA2 +5.0 0.20 H744/D

{INTQOPT)
EQ2B2 -15.0 045 H745/E (INT)

(INT OPT and

CPU)

{Continued)
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Maximum Rippla | Regulator/
Pin Voltage {P.P Volts) Slot
A19A2 +5.0 0.20 H744/H
{Bipolar)
A17V2 +232 070 H746/H
{MOS)
A17U2 +19.7* 0.60 H746/H
{MOS)
F17C1 -5.0 Q.15 H746/H
{MOS)
A16A2 +5.0 0.20 H744/)
{MOS)
AZ1A2 +5.0 0.20 H744/K
{Bipolar)
A24A2 +5.0 0.20 H744/L
{Bipolar)
E15A1 +16.0F 0.45 Top H742
{13.5-16.5) {Switchect}
EQ1B1 +8.0% 0.24 TopH742
(6.8-9.2) (Switched}
E16B2 -15.0t 0.45 Bottom H742
E21B2 {13.5-16.5) {Unswitched)

"3 to 4V less than +23.2.
f Not adjustable.

All voltages are to be adjusted to £5% except +23.2 V, which is
+ 3%, -5%.
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REGULATOR SPECIFICATIONS

Voltage Output

and Current P-P Ripple
Regulator Tolerance {Maximum) {Maximum)
H744 +5Vde + 5% 25 A 200 mv
H74% -15Vdce £ §% 10 A 450 mvV
H746 +23.2Vdc+3, |16A 700 mv

-5%

+18.7 Vdc 33A (1 700 mV

-8 Vdc 16A 150 mv
H754 +20Vde £ 5% |BA 5%

3)

-5 Vdc + 5% 1A-8A (4 5%,

H742 +15Vde + 10%{ 3 A —
(2}

+8vdc £ 15% | 1A —_

20-30 Vac 300 W each —

{5 outputs) output.

1 Kw max.
total output.

Notes:

1. Refer to drawing D-CS-H746-0-1. Since the 19.7 V output
is obtained by regulating down from the +23.2 V level, any
combination of loads on the two outputs is acceptable as
long as the sum does not exceed 5 A.
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MNotes {Cont):

Negative & V level is obtained by inserting a 5.1 V zener

diode in series with the +23.2 and +1%.7 loads, and using

the zener cathode as GND. Therefore. maximum -5 V load

current is equal to the greater of 1.6 A or the sum of the two
_positive load currents (+23 and +19).

2. Total not to exceed 3 A continuously.
3. At backplane. Typical ripple = +3%.
4. Maximum -5 V current is dependent upon + 20 V current, It

is equal to 1 A + |{4 20} up to a total of 8 A, {l {420} is the
amount of +20 V current.)
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PDP-11/40 REGULATOR/SLOT ASSIGNMENTS

Regulators H742
Bulk
E D c B A |Power Supply
H745 H745 H744°[ H744 |H744 AC LO
-16V -15V +5V| +5V |+56V DC LO
or or 20-30 Vac
H754 H754 +15V
+20V +20V +8V
-5V -5V LTC
if if
MM11-U/UP maore
MM11-U/UP

Some earlier versions with small powar raquirements had no regulator
in slot C.
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PDP-11/456 REGULATOR SLOT ASSIGNMENTS
{Serial Numbers Beow 2000)

H745 H744 H744 H744 H744

BULK
SUPPLY A

w
+
Il
=
+

REGULATORS
+15¢ +5v sy 5y ABCDE
CENTRAL INTERNAL CENTRAL CENTRAL FLOATING SWITCHED
PROCESSOR OPTIONS. PROCESSOR | PROCESSOR POINT
-15v 10
ROWS
1.218
+15¥ TD REGS
+5¥ 10 EF
INTERNAL ROWS m‘
OPTIONS 262728
215y TO 13 CONSOLE
2:‘;_’*258 +BY TO ROW
} 1. FOR MAINT
CONSOLE
SYSTEM MODULES
SYSTEM g
+
UNITS SYSTEM 50/60 HZ 3G
-5y TO UNITS (fngu‘;:“"]
SYS 1L H2 H3 +5Y TO +5V TQ +5y TO
UNITS ROWS ROWS ROWS o GLocK
#1.%7 101112031415 16789 2345 £
H742 Upper Powar Supply
H744 H744
or or
H746 H744 H744 H746 H745

BULK
+5v +5V +5v +5v =15¥ SUPPLY B
BIPOLAR BIPOLAR I BIPOLAR | 16 BIPOLAR SYSTEM
MEMGRY MEMORY MEMORY 15 |  MEMORY iS UNITS | REGULATORS
INSTALLED INSTALLED FHIKL
NDT
SWITCHED
+3V TO +5¢ 10 +5v TO
ROWS ROWS ROWS
2¢. 25 1920 16.17.18
g s23v -6V +5¥ +19V +23V =5V
MOR: IF MOS MEMORY |IF MOS MEMORY
'Qfﬁé-r'fu_su* 15 INSTALLED } 15 INSTALLED
*REG H
mos voLTaces] +sv 10 Imos voLtaces WILL BE
TO ROWS +5v TO ROWS TO ROWS =15Y TQ EITHER A
22- 26 ROWS 16.17.18.1520, 17-20 SYS UNIT | +5v OR MOS
R12223 | 2122232425 LE] VOLTAGE REG

H742 Lower Power Supply
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PDP-11/45 REGULATOR SLOT ASSIGNMENTS
{Serial Numbers 2000 and Higher}

H?45
or
H754 H744 H744 H744 H7a4
H742
BULK
SUPRLY
15¢ TO -5V 5w 5¢ +5y
SYSTEMUNITS| INTERNAL CENTRAL CENTRAL FLOATING
123 OPTIONS PROCESS0K | PROCESSOR EOINT
LISV TO
+8Y TO REGS £ F
ROWS ROW
262728 '3 & CONSOLE
20V 5v ACLO DCLO
ALTERNATE -8¥ TC ROW
TO SYSTEM | FOR MAINT
NIT
U|2‘35 v 1o MODULES
SYSTEM
s 50/60 HZ SIG
10 TO <5V)
TG ROW 1
FOR CLOCK
sv TO +5v TO SV TO
HOWS ROWS ROWS MODULE
1015 16789 2345
H742 Upper Powaer Supply
H744 H744
of or
H746 H744 H744 H746 H745
H742
Bk
SUPPLY
+5Y +5v +5v +% +15Y
BIPOLAR BIPOLAR IF_BIFOLAR IF_BIBOLAR CENTRAL
MEMORY MEMORY MEMORY |5 MEMORY 15 | PROCESSOR
INSTALLED INSTALLED T5Y 1O
ows
15V TO
t21s CENTRAL
oR R
+5¥ 10 +5v 1O +5¢ TO OLESSOl
ROWS ROWS AQWS
£24.25 1920 161718
+18V «23v -5Y +5v +19V 423 =5v] INTERNAL
IF MOS MEMORY iF MOS MEMORY|iF MOS MEMORY|  OPTIONS
1S INSTALLED iS5 INSTALLED | /S INSTALLED 15 TD
ROWS
262728
CONSOLE
MOS VOLTAGES +5¥ TO 45V TO MOS vOLTAGES
TO ROWS ROWS ROWS 0 ROWS ACLO
22-25 212223 16-25 17- 20 beLo

H742 Lower Powar Supply
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PDP-11/45 VOLTAGE REGULATOR CONFIGURATION DATA
CABINET SERIAL NUMBERS 2000 AND HIGHER

Regulator]
Type Name Quantity | Location | Comments
Basic System
H744 +5v 3 B +5 V to CPU modules
slots 6-9.
c +5 V to CPU and
KT11-C modules,
slots 10-15.
D +5 V to internal
options, slots 26-28,
system units 1, 2, and
3. and console.
H745 -15V 1 F -16 V to CPU and

internal option modu-
ies. This supply is
switched, even in the
lower H742, because
it is fed by +15 Vdc
from the upper H742.

FP11-B Floating Point Processor

H744 +5V 1 A +56 V to FP11 modu-
les, slots 2-5.
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PDP-11/46 VOLTAGE REGULATOR CONFIGURATION DATA
CABINET SERIAL NUMBERS 2000 AND HIGHER {CONT}

Regulator;
Type Name Quantity | Location | Comments
MS11-C Bipotar Memory

H744 +5Vv 2 H,J +5 V to control and
matrix modules if no
MOS memory is
installed, or only 4K is
used. H: slots 16-18;
J: slots 19-20.

2 K, L If MOS memory is
also installed, or if
maore than 4K of bipo-
lar is used. K: slots
21-23, L: stors
24-25,

MS11-B MOS Memory

H744 +5V 1 J +5 V to control and
matrix modules, siots
16-25.

H746 MOS 2 H. L +19.7 V., +232 v,
and -5 V to MOS mat-
tix modufes; H slots
17-20; Lslors 22-25,

MM11 Core Memories and Controls

H745 -15V 1 E -18 V to system units
1-3.

H754 +20, -6 V(|1 E 20 and -5 Vdc to

MF11-U/UP. No -15
Vdc available for other

system units.




DECAID PWRB-2

PDP-11/45 VOLTAGE REGULATOR CONFIGURATION DATA
CABINET SERIAL NUMBERS LESS THAN 2000

Ragulator|
Type Name Quantity | Location | Comments
Basic System

H744 +5V 3 B +5 Vv to CPU modu-

les, slots 6-9.
[ +5 Vv to CPU and
KT11-C modules.
slots 10-15.
D +5 V to internal

options, slots 26-28,
system units 1, 2. and
3, and console,

H475 -15V 1 E -16 Vv to CPU and
internal option modu-
les and system units 1
and 2.

FP11-B Floating Point Processor

H744 +5v 1 A +5 V to FP11 modu-

les, slots 2-5.
MS11-C Bipolar Memory

H744 +5V 2 H.J +5 V 10 contro! and
matrix modules if no
MOS memory is
installed, or only 4K is
used. H: slots 16-18;
J: slots 19-20,
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PDP-11/45 VOLTAGE REGLATOR CONFIGURATION DATA
CABINET SERIAL NUMBERS LESS THAN 2000 (CONT}

Hegulatml
Type Name Quantity | Location| Comments

2 K.L if MOS memory is
also installed, or if
maore than 4K of bipo-
lar is used. K: slots
21-23, L: sfots
24-28.

MS11-B MOS Memory

H7 44 +5v 1 J +5 V to control and
matrix modules, slots
16-25.

H746 MOS 2 H. L +19.7 Vv, +23.2 V,
and -5V to MOS mat-
rix modules; H slots
17-20; Lslots 22-25.

MM11 Core Memories and Controls
H745 -16V 1 F -16 V to system unit

3. H745 provided in
basic system supplies
system units 1 and 2.
This supply is switch-
ed even in the lower
H742, because it is
fed by +15 Vde from
the upper H742.
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H744, +5 VvDC REGULATOR

INPUT/QUTPUT
CONNECTOR J3

ADJUSTMENT
POTENTIOMETER

HEAT SINK

PC BOARD

POWER
INDICATGR
LIGHT
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CROWBAR PROBLEMS

As you are powering the machine on and off {or for various other
mysterious reasons), it can happen that one or more of the regu-
lators may crowbar. That is, the regulator short circuits its output to
protect the Igad. The output of a crowbarred regulator would be
seen as approximately O V.

To check for this, first power the machine down. {This is very impor-
tant; otherwise the crowbar circuit will not reset.) Then rotate the
adjustment potentiometer of the offending regulator(s) counter-
clockwise a half revoiution. Turn the power back on and observing
the voltage level with a scope on the backplane pin, readjust the
potentiometer so that the regulator is providing the correct output.

If you can’t adjust the regulator’s output to the correct level, then
something else is causing the fault. Continue on the PWRE flows.

If you find that the regulator crowbars again after this procedurs,
then you have something connected to the regulator's output that is
causing it to go too high. This is often due to a poor connection in
one of the connectors in the power harness. Work the connectors
firmly into their sockets and manipulate the wires going into the
connectars.

Also look for possibilities such as aloose piece of wire shorting out
a couple of backplane pins or else a backplane pin thatis bent and is
touching a neighboring pin.



DECAID PWRB-4

DISTRIBUTION PANEL CONNECTORS

The following diagrams show the locations of the pins carrying the
power and signals into and out of the various distribution panels
used on all models of the PDP-11/40 and PDP-11/45 processors.

Check for these voltages by wedging the scope probe down into the
connector's pin socket so that the probe makes connection with the
pin inside the socket

Note that the pin layout for the distribution panel supplying power
1o the system units on PDP-11/45s with serial numbers 2000 and
higher is the same as the one for distribution panels used on POP-
11/40s with seriat numbers 6000 and higher.

PDP-11/40 DISTRIBUTION PANEL CONNECTORS FOR
SERIAL NUMBERS 6000 AND HIGHER

CONSOLE

GND {BLK}
LINE CLK {BRN}
DC LA VIO)
ACLO (YEL}
SPARE

SPARE

@b N

1. +5VIRED:

2 +1BVIGRY)
A F20V{0AN)
4. +EVIREDY

5. GNDIBLK)
L]
?
3

SPARE
GND(BLIY
GND [BLK}
7 L3 9 9. GNDIBLK}
10. SPARE

11 GND{BLI)
12, SPARE

13 -1sviBLUL
14. -5V (BRAN}
16 SPARE

{Continued)
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In the mainframe box's distribution panel there are four groups con-
taining five pairs as shown above, Within a group. all pairs are bus-
sed together pin-for-pin by the distribution panel. Each connector
may or may not have atl the above-listed wires connected to it.

PDP-11/40 DISTRIBUTION PANEL CONNECTORS FOR
SERIAL NUMBERS LESS THAN 6000

1 2 3 12 11 n
1 2 3 4 5 6 9 3 T
4 5 [ 7 a 8 ] 5 )
| ? 8 E] 0 1 12 ] 2 1
1. BCLo vIal 1. -1sviaLu} 1. SPAKE
2. ACLO (VEL) 2. -15¢{BLUY 2 UNE CLKIBRN]
3 -15V{BLU} 3. GND (BLK) 3 UINECLK{BAN]
4. GNDIBLK) 4. GND (BLKI 4. SPARE
5 SPARE &  GND [BLK) 5 GND [BLK}
6. SPARE 6. GND (BLK 6 GND (BLK)
7 LINECLK{BRN} 7. +6V(RED| 7. DCLO VIO
8 +1BVIGAYI 8. GNDI{BLK! 8  SPARE
9. +BY¥{RED} 9. GNDIBLK 9. SPARE
0, +5v{RED) 10 DCLOAVIOH
TOBACKPLANE 1. 415V IVIC) 11 AGLOIYEL]
12, 1BV IVIO) 12, AC LOAYEL}

FROM REGULATORS

In the mainframe box’s distribution panel. there are three groups
each containing five connectors, that is, the two 12-pin connectors
shown above and three of the 9-pin connectors shown above. With-
in & group, all three 9-pin connectors are bussed together pin-for-
pin by the distribution panel. Each connector may or may not have
all the above-listed wires connected to it.
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INSTALLATION OF SYSTEM UNITS, LATER SYSTEMS, PDP-
11/45 CABINET SERIAL NUMBERS 2000 AND HIGHER

THE PIN LATOUT FOR THIS DISTRIBUTION PANEL
18 THE SAME A5 THE ONE USED ON 11/40°s WITH
SERIAL NUMBERS 6000 AND HIGHER

POWER HARNESS

/7009540

POWER
DISTRIBUTION
RANEL

OF CAY BOX

TYPICAL
OPTION
HARNESS

TO BOTH
wra20

|
lor HT42's]

II.
3

TYPICAL QFTION
BACKPLANES
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INSTALLATION OF SYSTEM UNITS, EARLY SYSTEMS, PDP-
11/45 CABINET SERIAL NUMBERS LESS THAN 2000

MATE - H-LOCK
ECMNECTORS

naTE-- Lok
] CRANECTORS.
‘ i
b
1oty
TOOATHS
FORER HARNESS
TOALSS
-~ caBif
FASTAG CABLE
p——LSEE GRTION
LisTiHg)
srr2n
PL BOAtp
SEE MOTE N
o
Wt
iy

I,
't St
“on

KOTE
In 1ome symemunis, such
a5 MM11-3, 07722 glugn
ini w301 CO4; a0 i

Y

RRN LINE CLOCK

GRAY + 157

G77Eh
B¢ EDARD
SEE NOTE 1
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POWER HARNESSES AND CABLES

Before you replace any of the cables or harnesses, ensure that the
connectors are making a solid electrical connection. Firmly work the
cohnectors into their sockets and manipulate the wires at the con-
nectors white looking for any changes in the problem symptoms. i
this procedure causes a change, then it may only be necessary to
reset the connectors in their sockets or the pins in their connectors.

If you find that it is necessary to replace any cables. refer to the
following pages of this DECAID to make sure that you obtain the
correct replacement.

Present and future power handling capabilities of the 11/40-11/45
CP expander boxas and H360D, E cabinets have been increased
with the creation of two new main power harnesses.

Along with this comes a whole new set of option cables necessary
to connect our existing options to this new power configuration,

New and old machines may be easily identified by visually
inspecting their serial number affixad to the expander box or by
noting the new main power harness that is installed within the
expander box.

Serial numbers > 6000 indicate a new PDP-11/40 power con-
figuration (< = old type}.

Serial numbers > 6000 indicate a new H960D, E power con-
figuration (< = old type}.

Serial numbers > 2000 indicate a new PDP-11/45 power con-
figuration {< = oid type}.

The following tables [fist the options and CPU power harnesses
affected by this change. Also included are the part numbers for oth-
er power cables not affected along with remote sense and inter-
module cables used in the PDP-11 world.



DECAID PWRB-6

POWER DISTRIBUTION HARNESS
(Power Supply to Distribution Points)

Description Cable

PDP-11/15, PDP-11/20 70-6518
BA11-ES 70-5894
PDP-11/06 NC, PDP-11/35 70-9208

10-1/2-inch box

POP-11/45, PDP-11/50 70-8784
{01d)

PDP-11/40 and H960D/E 70-8754
[Old)

PDP-11/45 and PDP-11/50 70-9540
{New)

PDP-11/40 and H360D/E 70-85686
{New!}

* There will be some units between serial numbers G000 and 6542 that will
still have the odd configuration.
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DC DISTRIBUTION TO CPU BACKPLANE

Description Cabla
PDP-11/058 70-9918
PDP-11/06 NC 70-9360
PCP-11/10

10-1/2-inch hox

PDP-11/35 70-9209
PDP-11/40 70-9046
{Old)

PDP-11/45 N/A
PDP-11/40 70-9564
{New)

PDP-11/355 70-10113

NQTE

If a new PDP-11/35.-PDP-11/30 back-
plane is ordared {part no. 70-10230), you
must order 70-9994 cable for new-style
PDP-11/40s. For old-style PDP-11/40s,

use original cable cut to length.
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REMOTE SENSE CABLES

Description Cable

861 Remote Sense Cabie {11/4010 861) | 70-8053

861/860 Remote Sense Cable (861/B60 | 70-8288

to 861/860)

861/860 Remote $Sense Cable (B61/860 70-8964

to 1st H720E/F)

H720E/F t0 H720E/F Remote Sense

Cable 70-8288

H720E/F {J2) Remote Sense Terminator | 70-7006-1

Plug

H720E/F (J1) Local Sense Jumper Plug 70-7006-2
INTER-MODULE CABLES
CPU Type Description Cable
PDP-11/05 Console Cable BCOBR-3
(5-1/4 inch)
PDP-11/05 Console Cable BCOBR-4
{10-1/2 inch)
PDP-11/35 Console to K1 and K5 (2} BCOBR-3
PDP-11/35-11/40 ( KE11-E BCO8R-1

(M7238 to M7232) (3}

PDP-11/40 Console to K1 and K5 (2) BCOBR-6
PDP-11/45 Cansole Cable (2) 70-8864
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OPTIONS
11/358, 11/068
CPU Type 11/05,11/10 11/36 BA11-KE/F
Option 10-1/2-In, 10-1/2-In. | 10-1/2-In.
Box Box Box

AAT1-DA 70-9205 70-9205 70-9562
AA11-DB 70-9205 70-92085 70-9562
DA11-F 70-9099 70-2099 70-10117
DB11-A 70-8205 70-9205 70-9562
DC11-A 70-9205 70-9206 70-9562
Do11-A 70-9205 70-9205 70-8562
DO11-B 70-8089 70-9089 70-10117
DH11-AA N/A N/A 70-10118
DH11-AB N/7A N/A 70-10118
DH11-AC N/A N/A 70-10118
DJ11-AA 70-9099 70-8089 70-10117
DJ11-AB 70-9099 70-9099 70-10117
DJ11-AC 70-9099 70-9099 70-10117
DN11-AA 70-9205 70-9205 70-9562
BP11-DA 70-9206 70-9205 70-9562
DR11-B 70-9205 70-9205 70-89562
MF11-L 70-9206 70-9206 70-10114
MF11-LP N/A 70-9208 70-10114
MF11-U/UP N/A N/A 70-10115
MM11-S 70-9205 70-9205 70-9562
RH11 70-9089 70-9099 70-9570
RH11-AB 70-9089 70-9099 70-10117
RK11-D 70-8992 70-8992 70-10118
vT11 70-9099 70-9099 70-10117
CD11-A/B/E}  70-9099 70-9099 70-10117
D11 70-9099 70-9099 70-10117
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OPTIONS

11/40 11/40,.11/45
CPU Type 11/45 HS60D, E H960D/E
Option (OId) {Oid)° {New)
AAT1-DA 70-8855-1J 70-8909-XX 70-9562
AAT1-DB 70-8855-1J 70-8909-XX 70-8662
DA11-F 70-9162 70-9099 70-95683
DB11-A 70-8855-1.) 70-8809-XX 70-9562
DC11-A 70-88565-14 70-8909-XX 70-9562
OD11-A 70-8855 70-9177 70-9562

70-8909-XX
DD11-B 70-9162 70-9099 70-9563
DH11-AA N/A 70-9466 70-9661
DH11-AB N/A 70-9466 70-9561
DH11-AC N/A 70-9466 70-9561
DJ11-AA 70-9162 70-9099 70-9563
DJ11-AB 70-9162 70-9099 70-9563
DJ11-AC 70-9162 70-9099 70-9563
DNT1-AA 70-8855-1J 70-8809-XX 70-9562
DP11-DA 70-8855-1J 70-8909-XX 70-9562
DR11-B 70-8855-1J 70-8809-XX 70-9562
MF11-L* 70-9242 70-9103 70-9565
MF11-LT N/A 70-9174 70-9560
MF11-LP* 70-9242 70-9103 70-9565
MF11-LPt N/A 70-9174 70-8560
MF11-U/UPE| N/A N/A 70-9535
MM11-8 70-8855-2B 70-8903-XX 70-9562
RH11 70-9162 70-8671 70-8570
RH11-AB 70-91862 70-9099 70-9563
RK11-D 70-8855-1J 70-8992 70-9559
VT11 70-9162 70-9099 70-8563
CD11-A/B/E | 70-9162 70-9099 70-8563
Dg11 70-91862 70-8099 70-9563
*  PDP-11/40 only {151 MF11-L/LP),
t PDP-11/40 only (2nd MF11-L/LP).
f  MF11-U/UP cannot be mourted in old styls PDP-11/45 CPU box.

70-8909-XX cable has two variations — 11 inches and 17 inches. Use
70-9177 if due to new module guide layout; 70-8909-XX cables are too
short,
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PIN LOCATIONS FOR REGULATOR'S CONNECTORS

REGULATCA'S

i

LIGHT

E g B ? 6 5 4 3z 1
g se s s00e
H744 H7456
1. Spare 1. =16V output {blue)
2. +5 V output {red) 2. GND [black)
3. GND (black) 3. GND (black)
4. GND (black} 4. +15V input (violet or gray)
5. +5 V output (red) 5. +15 Vinput (violet or gray)
6. 20-30 Vac input (red) 6. 20-30 Vac input (red)
7. 20-30 Vac input (white} 7. Spare
8. Spare 8. 20-30 Vac input (white)
H764 H748
1. Spare 1. Spare
2. GND {black) 2. GND
3. -5V output {brown) 3. -5V output
4. Spare 4. +19.7 V output
5. +20 V output {orange) 5. +23.2 V output
6 Spare 6. Spare
7. 20-30 Vac input {red) 7. 20-30 Vac input
8. 20-30 Vac input (white) & 20-30 Vac input
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PROCEDURE FOR REMOVAL OF REGULATORS

1. Turn the powaer off at the circuit breaker on the 860/861 Power
Cantroller,

2. Disconnect the connector at the top of the regulator.

3. Remove the two Phillips screws on top of the regulator which
hold the regulator in the H742 box.

4. Loosen the finger-tight (usually) screw on the bottem of the
regulator.

5. Slide the regulator out horizontally away from the H742 box.
The following disgram shows the location of the fuse. Usually you

can check it without taking off the clear plastic cover. It is an AGC
15-amp fuse.

+5 V REGULATOR, SIDE VIEW

BESY. 10

CUTPUT FILTER INPUT GUTPUT CROWBAR COMMUTATING
CAPACITORS RECT:FIER FILTER BCR B7 DIODE D5
o1 INDUCTOR
[ B
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H742 CONNECTORS FOR PDP-11/40

As seen from the back, the connectors on the H 742 Power Supply
are located as shown in the diagram below.

P8 P10

[T e [
L]

AN VA AN

The following pages list the functions and locations of each of the
pins on the above three connactors.

PDP-11/40 Pin Locations for H742's Connectors

Pin{s)
1-2 (new)

1-2 {old)

P8

3|6|9

2 8

1 7
Function
{Vac) Color
20-30 Red. white
20-3C Red, white
20-30
20-30
20-30 Red, white

Dest.

SlotB

Slot A

Slot D
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PDP-11/40 Pin Locations for H742's Connectors {Cont}

Pin{s}

10

11

Pa
3{6]9]12
215811
1 7110

Function Color

+8v

+18V Gray or
violet

+15V Gray or
violet

GND Black

GND Black

GND Black

GND Black

ACLO Yellow or
red

bC LO

ACLO

LINE CLK Brown or
black

DCLO Violet or

clear

Dest.

Dist. Panel

Slot D

Slot D

Slot E

Dist. Panel

Dist. Shield

Dist, Panel

Dist. Panel

Dist. Panel
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PDP-11/40 Pin Locations for H742's Connectors (Cont)

Pin(s}

1-2 {new)

1-2 (old)

P10
3 {1215
2 8[t1}14
7110113

Function
{Vac) Color
20-30 Red, white
20-30 Red, white
20-30 Red, whita
20-30 Red, white
115 Red, white
115 Red, white

Dest.

Stot A

Slot B

Slot C

Slot E

H742 fan

Proc, fans
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UPPER H742 CONNECTORS FOR PDP-11/45

As seen from the back, the connectors on an upper H742 Power
Supply are located as shown in the diagram below.

P16 P15

I:I Pta :’
L |

RVAYVATQVAPYIN

The following pages list the functions and locations of each of the
pins on the above three connectors.

PD#P-11/45 Pin Locations for Upper H742's Connactoars

P16

3 9

2 8

1 7

Function

Pin{s} {Vac) Color Dest.
1-2 20-30
3-4 20-30 Red, white Slot B
5-6 20-30

7-8 20-30 Red, white Slot C
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PDP-.11/45 Pin Locations for Upper H742's Connectors [Cont)

P14
3|s|92
2158
1 7(10
Pin(s) Function Color Dest.
1 +8v White Dist. Panel
2 (new) +18V Gray Slot F
2 (cld} +16V Gray Siot E
3 +16V Gray Dist. Pane!
4 ) GND Black Slot E
5 GND Black Dist. Panel
6 GND Black Slot F
7 GND Black Dist. Panel
8 ACLO Yellow Dist. Panel
8 ACLO Yellow Lower H742
2 {new) DCLO
9 {old)
10 ACLO Yellow Dist. Panel
10 ACLO Yellow Lower H742
i1 LINE CLK Brown Expn. Dist.

12 DCLO Violet Dist, Panet
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PDP-11/46 Pin Locations for Upper H742's Connectors (Cont)

Pin{s)

P15
911215,
51811114

7110|113
Function
{Vag) Color
20-30 Red. white
20-30 Red, white
20-30 Red, white
116 Red. white
116 Red, white

Dest.

Slot A

Siot D

Slot E

H742 fan

Time meter
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LOWER H742 CONNECTORS FOR PDP-11/46

As seen from the back, the connectors on a lower H742 Power
Supply are located as shown in the diagram below.

P24 P23

P22

[]

AN

The following pages list the functions and locations of each of the
pins on the above three connectors.

POP-11/46 Pin Locations for Lower H742's Connectors

P24
3|69
258
4
Function
Pin(s) {Vac) Color Dest.
1-2 20-30 Red, white SlotJ
3-4 20-30
5-6 20-30 Red, whita SlotH
H746
7-8 20-30 Red. white Slot H

H744
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PDP-11/45 Pin Locations for Lower H742's Connectors {Cont}

p22
9)12
5 18|11
1 710
Pin{s) Function Calor Dest.
3 GND Black Dist. Panel
4 -15V Blue Dist. Panel
7 GND Black Dist. Panel
8 ACLO Yellow Upper H742
9 DC LO Violet Dist. Panel
10 ACLO Yellow Upper H742

12 DC LG Violet Dist. Panel
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PDP-11/45 Pin Locations for Lower H742’s Connactors (Cont)

P23
9j12{15
8|11]t4

1 7110|113

Function

{Vac) Color
20-30 Red. white
20-30 Red. white
20-30 Red, white
115 Red, white
115 Red, white

Dest.

Slot L

Siot K

Slot F

Proc. fans

H742 fan
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PROCEDURE TO CHECK THE FUSE AND TO REMOVE THE
POWER CONTROL BOARD WITHIN THE H742 POWER
SUPPLY

CAUTION
You are working with 115 Vac. Be very
sure to disconnect the H742 from the
power source and allow about 10 saconds
for the capacitors to discharge before
starting this procedure.

Lift off the H742's top and side cover (one piece) after removing the
two screws located at the front and rear of the power suppiy box.
Don't pull it away too far as the fan on the cover is conncted to a

terminal board in the box.

Check the fuses (b amp and 1/4 amp) on the power controf board.
The following diagram shows their locations.

If it is necessary to replace the power control board:

¢ Loosen but do not remove* the two screws indicated in the
diagram.

*+ Remove the screws indicated.
+ Disconnect the connector from the board.
* Remove the other connector from the box.

* Slide out the power control board.

* Do not rgmove these screws because it is very likely that in trying to put
them back in, you witl drop them down into the H742 box.



NOTE-
LOOSEN 00 NOT REMOQVEI!
IT WILL BE EASIERTO GET AT THIS BCREW

IFYOU PULL THE INDICATOR LAMP FORWARD DUT OF
THE H142 20X,

1/4 AMP FUSE
HERE or HERE —‘ 5 AMP FUSE

h-000Ra0 O

@

coooo(OO
L0 O

OD:EI

O

DISCONNECGT »

CONNECTOR O O
REMOVE O

CONNECTOR

FROM H742 BOX

LOOSEN
DO NOT  ——-iior
REMOVEI'|

AEMOVE BOARD BY
SLIDING OUT THIS waY

REMQVE

4— REMOVE

dHvO0d TOHLINOD HIMOd S.ZVLH

6-84Md QIvI3Q
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PDP-11/05/10 POWER CONNECTORS

See the next page for a diagram shownin the pin locations.

PDP-11/06/10 6-1/4-INCH BOX

Allowable
Voltage Tolerance Ripple
+16V +5% 750 mv
+5V +5% 200 mv
-15V + 5% 450 mV

PDP-11/05-N, 11/10-N 10-1/2-INCH BOX

. Allowable

Voltage Tolerance Ripple Regulator
+15V +5% 500 mv 5409728

+5V *5% 200 mv 5409728

-15V +5% AB0 my 5409728

+5V +5% 200 mv H744

The two +5 V outputs must not be shorted together. Tha 5409728
regulator provides +5 V to connectors J1 and J2 on the power
distribution board. The H744 provides +5 V to connectors J3, J4,
and J5. The CPU backplane is normally connected to J1.

PDP-11/05-5, 11/108

Allowable Wire Pin
Voltage | Tolerance Ripple Color Number
+5V +5% 200 mv Red 1.4
+15V +10% Gray 2
+20V +5% 100 mv Orange | 3
-16V +5% 450 mv Blue 3
-5V +5% 260 my Brown 14
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REMOTE POWER CONTROL FACILITY

All PDP-11 computers have provisions to allow the console switch
to control the operation of the cabinet mounted 860/861 Power
Controllers and H720 Power Supplies.

These devices should be connected together with the remote power
control bus which is a 3-wire system with the wires having the
functions shown below:

O 1. REMOTE TURN ON {RED]
@} 2. EMERGENCY SHUTDOWN (8LK)

2 SIGNALRETURN (GRN}

POWER CONTROL OPERATION

Connections Switch Position
Betweean Local Off Remote
Control Switched Switchad Switched
Lines Power Is Power Is Power is
Nore On Off Off

1-3 On Off On

2-3 Off Off Off
1-3,2-3 Off Off Off

See DECAID PWRB-5 for a list of the remote sense cables used to
connect various power components.
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SUGGESTIONS ON WHAT TO DO BEFORE ACTUAL
HARDWARE TROUBLESHOOTING

Before you go to the customer’s site:

1. Find out as much about the system configuration as you ¢an.
*  Which CFU
*  How much memery, what type
*  What mass storage devices. how many of each
*  What software
* ‘What other peripherals, how many of each
*  What communications equipment, etc.

2. Read the last few Field Service Reports for this system to
see if the problem is a recurring one or if it may be related to
some work that was done recently.

When you get 1o the customer's site:

1. Question (gently) the user to find out as much about the
failure as possible.

* What was the system doing when it failed?
* Was there any smoke, sparks, noises, etc.?
+  What software was running?

*  How many users were on the system?

* Have there been any recent changes to the hardware or
software?

2. Check the obvicus and simple possibilities first.
* Power plugs not inserted properly

* Cables hanging lcose
*  Physical damage
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