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CHAPTER 1
GENERAL DESCRIPTION

This chapter contains configuration information and lists of Technical Manuals and Engineering
Drawings related to the PDP-11/70.

1.1 BASIC SYSTEM DESCRIPTION _

The basic PDP-11/70 system components are located in a double cabinet (Figure 1-1). The cabinet on
the left contains the KB11-B processor, the options for which the processor backplane is prewired, and
certain optional peripheral devices which may be installed above the processor mounting box (Table 1-
4). The cabinet on the right may contain only memory; a second memory cabinet may be installed to its
right. The TU16 Magtape Drives are installed to the right of the memory cabinets. All other optional
cabinets are installed to the left of the processor cabinet.

Table 1-1 lists the items supplied with the minimum PDP-11/70 configuration.

Table 1-2 lists the options that may be installed into prewired slots in the processor backplane.
Table 1-3 lists the available MJ11 memory options.

Table 1-4 lists the available MK11 memory options.

Table 1-5 lists the options that may be installed in the upper half of the processor cabinet.

A PDP-11/70 block diagram is shown in Figure 1-2. The PDP-11/70 system is compatible with the
standard Unibus interface, with the exception of memory, which is on its own dedicated bus. Any
other Unibus device may be used with the PDP-11/70. These devices are listed in Appendix F to this
Manual.

An H960-C expansion cabinet option is available with the PDP-11/70 system. It is not included as part
of the basic system, but may be ordered as required to house additional Unibus peripheral devices. No
memory may be connected to the Unibus except through special arrangement with CSS (Computer
Special Systems). The basic components that may be included in each expansion cabinet option are
summarized in Appendix F. Chapter 4 provides instructions for interconnecting the H960-C remote
power control to the CPU (Central Processor Unit) Cabinet Assembly.

The H960-C cabinet includes an 861-D or E power control and may be used to mount up to four

BA11-K mounting boxes, each of which can house up to five system units. The BA11-K mounting box
is described in the BA11-K Mounting Box Manual, EK-BA11K-MM-002.

1-1
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Table 1-1

Minimum PDP-11/70 Configuration

Item

Description

Cabinet Assembly

Refer to Figure 1-1. Consists of one processor cabi-
net and one memory cabinet.

Processor Cabinet

CPU Mounting Box

Consists of the following:
MS8130 DAP Module
M8131 GRA Module
MS8132 IRC Module

(CS REV. B or higher)
M8133 RAC Module
MS8134 PDR Module
M8135 TMC Module
M8136 UBC Module
M8137 SAP Module
M8138-YA SSR Module
M8139 TIG Module
M8140 SCC Module
M8141 MAP Module
M8142 CCB Module
M8143 ADM Module
M8144 DTM Module
M8145 CDP Module
5411294 KNL Module

Refer to Figure 1-1. Houses KB11-B/C processor,
DL11-A and KWI11-L or DL11-W, and M9301-
YC/YH or M9312. The M9302 Unibus terminator
is located at the end of the Unibus. If no Unibus
devices are used outside of the CPU mounting box,
the M9302 is inserted in slot 44, rows A and B.

The CPU mounting box is also prewired for four
optional RH70 controllers, a floating point proces-
sor and four additional small peripheral controllers
(SPQC).

Data Paths (slot 6)
General Registers and ALU control (slot 7)
IR decode and Condition Codes (slot 8)

ROM and ROM Control (slot 9)

Processor Data and Unibus Registers (slot 10)
Trap and Miscellaneous Control (slot 11)
Unibus and Console Control (slot 12)
System Address Paths (slot 14)

System Status Registers (slot 15)

Timing Generator (slot 13)

System Descriptor/Console Cables (slot 16)
Unibus Map (slot 22)

Cache Control (slot 17)

Address Memory (slot 18)

Data Memory (slot 20)

Cache Data Paths (slot 21)

Console

1-3



Table 1-1

Minimum PDP-11/70 Configurations (Cont)

Item

Description

Processor Cabinet (Cont)

Consists of the following:
M8130 DAP Module
M38131 GRA Module
MS8132 IRC Module
M8133 RAC Module
MS8134 PDR Module
M8135 TMC Module
M8136 UBC Module
M8137 SAP Module
MS8138 SSR Module
M8139 TIG Module
M8140 SCC Module
M8141 MAP Module
MS8142 CCB Module
M8143 ADM Module
M8144 DTM Module
M8145 CDP Module
5411294 KNL Module

DL11-A/W Asynchronous
"~ Serial Line Interface
KWI11-L Line Time Clock

M9301-YC/YH, M9312

M9302

Basic 16-bit processor modules installed in wired
W(part number 7011051, any Rev.).
2 CEssoT-Option.

Data Paths (slot 6)

General Registers and ALU Control (slot 7)
IR Decode and Condition Codes (slot 8)
ROM and ROM Control (slot 9)

Processor Data and Unibus Registers (slot 10)
Trap and Miscellaneous Control (slot 11)
Unibus and Console Control (slot 12)
System Address Paths (slot 14)

System Status Registers (slot 15)

Timing Generator (slot 13)

System Descriptor/Console Cables (slot 16)
Unibus Map (slot 22)

Cache Control (slot 17)

Address Memory (slot 18)

Data Memory (slot 20)

Cache Data Paths (slot 21)

Console

LA36 Interface to Unibus.
Described in related Manual (slot 40, rows C-F)

Provides a signal for each cycle of the Tower line.
Described in related Manual (slot 1, row D).

Unibus terminator and PDP-11/70 bootstrap
loader and diagnostic (slot 1, rows E-F).

Unibus terminator (slot 44, rows A-B). See CPU
Mounting Box.

H7420 Power Supplies

H744 +5 Regulators

5411086 Modules

Refer to Figure 1-1. Two H7420s contain the dc
power regulators for the CPU mounting box.

Seven 'H744 +5 Vdc regulators supply dc power.
Three H744s are mounted in the upper H7420 and
four in the lower H7420. An additional H744 is re-
quired (slot A in upper H7420) if floating point
processor is installed.

Each H7420 contains one 5411086 module which
monitors the ac input voltage in addition to its
function as a 15 Vdc regulator. The upper H7420
supplies +15 Vdc, the lower, -15 Vdc.
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Table 1-1 Minimum PDP-11/70 Configurations (Cont)

Item Description

Processor Cabinet (Cont)

861-D (115 V) or 861-E Refer to Figure 1-1. Controls ac power input.
- (230 V) Power Control

Memory Cabinet (MJ11)

Memory Frame Consists of a slide-mounted drawer, an MJ11 et-
ched backplane, two H744 +5 Vdc regulators, two
H754 +20, -5 Vdc regulators, one ac input box
(which contains a 5411086 power line monitor),
and one MJ11 memory controller.

> The Memory Controller Each controller can handle up to a total of four
consists of the following: 16K word module pairs (256KB) or 32K word
\ ; module pairs (512K B). ’
M8147/M8148 MCT Module* Memory Control and Timing (slot 13)
M8149 MXR Module Memory Transceiver Card (slot 14)
16K Word Modules (MIJ11-A) The system requires a minimum of 32K words

32K Word Modules (MJ11-B) 18 bit words (64KB) of MJ11-AA or 64K words (128KB) of

\ MJ11-B memory and a memory controller to run

- the diagnostics. Refer to Figure 3-16 for placement
of modules. '

MJ11-A memory module pairs (64KB per pair) consist of two of the folldwing:

G114 SIN Module Sense/Inhibit Module (slots 1, 4, 21, 24)
H217C STK Module Stack Module (slots 2, 5, 22, 25)
G235 DRV Module . Drive Module (slots 3, 6, 23, 26)

/,f” MIJ11-B memory module pairs (128K B per pair) consist of two of the following:

7

G116 SIN Module Sense/Inhibit Module (slots 1, 4, 21, 24)
H224C STK Module Stack Module (slots 2, 5, 22, 25)
. .G236 DRV Module Drive Module (slots 3, 6, 23, 26)
861-D (115 V) or 861-E - Controls ac power input. See related manual.

(230 V) Power Control

*M8147 can be used in MJ11-A or MJ11-B; M8148 can only be used in MJ11-A.
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Table 1-1 Minimum PDP-11/70 Configurations (Cont)

Ttem

Description

Memory Cabinet (MKll)

Memory Frame

Interface and
Control Modules
M8158
M8159
M8160
M8161
Memory Modules
MSI11-KE

Consists of a slide-mounted drawer, an MK11 et-
ched backplane, one H7441 +5 Vdc regulator,
three 7014251 +12 Vdc, +5 Vdc regulators, an ac
input box, and interface and control modules.

Address Interface Module
Data Buffer Module
Control A Module (2)
Control B Module (2)

32K words MOS Array Module (4K MOS RAM
chips).

Box Controller
|

Operator and maintenance control switches and in-
dicators.

Battery Ba,’ékup Units
1 ‘

Three H755 battery chargers and battery packs.

861-D (115 V) or
861-E (230 V) Power Control

Controls ac power input; see related manual.

Item not in Cabinets

LA36 DECWRITER II

Serial 1/O terminal. Described in related manual.




Table 1-2 Processor Backplane Options

Option

Description

FP11-C Floating-Point Processor

Consists of the following:

M8128 FRM Module
M8129 FXP Module
M8126 FRH Module
M8127 FRL Module
H744 +5 V Module

Used with KB11-C Processor. Described in related
manual.

Logic modules mount in CPU backplane in slots
indicated.

FP ROM and ROM control (slot 4)

FP exponent and data path (slot 5)

Fraction data path - high order (slot 2)

Fraction data path - low order (slot 3)

Mounts in space provided on upper H7420 Power
Supply (slot A).

FP11-B Floating-Point Processor

Consists of the following:

M8112 FRM Module
M8113 FXP Module
M8114 FRH Module
M8115 FRL Module
H744 +5 V Module

Used with KB11-B Processor. Described in related
manual.

Logic modules mount in CPU backplane in slots
indicated.

FP ROM and ROM control (slot 4).

FP exponent and data path (slot 5).

Fraction data path - high order (slot 2).

Fraction data path - low order (slot 3).

Mounts in space provided on upper H7420 Power
Supply (slot A). '

High-Speed I/0 Controllers (RH70)

Each controller consists of the following:
M5904 MBS Module
M8150 MDP Module
M38151 CST Module

Up to four RH70 Massbus controllers can be
installed in prewired slots in the CPU backplane.

Controller A in slots 24-27
Controller B in slots 28-31
Controller C in slots 32-35
Controller D in slots 36-39

Massbus transceivers (3 required) (slots 25-27,
29-31, 33-35 or 37-39, rows A and B).

Data buffer and parity (slots 24, 28, 32 or 36, rows
A-F).

Control and status (slots 25, 29, 33 or 37, rows
C-F).
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Table 1-2  Processor Backplane Options (Cont)

Option

Description

High-Speed 1/0 Controllers (RH70) (Cont)

M8152 AWR Module
M38153 BCT Module

Available Massbus options:

TWUI16

RWP04
RWSO03
RWS04

DWR70

Word count and address (slots 26, 30, 34 or 38,
rows C-F).
Unibus and register logic (slots 27, 31, 35 or 39,
rows C-F).

Each RH70 can control up to eight devices which
must be of the same type.

One RH70 Controller, up to eight TM02 format-
ters, each of which can control up to eight TU16
Magtape Drives. :

One RH70 Controller, up to eight RP04 Disk
Drives.

One RH70 Controller, up to eight RS03 Disk
Drives.

One RH70 Controller, up to eight RS04 Disk
Drives.

General Purpose Massbus Interface.

Small Peripheral Controllers (SPC)

Slots 41 through 43 (rows A through F) and slot 44
(rows C-F) are prewired for SPC. Refer to Appen-
dix F and to the PDP-11 Peripheral Handbook.

1-8
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Table 1-3 MJ11 Memory Options (see Figure 1-3)

Item

Description

MIJ11-AE

Consists of two of each of the following:

G114 SIN Module
H217C STK Module

G235 DRV Module

64K byte (32K 16-bit word) memory module used
to increase the amount of memory in a memory
frame.

Sense/Inhibit Module (slots 4 and 21, 7 and 18 or
10 and 15).

Stack Module (slots 5 and 22, 8 and 19, or 11 and
16).

Drive Module (slots 6 and 23, 9 and 20, or 12 and
17).

MIJ11-AA (115 V), -AB (230 V)

Consists of the following:
Memory Frame

Memory expansion frame. Must be mounted in an
MJ11 memory cabinet. :

Slide mounted drawer, MJ11 etched backplane,
two H744 +5 Vdc regulators, two H754 +20, -5
Vdc regulators, ac input box and MJ11 Memory
Controller.

The memory controller consists of the following:

M8148 MCT Module
M8149 MXR Module

One 64K byte (32K 16-bit word)
memory module

Memory Control and Timing (slot 13)
Memory Transceiver Card (slot 14)

Same as MJ11-AE.

MJ11-AG (115 V), -AH (230 V)

Memory expansion frame. Must be mounted in
MIJ11 memory cabinet.

Same as MJ11-AA(AB) described above, but con-
tains four 64K byte memory modules (256K
baud).

MIJ11-AC (115 V), -AD (230 V)
Consists of the following:

Wired Cabinet

One 256K byte (128K 16-bit word)
Memory Frame

MJ11 memory expansion cabinet.

Includes 861-D (115 V) or -E (230 V) power
control.

Same as MJ11-AG (AH).
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Table 1-3 MJ11 Memory Options (Cont)

Item

Description

MIJ11-BE

Consists of two of each of the following:
G116 SIN Module '

H224C STK Module

G236 DRV Module

T

e X,

128K byte (64K 16-bit word) memory module
used to increase the amount of memory in a memo-
ry frame.

Sense/Inhibit Module (slots 4 and 21, 7 and 18 or
10 and 15).

Stack module (slots 5 and 22, 8 and 19 or 11 and
16).

Drive module (slots 6 and 23, 9 and 20, or 12 and
17).

7/ MII11-BA (115 V),GBB 30 V) |
C e -

™

Consists of the following:
Memory Frame

Memory expansion frame. Must be mounted in an
MJ11 memory cabinet.

Slide mounted drawer, MJ11 etched backplane,
two H744 +5 Vdc regulators, two H754 +20, -5
Vdc regulators, ac input box and MJ11 memory
controller.

The memory controller consists of the following:

MS8147 MCT Module
M8149 MXR Module

Two 64K byte (32K 16-bit word)
memory module

Memory Control and Timing (slot 13)
Memory Transceiver Card (slot 14).

Same as MJ11-BE.

MJ11-BG (115 V), -BH (230 V)

Memory expansion frame. Must be mounted in
MJ11 memory cabinet. '

Same as MJ11-BA. (BB), but contains four 128K
byte memory modules (512K baud).

MIJ11-BC (115 V), -BD (230 V)
Consists of the following:
Wired Cabinet

One 512K byte (256K 16-bit word)
memory frame

MJ11 memory expansion cabinet.

Includes 861-D (115 V) or -E (230 V) Power
Control.

Same as MJ11-BG (BH).

NOTE: Maximum system memory size of eight full frames in two memory cabinets is: MJ11-A: 2048K
byte (1024K 16-bit words); MJ11-B: 4056K byte (2048K 16-bit words).
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Table 1-4 MKI11 Memory Options

Item e

Description

-
MK11-BA (115 V), (BB (230 V)

Consists of the following:
Memory Frame

Interface and
Control Modules
M8158
M8159
M8160
MS8161

64K words MOS memory
Box Controller

Battery Backup Units (3)

Memory expansion frame, box controller, and
three battery backup units. Must be mounted in a
memory cabinet.

Slide mounted draw, MK 11 etched backplane, one
H7441 +5 Vdc regulator, three 7014251 + 12 V,
+5 Vdc regulators, ac input box, and interface and
control modules. :

Address Interface Module
Data Buffer Module
Control A Module (2)
Control B Module (2)

Two MS11-KE Memory Array Modules

MKI11-BC (115 V), -BD (230 V)
Consists of the following:

Wired Cabinet

Memory Frame, Box
Controller, 3 Battery
Backup Units, and 64K
words MOS memory

Memory-expansion cabinet.

Includes 861-D, -E Power Controi.

Same as MK11-BA or MK11-BB.

MKI11-BE

64K word expansion. Consists of two MS11-KE
Array Modules to be added to an existing memory
frame.

MKI11-BF

256K word expansion. Consists of eight MS11-KE
Array Modules to be added to an existing memory
frame.

MK11-BG (115 V), -BH (230 V)

Memory expansion frame, box controller, and
three battery backup units. Must be mounted in a
memory cabinet. Same as MK11-BA or MK11-BB
except with 512K words MOS memory.




Table 1-4 MK11 Memory Options (Cont)

Item

Description

MKI11-BY (115 V), -BZ (230 V)

Memory expansion frame without cables. Same as
MKI11-BA or MKI11-BB except without cables,
box controller, or battery backup units.

MSI11-KE 32K word MOS memory array module (M7984EB,
EC, ED, EE, etc.). Array consists of 156 4K bit
MOS RAM chips.

MSI11-KD 32K word MOS memory array module
(M7984DB, DC, etc.). Array consists of 39 16K bit
MOS RAM chips.

MS11-KC 128K word MOS memory array module
(M7984CB, CC, CD, etc.). Array consists of 156
16K bit MOS RAM chips.

Table 1-5 Processor Cabinet Options

Option Description

The 10-1/2 inch slot immediately above the CPU mounting box may contain only one of the following

options:

PCl11 High Speed Paper Tape Reader-Punch
PR11 High Speed Paper Tape Reader

TU60 Dual Cassette Drive

LPS11 Lab Peripheral System

VR 14 Point Plot Display

The 10-1/2 inch slot above the slot just described may contain only one of the following options:

LPS11
TS03
RXO01
TU60

Lab Peripheral System

Magtape Drive

Disk Drive (Floppy disk)

Dual Cassette Drive. One or two TU60s may be
installed in this 10-1/2 inch slot. .
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Figure 1-2 Block Diagram
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MJ11-AE CONSISTS OF 64 KB OF MEMORY. M.J11-AE CONSISTS OF 128 KB OF
IT CAN BE USED TO ADD MEMORY TO A MEMORY. IT CAN BE USEDTO ADD
MEMORY FRAME THAT CONTAINS LESS 128 kg | VIEMORYTO A MEMORY FRAME
64 KB | AN 256 KB. (CONSISTS OF TWO THAT CONTAINS LESS THAN 612 KB.
GROUPS OF THREE MODULES EACH; (CONSISTS OF TWO GROUPS OF THREE
REFER TO FIGURE 3-16 FOR SLOT POSITIONS.) MODULES EACH; REFER TO FIGURE 3-16
FOR SLOT POSITIONS.)
————————— — e o = o oy ——
! ) ! T 1 |
I | by
64 KB | ( I MJ11-AA (AB) 128 KB | | I MJ11-BA (BB)
| CONSISTS OF ONE I | CONSISTS OF ONE
| | I MEMORY FRAME AND | | | MEMORY FRAME AND
_|_ | 64 KB OF MEMORY. | 128 KB OF MEMORY.
L L A — - 4 1 L -
64 KB 64 KB 64 KB 64KB | MJ11-AG (AH) 128kB | 128kB | 128kB | 1288 | MJ11-BG (BH)
CONSISTS OF ONE CONSISTS OF ONE
MEMORY FRAME AND MEMORY FRAME AND
- 256 KB OF MEMORY. 512 KB OF MEMORY.
MJ11-AC (AD) MJ11-BC (BD)
CONSISTS OF ONE CONSISTS OF ONE
MEMORY CABINET, MEMORY CABINET,
ONE MEMORY FRAME ONE MEMORY FRAME
AND 256 KB OF AND 512 KB OF
MEMORY. MEMORY:
64 KB 64 KB 64 KB 64 KB 128KB | 128KB | 128KB | 128KB
NOTES:
1. A memory frame consists of one MJ11 drawer including a power supply, an etched
backplane, a controllerand from one to four 64 KB or 128 KB memory sets.
2. The minimum PDP-11/70 system includes one memory frame

and 128 KB of memory.
3. See Table 1-3.

11-4521
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1.2 RELATED DOCUMENTATION

Table 1-6 lists the reference manuals for the minimum PDP-11/70 configuration and for the processor

backplane options particular to the PDP-11/70.

Small Peripheral Controller (SPC) manuals other than the DLI 1, as well as manuals related to other

peripheral options, are supplied with the equipment.

Table 1-6 Related Documentation

Title

Document Number

PDP-11/70 Manuals*

KB11-B Processor Manual (PDP-11/70)

MIJ11 Memory System Maintenance Manual

MK11 MOS Memory System Technical Manual

FP11-C Floating-Point Processor Maintenance Manual**
FP11-B Floating-Point Processor Maintenance Manual**

/ LA36 DECwriter Maintenance Manual

J/DLI11 Asynchronous Line Interface Manual

KW1I1-L Line Time Clock Manual

861 A-F Power Controller Maintenance Manual

RWS04/RWS05 Fixed Head Disk Subsystem
Maintenance Manual**

RWP04 Moving Head Disk Subsystem
Maintenance Manual**

TWU16 Magnetic Tape Subsystem
Maintenance Manual**

«/ M9312 Bootstrap/Terminator Module

; Technical Reference Manual
/M9301 Bootstrap/Terminator Module
Maintenance and Operator’s Manual

EK-KB11B-TM-001
EK-MJ11-MM-002
EK-MK11-TM-001
EK-FP11C-MM-PRE
EK-FP11-MM-003
EK-LA36-MM-001
DEC-11-HDLAA-B-D
EK-KWI11L-TM-002

EK-861AB-MM-002

EK-RWS04-MM-001
EK-RWP04-MM-001

EK-TWU16-MM-001

EK-M9312-TM-001

EK-M9301-TM-001

Reference Handbooks

PDP-11/70 Processor Handbook
PDP-11 Peripherals and Interfacing Handbook

*A set of engineering drawings is provided with each of the components and options in the PDP-11 system.

**QOptional
1.3 REFERENCE DRAWINGS

An Engineering Print Set, which includes all electrical schematrcs and mechanical assembly drawings

related to a system, is supplied with each PDP-11/70.
1.3.1 DIGITAL Drawing Numbers

Figure 1-4 shows the numbering system used for DIGITAL drawings.

1.3.2 Drawing Conventions

Figure 1-5 illustrates some of the drawing conventions used on the PDP-11/70 circuit schematics.

In this figure, part A defines the meaning of each part of a typical signal mnemonic.
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Drawing type

CS:
BS:

DD:
MU:
AD:
UA:
WL:

PL:
IA:

ML:

IC:

E-CS-M8139-0-1

Original drawing size ——j

Circuit Schematic
Block Schematic
Drawing Directory,
Module Utilization
Assembly Drawing
Unit Assembly

Wire List

Parts List ‘
Inseparable Assembly

1
Series

Manufacturing variation

Module type, equipment type,

or a 7-digit DEC part number

Master List (replaced by DD in new drawing sets)
_ Interconnecting Cabling

Figure 1-4 Drawing Nomenclature

IRC, B (BO RABO4, L
IRC MODULE Mmsz‘J ASSERTION LEVEL
SHEET B OF MODULE - SIGNAL MNEMONIC
SCHE MATIC .
A
SAPK CI B L 6
: ER2 5 73.?2” SAPL DATIP L
TMCE CO H b— ] ‘
B

SSRE RELOC H ] 8
[
 omz sl 6322 Jo—2P e ssRe INH PSEUDO T3 L
SAPL ABORT COND Hp——D2M2 3]
c
4o 43
12 12
T} IRCA ROS (1 H S T IRCH V(1) W
A
74s74°9——mc IROS (1) L rasra P~ IRCH V (11 L
ol ' lo—1Rea 1ROS ()L a5 02— 1RCH v (0) L
—1_ o IRCA IROS (0) H -] o IRCH V (0) H

Tis

E (D REDEFINED)

11-3428

Figure 1-5 PDP-11/70 Drawing Convention Examples
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Part B provides the following information:

1.

SAPL DATIP L originates on the SAP (M8137) module and is shown on sheet L of the

“drawing. It is asserted when low (0 V); it is used only on SAP.

SAPK C1 B L also originates on the M8137 module, but is shown on sheet K of the sche-
matic.

TMCE CO0 H originates on the TMC (M8135) module, where it is shown on sheet E. It is
input to the M8137 module at pin R2, row E (ER2).

The SAPL DATIP L NAND gate uses pms 4, 5, and 6 of the 74S00 IC at position E76 on
the M8137 module.

Part C shows a functlon similar to that in part B. In this case, however, the output (SSRC INH
PSEUDO T3 L) is brought out to pin P1, row A, of the module edge connector for use by another

module.

Parts D and E show the flip-flop conventions. Note in D that IRCA IROS (1) H is the same pin as
IRCA IRO05 (0) L, and that IRCA IRO0S (1) L is the same pin as IRCA IRO0S5 (0) H. The same type of
flip-flop has been redeﬁned in part E - the D input is inverted; the 1 and 0 outputs are mterchanged as

are the set and reset inputs.

1.3.3 Reference Drawmgs

Table 1-7 lists the schematic drawings for the minimum PDP-11/70 configuration and for the proces-

sor backplane options particular to the PDP-11/70.

Table 1-7 Reference Drawings

Title

Drawing Number

PDP-11/70 System Drawings

Drawing Directory PDP-11/70
Drawing Directory KB11-B
Drawing Directory H7420
Drawing Directory KW11-L
Drawing Directory DL11-A
Drawing Directory LA36
Drawing Directory MJ11
Master Parts List KM11
Terminator Bootstrap

" Bus Terminator

Terminator H873

Unit Assembly PDP-11/70
Unit Assembly PDP-11/70 (PL)
Power System Configuration
Harness Power

Wire List Power Harness

I/O Cable BCO6R

Accessory List PDP-11/70
System Expansion PDP-11/70

B-DD-11/70-0
B-DD-KBI11-B
B-DD-H7420-0

A
D-CS-M9301-YC-1
D-CS-M9302-0-1

- D-CS-H873-0-1

E-UA-11/70-0-0
A-PL-11/70-0-0
D-IC-11/70-0-2
J-IA-7011051-0-0
D-IC-7011051-0-1
D-UA-BCO6R-0-0
A-AL-11/70-0-3
E-AR-11/70-0-1
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Table 1-7 Reference Drawings (Cont)

Title

Drawing Number

KB11-B, C Processor

Drawing Directory KB11-B
16-Bit Processor

Flow Diagrams

Block Diagram

Block Diagram

Unibus Cable and Grant Chain
Data Paths

Gen Reg and ALU. Controls
IR Decode (KB11-C requires CS Rev. B or higher)
Console Board

Proc. Data and Unibus Control
ROM and ROM Control*
ROM and ROM Control**
Timing Generator

Traps and Misc. Control
Unibus and Console Control
Timing Diagram

Flow Diagram

Address Memory Board

Cache Control Board

Cache Data Paths

Block Diagram

Data Memory Board

Memory Mgmt Block Diagram
Memory Mgmt Registers
Cache Address Timing

Int. Reg. Cycle Timing
Memory Mgmt Trap Timing
System Address Paths

System Descriptor and Console Cables**
System Descriptor and Console Cables*
System Status Registers

Unibus Map (M8141) B.D.
Unibus Map

Processor Backplane

Awt Rev Status

B-DD-KBI11-B
A-PL-KB11-B-0
D-FD-KBI11-B-1
D-BD-KBI11-B-2
D-BD-KB11-B-3
-IC-KB11-B-7
-CS-M8130-0-1
-CS-M8131-0-1
-CS-M8132-0-1
-CS-5411294-0-1
-CS-M&8134-0-1
-CS-M8123-0-1
-CS-M8133-0-1
-CS-M8139-0-1
-CS-M8135-0-1
-CS-M8136-0-1
-TD-M8136-0-7
-0-8

o
Y5
2
oo
oy
O\

-0-
B -M8145 0-
S-M8144-0-

-C

-B B
BD KBI11-B-
-T B
-T B

-BD- KBIl B-5
-CS-M8137-0-1
-CS-M8138-YA-0-1
-CS-M8140-0-1
-CS-M8138-0-1
-BD-KB11-B-6
-CS-M8141-0-1
-AD-7010329-0-0
A-WT-7010329-0

A A A%AvA dvivivivivl Jviviviviviviviviviviglviviviviule
oXolo
e
<
oo
N
[\
PP

H7420 Power Supply

Drawing Directory

Wiring Diagram

Power Line Monitor
H7420 Power Supply
H7420 Power Supply (P.L.)

B-DD-H7420-0
D-CS-H7420-0-1
D-CS-5411086-0-1
E-UA-H7420-0-0

A-PL-H7420-0-0

*KB11-C Processor
**K B11-B Processor
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Table 1-7 Reference Drawings (Cont)

Title

Drawing Number

KW11-L Line Frequency Clock

Timing Diagram

Line Frequency Clock
Line Clock

Line Frequency Clock
Software List

D-TD-KW11-L-02
D-BS-KW11-L-01
D-CS-M787-0-1
A-PL-KWI11-L-0
A-SL-KW11-L-28

DL11-A Asynchronous Line Interface

Drawing Directory

Asynchronous Line Interface
Asynchronous Line Interface (PL)
Asynchronous Line Interface
Cable Assembly (KL8/E)

B-DD-DL11-0
C-UA-DL11-0-0
A-PL-DL11-0-0
E-CS-M7800-YA-11
D-IA-7008360-0-0

Software List A-SL-DL11-0-4

Accessory List A-AL-DL11-0-5

Installation Procedure A-S-DL11-0-2
LA36 DECwriter

LA36 Option Arrangement D-AR-LA36-0-1

L A36 Power Schematic - D-CS-LA36-0-5

Logic Board (LA36)
LA36 Power Board

D-CS-M7722-0-1
D-CS-5410805-0-1

MJ11 Memory System

Drawing Directory MJ11-A

Unit Assembly MJ11-A

Power Supply (MJ11)

Parts List MJ11-A

Block Diagram (MJ11) (M8148)
Timing Diagram Read/Write
Memory Control and Timing Module
Memory Transceiver Card

16K Sense Inhibit Board

16K X 18 Bit Stack

16K Memory Drive Board

Circuit Schematic Memory

Circuit Schematic (MEM-EL-FAB)
Circuit Schematic (MEM-EL-FAB)
Power Harness

Wire Harness ac/dc Low

Power Control 861-D

Power Control 861-E

Exp. Data Cable Assembly

Exp. Cable Assembly (Inter Bay)

B-DD-MIJ11-A
E-UA-MJ11-A-0
B-DD-7010694-0
A-PL-MJ11-A
-BD-MJ11-A-BD
-TD-MJ11-A-TD
-CS-M8148-0-1
-CS-M8149-0-1
-CS-G114-0-1
-CS-H217-C-1
-CS-G235-0-1
-CS-5411553-0-1
-CS-5411581-0-1
-CS-5411583-0-1
-1IA-7010580-0-0
-1A-7010581-0-0
-DD-861-D
-DD-861-E
-AD-7010824-0-0
-AD-7010826-0-0

Aol A vivivivivivivivivhvheh g
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Table 1-7 Reference Drawings (Cont)

Title

Drawing Number

MJ11 Memory System (Cont)

Cable Detail

Packaging Instruction

(Customer Ship)

Packaging Instruction

(Interplant)

Memory Control and Timing Module
32K Sense Inhibit Board

32K X 18 Bit Stack

32K Memory Drive Board

D-1A-7010974-0-0
A-SP-3700195-0-0

A-SP-3700194-0-0

D-CS-M8147-0-1
D-CS-G116-0-1
D-CS-H224-0-1
D-CS-G236-0-1

MK11 Memory System

Drawing Directory MKI11
Unit Assembly MK11
Parts List MK11

11/70 System Expansion (MK11)
Backplane MK11 Memory
MKI11 Block Diagram
MKI11 Timing Diagrams
Power Control 861

Power Supply H765
Battery Backup Regulator
Power Supply Regulator
MKI11 Address Interface

MK11 Data Buffer
MK11 Control A
MKI11 Control B
MK11 Box Controller

M775 Battery Backup Unit
H7441 +5 V Regulator
MS11-K MOS Storage Array

B-DD-MK11-B
E-UA-MK11-B-O
A-PL-MK11-B-O
E-AR-11/70-0-5
E-AD-7014226-0
D-BD-MK11-0-3

D-7014251-0
S-5411086-0-1
S-M8158-0-1
UA-M8158-0-0
PL-M8158-0-0

OOU

B-

D-

D-

D-

B-
D-CS-M8159-0-1
D-UA-M8159-0-0
B-PL-M8159-0-0
D-CS-M8160-0-1
D-UA-M8160-0-0
B-PL-M8160-0-0
D-CS-M8161-0-1
D-UA-M8161-0-0
B-PL-M8161-0-0
D-CS-5413018-0-1
B-UA-5413018-0-0
B-PL-5413018-0-0
MP00014
MP00271
MP00325
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Table 1-7 Reference Drawings (Cont)

Title

Drawing Number

FP11-C Floating Point Processor (Optional)

Drawing Directory

Flow Diagrams

M8126 FRH Module Schematic
M8127 FRL Module Schematic
M8128 FRM Module Schematic
M8129 FXP Module Schematic

B-DD-FP11-C-0
D-FD-FP11-C-

D-CS-M8126-0-1
D-CS-M8127-0-1
D-CS-M8128-0-1
D-CS-M8129-0-1

FP11-B Floating Point Processor (Optional)

Drawing Directory

MS8112 FRM Module Schematic
MS8113 FXP Module Schematic
" M8114 FRH Module Schematic
M8115 FRL Module Schematic
FP Data Paths (Flows) '

B-DD-FP11-B-0
E-CS-M8112-0-1
E-CS-M8113-0-1
E-CS-M8114-0-1
E-CS-M8115-0-1
D-FD-FP11-B-

RH70 Controllers (Optional)

Drawing Directory RH70
Massbus Controller

Massbus Data Path

Control and Status

Addr. and Word Count Regs.
Unibus Control

Massbus Transceiver

Unibus Cable and Grant Chain
RH70 Data Buffer Timing Diag.
Write Massbus Timing Diag.
Massbus Timing Diag.

Write Command Flow Diag.

Write Check Command Flow Diag.

Read Command FLow Diag.
Controller Transceiver
Massbus Terminator

B-DD-RH70-0
D-UA-RH70-0-0
D-CS-M8150-0-1
-CS-M8151-0-1
-CS-M8152-0-1
-CS-M8153-0-1
-BS-RH70-0-1
-IC-KB11-B-7
-TD-RH70-0-5
-TD-RH70-0-6
-TD-RH70-0-7
FD-RH70-0-2
-FD-RH70-0-3
FD-RH70-0-4
CS-M5904-0-1
CS-H870-0-1
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CHAPTER 2
SPECIFICATIONS

This chapter lists the power, mechanical, and environmental specifications of the basic components of
the PDP-11/70 system, as well as those of the Massbus devices.

2.1 PROCESSOR AND MEMORY

2.1.1 Flectrical ‘

2.1.1.1 Power Requirements — The basic 120 V PDP-11/70 requires 90-132 Vac (phase to neutral), 47
to 63 Hz, 3-phase wye at 30 A/phase for each cabinet.

The basic 240 V PDP-11/70 requires 180-264 Vac (phase to neutral), 312-457 Vac (phase to phase), 47
to 63 Hz, 3-phase wye at 15 A /phase for each cabinet.

2.1.1.2  Power and Heat Dissipation - A PDP-11,/70 with FP11, four high-speed 1/O Controllers, five
small peripheral controllers, and 128K baud of memory consumes approximately 3000 W and dis-
sipates approximately 10,000 Btu/hr. Refer to Paragraph 4.3.2.

The same PDP-11/70 with a full interleaved MJ11 memory cabinet (1024K baud) consumes approx-
imately 5000 W and dissipates approximately 18,000 Btu/hr. '

An additional 1024K bytes of MJ11 memory would add approximately 2800 W and 8200 Btu/hr to
these figures.

Each fully populated MK 11 memory consumes approximately 500 W of power and dissipates approx-
imately 1700 Btu/hr.

Power Surge Processor cabinet (phases 1 and 2), 200 A/phase, 10 ms max.

Each MJI11 frame adds 160 A/phase/10 ms max.
‘ NOTE
The preceding figures can be considered worst case,
although actual current demand is a function of ac-
tivity and of variations in individual components.
The FP11-B and -C require 200 W max and dissipate 500 Btu/hr.
Each RH70 controller consumes 200 W and dissipates 700 Btu/hr.

Power requirements for small peripheral controllers are listed in Appendix F.

Detailed specifications for the 861-D, E Power Control are listed in Chapter 4 of this manual.
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2.1.2 Mechanical Characteristics
The overall dimensions of the cabinets supphed with the PDP-11/70 are:

Height ' 181.3 cm (71-7/16 in)
Width 108 cm (43-3/8 in)
Depth 76 cm (30 in)

With cabinet feet: 99 cm (39 in)
Weight without shipping pallets
CPU cabinet: 227 kg (500 1b)
Memory cabinet with 64K bytes: 163 kg (360 1b)
Memory frame with 64K bytes: 57 kg (125 Ib)
Shipping pallets Single cabinet: 17 kg (38 Ib)
Double cabinet: 29 kg (65 1b)

2.1.3 Environmental Specifications
Operating Environment Range

Temperature 10° C to 40° C (50° to 104° F)
Relative Humidity 10% to 90% with max wet bulb 28° C (82° F)
and minimum dew point 2° C (36° F)

Altitude To 2.4 km (8000 ft)

Non-Operating Environment Range
Temperature -40° C to 66° C (-40° F to 151° F)
Relative Humidity To 95%
Altitude . To 9.1 km (30,000 ft)

Recommended Operating Environment
Temperature 18.5°-23.8° C (65°-75° F)
Relative Humidity 40-60%

Peripheral media may restrict the ranges just described. Refer to Paragraph 2.2 and to Appendix F.
2.2 RH70 PERIPHERAL DEVICES

2.2.1 TU16 Magtape Drive

Electrical

Voltage and current (single phase)
94-126 V, 60 Hz +2%, 8 A (9 A with TM02)
207-253 V, 50 Hz £2%, 4 A (4.5 A with TMO02)
Surge Current (max): 85 A at 94-126 V

Power Consumption and Heat Dissipation
1000 W, 3400 Btu/hr (1100 W, 3700 Btu/hr with TM02)

Mechanical
Weight 228 kg (500 1b) with cabinet
Size 181.3cmh X S4 cmw X 76 cm d
(72-7/16 in h X 21-11/16 in w X 30 in d)
Environmental
Operating Temperature 15° C to 35° C (60° F to 95° F)
Relative Humidity 20 to 80% (no condensation)

(Magnetic tape operation is more reliable if the temperatureis limited to 18° C to 24° C (65° F to
75° F) and the relative humidity 40% to 60%.)
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2.2.2 RPO04 Disk Pack Drive
Electrical

Voltage and Current
60 Hz £1%

50 Hz £1%

Power Consumption
Heat Dissipation
Power Factor

Mechanical
Weight
Size

Environmental
Operating Temperature
Relative Humidity

2.2.3 RSO03 and RS04 Disk Drives

Electrical

3-phase wye at 208 Vac +10%
Starting Current: 30 A /phase, 10 ms max
Running Current: 8.2 A/phase at 208 Vac

3-phase wye at 380/408/420 Vac +10%
Starting Current: 16 A /phase, 10 ms max
Running Current: 4.3 A/phase at 408 Vac

2100 W
7000 Btu/hr
0.7

270 kg (600 1b)
102cmh X 79cmw X 81 cm d
(40inh X 31 inw X 32ind)

15° C to 32° C (60° F to 90° F)
20% to 80%, maximum wet bulb 25° C
and minimum dew point 2° C

Voltage and Current (single phase) 90-132 V, 60 +1 Hz or 50 +1 Hz, 6 A

Surge Current

Power Consumption
Heat Dissipation

Mechanical (Drive Only)
Weight

Size

With Cabinet
~ Weight
Size

Environmental
Operating Temperature
Relative Humidity

2.3 UNIBUS INTERFACE

Specifications for the Unibus devices available to the PDP-11/70 are listed in Appendix F.

180-264 V, 60 £1 Hz or 50 £1 Hz, 3 A

13 A at 90-132'V
6 A at 180-264 V

700 W
2400 Btu/hr

RS04: 54.4 kg (120 1b)
RS03: 50 kg (110 1b)

400 mm h X 482.6 mm w X 665 mm d
(15-3/4inh X 19inw X 26-1/4ind

159 kg (350 1b)
181.3cmh X 54 cmw X 76 cm d
(71-7/16 in h X 21-11/16 in w X 30 in d)

10° C to 22° C (50° F to 104° F)
10% to 90%

Max wet bulb: 22° C (82° F)
Min dew point: 2° C (36° F)
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CHAPTER 3
SYSTEM INSTALLATION

3.1 GENERAL
This chapter contains installation information and recommendations to ensure a successful PDP-
11/70 installation. Installation of new options in an existing PDP-11/70 system is also described in this
chapter.

Customer assistance is provided during site planning, preparation, and installation; the final layout
plan should be approved by both the customer and DIGITAL prior to delivery of the equipment.

Planning considerations should include:
*  Shipping and access routines, e.g., door, hall, passageway, elevator restrictions, etc.
e  Floor plan layout for equipment
e  Electrical and environmental considerations
¢  Fire and safety precautions
e  Storage facilities for accessories and supplies.

Site preparation is dictated by the customer’s requirements and can range from providing the required
source power to complete construction or remodeling of the selected installation site. Therefore, it is
recommended that any and all requirements and restrictions be considered and effected prior to ship-
ment and installation of the equipment.

3.2 SITE PREPARATION
Adequate site planning and preparation simplifies the installation process. DIGITAL Sales and Field
Service Engineers are available for consultation and planning with customer representatives regarding
objectives, course of action, and progress of the installation. The information in this paragraph is
provided primarily to permit review of the site planning; use the site configuration worksheet to per-
form the initial site planning.

For more detailed information, refer to the XXX Site Preparation and Planning Guide (where “XXX"’
stands for a Product Line, e.g., TELCO, IPG, DECCOM).

3.2.1 Physical Dimensions

The overall dimensions and total weight of a particular system - the dimensions, weight of any option-
al cabinets, cable lengths, and the number of free-standing peripherals - should be known prior to
shipment. ‘



The route the equipment is to travel from the customer receiving area to the installation site should be
studied; measurements of doors, passageways, etc., should be taken to facilitate delivery of the equip-
ment. All measurements and floor plans should be submitted to the DIGITAL Sales Engineer and
Field Service to ensure that the equipment is packed to suit the installation site facilities. Any restric-
tions (such as bends or obstructions in hallways, etc.) should be reported to DIGITAL.

If an elevator is to be used to transfer the PDP-11/70 and its related equipments to the installation site,
DIGITAL should be notified of the size and gross weight limitations of the elevator so that the equip-
ment can be shipped accordingly.

The site space requirements are determined by the specific system configuration to be installed and,
when applicable, provisions should be made for future expansion. To determine the exact area
required for a specific configuration, a machine-room floor plan layout is helpful. When applicable,
space should be provided in the machine room for storing tape reels, printer forms, card files, etc. The
integration of the work area with the storage area should be considered in relation to the work flow
requirements between areas.

In large installations where test equipment is maintained, DIGITAL recommends that the test equip-
ment storage area be within or adjacent to the machine room.

Operational requirements determine the specific location of the various options and free-standing
peripherals of the system. Dimensions, weights, and cable lengths of free-standing peripheral equip-
ment must be known prior to installation - preferably during site preparation and planning. The
computer peripherals must not be located at distances where connecting cables exceed maximum lim-
its. The following points should be considered when planning the system layout:

1. Ease of visual observation of input/output devices by operating personnel
2. Adequate work area for installing tapes, access to console, etc.
3. Space availability for contemplated future expansion

4. Proximity of the cabinets and peripherals to any humidity-controlling or air-conditioning
equipment

5. Adequate access to equipment (e.g., rear door, etc.) for service personnel.

The final layout will be reviewed by the DIGITAL Sales Engineer, Field Service, and in-house engi-
neering personnel to ensure that cable limitations have not been exceeded and that proper clearances
have ‘been maintained.

3.2.2 Fire and Safety Precautions -
The following fire and safety precautions are presented to aid the customer in maintaining an installa-
tion that affords adequate operational safeguards for personnel and system components.

1. If an overhead sprinkler system is used, a dry pipe system is recommended. Upon detection
of a fire, this system removes source power to the room and then opens a master valve to fill
the room’s overhead sprinklers.

2. If the fire detection system is the type that shuts the power to the installation off, a battery-
operated emergency light source should be provided.

3. If an automatic carbon dioxide fire protection system is used, an alarm should sound prior
to release of the CO2 to warn personnel in the installation area.
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4. If power connections are made beneath the floor of a raised floor installation, waterproof
electrical receptacles and connections should be used.

5. An adequate earth ground connection should be provided to protect operating personnel.

3.2.3 Environmental Requirements

An ideal computer room environment has an air distribution system that provides cool, well-filtered,
humidified air. The room air pressure should be kept higher than that of adjacent areas to prevent dust
infiltration.

3.2.3.1 Humidity and Temperature - The PDP-11/70 specifications, as well as those of the peripheral
devices that may be associated with it, are listed in Chapter 2 and in Appendix F.

3.2.3.2 Air-Conditioning - When used, computer room air-conditioning equipment should conform
to the requirements of the “Standard for the Installation of Air-Conditioning and Ventilating Systems
(non-residential)”’, N.F.P.A. No. 90A, as well as the requirements of the Standard for Electronic
Computer Systems, N.F.P.A. No. 75.

3.2.3.3 Acoustical Damping - Some peripheral devices (such as line prmters and magnetic tape trans-
ports) are quite noisy. In installations that use a group of high noise level devices, an acoustically
damped ceiling will reduce the noise.

3.2.3.4 Lighting - If CRT peripheral devices (e.g., VT05, VT50) are part of the system, the illumina-
tion surrounding these peripherals should be reduced to enable the operator to observe the display
conveniently.

3.2.3.5 Special Mounting Conditions - If the system will be subjected to rolling, pitching, or vibration
of the mounting surface (e.g., aboard ship), the cabinetry should be securely anchored to the installa-
tion floor by mounting bolts. Such installations require modifications to the cabinet: arrangements for
modifications of this type should be made through DIGITAL’s Computer Special Systems Group.

3.2.3.6 Static Electricity - Static electricity can be an annoyance to operating personnel and may
affect the operational characteristics of the PDP-11/70 and related peripheral equipments. If carpeting
is installed on the computer floor, it should be of a type designed to minimize the effects of static
electricity. Flooring consisting of metal panels, or flooring with metal edges should be adequately
grounded.

3.2.4 Electrical Requirements

The PDP-11/70 operates from a nominal 3-phase 115 V 50/60 Hz or 3-phase 230 V, 50/60 Hz, ac
power source. The primary ac operational voltages should be maintained within the tolerances defined
in Chapters 2 and 4.

For certain options that use synchronous motors, line voltage tolerance should be maintained within
+ 15 percent of the nominal values, and the 50/60 Hz line frequency should not vary more than £2 Hz.

Primary power to the system should be provided on a line separate from lighting, air-conditioning,
etc., so that computer operation will not be affected by voltage transients. The wiring should conform
to the following general guidelines:

1. All electrical wiring must conform with the National Electric Code (NEC).

2. The ground terminal on the receptacle is normally a green screw; the neutral terminals are
white or silver; and the “hot” terminals are brass-colored.
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3. Under the NEC (in the U.S. only), the color coding for the neutral wire is either white or
gray, and the ground wire is solid green, green with one or more yellow stripes, or bare.

There are no specified colors for the “hot” wires.
The PDP-11/70 cabinet grounding point should be connected to the building power transformer

ground or the building ground point. Direct any questions regarding power requirements and installa-
tion wiring to the local DIGITAL Sales Engineer and/or Field Service.

Chapter 4 contains a detailed description of the Power System and includes a list of connectors and
plugs used.

3.2.5 Related Documents

The following documents contain information that may be of value during site preparation and plan-
ning operations:

1. Plant Engineering Handbook, by William Staniar (McGraw Hill)

2. National Electrical Code (NFPA 70)*

3. Protection of .Electronic Computer/Data Processing Equipment (NFPA 75)*

4. Installation of Air-Conditioning and Ventilation Systems (non-residential) (NFPA 90A)*

5. Recommended Good Practice for the Maintenance and Use of Portable Fire Extinguishers
(NFPA 10A)* |

6. Installation of Portable Fire Extinguishers (NFPA 10)*
7. Lightning Protection Code (NFPA 78)*

8. ASHRAE Handbook, (American Society of Heating, Refrigeration, and Air-Conditioning
Engineers)

9. Computer Talk, Vol. 1, No. 1, 3M Company

10. Computer Decisions, Vol. 2, No. 10

11. ANSI Standard X3.11 (1969)

12. ISO Recommendation R1681 (1970)

13. U.L. Handbook No. 478, Underwriters Laboratories, Inc.
14. NBFU No 70, National Board of Fire Underwriters

15. EIA Standard RS-232C, Electronics Industries Association
16. Digital Supplies Catalog, Digital Equipment Corporation

17. 1EEE Standard 142-1972.

*NFPA Standards and publications are available from the National Fire Protection Association, 60 Battery-
march Street, Boston, Massachusetts 02110.
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3.3 INSTALLATION

The installation procedure for a PDP-11/70 is essentlally the same as that for all other PDP-11s. This
installation procedure is.described in the PDP-11 Family Field Installation and Acceptance Procedure.
EK-FS003-IN, which should be followed and initiated as shown as the various steps are performed.

This paragraph summarizes the PDP-11 Faily Field Installation and Acceptance Procedure; pro-
cedures and details that pertain especially to the PDP-11/70 are inserted.

The PDP-11 Family Field Installation and Acceptance Procedure should be used in conjunction with
the Installation Checklist, a computer printout in three parts: :

1. Stand alone diagnostics to be run
2. DEC/XI1l
3. System Software Exerciser (under development)

3.3.1 Chapter 2 of the PDP-11 Family Field Installation and Acceptance Procedure
WARNING
Do not unskid the equipment until the procedures
outlined in this paragraph (3.3.1) have been

completed.

Do not plug in the ac power until told to do so in
Paragraph 3.3.3.3.

Check the shipment for damage and inventory as described in EK-FS003-IN.

Figures 3-1 through 3-4 show the shipping retainers used in the PDP-11/70 processor and memory
cabinets:

1.  Figure 3-1 shows the tie wrap that secures the front door of the memory cabinet.

2. Figure 3-2 is a front view of the memory cabinet and shows the shipping bracket that secures
each memory frame during shipment.

3. Figure 3-3 shows the rear of the processor cabinet and the shipping bracket that must be
removed before pulling out the CPU drawer.

The tie wrap mentioned in step 1 and the two brackets shown in Figures 3-2 and 3-3 are the only items
that are added to the basic PDP-11/70 for shipping. Figure 3-4 shows the lower portion of the memory
cabinet as it is shipped.

Document any damage and call it to the attention of the customer. If the damage is extensive, report it

to the Branch Service Manager or Supervisor immediately. DIGITAL is not responsible for shipping
damage on systems that are F.O.B. from the manufacturing facility.
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Figure 3-1

TOP OF MEMORY CABINE
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View of Inside Top of Memory Cabinet as Shipped
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Figure 3-2 Front View of Memory Cabinet as Shipped
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3.3.2 Chapter 3 of the PDP-11 Family Field Installation and Acceptance Procedure
Move the equipment to the installation site and remove the cabinets from the skids. Insert filler strips
and bolt the cabinets together.

Lower the leveling feet so the cabinets are not resting on the roll-around casters. Ensure that all
leveling feet are planted firmly on the floor and the system is kept level.

WARNING
System cabinets with heavy drawers fully extended
are unstable when feet are not lowered.

Memory frames (drawers) must not be pulled out un-
til the memory cabinet(s) are bolted to another cabi-
net.

Connect all ground straps; ensure that all ground connections are metal to metal, i.e., scrape off all
paint at ground connection points. Lay out the I/O cables, but do not connect at this t1mc Check the
physical layout with the configuration sheet.

3.3.3 Chapter 4 of the PDP-11 Family Field Installation and Acceptance Procedure
3.3.3.1 Grounding - Connect the system to the independent earth ground provided by the customer.

3.3.3.2 AC Power Supply Checks — Check the customer’s ac power for proper voltage and phasing.
Check that the power receptacles are wired correctly, and that ac ground is connected to all ground
pins in all power receptacles for this system.

WARNING

It is very important that safety ground be maintained
throughout the system to minimize the possibility of
injury to personnel and damage to equipment.

Check the Customer’s ac power as follows:
1. Refer to Figure 3-5, which shows the ac power receptacle required for the PDP-11/70.
Measure the voltage between each of the three phases and neutral at the receptacle. The
voltage should be between the limits defined in Chapter 2.

2. Approximately the same voltage should be read between each phase and the earth ground
terminal.

EARTH 1
GROUND
<
NEUTRAL L O ):) $2
LY ¢3

11-3466

Figure 3-5 NEMA L21-30R Receptacle
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In order to balance the three phases in the PDP-11/70, the phase rotation must be identical in all
) connectors used for the processor and memory cabinets (Figure 3-6).

1. Check the voltage between Phase 1 on one connector and the corresponding Phase 1 on
another connector. Voltage reading should be 0 V.

2. Repeat step | for Phases 2 and 3.

3. If the voltage reading is not 0 V, one of the connectors is miswired. The customer must have
the wiring corrected before plugging in the PDP-11/70.

300 ACV

©

EARTH EARTH
~ GROUND b1 GROUND é1
) -
NEUTRAL L ' $2 NEUTRAL L ' ¢2
$3 $3

11-3467

Figure 3-6 AC Phase Rotation

> 3.3.3.3 Equipment Power Checks
NOTE
The PDP-11/70 power system is described in Chap-
ter 4 of this Manual.
Check all ac, dc, and signal cables.

Visually inspect all modules for any hardware that may be lodged between them. Vibrate all the
modules to help dislodge any loose hardware or solder splashes.

Disconnect all Unibus cables that interconnect the system cabinets.

TURN OFF all the circuit breakers on all 861 power controls. Ensure that all fixed head disk motors
are switched off at the unit (i.e., RS03, RS04) (Figure 3-7).



RK®5

TU16 MEMORY MEMORY CPU RSQ3/04
RPQ4 /J%/ /}g/
X
REAR
RKO5 RS03/04 CPU MEMORY MEMORY TU16
RPQ4
/ /) /]
745t gel K X
/ o /| ez
86l X X | 861 X X | 861 X K| 861 X X | 861 X X
FRONT

[X] DENOTES CIRCUIT BREAKERS

Figure 3-7 PDP-11/70 Circuit Breaker Location

11-3333

Plug all the system 861 ac line cords into the customer receptacles. Put the LOCAL/ REMOTE switch

on all 861s to the LOCAL position.

NOTE
861-E power controls are shipped without a power
cord.

3.3.3.4 System Cabinet Checks - Starting with the CPU cabinet, do the following for each cabinet in

the system:

1. Turn ON the main ac circuit breaker on the 861 power control. Also turn on the console key

in the case of the CPU cabinet.

2. Check for correct ac voltage output from all the 861 ac outlets: the meter reading between
points P and N on Figure 3-8 should be 95 to 132 Vac on a 120 V system, and 180-264 Vac
on a 240 Vac system; the reading between terminals P and G should be the same as those

between P and N.

3. Check all fans.

4.  Check all dc voltage levels and ripple with the proper test equipment and adjust to specifica-
tion. Table 3-1 lists the voltage test points for the CPU and Table 3-2 lists those for the
MIJ11. Table 3-3 lists the voltage test points for the MK11. Test points for peripheral equip-

ment are listed in their respective manuals.
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Figure 3-8 861 Power Control Outlets

Table 3-1 H7420 Voltage Measurements*

Slots Measure at CPU Max Ripple
Output Supplied Backplane pin Voltage Peak-to-Peak V
H744 +5V 2-5 F02A2 +5V 0.2 Vdc
Regulator A
H744 +5V 1,6-9 F09A2 +5V 0.2 Vdc
Regulator B
H744 +5V 10-15 F15A2 +5V 0.2 Vdc
Regulator C
H744 +5V 36-44 F44A2 +5V 0.2 Vdc
Regulator D
H744 +5V 20-22 F22A2 +5V 0.2 Vdc
Regulator H
H744 +5V 16-18 F18A2 +5V 0.2-'Vdc
Regulator.J ‘ '
H744 +5V 24-28 F28A2 +15V 0.2 Vdc
Regulator K
H744 +5V 29-35 F35A2 +5V 0.2 Vdc
Regulator L
Upper H7420 1 BO1BI +8V 61.2 Vdc 0.24 Vdc
5411086
Upper H7420 40-44 E13A1 +15V 61.5Vdc 0.45Vdc
5411086
Lower H7420 2,17, E13B2 -15V £1.5Vdc 0.45Vdc
5411086 25-27

29-31

33-35

37-44

*Use a digital voltmeter, Data Technology Model 31, or Weston-Slumberger Model 4443, or equivalent.
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Table 3-2 Regulator Test Points (MJ11)

M8149 Regulator Backplane
Test Point* Regulator Voltage Pins Connector Pins
TP1 744 No. 4 +5Vdc J16-2,5 J21-5,6,7,8
TP2 744 No. 2 +5Vdc J14-2,5 J18-1,2,3,4
TP3 754 No. 3 +20 Vdc J15-5 J21-3,4
TP4 754 No. 1 +20 Vdc J13-5 J18-5,6
TPS 754 No. 3 -5Vdc . J15-3 J21-1,2
TP6 754 No. 1 -5Vdc J13-3 J18-7,8
TP7 A TP Ground |

*These test points are located approximately 1.5 inches from the edge of the M8149 that faces the front of the
cabinet. TP1 is the top test point. Refer to Figure 4-43.

Table 3-3 Regulator Voltage Measurements (MK11)

Regulator Backplane Backplane
Regulator Voltage Pins : Connector Pins Slots Supplied
H7441 +5Vdc J14-1,2,5 J18-1,2 10-17
J21-7
7014251 ‘A’ +5Vdc J13-4 J18-4 6-13
+12 Vdc J13-1 J18-5 6-13
-12 Vdc J13-6 J18-7 6-13
7014251 ‘B’ +5Vdc J15-4 - J21-5 15-21
+12Vdc J15-1 J21-4 15-21
-12 Vdc J15-6 J21-2 15-21
7014251 ‘C’ +5Vdc J16-4 J21-6 2-5,22-25
+12 Vdc J16-1 J21-3 2-5,22-25
-12 Vdc J16-6 . J21-1 2-5,22-25

5.  Turn all ac power breakers to the OFF position.

6. Set all LOCAL/REMOTE switches to the REMOTE posmon, and verify that the remote
sensing cables are installed.

7. Check all free-standing peripherals.

8. Install all the Unibus, Massbus, and peripheral cables. Install Unibus terminator at the end
of the Unibus.

9. Put the ac breakers on the power control(s) and supplies to the ON position.
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3.3.3.5 Preliminary System Check - Load all disk and magtape units with Scratch packs and tapes.

Since the PDP-11/70 bootstrap module (M9301-YC) contains a diagnostic, all the preliminary CPU
checks listed in Chapter 4 of the PDP-11 Family Field Installation and Acceptance Procedure need not
be performed.

Turn on the CPU key and ensure that the power comes up. Check ac/dc low on the Unibus for proper
levels (>4.0 Vdc).

Figure 4-37, ACLO and DCLO CIRCUITS, shows all points where ACLO and DCLO may be
checked.

3.4 SYSTEM CHECKOUT (Chapter 5 of PDP-11 Family Field Installation and Acceptance Pro-
’cl‘el(lleu l;;)stem checkout is intended to prove the integrity of the PDP-11/70.
It consists of the following operations (refer to Figure 3-9):

1. Checking the console functions

2. Booting the XXDP diagnostic monitor via the M9301-YC

3.  Running the CPU and applicable peripheral diagnostics, and

4. Running the system software exerciser, if available.

When these have been run successfully and the customer has accepted the system, the installation is
complete.

If the system fails, refer to Chapter 5 (Maintenance) for troubleshooting procedures. No failures are
permitted during the CPU, cache, main memory, memory management, Unibus map or (optional)
floating point processor dxagnostlcs The error criteria for peripheral equipment are spe01ﬁed in the
PDP-11 Family Field Installation and Acceptance Procedure.

Refer to Figure 3-9, which is a detailed installation checkout procedure. The several steps in this
flowchart are explained in the paragraphs that follow.

3.4.1 Console Functions
Refer to Section III, Chapter 1 of the KB11-B Processor Manual or to the PD-11/70 Processor Hand-

. book for a detailed description of the console and its operation.

3.4.2 Bootstrap Modules

The M9301-YC, -YH, and M9312 modules contain ROM programs located on the peripheral page, as
shown on the memory map in Figure 3-10; note that the programs take up part of the user addresses
(17 765 000 - 17 765 776) and all the bootstrap addresses (17 773 000 — 17 773 776). Paragraph 5.4.11
lists the programs and a brief explanation of their operation. '

The ROM programs check the CPU first, then main memory, and the cache. Then it boots the XXDP
monitor from the device selected. Note that early versions of XXDP load only from drive unit number
zero.

Figure 3-9 summarizes instructions for using the M9301 and M9312. If the low order byte of the
Switch register contains 0, a default device and drive are selected by switches on the M9301.
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C INSTALLATION)

y
CHECK

CONSOLE
FUNCTIONS

r——r——"
1

r——————
@
(@]
(@]
3

XXDP
IS
LOADED

TO SHEET 4,
FIG. 3-9

[ LOAD ADDRESS
DEPOSIT & DEPOSIT/STEP }
EXAMINE & EXAMINE/STEP f*
FROM GENERAL REGISTERS (ADDRESSES 17 777 700 - 17)
{FROM MEMORY (ANY OTHER EXISTING ADDRESS)
START
| cONTINUE

_-LOAD ADDRESS 17 765 000

LOAD DEVICE CODE (OCTAL) INTO SWITCH REGISTER <06:03>
(ALL DEVICES HAVE XXDP AVAILABLE AT THIS TIME)

1)  TM11/TU10 MAGNETIC TAPE, TM11

2) TC11/TU56 DECtape, TC11-G

3) RK11/RK05 DECpack DIS CARTRIDGE, RK11-D

4) RP11/RPO3 DISK PACK, RP11-C

5) RK611/RK06 DISK*

6) RH70/TU16 MAGNETIC TAPE SYSTEM, TWU16

7) RH70/RP04 DISK PACK, RWP04
10) RH70/RSB4 FIXED HEAD DISK, RWS04 (OR RSWO03)
11)  RX11/RX01 DISKETTE

(*NOT AVAILABLE ON EARLY VERSIONS OF M9301-YC)
LOAD DRIVE NUMBER 000 INTO SWITCH REGISTER
<02:00> DRIVE 0 IS REQUIRED, SINCE XXDP
AT PRESENT LOADS ITS MONITOR FROM DRIVE 0.
LOAD THE PHYSICAL MEMORY BLOCK DESIRED (OCTAL) INTO
SWITCH REGISTER <15:12>.

0) PHYSICAL MEMORY 00 000 000 - 00 077 776 o~ el
1)  PHYSICAL MEMORY 00 100 000 - 00 177 776 bk — 3%k
2). PHYSICAL MEMORY 00 200 000 - 00 277 776
3) PHYSICAL MEMORY 00 300 000 - 00 377 776
4) PHYSICAL MEMORY 00 400 000 - 00 477 776
5) PHYSICAL MEMORY 00 500 000 - 00 577 776
6) PHYSICAL MEMORY 00 600 000 - 00 677 776
7) PHYSICAL MEMORY 00 700 000 - 00 777 776
10) PHYSICAL MEMORY 01 000 000 - 01 077 776
11)  PHYSICAL MEMORY 01 100 000 - 01 177 776
12)  PHYSICAL MEMORY 01200000 - 01 277 776
13) PHYSICAL MEMORY 01 300000 - 01 377 776
14) PHYSICAL MEMORY 01400 000 - 01 477 776
15) PHYSICAL MEMORY 01 500 000 - 01 577 776
16) PHYSICAL MEMORY 01 600 000 - 01 677 776 .
17)  PHYSICAL MEMORY 01 700 000 - 01 777 776

46) PHYSICAL MEMORY 17700000 - 17 777 776

| START

MESSAGE TYPED ON LA36. REFER TO “XXDP USER
MANUAL,” MAINDEC-11-DZQXA FOR DETAILED

EXPLANATION.

TK-1465

Figure 3-9 System Checkout (Sheet 1 of 4)
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SELECT FUNCTIONS VIA MICROSWITCHES (S1)

( INSTALLATION )

S1-10 OFF
S1-9 DIAGNOSTIC ON/OFF SWITCH
i i S1-8 OFF, DEVICE CODE FROM SWITCHES
TURN ON, DEVICE CODE FROM CONSOLE
POWER S1-7:4 DEVICE CODE
N ON . S$1-3 OFF, RUN MEMORY-MODIFYING TESTS
ON, NO MEMORY-MODIFYING TESTS

S1-2 POWER UP REBOOT ENABLE
S1-1 LOW ROM ENABLE

SWITCH
S1-2 ON

YES
) _ I,&%%%ESS [ DEVICE CODES SW REG<06:03>
19773000 e 0 READ MICROSWITCHES
/ 1 TM11/TU10 MAGNETIC TAPE
{ - 2 TC11/TU56 DECTAPE
— 3 RK11/RKO05 DISK
LOAD DEVICE 4  RP11/RPO3 DISK
CODE AND 5 RK611/RK06 DISK
DRIVE NUMBER 6 RH11-RH70/TU16  MAGNETIC TAPE *
INTO 7  RH11-RH70/RP04  DISK
SWITCH REGISTER 10 RH11-RH70/RS04  FIXED HEAD DISK
‘ 11 RX11/RX01 FLOPPY DISK
- Y 12 PC11 PAPER TAPE READER
r ) PRESS DRIVE NUMBER SW REG<02:00>

START

-
|

! l
l

_l

MESSAGE TYPED ON LA36 REFER TO

XXDP
" IS “XXDP USER MANUAL" MAINDEC-11-DZQXA
LOADED FOR DETAILED EXPLANATION.
TO SHEET 4
FIG. 3-9

TK-1467

Figure 3-9 System Checkout (Sheet 2 of 4)
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( INSTALLATION )

)

TURN
POWER
ON

SWITCH
S1-2 ON

YES

)

—

SELECT BOOT FUNCTIONS VIA MICROSWITCHES (S1)

LOAD
ADDRESS
765744

'

LOAD DEVICE
ADDRESS AND
DRIVE NUMBER
INTO

SWITCH REGISTER

!

PRESS
START

P
- 1

DIAGNOSTIC

|
I
I
I
I
I
L ———_

XXDP
IS
LOADED

TO SHEET 4
FIG. 39

S1-1
S1-2

OFF

POWER-UP BOOT ENABLE

S1-3&4 BOOT ROM SOCKET NUMBER

S1-6:9
S1-10

*SEE SECTION 3.4.2.7

—

X12

X42
X56

DEVICE ROM ADDRESS*
DIAGNOSTIC ON/OFF SWITCH

DEVICE ADDRESS SW REG<08:00>

RLO1, RK06/07, RX01, RX02,
RP02/RP03, RK03/5/5J,
TU16/E16, TM02/03, RS03/04,
PCO5, TU6O, RS11, CR11
TU55/56, DL11A/W

RP04/516, RM02/03, RS64

X =0 FOR BOOT ROM SOCKET 1
X =2 FOR BOOT ROM SOCKET 2
X =4 FOR BOOT ROM SOCKET 3
X =6 FOR BOOT ROM SOCKET 4

DRIVE NUMBER SW REG<11:09>

MESSAGE TYPED ON LA36, REFER TO
“XXDP USER MANUAL,” MAINDEC-11-DZQXA,
FOR DETAILED EXPLANATION.

TK-1468

Figure 3-9 System Checkout (Sheet 3 of 4)
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FROM SHEET 1,2,0R 3
FIGURE 39

RUN SYSTEM
DIAGNOSTICS

A

RUN DEC/X11
EXERCISER

A

RUN SYSTEM
SOFTWARE
EXERCISER

RUN DIAGNOSTICS IN THE FOLLOWING

ORDER: DEKBA THROUGH DEKBG, DEQKC,
DEMJA, DZKWA, DZDLA FOR BASIC PDP-11/70;
DERHA FOR RH70; RH70 MASSBUS DEVICE
DIAGNOSTICS; ALL OTHER OPTION DIAGNOSTICS.

—

REFER TO “DEC/X11 USERS DOCUMENTATION
AND REFERENCE GUIDE,”

) C

END OF
SYSTEM TEST

MAINDEC-11-DXQBA.

IF APPLICABLE: DOES NOT EXIST FOR ALL
OPERATING SYSTEMS AT THIS TIME. REFER
TO APPROPRIATE MANUAL.

TK-1470

Figure 3-9 System Checkout (Sheet 4 of 4)
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773776

773700
773 676
773 606

773 604

} MAINTENANCE LOADER

773 400
773 376

773 300 }
773 276
BM792-YC CARD
773 200 :
MR11-DB
773176 }

BM792-YB DISK/DECtape
773 100

773076
773 000

BM792-YA PAPER TAPE

L S

765 776

' 'M9301 DIAGNOSTIC
765 000

M9301-YC
> CACHE
DIAGNOSTIC
M9301-YH
< AND
M9312
BOOTSTRAPS

M9301-YC/YH

; BOOTSTRAPSJ

NOT USED BY

~M9301-YC/YH

OR M9312

M9301-YC

CPU, MEMORY MGMT.
& MAIN MEMORY DIAG.
~ M9301-YH

CPU, MEMORY

& CACHE TEST

M9312 DIAGNOSTIC

TK-1466

Figure 3-10 Location of M9301-YC, YH and M9312 in Peripheral Page
(Refer to PDP-11 Peripherals Handbook)
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The diagnostic portion of the programs test the basic CPU, including the branches, the registers, all
addressing modes, and most of the instructions in the PDP-11 repertoire. Then it sets the stack pointer
to Kernel D-space PAR 7, checks and turns on, if requested, memory management and the Unibus
map, and checks memory from virtual address 1000 to 157776. After main memory has been verified,
with the cache off, the cache memory is tested to verify that hits occur properly. Then main memory is
scanned again to ensure that the cache is working properly throughout the 28K of memory to be used
in the boot operation.

If one of the cache memory tests fails, the operator can attempt to boot the system anyway by prcssmg
CONTINUE. This causes the program to force MISSES in both groups of the cache before going to
the bootstrap section of the program.

The bootstrap portion of the programs look at the lower byte of the Switch register to determine which
device will attempt the boot for load-address start sequences. (Note that XXDP loads only from drive
0). With the M9301, switches (02:00) select the drive number (0-7 octal), and switches (06:03) select the
device code (1-11 octal). If the lower byte of the Switch register is zero,.the program reads the set of
switches on the M9301 to determine the device and drive number. These switches can be set to select a
default boot device. With the M9312, switch register switches (11:0) select the starting address of one
of the ROM Boot Programs installed on the module. Each device has its own boot ROM, the address
in the switch register selects one of the four ROMs on the module

Automatic boot on power-up is available with both the M9301-YH and the M9312. When enabled, the
module will boot the device selected by switches on the module when the processor power is turned on.

If the bootstrap operation fails as a result of a hardware error in the peripheral device, the program
will perform a RESET instruction and jump back to the test that sets up and turns on memory man-
agement and tests memory. Then the program attempts to boot again.

3.4.2.1 Starting Procedure, M9301-YC

Switch Settings — The lower byte of the Switch register should be set to have the drive number (0-7
octal) in switches (02:00), and the device code (1-11) in switches (06:03). Drive 0 is required for XXDP,
since the XXDP monitor uses drive 0.

The upper byte of the Switch register (15:12) should be set to (0-17 octal) to have the bank number of
the 32K block of memory which will be used for the bootstrap operation.

The device codes are as follows:

TMI11/TU10 Magnetic Tape, TM11

TC11/TUS6 DECtape, TC11-G

RK11/RKO05 DECpack Disk Cartridge, RK11-D
RP11/RP03 Disk Pack, RP11-C

RK611/RKO06 Disk Pack

RH70/TU16 Magnetic Tape System, TWU16
RH70/RP04 Disk Pack, RWP04

RH70/RS04 Fixed Head Disk, RWS04 (or RWS03)
RX11/RX01 Diskette (Floppy Disk)

— O NNV W —

—_——
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The memory blocks are as follows:

40

Starting Addresses, M9301-YC - The normal starting address for DEKBH is 17 765 000.

If the diagnostic portion of this program fails and the operator wants to attempt to boot anyway, he

Physical Memory 00 000 000 - 00 077 776

‘Physical Memory 00 100 000 - 00 177 776
- Physical Memory 00 200 000 - 00 277 776

Physical Memory 00 300 000 - 00 377 776
Physical Memory 00 400 000 - 00 477 776
Physical Memory 00 500 000 - 00 577 776
Physical Memory 00 600 000 - 00 677 776
Physical Memory 00 700 000 - 00 777 776
Physical Memory 01 000 000 - 01 077 776
Physical Memory 01 100 000 - 01 177 776
Physical Memory 01 200 000 - 01 277 776
Physical Memory 01 300 000 - 01 377 776
Physical Memory 01 400 000 - 01 477 776
Physical Memory 01 500 000 - 01 577 776
Physical Memory 01 600 000 - 01 677 776
Physical Memory 01 700 000 - 01 777 776

Physical Memory 17 700 000 - 17 777 776

must follow these steps:

1.
2.

Set up memory management if booting into other than the lower 28K of memory.

If device is on Massbus, set stack pointer to a valid address and load that address with the
memory bank number the operator would put into switches (15:12).

If device is on Unibus, set up Unibus Map registers 0 through 6 to map to same memory as

memory management.

Deposit address 173000 into the PC.

Set the device code and drive number in the lower byte of the Switch register.

Press CONTINUE.

Examples:

a. RPO04:  Setstack pointer to 40000
' Load 000000 into address 40000
Load 173000 into the PC (17 777 707)
Set 000070 into switches (RP04 Drive 0)

Press CONTINUE

b. RKOS: Load 173000 into the PC (17 777 707)
Set 000030 into switches (RK05 Drive 0)

Press CONTINUE
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Operator Action - If the diagnostic portion of the ROM fails, record the PC of the HALT instruction
and refer to the listing (or to Chapter 5) to find out which portion of the machine failed.

3.4.2.2 Errors, M9301-YC - List of error halts indexed by the address displayed.

» Address Displayed

17765004
17765020
17765036
17765052
17765066
17765076
17765134
17765146
17765166
17765204
17765214
17765222
17765236
17765260
17765270
17765312
17765346
17765360
17765374
17765450
17765474
17765510
17765520
17765530
17765542
17765550
17765760
17766000

17773644
17773654

17773736
17773746

17773764

Test Number and Subsystem Under Test

Test 1 Branch Test

Test 2 Branch Test

Test 3 Branch Test

Test 4 Branch Test

Test 5 Branch Test

Test 6 Branch Test

Test 7 Register Data Path Test
Test 10 Branch Test

Test 11 CPU Instruction Test
Test 12 CPU Instruction Test
Test 13 CPU Instruction Test
Test 14 “COM?” Instruction Test
Test 14 CPU Instruction Test
Test 15 CPU Instruction Test
Test 16 Branch Test

Test 16 CPU Instruction Test
Test 17 CPU Instruction Test
Test 20 CPU Instruction Test
Test 20 CPU Instruction Test
Test 21 Kernel PAR Test
Test 22 Kernel PDR Test
Test 23 JSR Test

Test 23 JSR Test

Test 23 RTS Test

Test 23 RTI Test

Test 23 JMP Test

“Test 25 Main Memory Data Compare Error

Test 25 Main Memory Parity Error
(No recovery possible from this error)
Test 26 Cache Memory Data Compare Error
Test 26 Cache Memory No Hit
Pressing CONTINUE here will cause
boot attempt forcing misses
Test 27 Cache Memory Data Compare Error
Test 27 Cache Memory No Hit :
Pressing CONTINUE here will cause
boot attempt forcing misses
Test 25 or 26 Cache Memory Parity Error
Pressing CONTINUE here will cause
boot attempt forcing misses

Error Recovery - Most of the preceding error halts are hard failures, which means that there is no
recovery from them. The two main memory halts are not recoverable; attempt to boot into another
32K bank of memory if it appears to be a main memory failure.
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If the processor halts in one of the two cache tests, the error is recoverable. By pressing CONTINUE,
the program will either attempt to finish the test (if at either 17 773 644 or 17 773 736), or force
MISSES in both groups of the cache and attempt to boot the system monitor with the cache fully
disabled (if at either 17 773 654, 17 773 746, or 17 773 764).

3.4.2.3 Execution Time - The run time for this program is approximately three seconds.

3.4.2.4 M9301-YC Switches - Refer to schematic D-CS-M9301-0-1, revisions E and F.

Two different revisions of the M9301 are in the field: E and F. They are easily recognized by the
number of Fastab connectors on the modules: Rev. E has two Fastabs while Rev. F has three (Figure
3-11).

ETCH REV. F

C D) (G D)
O (@] O (@]
[Ccor ]
[coz ]
FHE = FASTABS
Dh €29 lD‘ﬁ £21 Dh ESGJ
S S IO N o I — | —
ETCH REV. E 4 EIZJ D:] i I
© © © © .{ E11J |:l:;| ES [
El EE D FASTABS - :
| S
— | | =] Dp =]
:E%DDSDCJD
s o088 == -_s
T 0005 SH | =
a0 s I 1 et }
1 11 o W 1 '

T m— o N ]
IR . i

- 11-4095

Figure 3-11 M9301-YC Etch Revisions

There is a 10-pole DIP switch, S1, on both versions of the M9301.

1. S1-1 must be always ON in the PDP-11/70. It allows reading locations 17 765 000 - 17765
776.

2. S1-2 must be ON, for remote booting on power up. M9301 remote booting is available by
installing M9301 ECO 5, M8138 ECO 5, M8136 ECO 4, M8130 ECOs 1-3, and >010329
ECO 8.
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) - 3. S1-3 through S1-10 determine the device and drive that are to be used if Switch register bits
~ (07:00) are all 0s. Figure 3-12 shows the correspondence between S1-3 through S1-10 on
both revisions of the M9301-YC. The switches must be OFF to generate a 1: refer to sheet 4

of the schematic and to Paragraph 5.4.12, Default Device and Drive.

NOTE
As of this writing, XXDP only loads to physical
address 0 from drive 0. XXDP will be modified in the
near future to load into any of the sixteen blocks of
memory that can be specified by Switch register bits
15:12 (refer to Figure 3-9).

PDP-11/70 SWITCH REGISTER

21 16 15 08 07 0302 00
DRIV
> NOT USED MEMORY BANK DEVICE o
/ 1 1 1 1 1 —_— |

7 ON/OFF
/ //ALWAYS ON

10|o|s|7|e|s|alz|2]1

- 7

M9301-YC SWITCH S1-
a. ETCHREV E(SEE NOTE)

) . PDP-11/70 SWITCH REGISTER
,
21 16 15 08 07 ¢ 0302 00
[ DRIVE
NOT (4877 MEMORY BANK- DEVICE NO.
/ X N s /oo

ON/OFF
| /
ALWAYS ON i /

1{2|3|4|5|6|7]|8]|9]10

) ofFF of
7 \ )
M9301-YC SWITCH S1-
b ETCH REV F_(SEE NOTE) 1= Rxal
Note: When S1-3 through S1-10 are OFF, oFfF <
they correspond to a 1 in the Switch e
Register. N-3471

Figure 3-12 Use of S1-1 through S1-10 on M9301-YC

~ 3.4.2.5 Starting Procedure M9301-YH - The operation of the M9301-YH is similar to that of the
M9301-YC. The M9301-YH provides the additional feature of booting automatically on power-up, or
by a load-address start sequence.
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M9301-YH Microswitch settings — Prior to installation, set the microswitches on the M9301 (S1) to
select the desired functions and default device. The default device set by the switches will be booted
during a power-up boot or a load-address start sequence if no device is specified by the console switch
register. Note that jumpers W1-W5 on the M9301 must be inserted for PDP-11/70’s and also that for
the automatic power-up boot, ECO 5 must be installed (with jumper W-6 in).

Configure the microswitches as indicated below:

Si-1 Low ROM enable; normally ON, enables diagnostics

S1-2 Power-up boot enable; boots on power-up when ON

S1-3 Memory modifying test disable; when OFF, all diagnostic tests run, when ON, disables
" tests 21-24

S1-4.7 Default de\;ice code (S1-4 is the MSB)

S1-8 Device code source; OFF, device code read from microswitches

ON, device code read from console switch register
S1-9 Diagnostic ON/OFF disables all diagnostics
S1-10 OFF for all PDP-11/70’s

The device codes (Sl-4:7)_are as follows:

1 TM11/TUI10 Magnetic Tape

2 TC11/TUS6 DECtape

3 RK11/RKO05 Disk

4 'RP11/RP03 Disk

5 RK611/RKO06 Disk

6 RHI11-RH70/TU16 Magnetic Tape

7 RH11-RH70/RP04  Disk
10 RH11-RH70/RS04  Fixed Head Disk
11 RX11/RXO01 Floppy Disk
12 PCl11 - Paper Tape Reader

The default device is always drive unit number zero.

Power-Up Boot — With microswitch S1-2 in the ON position an automatic boot on power-up will occur
from the default device specified in the microswitches or optionally from the device specified by the
console switch register. If switch S1-8 is OFF, the M9301 will always boot the default device specified
by the microswitches. If switch S1-8 is ON, the device may be selected by loading a device code into the
switch register prior to power-up. The M9301-YH will boot the default device with S1-8 ON if no
device is specified by the switch register; that is, if the switch register low byte is equal to zero.

With switch S1-8 OFF, select the device with the switch register as follows:
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S’

SW REG(6:3)
Device Code

0 Use the device specified in microswitches (S1-7:S1-4)

1 TM11/TU10 Magnetic Tape

2 TC11/TUS6 DECtape

3 RK11/RKO05 Disk

4 RK11/RP03 Disk

5 RK611/RKO06 Disk

6 RHI11/RH70/TU16 Magnetic Tape

7 RH11/RH70/RP04 Disk .
10 RH11/RH70/RS04 Fixed Head Disk
11 RX11/RX01 Floppy Disk
12 PCl11 Paper Tape Reader

SW REG (2:0) Drive Unit Number

Load Address Start Sequence - This mode allows the user to boot from any device and any unit number
available for load address starts. Microswitch S1-2 must be OFF and microswitch S1-8 must be ON.

The boot procedure is as follows:

1. Turn power ON.

2. Load address 17773000.

3. Load switch register (6:3) with device code and (2:0) with drive number.
4. Start.

3.4.2.6 Errors, M9301-YH - The following is a list of error halt addresses and the corresponding test.

Address
Displayed Test Number and Subsystem Under Test
17765004 Test 1, Branch Test ‘
17765020 Test 2, CLR and Conditional Branch Test
17765036 Test 3, DEC and Conditional Branch Test
17765052 Test 4, ROR and Conditional Branch Test
17765066 Test 5, Conditional Branch Test
17765076 Test 6, Conditional Branch Test
- 17765126 Test 7, Register Data Path Test
17765136 Test 10, Conditional Branch Test
17765154 Test 11, CPU Instruction Test
17765172 Test 12, CPU Instruction Test
© 17765202 Test 13, CPU Instruction Test
17765210 - Test 14, CPU Instruction Test
17765224 Test 14, CPU Instruction Test
17765246 Test 15, CPU Instruction Test
17765256 Test 16, Branch Test
17765300 Test 16, CPU Instruction Test
17765334 Test 17, CPU Instruction Test

17765352 Test 20, CPU Instruction Test
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17765376 Test 21, JSR Test

17765406 Test 21, JSR Test
17765416 Test 21, RTS Test
17765430 Test 21, RTI Test
17765436 Test 21, JMP Test
17765520 Test 22, Main Memory Data Compare Error
17765540 Test 22, Main Memory Data Compare Error, no recovery p0551ble from this error
17765604 Test 23, Cache Memory Data Compare Error
17765614 Test 23, Cache Memory No Hit
(pressing continue here will cause boot attempt, forcing cache misses)
17765720 Test 24, Cache Memory Data Compare Error
17765732 Test 24, Cache Memory No Hit
(pressing continue here will cause boot attempt, forcing misses in the cache)
17765752 Test 22, 23, or 24, Cache Memory or Main Memory Parity Error. (Examme mem-

ory error register 777744 to find out more.) If cache parity error, pressing continue
here will cause boot attempt forcing misses in cache:

Most of the errors listed are hard failures, and there may be no recovery from them.

If the processor halts in one of the two cache tests, error recovery is possible. When continue is pressed,
the program will either attempt to finish the test (1776504 or 17765720) or force misses in both groups
of the cache and attempt to boot with the cache fully disabled (1776514, 17765732, or 17765752).

If the program fails in an uncontrolled manner, it might be due to an unexpected trap to location 4 or
10. If this is suspected, then load the following.

Location "~ Contents
4 6
6 0

10 10

12 0

The preceding steps will cause all traps to vectors 4 and 10 to halt the processor at addresses 6 and 12,
respectively (with addresses 10 and 14 in the display); the operator can examine the CPU error register
at 17777766 to get more error information. Bits in CPU error register are defined as follows:

Bit 02 = Red Zone Stack Limit
Bit 03 = Yellow Zone Stack Limit
Bit 04 = Unibus Timeout

Bit 05 = Nonexistent Memory

Bit 06 = Odd Address Error

Bit 07 = Illegal Halt

3.4.2.7 Starting Procedure M9312 — The M9312 bootstrap module executes its diagnostic and boot
routines initiated either automatically on power-up or by a load address start procedure. The boot-
strap programs are stored in ROMs that plug into sockets on the M9312. Each device is booted only
by its own ROM; up to four ROMs can be installed on the M9312. Devices for power-up booting are
selected by specifying a starting address of one of the ROM boot routines. These functions are selected
with microswitches (S1) on the module prior to installation. The location of S1 is shown in Figure 3-13.
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Power-Up Boot - The module performs a power-up boot when sw1tch S1-2 is in the ON position. The
device used will depend on the ROMs installed and the startmg address selected by switches S1-3:9. Set
the switches as follows:

/
/

S1-1 OFF

S1-2 ON for power-up boot yd
S1-3:9 Offset address of ROM program o
S1-10 ON for diagnostics

The following lists the available ROMs by part number, the device or devices they boot, and the
address to set in microswitches to select the device for booting.

Part - S1 Switch Settings
Number Device 5 6 7 8 9
23-751A9 RLO1 OFF OFF OFF OFF ON -
23-752A9 RX06,/07 OFF OFF OFF OFF ON -
23-753A9 RXO01 - e QF R QF - QO EE-—QFF-—ON ~
23-754A9 RX02 OFF OFF OFF OFF ON-
23-755A9 - RP02/03 OFF OFF OFF OFF ON -
RP04/516, RM02/3 OFF ON' OFF ON OFF
23-756A9 RKO03/05/05J (Unit 0) OFF OFF OFF OFF ON-
‘ RK03/05/05J (Unit 20 ON ON ON OFF ON
TUSS5/56 OFF OFF ON ON ON
23-757A9 TU16/E16 (TM02/03) OFF OFF OFF OFF ON-
23-758A9 TU10/TE10, TS03 OFF OFF OFF OFF ON-
23-759A9 RS03/04 OFF OFF OFF OFF ON -
23-760A9 PCO05 OFF OFF OFF OFF ON -
DL11A/W OFF OFF ON ON ON
23-761A9 ‘TU60 OFF OFF OFF OFF ON
23-762A9 RSI11 OFF OFF OFF OFF ON -
RS64 OFF ON OFF ON OFF
23-763A9 CR11 OFF OFF OFF OFF ON -

The setting of switches S1-3 and S1-4 depends on the ROM location in which the boot ROM is
located.

ROM Slot S1-3 S1-4
1 . WM"O.F'F‘M-‘ - . e i OF.F
2 OFF ON
3 ON OFF
4 ON ON

Load Address Start Sequence - When microswitch S1-2 is placed in the OFF position, the device is
specified by the console switch register. The address loaded in the switch register depends on which
ROMs are installed and in which ROM locations they are located.
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The load address start sequence is as follows. B 0

Turn power ON.

Load address 765744. '
Load switch register (8:0) with starting address and (11:9) with drive unit number.
Press START.

-

Switch register bits (11:9) are loaded with an octal number that is the drive number of the device used
for booting.

Switch register bits (8:6) correspond to the ROM socket number in which the ROM is located. Set
switches (8:6) on the console as follows: :

ROM Socket Swoop el v Gl

T v
Number SW Reg (8:6) l | i
] et 0 """" . Jk‘
2 2 j
3 4 ‘
4 6

Switch register bits (5:0) point to the starting address of the ROM boot program in the ROM selected
by switch register bits (8:6). The following lists the available ROMs by part number and their dev1ces,
along with the address to load in switch register bits (5:0).

Part Number Device SW REG (5:0) -

23-751A9 RLO1 12

23-752A9 RK06/07 12 -

. 23-753A9 RX0l. ) e

23-754A9 RX02 12

23-755A9 RP02/03 12
RP04/516, RM02/03 56

23-756A9 RKO03/05/05J) 12
TUS5/56 42

23-757A9 TU16/E16 (TM02/03) 12

23-758A9 -TU10/TE10, TS03 12

23-759A9 RS03/04 12

23-760A9 PCO05 12
DLI1A/W 42

23-761A9 TU60 12

23-762A9 RS11 12
RS64 56

23-763A9 CR11 12

3.4.2.8 Errors - M9312 - The following is a list of diagnostic error halt addresses and the correspond-
ing failing test. Most of the errors are hard failures and there will be no recovery from them. If one of
the cache memory tests fails (test 23 at location 165564 or test 24 at location 165704), attempt to boot
the system by pressing continue. This will cause the program to force misses in both groups of cache
before going to the bootstrap portion of the program.

(e - 1C S ¥y
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Address Test Failing

Displayed ‘Number Test

165050 1 Unconditional Branch Test

165064 2 CLR, BMI, BVS, BHI, BLOS Test
165102 3 DEC, BPL, BEQ, BGE, BGT, BLE Test
165116 4 _ ROR, BVC, THIS, BIT, BNE Test
165132 5 SEZ, BHI, BLT, BLOS Test

165142 6 CLZ, BLE, BGT Test

165160 11 ADD, INC, COM, BCS, BLE, Test
165176 12 ROR, BIS, ADD, BLO, BGE Test
165206 13 DEC, BLOS, BLT Test

165214 14 COM, BLOS Test

165230 14 BIC, BGT, BGE, BLE Test

165250 15 ' ADC, CMP, BIT, BNE, BGT, BEQ Test
165260 16 MOVB, BPL Test

165302 16 SOB, CLR, TST, BNE Test

165320 20 ASH, SWAB Test

165332 21 JSR Test

165342 21 JSR Test

165352 21 RTS Test

165364 21 RTI Test

165372 21 JMP Test -

165470 22 Main Memory Data Compare Test.
165510 22 Main Memory Complement Data Test
165724 22 Main Memory Parity Error

165554 23 Cache Data Compare Test

165564 23 Cache Miss (Press continue to boot)
165672 24 Cache Data Compare Test

165704 24 Cache Miss (Press continue to boot)
165724 24 , Cache/Main Memory Parity Error

3.4.2.9 M9312 Boot ROM Identification — Every boot ROM contains an identification code stored in
the ROM program. To identify the type of ROM installed, examine the contents of the ROM’s ID
location at the console switch register and then find the part number from the list included below.

To identify the ROM in ROM socket number one, examine address 773000. To identify the ROM in
ROM location two, examine address 773200. To identify the ROM in ROM location three, examine
address 773400; and for the ROM in ROM socket number four, examine address 773600.

Contents of ROM ROM Part .

ID Address Number Used with Device

042114 23-751A9 RLO1

042115 23-752A9 RK06/07

042130 23-753A9 RXO01

042131 23-754A9 RX02

042120 23-755A9 RP02/03, RP04/516, RM02/03
042113 23-756A9 RK03/05/05J, TUS5/56
046515 23-757A9 TU16/E16, TM02/03
046524 23-758A9 TU10/TE10, TS03
042123 23-759A9 RS03/04
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050122 23-760A9" - PCO5, DL11A/W

041524 23-761A9 TU60
042106 23-762A9 RS11, RS64
041522 23-763A9 CR11

3.4.3 Diagnostics

Locate the installation checklist, K-SP-7668010 (a computer print-out). Compare the configuration
key, or transfer sheet to the installation checklist and check under “Run’’ the diagnostic tests for all
options listed as being present in this system.

Load and run the diagnostics listed in the installation checklist which are applicable to the system for
the time or number of passes specified.

The diagnostics should be run in the order specified on Figure 3-9. Abstracts of the CPU diagnostics
are reproduced in Chapter 5. Operating procedures and listings for all diagnostics are contained in the
MAINDEC:s for each program.

Operating procedures for the XXDP monitor are described in the XXDP User Manual, MAINDEC-
11-DZQXA. o

344 DEC/XI11 System Exerciser
DEC/X11 is a system exerciser, i.e., it is an operating system that runs all devices in a system, using
random data. Any errors are reported.

DEC/X11 must be configured for each individual system. The DEC/X11 User’s Documentation and
Reference Guide, MAINDEC-11-DXQBA contains all information required to configure and run
DEC/XI11 and to interpret the results of the tests performed. The XXDP DEC/X11 Programming
Card, MAINDEC-11-DZZPA contains a summary of DEC/X11 features.

Turn to the system exerciser section of installation checklist and prepare to load DEC/X11. The
system exerciser checklist numbering sequence begms with IBXXXX. To start the DEC/X11 package,
see the notes at the beginning of the system exerciser section of the installation checklist.

3.4.5 System Software Exerciser (Under Development)

The system software exerciser will be similar to DEC/X11, except that it will use the system software
operating system. Because of this, it will be a better test of the integrity of a system than DEC/X11. A
printout will be available for each version of the software exerciser.

3.4.6 Summary and Final Acceptance

Go through each chapter of the PDP-11 Family Field Installation and Acceptance Procedure and
ensure that all areas requiring an initial are so marked. If an initial is missing, investigate that section
and complete if necessary.

Ensure that all paperwork is complete. The Field Service and/or installation reports should reflect any
problems/repairs encountered during the installation. After completion, the reports and checklists
should be returned to the office.

The installation is now complete. Have the customer sign the Field Service Report reflecting mstalla—
tion activity.
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Figure 3-14 Memory Frame Packaging

3.5 MJ11 MEMORY EXPANSION

An MJ11 memory frame is shipped in a protective box (Figure 3-14). Remove the memory frame from
the box and inspect for damage. Save the shipping cartons and packaging materials in case it becomes
necessary to return the memory frame for service. The slide mounts are attached to the memory frame,
but the mounting screws are packed in a bag placed in the shipping container.
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Slide Mounting - The fixed slides must be mounted equidistant from and parallel to the floor at the
proper cabinet frame hole number (Figure 3-15). The front of the fixed slide has an integral bracket

~and is mounted in the cabinet with four screws that are secured with captive (Tinnerman) nuts. The
rear of the fixed slide is attached to a separate L-shaped bracket with two screws and nuts. The bracket
is attached to the cabinet with two screws that are secured with captive nuts.

Lift the memory frame and slide it carefully into the fixed guides until the slide release engages. Unlock
the slide release and push the memory frame fully into the cabinet. Extend the memory frame enough
to allow access to the front mounting screws. Slightly loosen the front and rear slide mounting screw s
and slide the memory frame back and forth. This allows the slides to assume a position that resultsin
minimum binding. Retighten the mounting screws.

Cable Retractor — The cable retractor rod (DEC Part No. 12-12173-00) prevents the main memory bus
cables from tangling when memory frames are extended from the cabinet. Install the cable retractor
rod at the holes indicated in Figure 3-15.

AC Power Connection - Plug the memory frame power cord into one of the switched outlets of the
cabinet power controller.

NOTE
The load at the power controller outlets must be dis
tributed among the three phases. No other device
should be plugged into a power controller phase cir-
cuit loaded by two memory frames. Refer to Draw-
ing E-AR-11/70-0-1 and Figure 3-16.

Whenever memory capacity is expanded the following gurdelmes must be adhered to:

1. Before installing memory controller modules (M8147/M8148, and M8149), ensure that the
switches on the M8147/M8148 module are properly configured.

2. Lower addresses must be implemented in memory frames electrically closest to the bus
master.

3. Allinterleaved memory frames must be closer to the bus master than non-interleaved mem-
ory frames.

4. When memory frames are interleaved, they must be physically and electrically adjacent, with
the memory frame containing ‘“‘even’’ addresses closer to the bus master.

5. Care should be taken that modules are installed in their designated slots, as indicated in the
module utilization sticker (Figure 3-17).

6. When memory capacity is increased within a memory frame, stack module set pairs are
installed at the left and right-hand side of the backplane, working toward the center. Thus
the stack three (high and low word) modules are the last module sets added to a memory
frame.

7. Record the serial number of the module group just installed in the appropriate slot on the
module utilization sticker.
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Figure 3-15 MJ11 Memory Frame and Cable Retractor Mounting
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CABINET CABINET CABINET
[ »
CABINET //////
FANS : @1
UNSWITCHED
@3 (MJi1) (MJ11)
(NOTE 2) @3 P
23 (MJ11) (MJ11)
(NOTE 2) @2 @2
gszgg @1 (MI11) B3(MJ11)
o1 @1 (MK11) @2 (MK11)
. | LOWER @3 (MJ11)
1(MJ11)
H7420 B3 (MK11) il
g2 (NOTE1) p3tMKtt)
I 1 1 1 I
T x a XTI L
NOTES:
1.Minimum memory:
128K bytes.

2.Refer to chapter 1
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Figure 3-16 Phasing of Memory Frames

Starting Address Switch Configuration — Switches S1-1 through S1-7, S2-1, and S2-2 on the
M8147/M8148 module (drawing MCTB and MCTJ) must be configured to represent the starting
address of the memory controller. This is done by setting the switches to the binary number which
represents the total number of 16K blocks of 36-bit double words controlled by memory controllers
having lower starting addresses.

A closed switch (set to ON) represents a logic 0. Switch S1-1 represents the LSB and switch S2-2 the
MSB.

The steps required to determine the starting address switch settings are shown in Figure 3-18 in flow-
chart form. For example:

In an MJ11 Memory System, any two adjacent memory frames containing equal amounts of memory
can be interleaved. If interleaving is desired, switch S2-3 on the M8147/M8148 modules (drawing
MCTB) in both memory frames must be open (OFF). By convention, the memory controller located
closer (electrically) to the bus master is required to respond to “even” addresses. Switch S2-4 in this
controller must be closed (ON); switch S2-4 in the memory controller, which is farther from the bus
master, should be open (OFF).

Switch Configuration Example - In a memory system consisting of three memory frames, assume that
the first two frames (0 and 1) contain 128K of 18-bit words (i.e., 64K 36-bit blocks each, and that
memory frame contains 32K 18-bit words (i.e., 16K 36-bit blocks). If memory frames 0 and 1 are
interleaved, the memory frames are configured as follows;

Memory Frame 0 - Since no-words precede this frame, 0 divided by 16K = 0 is set into switches Sl-
1:S2-2 (i.e., all nine switches are set to ON). Switch S2-3 is set for interleaved operation (OFF) and
switch S2-4 is set for even addresses (ON).
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m_j 11 memory system

CONTROLLER STARTING ADDRESS (OCTAlb 00000 .
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MEMORY SYSTEM SERIAL NO.

DATE INSTALLED
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Figure 3-17 Module Utilization Labels

T —————— - "
SLOT| MODULE TYPE MODULE GROUP | MODULE (GROUP) FUNCTION
" SER. NO. o
01 G114 SIN
02 H217C___ STK B ﬁféflsv%m
03 G235 DRV |
04 G114 SIN
05 H217C ___ STK STACK 1
06 G235 DRV HIGH WORD
07 G114 SIN |
08 H217C __ STK STACK 2
09 G235 DRV HIGH WORD
10 G114 SIN ’
11 H217C___ STK ; STACK 3
12 G235 DRV \ HIGH WORD
13 M8148  MCT MEMORY CONTROL & TIMING
14 M8149 _ MXR MEMORY TRANSCEIVER
15 G114 SIN !
16 | H217C___ STK L STACK 3
17 G235 DRV LOW WORD
18 G114 SIN §
19 H217C  STK ] ' fgl\\mc\'/(vczmo
20 G235 DRV 1
21 G114 SIN i
22 H217C__ STK ! STACK 1
23 G235 DRV i LOW WORD
24 G114 SIN
25 H217C___ STK | STACK 0
26 G235 DRV ! LOW WORD
‘\
MJ11-A ‘

MODULE TYP MODULE GROUP MODULE (GROUP) FUNCTION
[ SER. NO.

01 ‘G116 SIN

STACK 0
02 H224C STK

HIGH/ODD WORD
03 | ~G236 DRV~
04 G116 SIN

STACK 1
05 H224C STK HIGH/ODD WORD
06 G236 DRV
07 G116 SIN STACK 2
08 H224C STK HIGH/ODD WORD
09 G236 DRV
10 G116 SIN STACK 3
11 H224C STK HIGH/ODD WORD
12 G236 | DRV
13 | M8147 MCT MEMORY CONTROL & TIMING
14 | M8149 MXR_1 MEMORY TRANSCEIVER
15 G116 SIN STACK 3
16 H224C STK LOW/EVEN WORD
17 G236 DRV
18 G116 SIN STACK 2
19 H224C STK LOW/EVEN WORD
20 G236 DRV
21 G116 SIN STACK 1
22 H224C  STK LOW/EVEN WORD
23 G236 DRV
25 H224C  STK LOW/EVEN WORD
26 |~G236 DRV />I

MJ11-B
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EVEN NO 1,3,5,7
NUMBERED
FRAME
FRAMES ? S
0,.2,4,6 YES NO FRAME
INTER-
LEAVED
DETERMINE ?
NUMBER OF
36-BIT DOUBLE ' YES
WORDS PRE-
CEDING THE SET SAME NUMBER
FRAME IN SWITCHES AS
IN PREVIOUS
FRAME
DIVIDE
BY 16K . :
SET SWITCH $2-3
OFF (ENABLE
+ INTERLEAVE)
SET NUMBER .
IN SWITCHES ’ l
(§1-1: 2.2 SET EVEN/ODD
SWITCH 524
TO OFF (ODD)
IS .
FRAME 'YES
INTERLEAVED
?
© NO
SET SWITCH SET SWITCH
$2:3 TO ON $2-3 OFF
(DISABLE (ENABLE
INTERLEAVE) INTERLEAVE)
SET EVEN/ODD
SWITCH S24
ON (EVEN)
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Memory Frame 1 - Since this frame is interleaved, the starting address switches are configured as in
memory frame 0. Switch S2-3 is set for interleaved operation (OFF) and switch S2-4 is set for odd
addresses (OFF).

Memory Frame 2 - Since frames 0 and 1 contain a total of 128K 36-bit blocks, 128K divided by 16K =
8(10) = 10(8) = 000001000(2) is set into switches S1-2:52-2 (i.e., S1-4 is set to OFF while the remaining
switches are set ON). Switch S2-3 is set to ON to disable interleaving. With interleaving disabled, the
state of switch S2-4 is irrelevant.

3.5.2 Main Memory Bus Cabling

1.  Remove the M8147/M8148 and M8149 module comprising the last memory controller on
the main memory bus.

2. Remove the H873 bus terminator from J2 and J4 on each module.

3. Install address cable assembly 7010824-1 in connectors J2 and J4 of the M8147/M8148
module.

4. Install the data cable assembly 7010824-0 in cohnectors J2 and J4 of the M8149 module.
5. Replace the modules in their proper backplane slots.

6. Route the main memory bus cables as shown in Figures 3-19 and 3-20. Ensure that the
cables do not obstruct the air vents at the rear of the memory frame. Connect the cables to
J1 and J3 on the M8147/M8148 and M8149 modules of the memory frame being installed.

7.  Insert the main memory bus terminators in connectors J2 and J4 of the M8147/M8148 and |
M8149 modules, which are last on the main memory bus.

8.  Install the modules in their proper backplane slots.
9.  Secure the bus cables by tightening the cable clamps.

3.5.3 Voltage Checks :
After installation has been completed, check regulator voltage outputs in all the memory frames (Table
3-2). Perform voltage adjustments (Paragraph 4.5.2.2) if necessary.

3.5.4 Memory Expansion in the PDP-11/70

Prior to installation verification, the PDP-11/70 System Size register must be reconfigured to represent
the new memory size. Refer to drawing D-CS-M8140-0-1, sheet SCCN in the PDP-11/70 Engineering
Drawings and to Figure 3-21.

3.5.5 Checkout
Run diagnostics as listed in Figure 3-9.

3.6 MKI11 MEMORY EXPANSION

The MK11 memory frame is similar to the MJ11 memory frame. They are shipped in the same type of
protective box (Figure 3-14) and have the same type of slide rail mounting brackets (Paragraph 3.5).
Both memory frames are mounted in the memory cabinet in the same manner. In addition to installing
the memory frame, the box controller and the three battery backup units must also be installed in the
cabinet and cabled to the memory frame.

3-40



% // /

" Figure 3-19 Typical MJll Cable Routing

3-41




RIBBED SIDE DOWN
_TO NEXT MEMORY
FRAME

FROM PREVIOUS
MEMORY FRAME

TOP OF MJ11

RIBBED SIDE UP a.Incabinets where the bus is
routed from bottom to top

TONEXT MEMORY FRAME

/FROM PREVIOUS MEMORY FRAME

TOP OF MJ11

N M8149

b.In cabinets where the bus is
routed from top to bottom

NOTE:
1. The cables shown above do not overiap exactly due to illustrative
purposes only.

2. Dotted lines indicate red stripe on smooth side of cable.
11-4509

Figure 3-20 MJ11 Main Memory Bus Cable Routing
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11-3470

X = ON
- = OFF
Switch Settings

Memory Size Last Address W9 W13 W14 W10 Wié WIS W12 Wil

32K 00177776 X X X X X X —_ —_

64K 00377776 X X X —_ X X — —

96K 00577776 —_— X X X X X — —

128K 00777776 —_ X X —_ X X — —

160K 01177776 X X X X —_ X - —_—

192K 01377776 X X X —_— —_ X —_ —

) 224K 01577776 —_ X X X —_— X —_ —_
) 256K ' 01777776 —_ X X —_ — X —_ —
288K 02177776 X X X X X —_ —_— —

320K 02377776 X X X —_ X —_ —_— —

352K 02577776 —_ X X X X —_ — —_

384K 02777776 —_ X X —_ X —_— —_ —_

416K 03177776 X X X X —_ —_ — —_

448K 03377776 X X X —_ — — —_— —_

480K 03577776 —_ X X X —_ —_ —_ —_

512K 03777776 —— X X —_ —_ —_ —_ —

544K 04177776 X X - X X X — —

) 576K 04377776 X X = - X X = =
608K 04577776 —_ X — X X X — —
640K 04777776 —_ X —_ —_ X X —_ —_—

672K 05177776 X X —_— X — X _— —_

704K 05377776 X X - — — X —_ —_

736K 05577776 —_ X — X —_ X — -

768K 05777776 —_ X —_ — —_ X — —_

800K 06177776 X X —_ X X —_ —_ —

832K 06377776 X X — — X —_ — —_

_ 864K 06577776 — X —_ X X —_ — —_
) 896K 067771776 —_ X —_— — X — —_ -
928K 07177776 X X — X — —_ — —

960K 07377776 X X —_ — — _— — —

992K 07577776 —_ X —_ X —_ — — -

1024K 07777776 —_ X —_ — — —_ — —

Figure 3-21 System Size Register Switches (Sheet 1 of 2)
(refer to D-CS-M8148-0-1, Sheet 1, for Location of Switch Assembly)
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X = ON

- = OFF
Switch Settings

Memory Size Last Address W9 W13 W14 W10 Wi16 WI15 Wi2 Wil
1032K 10177776 X —_ X X X —_ X —_
1064K 10377776 X — X — X —_ X —_
1096K 10577776 — —_ X X X — X —_
1128K 10777776 — — X — X —_ X —
1160K 11177776 X —_ X X — — X —
1192K 11377776 X —_ X —_ — — X —
1224K 11577776 — — X X — — X —
1256K 11777776 —_ — X —_ —_ — X —_
1288K 12177776 X —_ X X X — —_ —
1320K 12377776 X — X —_ X _— — —_
1352K 12577776 —_ —_ X X X —_ —_ —_
1384K 12777776 — — X — X — —_ —
1416K 13177776 X —_ X X —_ —_ — —
1448K 13377776 X —_ X — —_ — — —_
1480K 13577776 — — X X — — — —
1512K 13777776 —_ — X — — — — —
1544K 14177776 X —_ — . X X - X —
1576K 14377776 X — —_ —_ X —_ X —_
- 1608K 14577776 — —_ - X X —_ X —
1640K 14777776 — — —_ —_ X —_ X e
1672K 15177776 X — —_ X — — X —
1704K 15377776 X — —_ — —_ —_ X —
1736K 15577776 — —_ —_ X — — X —_
1768K 15777776 — —_ — —_ — — X —_
1800K 16177776 X — —_ X X —_ —_ —
1832K 16377776 X —_ — —_ X —_ —_ —
1864K 16577776 — —_ —_ X X —_ —_ —
1896K 16777776 — —_ - — X — — —
1928K 17177776 X — —_ X — — — —_
1960K 17377776 X — —_ — — — — —
1992K 17577776 — — — X - —_ — —_

2048K 17777776

Figure 3-21 System Size Register Switches (Sheet 2 of 2)
(Refer to D-CS-M8148-0-1, Sheet 1, for Location of Switch Assembly)
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" Cable placement is critical in the memory cabinet. The cables will be damaged if the following pro-
cedure is not followed carefully. The following steps refer specifically to adding memory box no. 1 to
the first memory cabinet. The procedure for installing expansion box no. 3 to the second memory
cabinet is similar and can be generalized from the steps given in this section if the following guidelines
are observed.

e Cable from lower numbered memory box to higher numbered box. Take up excess cable slack
inside of higher numbered memory box.

e Keep smooth side up on incoming ribbon cables. Keep ribbed side up on outgoing ribbon
. cables.

o Memdry boxes no. 0 and no. 2 have their incoming cables on the left-hand side of box. Mem-v
ory boxes no. 1 and no. 3 have their incoming cables on the right.

Prior to installation, check contents of shipment against packing list, unpack containers, and inspect
for obvious shipping damage. Remove the memory cabinet’s front and rear doors.

Configure the power fail jumpers on the address buffer module (M8158) as shown in Table 3-4. This
will allow any memory to be switched off-line and powered down without affecting the other memories
or the processor.

The CSR address select switches must select the address corresponding to the memory’s unit number.
Consult Table 3-5 for the proper CSR address and set the switches on the address interface module.
Apply unit number decal to memory box.

1. Extend memory box no. 0 from the cabinet. Remove the top cover and remove the strain

relief bar. Remove address interface and data buffer modules (slots 13 and- 15). Remove

- screws and unplug memory bus terminators from J2 and J4; see Figure 3-22 for their loca

tion. Configure power fail jumpers as in Table 3-4. Plug in address and data bus cables,

keeping ribbed side up and red stripe to left on component side of board. Replace address
and data buffer modules.

2. Fold outgoing bus cables. Lay cables, ribbed side up, on right-hand side of memory box.
Replace the strain relief bracket keeping cables between retaining screws. Flatten outgoing
cables and pull them toward rear of box to take up any slack inside the box. Tighten strain
relief bracket. Tie wrap outgoing cables to power supply assembly.

3. Tilt memory box no. 0 to the 90 degree service position. Align cables so they extend straight
back into the cabinet, parallel to the slide rails. Tie wrap cables to front cable retractor bar
as shown in Figure 3-28, taking up slack in cables between memory box and retractor. Route
bus cables over cable retractor and into cabinet. Use tape to tie wrap the four cables together
between memory box and front cable retractor. Place floating restraint under cables mid-
way between memory box and cable retractor and tie wrap to cables.

4. Tilt memory box no. 0 to its level position and replace top cover. Slide box no. 0 into
cabinet, guiding cables by hand if necessary.

5. Mount memory box no. 1 in cabinet, position slide rails at height indicated in Figure 3-23.
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Figure 3-22 Address and Data Buffer Plug Locator

346

) Y,



S—"

N

N

BATTERY BACK-UP
UNIT 1-C

96 —{+
BOX
CONTROLLERS | 0 [ L
& CONTROL BATTERY BACK-UP
PANEL +he— g7 UNIT 1-B
84 —»l+
BATTERY BACK-UP BATTERY BACK-UP
UNIT 1-A UNIT 0-C
tle— 72 72 —»l+
BATTERY BACK-UP BATTERY BACK-UP
UNIT 0-A UNIT 0-B
+|e— 60 60 —»{+
_le— 57 CABLE TROUGH 57_—'"JF
| -}&—— 54 CABLE .
RETRACTOR
(2)
BA11 BOX #1
-
cHe— 41
T ~}e«—— 33 CABLE PR ¥ '
RETRACTOR
(2)
BA11 BOX #0
o
it+Hle—20
FRONT VIEW REAR VIEW

Figure 3-23 vMKll Memory Cabinet Configuration
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10.

11.

12.

13.

Route power cables (Figure 3-24). Tilt box no. 1 to the 90 degree service position. Plug in
battery backup and box controller power cables and tie wrap to power supply chassis. Over-
lap the two power cables on left side of box and tie wrap them to the front cable retractor,
taking up any slack and keeping the cables parallel to the slide rails. Route cables straight
back through the cabinet, under and around the rear cable retractor bar. Tie wrap power
cables to cable retractor. On right side of box, route and tie wrap power and controller
cables in the same fashion. Tie wrap cable bundles every six inches. Use tape to tie wrap
cables between memory box and front cable retractor.

Install battery backup units 1B and 1C in the rear of the cabinet at the heights shown in
Figure 3-23. Plug power cables into battery backup units. Take up slack in cables by tie
wrapping loops into the cables as shown in Figure 3-25

Remove blank control panel cover. Pull controller power cable through cutout on top of
control panel and out through front of panel. Plug cable into box controller and mount
controller in control panel. Install battery backup unit 1A in cabinet and plug in power
cable. Tie wrap loops into cables to take up slack as shown in Figure 3-26.

Return memory box no. 1 to level position. Remove top cover and strain relief bar. Lay the
four incoming bus cables, from box no. 0, on the right-hand side of box, keeping smooth
side of cables up. Replace strain relief bar (do not tighten) and position cables just to the left
of the retaining screw. Pull bus cables forward under strain relief taking up enough slack in
cables to allow service loop (Figures 3-27 and 3-28). Cables should be tight when memory
box is pushed back into cabinet. If box is pushed into cabinet to check length of service loop,
push box carefully and guide cables by hand to avoid damage to cables.

Remove data buffer and address buffer modules. Configure power fail jumpers and CSR
address switches as two indicated in Tables 3-4 and 3-5. Plug terminators and secure with
two screws and connect bus cables into modules as in Figure 3-22. Keep red stripe to left on
component side of modules. Replace address and data buffer modules. Fold incoming bus
cables to take up slack inside of memory box. Tie wrap incoming bus cables every six inches.

Plug box controller ribbon cable into data buffer board, fold, and lay on top of incoming
bus cables, keeping smooth side up. Lift strain relief bar and slide cable under bar, position
cable on top of bus cables (do not alter position of incoming bus cables). Flatten controller
cable to remove slack and tighten strain relief bar. Replace top cover and tilt box to the 90
degree service position.

Route controller ribbon cable over front cable retractor bar then under and around rear
cable retractor (Figure 3-26). Take up slack in cable and tie wrap to cable retractors as
shown. Keep cable path parallel to slide rails. Bring cable across to front of cabinet and plug
into box controller as in Figure 3-27. Plug cable in with smooth side of cable up on bracket
behind controller. Take up slack in cable with folds and tie wrap to bottom of control panel.
Install strain relief bracket behind controller panel. Tie wrap floating strain relief to cables
mid-way between memory box and front retractor bar.

Return memory box to level position. Tie wrap power cord to rear cable retractor. Plug

power cord into receptacle. Attach memory unit number decal corresponding to CSR ad-

dress to memory box. Push memory box into cabinet, guiding cables by hand if necessary.
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Figure 3-27 Main Memory Bus and Box Controller Cables
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Figure 3-28 Main Memory Bus Cable Routing, First Memory Cabinet
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Table 3-4 Power Fail Jumpers

Memory Wi w2 w3 W4
Last Memory |

Box on Bus Out In Out In
All Other

Memory Boxes | In Out In Out

Table 3-5 CSR Address Selection

Switch Position
Unit Number CSR Address S1-3 S1-2 S1-1
0 X772100 Closed | Closed Closed
1 X772104 Closed | Closed Open
2 X772110 Closed | Open Closed
3 X772114 Closed | Open Open

X = 106 for direct addressing mode.
X = 17 for indirect addressing mode.

. 3.6.1 Memory Expansion Cabinet

Expansion memory cabinets are shipped with the memory box, battery backup units, and the box
controller installed and cabled. The second memory cabinet is installed immediately to the right of the
first memory cabinet. At most sites, this requires repositioning the tape or disk drive cabinet smce
these cabmets are positioned to the right of the memory cabinet(s).

Prior to installation, check contents of shipment against packing list and inspect for obvious shipping
damage.

1. Remove shipping container and polyethylene covers from cabinet. Remove tape, plastic
shipping pins and securing bolts from cabinet. Remove side panel from right side of first
memory cabinet.

2. Raise leveling feet so that cabinet rests on its casters. Roll cabinet onto floor using suitable -
ramp. Push cabinet into position along side the first memory cabinet.

3. Install filler strips between memory cabinets. Lower leveling feet to align height of second
memory cabinet to first memory cabinet. Tighten bolts securing cabinets together. Install
ground strapping between cabinets. Remove shipping bracket from memory box.

4. Install memory bus cable trough at height indicated in Figure 3-23.
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10.

11.

12.

13.

Extend memory box no. 1 to service position. Remove top cover. Remove strain relief
bracket. Remove address buffer and data buffer modules. Note cable positions, do not alter
folds in ribbon cables. Configure power fail jumpers per Table 3-4. Remove screws and
unplug memory bus terminators. Connect main memory bus cables to modules keeping
ribbed side up and red stripe to left on component side of board. Replace address interface
and data buffer modules.

Fold outgoing bus cables, keeping ribbed side up and lay them on left side of memory box
just to the right of strain relief bracket retaining screw. Return incoming cables to original
position. Replace strain relief bracket, do not tighten. Pull outgoing cables backward to take
slack out of memory box. Tighten strain relief bracket.

Replace top cover. Tilt memory box no. 1 to 90 degree service position. Tie wrap outgoing
bus cables to front cable retractor bar as shown, taking up slack between memory box and
cable retractor. Keep path of cables parallel to slide rails. Wrap cables together with tape.
Tilt memory box no. 1 back to level position and push memory box back into cabinet.

Extend memory box no. 2 to service position. Remove top cover. Remove strain relief
bracket. Note position of controller ribbon cable.

Fold and route memory bus cables through cable trough into second memory cabinet as
shown in Figure 3-29. Exit cables with smooth side up through front of second memory
cabinet on top of front cable retractor bar. Lay cables on left side of memory box just to the
right of retaining screw. Straighten cables and tie wrap to front cable retractor bar.

Remove address buffer and data buffer modules. Configure power fail jumpers and CSR
address select switches per Tables 3-4 and 3-5. Connect memory bus terminators and in-
coming bus cables. Replace address interface and data buffer modules. Replace strain relief
bracket; do not tighten.

Tilt memory box no. 2 to the 90 degree service position. Pull upward on incoming bus cables
to take up slack between front cable retractor and memory box. Ensure controller ribbon
cable is returned to former position. Tighten strain relief bracket. Tape incoming cables
together between cable retractor and memory box. Tie wrap cables to floating restraint.

Return memory box no. 2 to level position. Fold incoming cables to take up slack inside of
memory box. Replace top cover.

Place unit number decal on memory box (Figure 3-30) to indicate CSR address as in Table
3-5. Plug in power cord. Verify cabling with diagrams.

3.6.2 MKI11 Memory Configuration

Thumbwheel switches on the MK 11 box controller select the starting address and the type of inter-
leaving for the memory frame. The thumbwheel switches are eight position switches, labeled from zero
“through seven. The octal number displayed by the starting address switches represents the starting
address of the memory frame in 32K word blocks (decimal). The interleave number selects the external
interleaving between two or four memory frames. The control panel decal, Figure 3-31, summarizes
the interleave switch settings and correlates the starting address switch settings to the starting address
of the memory.
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Mkl memory system

BOX STARTING ADDRESS (OCTAL)

01607721 ___

CONTROL & STATUS REGISTER STARTING ADDRESS 0O 177721
INTERLEAVED ([ EXT 2 WAY [J EXT 4 WAY RESPONDS TO ﬁgg

MEMORY SYSTEM SERIAL NO.

DATE INSTALLED

SLOT | MODULE TYPE MODS‘,JE';.E Sg?”" MODULE FUNCTION
01 NOT USED :
02 M7984 - 14 STORAGE ARRAY
03 M7084 - 12 STORAGE ARRAY
04 M7984 - 710 STORAGE ARRAY
05 M7984 — 8 STORAGE ARRAY
06 M7984 - 6 STORAGE ARRAY
07 M7984 - 74 STORAGE ARRAY
08 M7984 - =2 STORAGE ARRAY
09 M7984 - =0 STORAGE ARRAY
10 M8161 0 CONTROL B (DATA & ECC)
11 M8160 0 CONTROL A (TIMING & CONT)
12 NOT USED
13 M8158 ADDRESS BUFFER
14 NOT USED
15 M8159 DATA BUFFER
16 M8160 1 CONTROL A (TIMING & CONT,)
17 MB161 7 CONTROL B (DATA & ECC)
18 M7984 - 1 STORAGE ARRAY
19 M7984 — =3 STORAGE ARRAY
20 M7984 — -5 STORAGE ARRAY
21 M7984 — =7 STORAGE ARRAY
22 M7984 — =0 STORAGE ARRAY
23 M7084 — 11 STORAGE ARRAY
24 M7084 — 13 STORAGE ARRAY
25 M7984 — 15 STORAGE ARRAY
26 NOT USED

Figure 3-30 Memory Box Decal

3-57



OCOONTOOONTWOWOONT W
MOOMWANWOHNLDONLD O —
DMNOWOWOONNNOODONIONO

e - e

O~ NMITUONO—NMITNDOMN
OCQOOWOOOWONNNNNNNN
[(ejejejeje}lelofelofofofollele oo

FUNCTION

TOOONTOOONTOOON
NWWONDO~TO—~TNOTNO
COOrrr—ANNNMMM T T T

= T o - - —

FAST CHARGE
SLOW CHARGE
DISCHARGE
BATTERY OFF

NTERL BOX 0
NTERL BOX 1
NTERL BOX 0
NTERL BOX 1
NTERL BOX 2
NTERL BOX 3

O~ ANMITUOONO—ANMTNDON
T TITITITLOOWOOWOLWLW
OCO0OO0OO0COO0O0O0OO0O0O0OO0O0OOO

BATTERY STATUS
INTERLEAVE

WAY EXT
WAY EXT
WAY EXT
WAY EXT
WAY EXT
WAY EXT

NTFTOOONTOOONTOOON
CFEITNROTRNROMOOMOONWO®
DMODWOWOWOONNNOOOONOM

O EXT INTERL
STARTING ADDRESS

OT USED

LED’'S

O~ NMTUOLONO~NMITIODON]
ANANANANANNANNOOOOMOOMOOMMOM
OCOO0O0O0O0O0OO0CO0O0O0O0O0O00O

1. SLOW FLASH

2. ON
3. FAST FLASH

4. OFF

ONTODONTOOONT WM
MO NWOO®NL N~ < 00
: —eeNNNMOMOOM S S S

PANEL K PANEL K PANEL K PANEL K
SET /WORDS| SET/WORDS| SET/WORDS| SET/WORDS

O NMTINONO—~ANMITIODON
OCOO0OO0OO0O0OOO0Orrmrrrrr

Control Panel Decal

3-58

Figure 3-31




)

Interleaving - Internal interleaving, between the right and left sides of the memory frame, is a function
of the number and types of storage arrays installed in the memory. If both sides of the memory contain
the same number of MS11-KE, MS11-KD, and MS11-KC arrays, then, at power up, the memory will
be internally interleaved. If the memory frame is unbalanced, that is a different capacity or number of
array modules on one side than the other, then the memory will not be internally interleaved. There is
no way to force an unbalanced memory to be internally interleaved. Internal interleaving in a balanced
memory, however, may be defeated. Consult the techmcal manual for the MK 11 memory for defeating
the internal interleaving. .

External interleaving, between two memory frames or among four memory frames, is determined by
the interleave switches on the box controllers. To interleave two memory frames (external two way),
set the interleave switch on one box controller to 2, and the interleave switch on the second box
controller to 3. The memory frame with its box controller interleave switch set to 2 responds to ad-
dresses with address bit A02 equal to zero. The memory frame with its box controller interleave switch
set to 3 responds to addresses with address bit A02 equal to one.

Two memory frames may be two-way externally interleaved only if their capacities are equal. Also,
both memory frames must have the same starting address.

Four memory frames may be four-way externally interleaved by using the interleave switch positions
labeled 4, 5, 6, and 7. The switch settings and the addresses that the memory responds to are listed
below.

Interleave Responds to Address Blts
Switch Number A03 A02

Box 0 4 0 0

Box 1 5 0 1

Box 2 6 1 0

Box 3 7 1 1

In order to externally interleave the four memory frames, they must all have the same memory capac-
ity. The same starting address must be selected for all four memory frames.

Interleave switch position 0 corresponds to no external interleaving. Use switch p'bsition 0 if there is
only one MK11 memory frame in the system or if external interleaving among the boxes is not desired.

Interleave switch position 1 is not used.

Starting Address — Refer to the control panel decal shown in Figure 3-31. The decal correlates the octal
starting address switch settings to the decimal starting addresses in 32K word blocks. The first memory
frame in the system, box 0, will have its starting address switches set to 000. The starting address switch
settings of the second memory frame, Box 1, are determined by the capacity of Box 0 (only if the two
memories are not externally interleaved).

For example, if Box 0 contains 256K words of memory, the starting address switches for Box 1 are set
to 010. The starting address for a third memory frame, Box 2, will be the total of the capacities of Box 0
and Box 1. For a fourth memory frame, total the capacities of Boxes 0, 1, and 2. If, in this case, all four
memory frames contained 256K words, then the starting address of Box 2 would be 512K words. The
starting address switches for Box 2 will be set to 020, from the decal. Box 3 will have a starting address
of 256K + 256K + 256K or 768K and its starting address switches will be set to 030.
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If any of the memory frames are externally interleaved, their box controllers must display the same
“starting address. Any memory interleaved with Box 0 will have a starting address of zero. To two-way
interleave Boxes 0 and 1 of the preceding example, set the starting address switches of box controller 1
to 000 and set the interleave switches of Box 0 to 2 and Box 1 to 3. Similarily, Box 2 and Box 3 may be
two-way interleaved by setting the starting address switches of Box 3 to 020, the starting address of
Box 2. The interleave switches of Box 2 and Box 3 will then be changed from 0 to 2 and 3, respectively.

Set the starting address switches to 000 on all the box controllers for four-way external interleaving.
The interleave switch settings will be 4, 5, 6, and 7. Remember that the memory capacity of the four
frames must be equal for four-way external interleaving.

After configuring the MK 11 memory system, enter the starting address, interleaving information, and

the CSR address on the memory box decal. A sample memory box decal is shown in Figure 3-30.

3.6.3 Voltage Checks
After completing the installation and configuration procedures, verify the regulated voltage outputs of
the memory frames (Table 3-3). Perform any necessary adjustments as described in Paragraph 4.5.2.2.

3.6.4 PDP-11/70 System Size Register

The system size register in the PDP-11/70 must be reconfigured to represent the new memory size.
Refer to drawing D-CS-M8140-0-1, sheet SCCN in the PDP-11/70 engineering drawings and to Figure
3-21.

3.6.5 Checkout
Run diagnostics as listed in Figure 3-9.

3.7 NON-MEMORY ADD-ON INSTALLATION
Non-memory add-on installation may be:

1. System Unit (SU) options

2. Rack-mounted options

3. Cabinet options.

The options available to the PDP-11/70 are listed in Appendix F.
Installation in an existing system consists of:

1. Determination of the optimum electrical and physical position of the option on the Unibus
or on the Massbus guidelines are supplied in Paragraphs 3.7.2 and 3.7.3 to aid in this deter-
mination.

2. Mechanical installation of the option.

3.7.1 Mechanical Installation

1. SUs are mounted in BA11-K boxes. All required information is supplied in the BA11- K
Mounting Box Manual, EK-BA11K-MM.

2. Up to five SPCs may be mounted in the processor cabinet, slots 40-44. Refer to appropriate
manual. Slot 40 is reserved for the DL11-A that controls the system terminal. Any addi-
tional SPCs must be mounted in BA11-K boxes.

3. Instructions for installation of rack-mounted and cabinet options are contained in their
respective manuals.
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3.7.2 System Configuration (Massbus) ’
The optimum configuration of the Massbus (RH70) is determined by the same rules used for Unibus
NPR devices (Paragraph 3.7.3). The prepared order of priorities for RH70 devices is as follows:

1. CPU

2. RWSH4
3. RWP0O4
4. RWSO03
5. TWwuUle.

The DWR70 is a customer interface; the speed of this interface should determine the position of the
- DWR70 on the Massbus.

3.7.3 System Configuration (Unibus)

NOTE _
System configuration is a function not only of the
variables mentioned below, but also of size, available
space, and power distribution. These factors are not
discussed here, but must be taken into consideration
when a system is reconfigured.

System configuration as defined here is a function of two variables:

1. The tolerance of each device for delays in service (maximum tolerable latency), and

2. The data transfer demand placed by each device on the system.
As the demand of device X increases, it increases the time that device Y must wait for service.
The order in which devices are serviced depends upon:

1. Their assigned priority, inr'descending order: NPR, BR7, BR6, BR5, BR4.

2. Within each priority, the order in which they are placed on the Unibus (electrical position).
The definitions that follow are taken from the glossary of the Unibus specification:

Latency is the delay between the time that a device initiates a transaction and the time that it
receives a response.

Thus, if a device requests the use of the data section of the bus, is granted the use of the bus,
and then receives the negation of BBSY (signifying that the previous master has released the
data section of the bus), then latency is the delay between the assertion of the request and the
teceipt of the negation of BBSY by the requesting device.

Maximum Tolerable NPR Data Transfer Latency is the longestl time that a device may be
refused bus mastership before it loses data. It affects only devices that transfer data in a
constant stream, e.g., a disk.

Maximum Tolerable BR Interrupt Latency is the longest time the computer may take to
service an interrupt before the requesting device loses its data. The service time includes the
execution of all higher priority interrupts and programs that may be pending, plus the time
spent in the interrupt subroutine of the device in question.
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From the preceding, general rules for configuration may be stated as follows (‘‘behind” means farther
from the processor):

1. In general, BR devices should be placed physically behind NPR devices; thus, the propaga-
tion delay of fast NPR devices is reduced and transfers are faster. For convenience, however,
some BR devices are sometimes placed before NPR devices, e.g., DL11-A/LA36 is first on
the Unibus in the PDP-11/70 (slot 40 of the processor backplane.)

2. Buffered devices (Catcgory 2: see Figure 3-33 for definition) should be placed physwally
behind unbuffered devices (Category 1: see Figure 3-33).

3. Ineither category, devices with higher transfer speed rates should be placed ahead of devices
with lower transfer speed rates.

4. Less used devices may be placed behind devices that are accessed more often, if required.

Figure 3-32 shows the optimum placement of Massbus and NPR Unibus devices in a PDP-11/70
system.

The flowchart (Figure 3-33) provides an algorithm by which these variables can be combined to pro-
duce an optimum Unibus system configuration of both NPR or BR devices. BR devices are placed
behind NPR devices with the same data transfer rates, and before NPR devices with slower data
transfer rates. The same algorithm is used. This flowchart is intended only as a guideline.

NOTE
The algorithm given in Figure 3-33 suggests the opti-
mum positioning of contending devices on the
Unibus. This positioning is not mandatory. If the
configuration resulting from the use of this algorithm
is not satisfactory, alternative placement of devices
should be tried.

3-62



PDP-11/70 PROCESSOR

MASSBUS (RH70)
DEVICE PRIORITY

1. RWS04

2. RWP04

3. RWS03

4. TWU16

UNIBUS DEVICES (NPR)

END OF UNIBUS

XFER RATE > 90 KC/S (11 us/XFER)

RK11C/RKO05 (90 KC/S, 11 us/XFER)
RK11D/RK05

90 KC/S < XFER RATE < 36 KC/S (28 us/XFER)

TM11/TU10 (36 KC/S, 28 us/XFER)

36 KC/S < XFER RATE <5 KC/S (200 us/XFER)

TC11/TU56 (5 KC/S, 200 us/XFER)

5 KC/S < XFER RATE < 1.7 KC/S (600 us/XFER)

RP11C/RP03 (TL = 463 us)

RF11/RS11 (TL = 100 ms)

XFER RATE < 1.7 KC/S (600 us/XFER)

Figure 3-32 PDP-11/70 Configuration
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GIVEN A DEVICE OR SEVERAL Unibus Loading Rules:

DEVICES TO BE ADDED TO AN A) Maximum loading before the first bus repeater is 19DC

EXISTING PDP-11/70 SYSTEM bus loads; between two adjacent bus repeaters is 18DC
bus loads.

B) Maximum unibus cable length between the first bus

repeater and the cpu or between the adjacent bus
repeaters is 50 ft.

ADD DEVICE
TO SYSTEM

DOES THE

THIS CONFIGURATION CONFIGURATION
! IS THE OPTIMUM VIOLATE THE
FOR THE SYSTEM. UNIBUS LOADING

RULES
DATA
XFER RATE OF MAXIMUM DATA MAXIMUM
DEVICE FIXED DEVICE | TRANSFER RATE NPR RATE
CD-11E | 1000 cards/min 1.3 KC/S ADD A BUS
DATA UsEe ‘ cp11-A | 1200 * 0~ 16 " REPEATER
XFER RATE MAXIMUM <e—— DA11:B/ | 500K words/see 500 " VERIFY AT END OF
DETERMINED XFER RATE DR11-B - SYSTEM S
OF DEVICE DH11 16 x 9600 Baud 154 " , (FIG. 3.9) NECESSARY .
‘ DQ11-DA | 10K Baud 125 " -
DQ11-EA 1 Mega Baud 125 "
DV11 9.6K Baud 576 "
GT40 20 ps/point 50 ' MOVE THE LAST OR
I , THE LEAST
i FREQUENTLY USED
i UNBUFFERED
x‘ DEVICE BEFORE
i THE BUS REPEATER
DONE TO IMMEDIATELY
AFTERIT.
]
!
CATEGORY 2: /IS
(1) BUFFERED devices that have more DEVICE A NO . DEVICE CATEGORY 1:
than 6 words of data buffer, e.g.: —» CATEGORY 2 BELONGS TO @—] Devices whose con-
RP11C/RPO3. (2) RF11/RS11 is also DEVICE CATEGORY 1 trollers have < 6
a Category 2 device. words of data buffer,
e.g.: CD11, DA11, DH11,
DQ11,DR11, GT40,
s RK111/RK05. TM11/TU16,
T = Maximum Tolerable NPR or BR Latency. DEVICE YE?® ) YES NPR RATE Te “TUS.G' ;l"he
. - - LISTED IN . <17 KBC/S exception is the )
Category 2 device Unibus sequence is FIG. 3-20 . RF11/RS11, which
determined by comparing Ti of the devices: " belongs to Categ. 2
T = Tdbs - Tbblupx2 PLACE DEVICE
where dbs = device data buffer size IN ORDER OF NPR RATE
Tdbs = time required to xfer dbs INCREASING = WORD/SEC
words to/from device T, VALUES PLACE DEVICE PLACE DEVICE or
Thbblup = Typical data bubble-up COMPUTE - BEFORE ANY IN ORDER OF IN ORDER OF =CARDS/MIN X 1.33
time of controller —> T CATEGORY 1 DECREASING DECREASING or
1. If sector size of device > dbs, L DEVICES NPR RATES NPR RATES =BAUD RATE
Tdbs = dbs x instantaneous data xfer WHOSE NPR AFTER BEFORE n
rate of device RATES ARE CATEGORY 2 CATEGORY 2 where 1 = bits/char
2. If sector size of device < dbs, < 1.7 KBC/S DEVICES DEVICES (typically 7-10)
Tdbs = (dbs x instantaneous data xfer
rate) + (sector gap in us) + xfer
rate x number of words required !
from second sector
IS
NO / THIS
LAST DEVICE
\ ADDED
11-3484
Figure 3-33 Flowchart
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CHAPTER 4
POWER SYSTEM

4.1 SCOPE ’

This chapter describes ac and dc power in the PDP-11/70. Both the processor cabinet and the memory
cabinet power systems are discussed. Included are descriptions of the power supplies, their location
within the cabinets, how they function, voltage adjustments, and component removal procedures.

4.2 OVERALL SYSTEM DESCRIPTION

'Figure 4-1 shows the physical location of the PDP-11/70 power system. The basic components are two

861-D/E power controls (one in the processor cabinet and one in the first memory cabinet), two H7420
power supplies (both located in the processor cabinet) and one power supply (per frame of memory),
located in the memory cabinet. Additional power controls would be required if the basic system is
expanded.

MINIMUM
CONFIGURATION :

(s L — — — — _r _____
pemionlionlounlin prm————p——— el pelege gy glegslerprt =
C 1l = | f—— 7l
IL _——— —— = '
F-—=—=- 7 F--TT T N 1
i | ‘ | '” i
h | (1sT) | 2Ny I 1
|1 (EXPANSION || PROCESSOR MEMORY | MEMORY Tu1e i
| CABINET) CABINET CABINET caBINeT I casineT I
h ‘ ' 1] i
I ' I ! i
1 | l
|I | l I|I I
I | ' b 1
| |“ I
I | | !
! 1 UPPER l ! i
| | H7420 | il !
l | POWER I !
1 | SUPPLY | III |l|

| | L]

;, | LOWER MEmMoRY || it :
! | POWER POWER | i I
f! | SUPPLY SUPPLY 0l !
Il | « ! i . _J'
b — J (I I f
Iy se1-c 861 D/E 861 D/E ge1o/E il 861-C |
|| POWER CONTROL | | POWER CONTROL | ||POWER CONTROL || POWER CONTROL || POWER CONTROL |

b= == dlr nllkn gy m oo oo

11-3317

Figure 4-1 PDP-11/70 Power System, Physical Location

Figure 4-2 is a block diagram of the power system for a typical PDP-11/70. The processor and memory
cabinets derive their ac and dc power from separate sources. In the processor cabinet, the basic devices
are an 861-D power control (120 Vac line voltage) or an 861-E power control (240/415 Vac line
voltage), and two H7420 power supplies. The memory cabinet contains a separate 861-D or E power
control and a memory frame power supply. (Up to seven additional MJ11 memory frames or three
additional MK11 memory frames can be installed. Each would require a separate memory frame
power supply. Refer to Paragraph 4.3.2.).
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PROCESSOR CABINET TO PERIPHERAL
—— -—— —__] DEVICES IN - — -—— -—— - — 1
861-D/E POWER CONTROL || PRcesson UPPER H7420 POWER SUPPLY REGULATORS !
! | A
| i $3 20-30VAC H744 H744 H744 H744 |
SWITCHED ‘ +5V +5V +5V +5V
AC 1{5/230 VAC 1 INPUT TERMINAL NOTE 1
POWER & TRANSFORMER A B c D
OUTLETS 115/230 VAC $2 20-30VAC |
LINE FILTER, ! | |
115/230 VAC
CIRCUIT BREAKERS |
3 PHASE | & CONTROL |
| UNSWITCHED 115 VAC 15 VAC
AC 115/230 VAC $1 5411086 NOTE 2
POWER NOTE 2 +8, +15V +8V, +15V, ACLO, DCLO, LINE CLOCK SIGNALS
consote _ |vore 2§ OUTLETS O I O . REGULATOR |
SWITCH
NOTE 2 é1 I J EL.?I':ASEED TRANSFORMER MONITOR |
l THERMAL @ d—— = | ! MEME | 8
gléL-s%i;F | B REGULATOR FANS CONSOLE LOGIC |
THERMA i " AND POWER
H L i -— — — — — — — — -
[~ ] switcH |
- ‘ MEMORY
| —_— —_— -—— - —— PROTECTION
I LOWER H7420 POWER SUPPLY —8 PROCESSOR
REMOTE CONTROL | REGULATORS | POWER
| (7010695) O ] | | CONTROL
| | 20-30VAC H744 H744 H744 H744 PROCESSOR I
PROCESSOR CABINET l INPUT +5V +5V +5v +5V |—> BACKPLANE
FANS J TERMINAL " ) p L DC DISTRIBUTION
! & TRANSFORMER 20-30VAG
| [ '
I ’ | ! |
. 115 VAC
UPPER & LOWER & 115VAC
Ilioe|c FANS NOTE 2 5411086
C} REGJCZ\T/OR o —15V, ACLO, DCLO SIGNALS
LN ]
] ) POWER LINE ]
I I TRANSFORMER MONITOR |
8
L REGULATOR FANS I |
CABINET i —_— —_— - —_—— —_—— _—
- MJ1t POWER SUPPLY
| 861-D/E POWER CONTROL ]' REGULATORS N
1
I
' Il5/230V?AC $3 ! AC INPUT 115/230VAC TRANSFORMER 20-30VAC H754 H744 H754 H744
SWITGHED i BOX ASSEMBLY (NOTE 3) +20/-5V +5V +20/-5V +5V
| AC #3 20- 30VAC |
POWER ‘s ) NOTE (1) (2) (3) (4)
' ' OUTLETS LM ° | 115 VAC I i | l |
—t— MEMORY
115/230VAC C|R(l:-lNE FILTER, s | ) NOTE 3 , BACKPLANE DC
3 PHASE UIT BREAKER THERMAL SWITCH DISTRIBUTION
& CONTROL
UNSWITCHED MEMORY
AC AC | POWER CONTROL POWER ACLO, DCLO SIGNALS {NOTE 4 _ PROTECTION &
| | comes, L werren e ;oo
1 _ OUTLETS I | By (5411086-YA) | POWER CONTROL
| THERMAL | | I
[ . = [ swimen J L - - - —— —_— i |
NOT

ES:
1. Included with floating point processor (optional)

. Part of power distribution cable harness 7011051
. Part of power cable harness 7010580.

2
3
4. AC/DC low wire harness 7010581 and main memory bus cable.
5

. To optional memory frames.

Figure 4-2 Typical PDP-11/70 Power System
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4.2.1 Processor Cabinet :

The processor cabinet 861 power control is connected to the building mains (120 or 240 Vac 3 phase
wye) which must be capable of supplying 24A (861-D) or 15A (861-E) per pole. Two types of outlets
are provided on the 861: switched and unswitched (Figure 4-2). The switched group of outlets, which
can be controlled either locally or remotely, consist of phase one, two, and three outlets. The un-
switched outlets, however, are controlled solely by the 861 front panel circuit breakers; they are all
phase one. The processor cabinet 861 switched outlets are controlled remotely by a switch .on the
processor console and a thermal cut-off switch in the processor mounting box. A second thermal
switch is flush mounted on the side of the 861 box. These switched outlets are de-energized if either
sensor detects an over temperature or the console switch is turned to the OFF position. The memory
cabinet 861 switched outlets are also de-energized at the same time since the 861s are connected by a
remote control cable.

Two H7420 power supplies, designated the upper H7420 and the lower H7420 according to their
cabinet mounting location, are connected to phase one and phase two switched outlets, respectively,
on the 861 rear panel. Each H7420 power supply contains four H744 +5 V regulators (three in the
upper H7420 if the floating point option is not included in the system). These regulators furnish +5
Vdc to the processor backplane and the processor console. Their applications are listed in Table 4-1. A
circuit description of the H7420 is provided in Paragraph 4.4.4.

In addition to the H744 regulators, each H7420 contains a 5411086 regulator. The 5411086 regulator in
the upper H7420 provides a +8 V and +15 V to the processor backplane and functions as the power
line monitor for the upper supply. This upper 5411086 also produces the line clock output that is used
to drive the KW11-L line frequency and KW11-P real-time clock option. The 5411086 in the lower
H7420 furnishes -15 V to the processor and monitors the lower supply for a low voltage condition. AC
LO and DC LO signals are asserted in the event of a low voltage input to either 5411086 regulator

(Paragraph 4.4.6.1 and Figure 4-34). '

Completing each H7420 power supply are the input terminal block and the transformer assembly. The
input terminal block in the upper H7420 provides 115 Vac to the elapsed time meter (which is mounted
at the rear of the processor cabinet) to the power supply fans (one for the transformer and three for the
regulators), and to the transformer primary. The lower H7420 input terminal block provides similar
connections. However, in place of the output to an elapsed time meter, the lower input terminal block
supplies 115 Vac to the processor mounting box fans (five upper and four lower). The terminal block in
an H7420 used in a 230 Vac environment (861-E power control) provides the same voltage out-
puts.This is accomplished through the use of a different jumper configuration on the terminal block
itself (drawing D-CS-H7420-0-1 and Figure 4-28). The transformer produces 20-30 Vac at the second-
ary (the actual voltage is subject to input voltage fluctuations). Outputs are provided to the H744 and
5411086 regulators.

A single power distribution cable harness (7011051) distributes the power and signal outputs from
both H7420s. In addition to delivering dc voltages to the processor console and the processor back-
plane, the cable routes the AC LO and DC LO signals to the memory protection logic and to the
processor power control logic. The line clock signals go to the line time clock. Also contained in the
cable harness are connecting wires from the processor console switch and the thermal cut-off sensor to
the 861-D/E power control. Figure 4-3 illustrates how the power distribution cable connects the 861
and the H7420s with the processor backplane.

A more detailed description of the processor cabinet and the H7420 power supply is prov1ded in
Paragraph 4.4.4.

4-3



Table 4-1 Processor Power Supply Voltage Regulators

Location
(Note 1)

Application
(Figure 4-20)

A

Upper H7420

Lower H7420

+5 V to proces-
sor module slots
2-5. Included
only with the
FP11 option.

+5 V to proces-
sor module slots
1, 6-9.

+5 V to proces-
sor module slots
10-15.

+5 V to proces-
sor module slots
36-44.

+5 V to proces-
sor module slots
20-22.

+5 V to proces-
sor module slots
16-18 and to the
console.

+5 V to proces-
sor module slots
24-28.

+5 V to proces-
sor module slots
29-35.

+8 and +15 V to
processor back-
plane; AC LO
and DC LO sen-
sing for the upper
H7420.

-15 V to proces-
sor backplane;
AC LO and DC
LO sensing for
the lower H7420

Type Name Quantity
H744 +5 V Regulator 8 (Note 2)
5411086 +8, +15 V Regulator | 1

5411086 -15 V Regulator 1

Notes:

1. Location within the H7420s.

2. Seven if the FP11 option is not included.
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PROCESSOR
CABINET FANS

¢1 UNSWITCHED

\

— #1 SWITCHED
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Figure 4-3
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4.2.2 Memory Cabinet

As previously mentioned, the memory cabinet has its own power system (Figure 4-2). This system
consists of an 861-D/E power control and a memory power supply. The 861s in the processor and
memory cabinets are connected via a remote control cable (7010695). This cable connection allows the
switched outlets on both power controls to be de-energized in the event either power control is shut
down due to over temperature or if the console switch is turned to the OFF position (MJ11 only). The
memory cabinet 861-D/E is connected to the building mains (120 or 240 Vac 3-phase wye). This source
must be capable of supplying 24 A (861-D) or 15 A (861-E) per pole. Switched and unswitched outlets
are provided on the 861; the switched outlets are the power source for the one or more memory frames
included in the system. Switched phase 3 power is used if the minimum memory configuration of one
frame is installed.

The MJ11 power supply (120 Vac: 7010694-00; 240 Vac: 7010694-01) consists of an ac input box with
an associated power control circuit, a transformer assembly, a power line monitor circuit, four voltage
regulators and two 1211714 fans.

The MK 11 power supply (120 Vac: 7014227-00 240 Vac: 7014227-01) consists of an ac inpuf box with
an associated power control circuit, a transformer assembly, a power line monitor circuit, four voltage
regulators, two 1211714 fans, and three H775 battery backup units.

The ac input box, under the direction of the ac power control circuit, routes the ac input power to the
transformer assembly. Two types of boxes are used: one (7009811-1) for a 120 Vac input from an 861-
D power control, and one (7009811-2) for a 240 Vac input from an 861-E power control. Only one ac
input box is installed-in each memory power supply. The ac power control circuit (5410993) controls
the 120/240 Vac input to the transformer. A shorting wire in the MJ11 maintains the circuit in an ON
condition, i.e., power is routed to the transformer. However, an input from a thermal switch attached
to the transformer can open this circuit if an over-temperature condition is sensed. In the MK11, the
power switch on the box controller switches ac power to the transformer via connector J4 on the ac
input box.

In the 7010014 (MJ11) or 7011486 (MK11) transformer assembly, two terminal blocks, with power
inputs from the ac input box, have outputs to two fans that cool the transformer. Other terminal block
outputs are to the transformer, which steps down the line voltage (120/240 Vac) to the required 20/30
Vac input for the regulators and the power line monitor circuit.

The power line monitor circuit and 15 V regulator are part of the 5411086; the regulator portion of the
card is not used in the MJ11 or MK11 application - 5411086-Y A. If a low voltage condition occurs at
the 20-30 Vac input from the transformer assembly, the 5411086-YA asserts AC LO and DC LO
signals. These power fail signals are carried to the memory protection logic and to the processor power
control logic via a wire harness (7010581) and the main memory bus cable.

There are four voltage regulators used in the MJ11 power supply, two H744 and two H754. The H744
regulators generate +5 V and the H754 regulators generate both -5 V and +20 V. These dc voltages
are routed to the memory backplane through the power cable harness (7010580). This cable also
carries the 20-30 Vac input to the regulators from the transformer.

There are four voltage regulators used in the MK 11 power supply, one H7441 and three 7014251. The
H7441 regulator generates +5 V and the 7014251 regulators generate +5 V, +12 V, and -12 V. Cable
harness 7014228 routes the stepped down ac voltage to the regulators and also routes the regulated
voltages from the regulators to the memory backplane.

Figure 4-4 shows the power and signal connections between the 861 power control, the MJ11 power

supply and the memory backplane. Figure 4-5 shows the power and signal connections for the MK11
memory.
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Figure 4-4 MJ11 Memory Cabinet Power Connections
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Figure 4-5 MKI11 Memory Cabinet Power Connections
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The contents of the power system are housed in a welded steel chassis. The chassis is rectangular and
measures approximately 7-3/4 inches long by 10-1/2 inches high by 17 inches wide. The top power
system cover is held in place by six screws. The main structural member contains cutouts and drill
holes which enable screws to be inserted for securing the regulators, ac input box, transformer assem-
bly, and fans. Cutouts for the regulators allow the regulator ON indicators to be monitored and the
regulator output voltages to be adjusted.

A more detailed description of the memory cabinet and the power supply is provided in Paragraph
4.4.6 for the MJ11 and Paragraph 4.4.7 for the MK11.

4.3 PRIMARY AC POWER, 861 POWER CONTROL ‘

Power from the building mains is applied to the system components in the processor, memory, and
expansion cabinets through 861-D/E power control units. In a minimum configuration system con-
sisting of a processor cabinet and a memory cabinet, power is controlled by two 861-D/E power
controls, one in each cabinet. The controls are located at the bottom front of the cabinets (Figure 4-1).

The 861-D is used with 120 Vac, 3-phase lines; the 861-E is used with 240 Vac (415 Vac phase to phase),
3-phase lines. Both versions are contained on panels intended for mounting in racks or cabinets that
accept standard 19-inch pancls Each power controller requires 5-3/16 inches of vertical mountmg
space and extends 11 inches into the mounting rack or cabinet.

Figure 4-6 is a simplified block diagram of the 861-D Power Controller. Four basic functions are
performed:

1. Control of large amounts of power by control signals of small power content.
2. Convenient distribution of primary power to controlled devices.

3. Filtering of primary power to controlled devices.
4

Automatic removal of primary power from controlled devices in case of overload or over-
temperature conditions.

Circuit descriptions of the 861-D and 861-E are given in Paragraph 4.3.5; ac power and remote power
control connections are descri‘bed in Paragraphs 4.3.2, 4.3.3, and 4.3 4.

CIRCUIT UN-
BREAKERS SUITCHED
AC LINE PILOT CIRCUIT
INPUT FILTER 1 LAMPS BREAKER
CON- SPIKE CIRCUIT SWITCHED
-—— SUPPRESSION |— -
TACTOR BREAKERS OUTLETS
REMOTE CIRCUIT

OFF
LOCAL |
SWITCH

PILOT je— POWER REQUEST
CONTROL[*+— EMERGENCY SHUTDOWN
CIRCUIT

ja— COMMON

THERMAL
SWITCH
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Figure 4-6 861 Power Controller Simplified Block Diagram

4.3.1 Power Control Specifications
Power control specifications are listed in Table 4-2. Reference should be made to the 861-4, B, C, D, E,
F Power Controller Maintenance Manual for additional information.
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Table 4-2 Power Controller Specifications

Mechanical and Environmental
Dimensions

Weight
Cooling Method

Mounting

12.7cmh, 48.57 cm w, 2794cmd(5mhx 19- 1/8
inwx 11 ind)

12.24 kg. (approx) (27 Ib) .
Convection

Rack (standard 19 in)

Ambient Temperature (recommendcd temperature)

Operating
Storage

Relative Humidity

Altitude (max)
Shock, Non-operating

Vibration, Non-operating

Electrical
Input Power
Voltage-phase to neutral
of 3-phase wye

-phase to phase

Phase
Frequency
Current
waer Requirements
Full load -
No load

vlnrush Current Capability

Input Overvoltage Transient
(power controller alone)

0° to +70° C
-40° to 71° C

95% max
(no condensation)

2438 m (8,000 ft)

‘40 G (duration 30 ms)

1.89 G rms average, 8 G peak; varying from 10 to
50 Hz, 8 dB/octave roll-off, 50-200 Hz; each of six
dlrectlons

861-D: 90 Vac - 132 Vac
861-E: 180 Vac - 264 Vac

861-D: 156 Vac - 229 Vac
861-E: 312 Vac - 458 Vac

3-phase (120 degree displacement) wye connection

47-63 Hz

861-E: 24 A per phase

861-E: 15 A per phase

861-D: 8640 VA

861-E: 10800 VA

10 VA maximum

600 A peak, 1/2 cycle per phase

180/260 V, 1 second
360/720 V, 360 ms
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Table 4-2 Power Controller Specifications (Cont)

High Voltage Transients
Magnitude
Duration
Frequency
Average Power

Leakage Current

Activate Time
Deactivate Time

Input Breaker

Thermoswitch

Input Power Connection

Remote Power Control
Remote Switching Control Connectors

Remote Control Cable

Input Signal Current Levels
(for worst case line voltage)

Input Signal Voltage Levels
(for worst case line voltage)

Bus Signal Line Overload Capability

Power Control Impedance
Power Control Capacitance

Output
Outlets (power)

Outlet Current Ratings

1 kV

<0.1us

<10 us once every 10 s
<0.5W

861-D: 1.75 mA max
861-E: 3.5 mA max

20 ms (from switch closing to power out)
10 ms (from switch opening to power out)

Delayed action, manual reset, magnetic; 861-D: 30
A; 861-E: 15 A

Opens at 71.1° C (160° F), automatically resets at
49° C (120° F), (exposed to ambient air external to
controller) :

861-D: NEMA L21-30P
(Table 4-3)
861-E: None provided

Three: Female, AP 1-480304-0 (DEC-12-09350-03)
with Amp 61117-4 (DEC-12-09379) pins or equiva-
lent. These mate with AMP 1-480305-0 (DEC-12-

09351) connectors with AMP 61118-4 (DEC-12-
09378) pins or equivalent.)

DEC 7010695

0.5 mA min, 40 mA max Power Request
0.5 mA min, 80 mA max Emergency Shutdown

+3.0 V max = low; +35 V min = high

125 Vac rms, 60 Hz, 13K ohms impedance in rela-
tion to pin 3 for two seconds with no damage
Inductive (diode suppressed)

200 pF (max)

14 (10 switched, 4 unswitched)

861-D: 15 A/outlet, 24 A /phase
861-E: 12 A/outlet, 15 A/phase
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4.3.2 Power and Power Control Connections

The H7420 processor cabinet power supplies and the memory cabinet power supply are connected to
the switched outlets of the two power controls. All power supplies within these cabinets are single
phase. The upper H7420 is plugged into a phase 1, circuit 2 outlet while the lower H7420 is plugged
into a phase 2, circuit 1 outlet on the processor cabinet 861 power control (Figure 4-7). If the system
contains a single memory frame, the memory power supply is connected to a switched phase 3 outlet
on the memory cabinet 861 power control. Additional memory frames use switched phase 1, 2, or 3
outlets on the 861, as shown in Figure 4-8.
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KEY SWITCH (P1) SWITCH POWER CONTROL
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° ; \& e — ’j
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'Figure 4-7 Processor Cabinet Power and Remote Control Connections
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Figure 4-8 PDP-11/70 Power (Phase) Assignments

The 861-D/ E power controls in adjacent cabinets are interconnected to allow power in all cabinets of
the system to be controlled from the processor console (power ON/OFF) or from emergency shut-
down devices, i.e., thermal sensors. The remote power control cables used to interconnect the system
cabinets contain three conductors and connect to three pin Mate-N-Lok connectors that are plugged
into the 861 front panel (Figure 4-7). The following signals are routed to the pins:

Pin 1 POWER REQUEST - A ground on this line activates the power control circuits and
energizes the device.

i’in 2 EMERGENCY SHUTDOWN - A ground on this line de-energizes the device.

Pin 3 GROUND RETURN - This is the ground return for the preceding two signals.
The three remote power control connectors on the power controller are connected in parallel. When
power is turned on at the processor console, a ground is routed via the power request line to all the

power controllers in the system, causing their switched outlets to be energized.

A more detailed description of remote power control is contained in Paragraph 4.3.4.
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4.3.3 Primary AC Power Connections

Of the two 861 power control versions supplied with the PDP-11/70, only the 861-D is equipped with
an input power cable and connector. This cable is 15 feet long and consists of insulated stranded
conductors. The input power cable connector and receptacle part numbers are listed in Table 4-3. The
primary power outlet (receptacle) at the installation site must be compatible with the input power cable
connector on the 861-E, Figure 4-9 shows the 861-D connector and receptacle outlines in addition to
wire color coding information.

NOTE
In MK11 memory cabinets, the 861
LOCAL/OFF/REMOTE switch must be in the
LOCAL position. Power to the memory is controlled
by the box controller power switch.

Table 4-3 861-D Input Power Connector

Description Poles Wires
120 Vac, 30, 4 5
30 A, 5-prong No.10 AWG
twist
Plug , Receptacle
NEMA DEC No. Hubbell No. | NEMA DEC No. Hubbell No.
L21-30P 12-12314 2811 L21-30R 12-12315 2810
RECEPTACLE PLUG
EARTH $1 BLACK GREEN

GROUND

NEUTRAL P2 RED WHITE

NEMA L21-30P
NEMA L21-30R ORANGE

11-3165

Figure 4-9 861-D Power Control Connector Outline
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4.3.4 Remote Power Control Connections

Each cabinet in a PDP-11/70 system has one 861-D or 861-E power control. All the power controls are
connected by a 3-wire bus that carries a remote turn-on signal (line 1), an emergency turn-off signal
(line 2), and a control ground (line 3). These signals appear on pins 1, 2, and 3, respectively of the
power control’s J1, J23 and J24 connectors. Operation occurs as follows:

1. Connection between line 1 and line 3 energizes the power control relay and applies power to
the components under control. When the LOCAL/OFF/REMOTE switch on the power
control is in LOCAL, line 1 and line 3 are connected.

2. Connection between line 2 and line 3 overrides all other conditions to disconnect input
power to the components under control.

3. If no connection exists between either lines 1 or 2 and line 3, the components will remain in
the power off state unless the LOCAL/OFF/REMOTE switch is in LOCAL.

Table 4-4 summarizes these connectors.

Table 4-4 Power Control Operation

Switch Position
Connections Local Off Remote
Between Control Switched Switched Switched
Lines Power is: Power is: Power is:
None ON OFF : OFF
1-3 ON OFF ON
2-3 OFF OFF OFF
1-3,2-3 OFF OFF OFF

Three identical parallel-wired Mate-N-Lok connectors are provided on each power control. A 3-foot
cable, DEC part number 7010695, is supplied with each cabinet to connect the power control of that
cabinet to the power control in the next cabinet (Figure 4-10). Because each power control must be
capable of connecting to the power controls in the preceding and following cabinets, two Mate-N-Lok
connectors are reserved for the intercabinet cables; a third connector is provided for connection to
thermal switches and other shut-off devices within the cabinet.

4.3.5 Power Controls 861-D and 861-E
Two versions of the power control are available for use in the PDP-11/70 (Figure 4-11):

1. 861-D 90-132 Vac, 47-63 Hz, 3-phase, 24 A /phase (30A circuit breaker)
2. 861-E 180-264 Vac, 47-63 Hz, 3-phase, 15 A/phase (15 A circuit breaker)

Circuit schematics of the 861-D and 861-E power controls are included in the engineering drawing set
(D-CS-861-D-1 and D-CS-861-E-1).

Both versions of the 861 are similar. However, they are discussed separately in Paragraphs 4.3.6 and

4.3.7 for clarification purposes. The pilot control boards in the 861-D and 861-E are identical; they are
described together in Paragraph 4.3.8.
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4.3.6 Type 861-D Circuit Description

Figure 4-12 is an 861-D simplified circuit schematic. The 861-D is a 90-132 Vac, 47-63 Hz, 3-phase

power controller.

AC INPUT
NEM%or o TLINE FILTER

4 UNSWITCHED

OUTLETS

o1
CK 1

cB2

cer (, (208

o1 22 02
CK2 CK1 CK 2
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I 30A lK1 ! T
t —
| =
I | ::|—~= :ch %C\)N-IrTCHED
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| e
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| ! |
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| I Jeon ' (C (zoa (" (C20a
L-—-
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CK1  cK2

-1
I
I
B
|
|
I

RE MOTE

J N

CP-1732

Figure 4-12 861-D Simplified Circuit Schematic

Power is applied to the terminal block mounted on the power line filter via a 15-foot line cord. This
filter contains 0.03 uF capacitors which connect between neutral and each of the 3-phase lines, and
between neutral and ground. Also contained in the filter are nine chokes, connected in series with each
of the four lines and ground. The capacitors provide low impedance paths to ground for high fre-
quency line components. The chokes present a high impedance to these components. If 90-132 Vac
exists between phase 1 and neutral, 11 lights. If 90-132 Vac is present between phase 2 and neutral, 12

lights. Similarly, if 90-132 Vac is present between phase 3 and neutral, I3 lights.
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All three lines are connected to 30 A elements in circuit breaker CB7. All loads connected to the power
controller (both switched and unswitched) are controlled by individual 20 A circuit breakers, CBI
through CB6. :

If the current through any of the lines exceeds 20 A, the respective circuit breaker trips, removing
power from the loads. Phase 1, circuit 1 outlets connect across the main circuit breaker output. These
outlets are energized (90-132 Vac) whenever the circuit breaker is closed. All outlet lines from CB7 are
connected to a normally open contact on contactor K1. The field coil associated with K1 is energized
by 156-229 Vac from the output of CB7 if a relay (K1*) on the pilot control board is closed (see
Paragraph 4.3.8 for a description of the pilot control board).

When K1 is closed, 90-132 Vac is applied across phase 1, circuit 2, phase 2, circuits 1 and 2, and phase
3, circuits 1 and 2. The three 0.1 uF capacitors (C1 and C2), connected across the lines at the relay,
reduce the amplitude of voltage spikes at the output of the controller when switching inductive loads,
thereby preventing interference to nearby electronic data processing equipment.

4.3.7 Type 861-E Circuit Description -
Figure 4-12 is a simplified circuit schematic of the 861-E, the 180-264 Vac (312-457 Vac phase to
phase), 47-63 Hz, 3-phase version of the power controller.

Power is applied to the terminal block mounted on the power line filter. This filter contains 0.03 uF
capacitors which connect between neutral and each of the 3-phase 180-264 Vac lines, and between
neutral and ground. Also contained in the filter are nine chokes, connected in series with each of the
four lines and ground. The capacitors provide low impedance paths to ground for high frequency line
components. The chokes present a high impedance to these components. If 180-264 Vac is present
across each line at the output of the line filter, I1, 12, and 13 light. Each side of the line connects to a 15
A element of circuit breaker CB1. All loads connected to the power controller (both switched and
unswitched) are controlled by CBI1. If the current through either line exceeds 15 A, CB1 trips, remov-
ing power from the load. Phase 1, circuit 1 connects across the output of CB1. These outlets are
energized (180-264 Vac) whenever the circuit breaker is closed. Each output line from CB1 connects to
a normally-open contact on contactor K 1. The field coil associated with K1 is energized by 180-264
Vac from the output of CBI if a relay (K1*) on the pilot control board (Paragraph 4.3.8) is closed.
When K1 is closed, 180-264 Vac is applied across outlets phase 1, circuit 2, phase 2, circuits 1 and 2,
and phase 3, circuit 1 and 2. The 0.1 uF capacitors (C1 and C2), connected across the lines at the relay,
reduce the amplitude of voltage spikes at the output of the control when switching inductive loads,
thereby preventing interference to nearby electronic data processing equipment.

4.3.8 Pilot Control Board Circuit Description

Figures 4-12 and 4-13 show the pilot control board simplified circuit schematic. The pilot control
board contains the circuitry which allows remote turn-on and emergency turn-off of the switched
power outlets in both 861 power controller versions. These functions are accomplished by controlling
the voltage applied to the field coil of relay K1 in the 861 power controller.

Basically, the circuit consists of a full-wave rectifier loaded by the center-tapped field coil of a relay.
Three control lines connect to the board. Pin 3 connects to the center-tapped secondary of the full-
wave rectifier transformer. (The center tap is returned to chassis ground through a plug connection.)
Pin 2 is the disable (emergency shutdown) line from the signal bus, pin 1 is the enable (power request)
line from the signal bus. Two additional lines (from the thermal switch) are connected to the lines
associated with pins 3 and 2.
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Figure 4-13 861-E Simplified Circuit Schematic

When the LOCAL/OFF/REMOTE switch is in the REMOTE position and pins 3 and 1 are con-
nected, current flows through the lower portion of the center-tapped relay field coil to the full-wave
rectifier transformer. This action closes the relay on the pilot control board and causes an energizing
potential to be applied across the field coil associated with contactor K1 in the power controller,
thereby energizing the controlled outlets. When pins 3 and 2 are connected (emergency shutdown is
true), current flows through the lower and upper halves of the center-tapped field coil in different
directions before returning to the power supply transformer. The resultant current through the field
coil is less than that required for holding the relay closed. Therefore, energizing potential is not present
at contactor K1 and power is removed from controlled outlets.

Diode D2 provides a current path in the lower section of the coil to prevent closing the relay in
instances where pins 3 and 2 are connected, but no connection exists between pins 1 and 3.
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Closing T1 (the thermal switch) performs the same function as emergency shutdown (connects pins 2
and 3 together). This switch is exposed to the ambient air surrounding the power controller. Temper-
atures above 71° C (160° F) close the switch (disabling the switched outlets). The switch resets auto-
matically when the temperature drops below 49° C (120° F).

Placing the LOCAL /OFF /REMOTE switch in the LOCAL position provides a connection between
pin 3 and the lower portion of the coil to energize relay K1, regardless of the state of the power request
line on the signal bus. With MJ11 memories, this switch position is normally used for maintenance
purposes; operations on the pilot control board are exactly the same for situations where a connection
is provided between pins 3 and 1 of the signal bus connector due to closing of a circuit in an external
device. MK 11 memories require that this switch be in the LOCAL position. A connection between
pins 2 and 3 disables the switched outlets, regardless of the position of the LOCAL/OFF/REMOTE
switch.

4.3.9 AC Power Distribution

AC power distribution for both the processor and memory cabinets is depicted in Figure 4-2. In the
processor cabinet the upper H7420 power supply is connected to a phase 1, circuit 2 outlet on the 861-
D/E power controller (Figure 4-14). The lower H7420 uses a phase 2, circuit 1 outlet; those peripheral
devices installed in the processor cabinet use phase 3 power. (These are all switched outlets.) The two
processor cabinet fans (located at the top of the cabinet) obtain their power from an unswitched outlet
on the 861 front panel. The ac power cord for the fans is routed through a terminal block that is
attached to the inside surface of the top left part of the cabinet frame. The electrical hook-up at the
terminal block is the same for both 115 and 230 Vac systems (Figure 4-14).

Several other devices in the processor cabinet use ac power from the 861-D/E power control. They are
the transformer and regulator fans in both H7420s, the elapsed time meter (located at the rear of the
cabinet), and the upper and lower processor box logic fans (Figure 4-2). The source of 115 Vac power
for these devices is two terminal blocks (TBl) located in the upper and lower H7420s. The electrical
jumper configuration at these terminal blocks is determined by the input voltage to the H7420: 115 Vac
from an 861-D or 230 Vac from an 861-E (see note on Figure 4-14).

In the memory cabinet, the memory power supply obtains its power from a phase 3 switched outlet on
the 861-D/E. Additional memory frames use phase 1 and phase 2 switched power from the 861 (Figure
4-8). Several connections in the memory (at two terminal blocks in the transformer assembly) provide
115 Vac to internal cooling fans (drawing E-AD-7010694-0-0).

The distribution of the 20-30 Vac output of the H7420 and MJ11 transformer secondaries is described
in Paragraphs 4.4.4 (for the H7420), and 4.4.7 (for the MJ11) and 4.4.7 (for the MK11).

44 DC POWER, H7420, MJ11, and MK11 POWER SUPPLIES
Switched ac power from the 861-D/E power controls in the processor and memory cabinets is routed

to the H7420 and memory power supplies that generate the required dc voltage for the system (Figure
4-2, 4-3, 4-4, and 4-5).

4.4.1 DC Power Distribution
The outputs from the H7420 and MJ11 power supphes are channeled through three wire harnesses to
the processor console and the processor and memory backplanes. AC power to the logic fans, to the

elapsed time meter, and to the MJ11 voltage regulators is also sent through two of these harnesses
(Figure 4-2).
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4.4.2 Power Distribution Cable Harnesses

Three power distribution harnesses are used in the PDP-11/70: one in the processor cabinet, 7011051
(Figure 4-15) and two in the memory cabinet, 5010580 and 5010581 (Figure 4-16). In general, the
power harness connectors are assigned a number with a “P” prefix; e.g., P1, P2, etc., whereas the
connectors attached to the hardware (regulators, backplanes, etc.) have a “J*’ prefix. Several excep-
tions to this can be noted on Figure 4-15. These harnesses contain several different types of Mate-N-
Lok connections (both male and female). They are shown in detail on drawings D-IA-7010580-0-0, D-
1A-7010581-0-0 and D-IA-7011051-0-0. Figures 4-17, 4-18, and 4-19 are photographs of the processor
and memory cabinets that show the harnesses in relation to the power supplies.

The 7010580 power distribution harness interconnects the transformer assembly, regulators, and the
memory backplane. The harness routes 30 Vac to the regulators and regulated dc voltage to the mem-
ory backplane.

The 7010581 harness interconnects the transformer assembly, the 5411086-YA power line monitor
board, and the memory backplane. The harness routes 30 Vac to the power line monitor board, and
power fail signals (AC LO and DC LO) to the memory backplane.

4.4.3 MJ11 Backplane Power Distribution

Processor cabinet power is applied to the processor backplane via the power harness to ten connectors
(Figure 4-15). Six are voltage inputs (P2 through P7) and four are ground connections (P25 through
P28). Ground is established through three connectors (from P25, P27, and P28) fastened to the back-
plane with the wire harness cable clamps. A separate plug (P1) on te harness (Figure 4-20) is the
power and signal connection to the processor console (J4). An additional plug (P8) provides a con-
nection for power to the five upper and four lower processor mounting box fans. P8 also connects the
thermal switch in the mounting box to the 861 power control. The processor backplane row and slot
assignments are shown in Figure 4-20; backplane connectors and pins are shown in Figure 4-21. Table
4-5 lists all the processor cabinet power and signal connections. These connections are also shown on
drawing D-IC-11/70-0-2.
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Figure 4-18 Processor Mounting Box
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-15V, DCLO 2, and DCLO X
are from lower H7420.

+8V, +15V, ACLO 1, DCLO Y,
ACLO 4, LINE CLOCK, and
DCLO 1 are from upper H7420.

Slot B regulator provides power
to slots 1, 6-9.

SLOT K

29-35 —ll 36-44 =||
SLOT L SLOT D

11-3201

Figure 4-21 Processor Backplane
Connectors and Pins
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Table 4-5 Processor Cabinet Voltage/Signal Connections

(Refer to Figures 4-19 and 4-20)

Voltage/ H744 Regulator Backplane Processor/
Signal Regulator Plug-Pin Plug-Pin Modules
+5V Slot A P9-2, § P2-5, 6 Slots 2-5
Slot B P11-2, 5 P2-1, 2 Slots 1, 6-9
Slot C P12-2, 5 P3-5, 6 Slots 10-15
Slot D P13-2, 5 P7-6, 8 Slots 36-44
Slot H P17-2, 5 P4-1, 2 Slots 20-22
Slot J P18-2, 5 P4-4, 5 Slots 16-18
Also to processor
console (P1-8) via
P4-6
Slot K P19-2, 5 P5-1,2 Slots 24-28
Slot L P20-2, 5 P6-5, 6 Slots 29-35
Ground Slot A P9-3, 4 P28-1, 2 All ground
Siot B P11-3, 4 P28-3, 4 connections
Slot C P12-3, 4 P28-5, 6 are common
Slot D P13-3, 4 P1-7; P27-4
Slot H P17-3, 4 P25-1, 2
Slot J P18-3, 4 P27-1,2
Slot K P19-3, 4 P25-3, 4
Slot L P20-3, 4 ‘ P25-5, 6
Voltage/ H7420 Power Supply Backplane Processor/
Signal Power Supply Plug-Pin Plug-Pin Modules
Upper P15-5 P28-8
Lower P22-2, 3 P26-5
Logic Ground Upper P15-7 P26-1
Lower P22-7 P26-2
+15V Upper P15-3 P3-2,3 Slots 40-44
-15V Lower P22-4 P5-5,6 Slots 2, 17, 25-27,
29-31, 33-35, 37-
44
+8V Upper P15-1 P2-8 Slot 1 (CP
Maintenance
card)
Line Clock (LTO) Upper P15-11 P2-7 Slot 1 (KW11)
Bus ACLOL Upper P15-8 P3-7 Refer to
Lower P22-10 P3-7 Figure 4-37

for complete AC
LO, DC LO
Circuit
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Table 4-5  Processor Cabinet Voltge/Signal Connections (Cont)

Voltage/ H7420 Power Supply Backplane Processor/
Signal Power Supply Plug-Pin Plug-Pin Modules
BUSACLOL Upper P15-10 P7-7
(Cont) Lower P22-8 P7-7
Bus DCLOL Upper P15-9 P6-1
Lower P22-12 P4-3
Main DC LO L Upper P15-12 P3-8
Lower P22-9 P7-4
Voltage/ H7420 Power Supply Regulator
> Signal Power Supply Plug-Pin Plug-Pin Remarks
20-30 Vac Upper P10-1, 2 P9-6, 7 Regulator A
P14-1, 2 P11-6, 7 Regulator B
P14-7, 8 P12-6, 7 Regulator C
P10-8, 10 P13-6, 7 Regulator D
Lower P21-7, 8 P17-6, 7 Regulator H
P21-1, 2 P18-6, 7 Regulator J
P16-8, 10 P19-6, 7 Regulator K
Pl16-1, 2 P20-6, 7 Regulator L
Voltage/ H7420 Power Supply H7420 Fan
Signal Power Supply Plug-Pin Connections Remarks
115 Vac Upper P10-3, 7 J10, J11 Upper H7420,
Fan 2
J8, J9 Upper H7420,
Fan 3
J6, J7 Upper H7420,
) Fan 4
Lower P16-3, 7 J10, J11 Lower H7420,
Fan 2
J8,J9 Lower H7420,
Fan 3
J6, J7 Lower H7420,
Fan 4
Voltage/ H7420 Power Supply Processor
Signal Power Supply Plug-Pin Cabinet Plug Remarks
Upper P10-5, 6 P34, P35 Elapsed Time
Meter
Lower P16-5, 6 P8-1, 2 9Processor
mounting box
) logic fans
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Two plugs on the processor power harness, Pv3 and P24, connect the console ON/OFF switch (via P1)
and the thermal switch (via P8) to the 861 power control (Figure 4-14).

Fourteen of the harness connectors are attached to the upper and lower H7420s. Seven (P9 through
P15) go to the upper H7420 and seven (P16 through P22) go to the lower H7420. Figure 4-3 shows how
the processor power harness plugs connect the backplane to the H7420s. The two remaining con-
nectors on this harness, P34 and P35, are used to apply ac power to the elapsed time meter (Figure
4-17).

Memory cabinet power is distributed to the memory backplane via the power harness. The harness
contains nine connectors (Figure 4-16). Two connectors (P18 and P21) apply dc voltage to the back-
plane (Table 4-6). A third connector (P20) is for ground distribution that originates at a chassis ground
- connection on the backplane (Figure 4-19). At the MJ11 power supply, four connectors (P13 through
P16) are attached to the voltage regulators and one connector (J1) routes the ac input from the trans-
former secondary to the four regulators. The last connector on the harness is P3, which is functionally
separate from the others. P3 is attached to the ac power control board in the MJ11 and contains a
single shorting loop. This loop maintains the MJ11 in the ON mode during normal operation (Figure
4-2 and drawing E-AD-7010694-0-0).

Table 4-6 MJ11 Memory Cabinet Voltage/Signal Connections
(Refer to Figure 4-21)

Regulator Backplane
Voltage/Signal Wire Color Regulator Plug Pin Plug Pin
+5V Red H744 (No. 4) P16-2,5 P21-5,6,7,8
, H744 (No. 2) P14-2,5 P18-1,2,3,4
+20V Orange H754 (No. 3) P15-5 P21-3,4
H754 (No. 1) P13-5 P18-5,6
-5V Brown H754 (No. 3) P15-3 P21-1,2
H754 (No. 1) P13-3 P18-7,8
Ground Black H754 (No. 1) P13-2 (Note) P20-3
H744 (No. 2) P14-3,4 P20-4,5
H754 (No. 3) P15-2 P20-7
H744 (No. 4) P16-3,4 P20-6,8
5411086-Y P6-4,11 P19-4,5
DC LO Violet 5411086-YA P6-1,2 P19-6,7
ACLO Yellow 5411086-YA P6-3, 8 P19-8

NOTE: Ground connections on J20 and J19 (layer 3) are common to each other. P20-2 is connected to

chassis ground on the backplane (Figure 4-19).
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A second wire harness is routed adjacent to the memory power harness in the MJ11. This is the ac/dc
low wire harness (Figure 4-16). It is used to convey AC LO and DC LO power fail signals from the
5411086-YA low voltage detection circuit to the memory backplane, and ac power from the trans-
former to the 5411086-YA. Three connectors, P6, J2, and P12, are used for these functions.

Figure 4-22 depicts the MJ11 power supply and memory backplane connections made with the two
wire harnesses (7010850 and 7010851) just described. In the drawing the four backplane layers are
separated to show where each signal/voltage is applied. Layer four is the one observed when the
backplane is viewed from the bottom (pin side). Some jack pins are common to each other due to an
electrical connection on the associated backplane layer. Consequently, a voltage or signal may be
present at more than one jack pin even though it is sent to just one plug pin. For example, -5 V is sent
to P21-1 from regulator 3. However, -5 V is present at both J21-1 and J21-2 because of an etch
connection on layer one between these two pins. Figure 4-23 is a cross-sectional view of this part of the
backplane. Table 4-6 lists the backplane pins that are common to a particular voltage or signal. P<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>