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CHAPTER 1 INTRODUCTION

1.1 SCOPE

This manual, the PDP11/40 System Manual, provides a general
introduction to the PDP11/40 svstem and includes secticons on
installation, operation, the instruction set, options, mounting
and power, and maintenance. This overview is supplerented with
references to other manuals in the PDP11/40 series for detailed

explanations.

The PDP11/4O manuals provide the user with the theorv of operation
necessary to understand, operate, and maintain the PNDP11/40 Svstem.
These manuals reference associated engineerina drawinas, bhoth |
are listed in Table 1-2. Please note that the associated drawinas
are separate volumes and documented by their Drawina Directorv

number (not the manual number). Both volumes are necessary.

The level of discussion in each manual assumes that the reader

is familiar with basic digital computer theorv. The maintenance
rhilosophy presents information about normal system oreratinn

and enables the user to recognize trouhle svintoms and to nerform
necessary corrective action. Fach individual manual contairs thecrv
of oreration, diaqrams, maintenance technimues. Tocic drawines for

the specific component covered are contaired in serarate volures.




This chapter describes the basic system components {paraagraph 1.2) y}
and provides a functional description of the overall PDP-11/40 system

and each of its major components (paraqraph 1.3). The remainder of

the chapter covers applicable documents (paragraph 1.4), engineerina

drawings (paragranh 1.5), and termirologv (paracranh 1.6).
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1.2 SYSTEM COMPONEMNTS

The PDP-11/40 System consists of six hasic components: processor,
prograrmer’s console, core memory, DECwritcr with associated
control, power supply, and mounting hex. Possible variaticn to

this basic system are listed in Tahle 1-1.

Options and peripherals added to the bhasic PDP-11/40 Svstem
are covered in separate manuals delivered with the svstem.
Manuals are included only for those options specificallv ordered

with an individual system.




Table 1-1

Possible PNDP-11/40 Variations

Major Combonent Possihle Variations

*KD11-A Processor Mo variations in basic processor. Howsver, anv
of the following internal processor ontions can
be included:

KE11-T Exterded Instruction Set (TI%)
KE11-F Floatina Instruction Set (T'TS)
KI11-2 Stack Tinit Register

M11-2 Maintenance Module (conscle)
KT11-D Memory ¥anamerent

KW11-L Line Frecuency TInterrupt Clock

*KY11-D Programmer’s None

Console

¥



Table 1-1 (Cont)

Possible PDP-11/40 Variations
Major Component Possible Variations

Core Memory MM11-1L - 8K core merory, 900 ns cycle time,

350 ns internal access time

*¥MF11-L - MM11-L memory plus backnlane,
space exists for two additional

MM11-Ls

ME11-L - MM11-L mermory plus backplane,
mounting box, and power supply

(complete memory svstem)

MM11-S - MM11-L memory, interleaved, plus
backplane (may be used for

expansion of memory ahove 24K)




Table 1-1 (Cont)

Possible PDP-11/40 Variations

Major Component Possible Variatinns

Core Memory (Cont) NATES
Memorv svsters comnatible with the
PDP-11/2N mav also he used in the

PDP-11/40. These menories are:

MMT1-E - 4¥ bv 16 bit
MM11-F - 4K bv 16 bit
MM11-FP - 4K hv 16 bhit,
with narity
MM11-H - 1K bv 1€ bit

MM11-J - 2K bv 16 bit

These memories cannot be mounted within
or powered within the hasic

PPP11/4N nounting hox.



Major Component

DECwriter

Teletype Unit

Input Terminal

Control

Table 1-1

(Cont)

Possible PDP-11/4n Variations

**TLA30

*#%33 ASR
33 KSR
35 ASR

35 KSR

DL11-2
DL11-B
DL11-C
DL11-D

DL11-E

Possihle Variations

Standard 97-character kevhoard.
Optional 128-character kevhoard
available. (L230-S is a serial
DECwriter and is controlled by
a DL11 control; LA30-P is a
parallel DECwriter and is

controlled by an LC11 control.)

Each unit is available in

120V or 240V models.

Teletyne, disnlav, or LA3N-S control
EIA terminal control
Teletyre, displav, or LA30-S control
EIA terminal control

Dataset control




Table 1-1 (Cont) w}

Possible PDP-11/40 Variations

Major Component Possible Variations
KL11-B Similar to KL11-A. Differ
XK,11-C primarily in baud rates as
KL11-E described in KL11 manual. -
KL11-F
LC11 I.2A30=-P DECwriter control
Power Svstem *H742 Power Supply (may be jumvered for either
120V or 240V, 50/60 Hz) ~M§

*1744 +5V reculator, 25A (twc normallv
supplied with hasic svstem; additional
unit may be included to handle svstem

options)

*H745 -15V regulator, 1722 (two)

1-8
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Table 1-1 (Cont)

Possible PDP-11/40 vVariations

Major Component , Possible Variations

*860 Power Control - mounted in top of

cabinet. Two versions available:

860A - requires 120V input

860B - requires 240V input

Mounting Box *BA11-FC Mounting Box

* %k

An asterisk indicates that this is the normal configuration
shippéd with the basic machine, unless otherwise specified

by the customer.

‘Either the LA30 DECwriter or the Teletype Unit may be used as

the basic PDP-11/40 System input/output device.




1.3 FUNCTIONAL DESCRIPTION

The PDP-11/40 is a 16-bit, general-purpose, parallel-logic,
microprogrammed computer using 1- and 2-address instructions

and 2s complement arithmetic. The system contains a variable
instruction length processor, which directlyv addresses all of

core memory. All communication among system components

(including processor, core memory, and peripherals) is performed
on a single high=-speed bus, the Unibus. Because of the bus concept,
all peripherals are compatible, and device-to-device transfers

can be accomplished at the rate of 2,500,000 words-per-second. All
peripherals are in the basic system address space; therefore,

all instructions are I/0 instructions. All system components

and peripherals are linked by the Unibus and power connectors.

Subsequent paragraphs present a brief functional description
of basic PDP-11/40 System components. A functional description

of all processor options is presented in Chapter 4 of this manual.

‘o



1.3.1 ‘Unibus

The Unibus is a single high-speed bus that provides communication
between system ébmponents, The Unibus, with bidirectional data,
address, and control lines, allows data transfers between all

units on the bus with control of the bus an important factor in

these transfers. The fixed repertoire of bus operations is flexible
enough for speed and design economy, yet provides a fixed specification
for interfaces. The asynchronous nature of these operations also

eases design and operation. The repertoire of bus operations is:

DATI, DATIP, DATO, DATOB - data operations

INTR, PTR (BR, NPR) - control operations

Full 16-bit words or 8-bit bytes of infotmatién can be transferred
on the bus between the master and slave. The DATI, DATIP operations
transfer data into the master; the DATO, DATOB operations transfer
data out of the master. When a device is capable of becoming bus
master and requests use of the bus, it is generally for one of

two purposes: to make a direct memory access (DMA) transfer of
data directly to, or from, another device without processor
intervention; or to interrupt (INTR) program execution and

force the processor to branch to a specific address where an

interrupt service routine is located.

Bus control is obtained under a non-processor request (NPR)

for the direct memory access (DMA) or under a bus request (BR)




for an interrupt (INTR). A device can perform a DMA after
acquiring bus control by a BR: bus control acquisition is at a

lower priority.

Requests for the bus can be made at any time on the bus request
(BR) and non-processor request (MPR) lines. Transfer of bus control
from one device to another is made by the processor priority
arbitration logic which grants control of the bus to the device
having the highest priority. The NPR’s are serviced before and
directly after Unibus data cycles, in addition to specific times
during WAIT or TRAP sequences. The BR’s are serviced at the end

of the instruction if the requesting priority exceeds that of the

Processor.

The processor has a special role in bus control operations as
it performs the priority arbitration to select the next bus
master. The processor assumes bus control when no other dev ice

has control.

The Unibus originates in the processor with the Internal Unibus

and Terminator modulé (M981) that carries the Unibus from the

processor to the next system unit. All 56 Unibus signals and

17 grounds are carried in this one module. In addition, a 120-conductor
Flexprint cable may be used to connect system units in different
mounting hoxes or to connect a peripheral device removed from

the mounting box.



T

A complete description of the Unibus, including specifications,
is presented in the PDP-11 Peripherals and Interfacing

Handbook.




1.3.2 KD11-A Processor )}

The KD11-A Processor decodes instructions, modifies data, makes
decisions, and controls allocation of the Unibus among external

devices. The processor contains eight hardware programming

registers which are used as arithmetic accumulators, index

register, autoincrement and autodecrement registers, and stack

pointer registers. Two registers are specifically used for -

the processor:s program counter (PC) and stack pointer (SP).

Because of the flexibility of hardware registers, address modes,
instruction set, and direct memory access, PDP-11/40 programs are

written in directly relocatable codes. The processor also includes

a full complement of instructions that manipulate byte operands, r,ﬂj
including provisions for byte swapping. Either words or bytes may

be displayed on the programmer’s console.

Any of the eight internal registers can be used to build last-in,
first-out stacks. One register serves as a processor (or machine)
stack pointer for automatic stacking. This stack handling .
capability permits save and restore of the program counter and
status word in conjunction with subroutine calls and interrupts.
This feature allows true reentrant codes and automatic nesting of
subroutines. Addition of the KJ11 Stack Limit Register Option

permits alteration of the stack overflow limit and provides both

warning (vellow) and fatal (red) stack error indications.



The Unibus is used by the processor and all peripheral devices;
therefore, there must be a priority structure to determine which
device becomes bus master. A device generally requests use of
the bus to make a nonprocessor transfer of data directly to or
from memory, or to interrupt program execution and force the
processor to branch to an interrupt service routine. A
nonprocessor request (NPR) is granted bhv the processor at the
end of bus cycles and allows device-to-device data transfers
without processor intervention. A bus request (BR) is granted
by the processor at the end'of an instruction and allows the
device to interrupt the current processor task. The entire

instruction set is then available for manipulating device registers.

The processor recognizes four levels of hardware bhus requests;
each major level contains sublevels. Many devices can be

attached on each major level with the device that is electrically
closest to the processor given priority over other devices on the
same priority level. The priority level of the processor itself is
programmable within the hardware levels; therefore, a running

program"can select the priority level of permissible interrupts.

Additional speed and power are added to the interrupt structure
through the use of the PDP-11/40 fullv vectored interrunt scheme.
With vectored interrunts, the device identifies itself, and a
unique interrupt service routine is automatically selected hy

the processor. This eliminates device opolling, and permits

nesting of device service routines. The device interrupt




priority and service routine priority are independent to allow
dynamic adjustment of system hehavior in response to real-time

conditions.

The address mapping of the system is dependent on the three
most significant bits of the 16 bits in the KD11-A processor
address for the basic processor. If these bits are all 1s, the
two most significant bits of the Unibus address are forced to
1s; otherwise, the two most significant bhits of the 18-bhit
Unibus address are forced to 0s. The KT11-D Memory Management
Option coverts these 16-bit addresses into full 18-bit

phvsical Unibus addresses.

A detailed description of the processor is presented in the

KD11 Processor Manual, DEC-11-HKDAA-A-=D.

N



1.3.3 KY11-D Programmer’s Console

The KY11-D Programmer’s Console provides the programmer with a
direct system interface. The console allows the user to start,
stop, load, modify, step, or continue a program. Console
displays indicate data and address as well as which device

is controlling the bus; thus, operations can be monitored.

The programmer®s console interacts with the processor, with
microprogram control for the processor operation located in

the processor. The console contains only indicators (light
emitting diodes), switches, and the contact bounce filtering
circuits for the control switches. Console operation does require
certain Unibus operations through the processor: DATO for DEP
and DATI for EXAM. For single-step operation, the processor
responds to a console bus request (CBR). The CBR priority
supersedes all other BR priorities. Note that use of the KM11
Maintenance Console option provides further displav of machine

states and allows single microstate stepping.

The programmer’s console is mounted as the front panel of the
BA11-FC mounting box and is connected to the processor by means

of two cables.

Console operatidn, including descriptions of all controls and
indicators, is presented in Chapter 3 of this manual. Detailed
descriptions of console logic circuits are covered in the KD11

Processor Manual, DEC-11-HKDAA-A-D.




1.3.4 MF11-1L Core Memory

The ME11-L Core Memory used in the PDP~-11/40 System is a random

access, coincident current, magnetic core, read/write memory

with a cycle time of 900 ns and an internal access tire of

350 ns. The memory consists of ferrite cores wired in a planar

3=-D, 3-wire configuratioﬁ that uses a shared sense/inhihit line. ‘o
The basic memory unit consists of the backplane and three

modules capable of storing 8192 (8K) 16-bit words. Provision

for additional memory is made by this 9-slot, 2-system unit

equivalent backplane. Two MM11-Ls, each consisting of three

modules providing 8192 (8K) words, can be added.

The core memory uses the Unibus for data transfers to and from ﬂﬁ
the processor and other devices; however, core memory is never )
bus master. Because the memory is alwavs a slave device, a

DATO or DATOB indicates information transferred out of the

master into the memory. Because of the Unibus structure, the

memory can be directly addressed by the processor or anv

other master device; every location in core can functicn as

a true arithmetic accumulator.

The memory does not enter the priority structure hecause it is

never bus master. The master device, however, can request use of

the memory through either a bus request (BP) or a non-nrocessor

recuest (NPR). Because the memory is completely independent of

the processor, any master device can perform direct data transfers ; )}

with memorv without processor intervention.



N

A detailed description of the memory is presented in the MRE11-L
Core Memory manual, DEC-11-HMELA-A-D. Note that the ME11-L is

basically an MF11-L with the addition of a mounting box and power

supply.

Note that the instruction timing specified for the PDP-11/40 System
applies only for the MF11-L and MM11-S memories. These membries
employ a special MSYN signal between the processor and the

memory housed in the same mounting box.




1.3.5 Optional Memory Systems

There are two types of optional memory systems that may be
used with the PDP-11/40 System: core memories similar to the
MM11-1,, and core memories used with other members of the

PDP-11 family.

There are four memory systems similar to the MM11-L. The prime

difference is packaging. These four memories are:

MM11-L - 8K by 1€ bit, 900 ns cycle time,

modules and stack only.

MF11-1L - MM11-L memory plus backplane
accomodating three MM11-L memories

in a double system unit.

ME11-1L - Complete memory svstem consisting of
MM11-L memory, backplane, mounting box,

and power supplv.

MM11-S - MM11-L memory singularly in a single

system unit.

There are five core memories desiqned for use with the PDP=11/20
System that may be used, if desired, with the PDP-11/40 System
provided they are powered by H720 type power supplies. These

memories are:



AT

MM11-E - 4K by 16 bit, 1.2 us access time
MM11-F - 4K by 16 bit, 950 ns access time
MM11-FP - an MM11-F with parity option included
MM11-H - 1K by 16 bit, 950 ns access time
MM11=J - 2K by 16 git, 950 ns access time

Both the MM11-E and MM11-F memories may be expanded up to 28K

in 4K increments. Each 8K segment may be interleaved.




1.3.6 DECwriter System

The LC11 DECwriter System is a high-speed teletypewriter system’
designed to interface wit@ the PDP-11 family of processors to
provide both input (keyboard) and output (printer) functions

for the system. It can be used as the console input/cutput device.
The system can receive characters from the keybaord or can print
at speeds up to 30 characters per second in standard ASCII formats.
The LC11 System consists of two distinct components: an LA30
DECwriter and a DEC PDP-11 interface unit, which is referred to

as the LC11 Controller.

The TLA30 DECwriter is a dot matrix impact printer and keyboard
for use as a full-scale hard copy I/0 terminal teletypewriter.
The keyboard is either 97 or 128 characters. The print set is

64 ASCTII characters, 80 characters per line, 10 characters

per inch.

The LC11 Controller is the interface between the DECwriter and
the PDP-11 Unibus. It controls data transfers between the
DECwriter and other devices in the system. It also monitors
print status, indicates when the kevboard buffer is full,

and enables the interrupt logic.

The LC11 controller consists of a single quad module that can be
mounted in the processor small peripheral controller slot. The

LA30 DECwriter is covered in detail in the LA30 DECwriter manual,



DEC=00~LA30-DA and the LC11 is covered in the LC11 DECwriter

System manual, DEC-11-HLCB=D.

Note that the LC11 Controller is only used with the LA30-P
parallel word DECwriter. If an LA30-S serial word DECwriter

is used, it is controlled by the DL11 interface.




1.3.7 DL11 Asynchronous Line Interface

The DL11 Asynchronous Line Interface provides an interface between

a communications device, such as a Telet'pe, and the PDP-11/40
Unibus. Serial information read or written by the device is

assembled or disassembled by the control for parallel transfer

to, or from, the Unibus. The control also formats the data from

the Unibus so that it is in the format required by the device.

The interface provides the flags that initiate thesé data

transfers and cause a priority interrupt to indicate the availability
of the device. The DL11 is used when a Teletype is used as a

‘system input/output device. It is also used With other types of

communications devices such as datasets.

The interface transfers data via processor DATI and DATOB bus
cycles. Although a DATO can be used, normal operation consists

of a DATOB transfer because the device and the interface handle
byte, ratherAthan word, data. The interface can acqguire bué control
by a bus request (BR) and is normally set at the BR4 priority
level. Because the interface operates by a means of an interrupt,

no non-processor request (NPR) can bhe made.

There are five available DL11 interface options (DL11-A through
DL11-E) in order to provide the flexibility needed to handle a
variety of terminals. For example, the user can select an option
for interfacing a Teletype or display keyboard, for handling

EIA data, or for handling dataset devices. In addition, depending



on the option used, the user has a choice of line speeds,

character size, stop-code length, and parity.

The DL11 interface consists of a singie quad module. This
module contains address selection logic for decoding the
incoming bus address, an interrupt control for generating the
interrupt, and receiver/transmitter logic that performs the
conversion and formatting functions. The interface can

be mounted in a standard processor small peripheral controller

slot.

A detailed description of the DL11 interface is presented in

the DL11 Asynchronous Line manual, DEC-11-HDLAA-=A-D.




1.3.8 Power System

The PDP=11/40 Power System provides powey for the basic system
and for expansion units f{e.g., extra memory or device interfaces)
mounted within the basic BA11-FC mounting box. Expansion within

the box is limited by space and availabh le power.

The basic power system consists of a base H742 power supply,
two H745 =15V regulators, and two H744 45V reqgulators. There

is additional space in the H742 base power system for an
additional power regulator unit (either H744 or H745) depending

on the requirments of the particular system.

All regulated outputs are protected with current limiting
circuits. In addition, a crowbar overvoltage circuit protects
the 45V output and the =15V output. An unrequlated, partially
filtered +$5V output is supplied for the indicators on the

programmer °s console.

In addition to voltage, other outputs are provided by the power
system: a line frequency signal, a DC LO logic signal, and an

AC LO logic signal. The line frequency signal, which is a sine
wave clipped at both ground and +5V, is used by the line frequency
interrupt clock option (KW11-L) within the processor. The DC LO
signal indicates that the dc voltage outputs are not at the proper

value; the AC LO signal indicates insufficient ac voltage.

%



The basic power system is controlled by a cabinet-mounted 860
power control unit. This power control unit provides thermal and
over load protection for the base power supply. Overloads in the
switched ac line are handled by a circuit breaker and a thermal
switch removes input power in the event of excessive heat or
fire. The power control, which is controlled by the OFF/PWR/PANEL
LOCK 'switch on the console, applies pwwer to the base H742 power

supply and to the cabinet ac power connectors.




1.4 APPLICABLE DOCUMENTATION

PDP-11 documents related to the PDP-11/40 System are listed in
Table 1-2 in two main categories: general handbooks and PDP-11/40
System manuals. System manuals cover the hardware manuals
specifically related to the PDP-11/40 and have associated
engineering drawings. General documentation covers overall

PDP-11 system descriptions, instruction set, addressing modes,
basic logic mdoules, Unibus description, interfacing information.
Also covered is general software documentation covering basic
programs necessary for developing, lcading, running, and
diagnostic applications. A current list of other available

programs may be obtained from the DEC program library.

Both the PDP-11/40 series of manuals and the general handbooks
must be used together for a complete understanding of PDP-11/40
systems. The prime subject of this series is the processor

and related internal options unique to the PDP-11/40 systen.

Other handbooks discuss the Unibus used to connect the processor
to peripherals, the peripherals themselves, and programming
information. A detailed hardware description of each peripheral

is provided in its associated hardware maintenance manual supplied

with the peripheral.

PN 3
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Table 1-2

Applicable Documents

Associated
Title Drawing Set Description

PDP-11/40 Processor ’ N/A A general PDP-11/40

Handbook System handbook covering

DEC, 1972 ‘ system architecture,
addressing modes, the
instruction set, pro-
gramming techniques,
memnory management,
internal processor
bptions, console
operation, and system
specifications.

PDP-11 Peripherals N/2 A general peripheral

and Interfacing interface handbook.

Handbook The first part is

DEC, 1972 devoted tQ a discussion

of the various peripherals
used with PDP-11

Systems. The second

pért provides detailed
theory, flow, and logic

(continued next page)




Logic Handb ook

DEC,

Title

1972

Table 1-2 (Cont)

Applicable Documents

Asspciated

Drawing Set

N/A

30

Description

descriptions of

the Unibus and
external device logic;
methods of interface
construction; and
examples of typical

interfaces.

Presents functions
and specifications

of the M-series logic

modules and accessories

used in PDP-11 inter-

facing {(includes other

types of logic produced

by DEC but not used

with the PDP~-11.

“



Tabhle 1-2 (Cont)

Applicable Documents

Associated
Title Drawino Set Dascrintion
Paper-Tape Software N/2 | Detailed discussion
Programmineg 0of the PDP-11 soft-
Handbhook ware svstem used to
DEC-11-GGPR-D load, dumn, edit,
assemhle, and debua
PDP-11 nroaqrams;
input/output pro-
aramming: and the
fleatine noint and
math nackaae.
PDP=-11/40 Systen PPDP-11/40 Systens A qeneral intro-
Manual duction to the
DEC~-11-H405A ’ basic PPP-11/40

svystem including
sections on in-
stallation, operation,
and the instruction
set. Also nrovides
detailed information,
includine maintenance,
of the svstem power

sunplv.




Title

KDh11 Processor
Manual

DEC=11-HEDAA=A=D

ME11-L Core HMermory
Manual

DEC-11=-IIMELA=-A-D

Tahle 1-2 (Cont)

Applicable Documents &}

Agsociated

Drawina Set

PDP-11/40 Svstems

PDP-11/40 Systen

Descrintion

Block diaaram dis-
cussion, flow diasram
discussion, theorv

of oneration, and
naintenance for the
KN11-~ processor,
KY11-D nrocrammer?®s
conscle, RKJI11 stack

lirit recister ortion, @3

KW11-T, line fremuencv

-clocv ontion, and

TIrE
N

M11 maintenance

consale ontion.

General descrintion,

detailed descrintion,

and maintenance of s
the M111-L core memorv.

(}Tote that MR11-L is

the riemorv svster;

*11-1, the bhasic

(contirued next naqge) ,M}



Title

DL11 Asynchronous

Line Interface
Manual’

DEC-11-HDLAA-A-D

Table 1-2 (Cont)

Applicable Documents

Associated

Drawing Set

PDP-11/40 System

1-33

Description

core memory. The
MF11-L uses the
backplane and

core memori of the
ME11-L without the

box and power supply.

Installation, con-
figuration, programming,
and theory of opéra-
tion of the DL11
interface. Covers DL11-A
through DL11-E.

The DL11-A or C is
normally uéed as a
control for the

Teletype of LA30-S

DECwriter but the

DL11 can be used for

a variety of com-

munications devices.




Title

KE11 Instruction
Set Options
Manual

DEC-11-HKEFA=-A=D

KT11-D Memory
Management
Option Manual

DEC=11-HKTDA-A-=D

Table 1-2 (Cont)

Applicable Documents

Asseciated

Drawing Set

KE11-E Extended
Instruction Set
(EIS) Option and
KE11-F Floating
Instruction Set

(FIS) Option

KT11-D Memory

Management

1-34

Description

Algorithms, data
programming, theory
of operation, and
maintenance for the

KE11-E Extended

~Instruction Set (EIS)

option and the
KE11-F Floating
Instruction Set (FIS)

otpion.

Operation, programming,
and detailed theory

of operation for the
KT11-D Memory

Management option.

-



Table 1-2 (Cont)

Applicable Documents

Associated

Title Drawing Set Description

LA30 DECwriter Manual DEC-00-LA30-DA Presents a detailed
discussion of the
DECwriter including
installation, opera-
tion, principles of
operation, maintenance,
troubleshooting, and

engineering drawings.

LC11 DECwriter DEC=-11-HLCB-D Provides general and
System Manual detailed descriptions,
programming, and
operation for the
LC11 DECwriter
interface. The
LC11 is used when an
LA30-P (parallel)
DRECwriter is used as
a system input/output

device.




Takle 1-2 {(Cont)

Applicable Documents }
Associated
Title Drawing Set Description
KL11 Teletype DEC~11-HR4C=-D Provides general and
Control Manual ' detailed descriptions,

programming, ad-
justments, and main-
tenance for the KL11
Teletype Control that
may be used instead of

the'DL11 Control.

Automatic Send- Bulletin 2738, Describes operation
Receive Sets, two volumes, and maintenance of
Manual Teletype Corp. the Model 33 ASR

Teletype unit that

can be used as an

input/output device 0
with the PDP-11/40

System. Comparable

manuals available for

other Teletype models.



Title

Model 33 Page
Printer Set,

Parts

Table 1-2 {Cont)

Applicable Documents

Associated

Drawing Set

Bulletin 1184B,

Teletype Corp.

Description

Contaiﬁs an illustrated
parts breakdown to serve
as a guide for dis-
assembly, reassembly,
and parts ordering for
the Model 33 ASR
Teletype Unit.
Comparable manuéls
available for other

Teletype models.




1.5 ENGINEERING DRAWINGS

A complete set of engineering drawings and module circuit schematics

is provided with each PDP-11/40 System. These prints sets were

noted in Table 1-2 of paragraph 1-4 either under a Drawing Directory

reference or as a second voelume to the Maintenance Manual. The

engineering drawings are necessary and interrelate with the

manual discussion. The DDI (Drawing Directory Index) provides a

list of prints included in the set and includes drawing number,

title, and revision numbers.

An X in the column labled CUSTOMER

PRINT SET indicates each drawing that is provided for the customer.

The 1972 DEC Logic Handbook contains general logic symbols used

on DEC drawings. A more detailed discussion of
conventions is contained in the XKD11 Processor

DEC-11-HKDAA-A-D with this convention directly

drawing set
Manual,

applicable to the

processor and processor optiohs of the PDP-11/40.

An overall corporate convention is useful in identifying prints

and is noted below:

Original drawing size

Drawing type

D-CS=M7233=0-1

Series

Manufacturing variation
Module tyvpe, equipment
type, or a 7-digit

DEC part number.

[N

#*



CS: Circuit schematic
BS: Block schematic
BD: Block diagram

FD: Flow diagram

DD: Drawing directory
MU: Module utilization
AD: 'Assembly drawing
UA: Unit Assembly

WL: Wire list

PL: Parts list

AL: Accessory list

In addition to the basic drawing number, a second type of number
is used with logic drawings. It consists of a 3-digit number

located in the title block. For example:
KT-3
KT11-D Option drawing set Sheet 3 of this specific drawing set

The processor drawing set uses a number designation for each
module. Thus, K2-4 indicates sheet 4 of the K2 drawing set.
K2 indicates the U WORD drawing set. Processor drawing set
designations are listed in the KD11-A Processor Manual along
with a description éf the flow chart and légic diagram

conventions.







™

CHAPTER 2 INSTALLATION

2.1 SCOPE

Thisvchapter provides installation information and recommendations
to ensure proper installation, and subsequent operation of the

PDP=11/40 System,

Only installation of the basic PDP=11/40 System and processor

options is included in this chapter. A section on installation

of periphefals is not provided because of the modular and Unibus
concepts of the system. To install a peripheral, for example, it

is usually only necessary to insert the interface module({s) into

the basic systém mounting box and connect appropriate cabling

between the interface and the peripheral. Installation and maintenance

of the peripheral itself is normally covered in associated manuals.

It is recommended that sufficient time be given to site planning
and preparation with particular attention given to the user?®s
specific system configuration especially if a larce number of

peripherals are part of the systen.

There are two DEC documents that aid in proper site planning:e
the PDP=11 Configuration Worksheet and the PDP-11 Site Preparation

Worksheet.




The configuration worksheet permits the user to lay out the
system prior to ordering so that he is aware of drawer lavout,
cabinet layout, and Unibus interconﬁection. This ensures that
the proper number of drawérs and cabinets are used and that

Unibus length is sufficient for the system.

The Site PREPARATION Worksheet permits the user to determine

the power requirements, environmental preparations, and phvsical
arrangement of his system. The worksheet provides data on
operating environment, power requirements, service and access
requirements, and physical specifications for the basic svstem

and available peripherals.

A final layout plan should be approved jointly by the user and
DEC prior to delivery of equipment. It is recommended that anv
modifications to the installation site be effected prior to

shipment and installation of the svstem.

DEC Sales Engineers and Field Service Engineers are available for
consultation and planning and it is receommended that a qualified
DEC representative either install the system, or be present during

the installation process.,

o



2.2 SITE PREPARATION

Adequate site planning and preparation can greatly simplify the

installation process, resulting in more efficient and reliable

PDP=11/40 installation. DEC Sales Engineers 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.




2,2.1 Physical Dimensions

The overall dimensions and total weight of the particular
PDP=-11/40 System as well as dimensions, weights, and cable
lengths of anv optional cabinets and free=standing perinherals

should be known prior to- shipment of the equipment.

The route the equipment is to travel from the customer receiving
area to the installation site should be studied and measurements
of doors, passageways, etc. should be taken to facilitate
delivery of equipment. All measurements and floor plans should

be submitted to the DEC Sales Engineer and DEC Field Service to
ensure that the equipment is packed to suit the installation site
facilities. Any restrictions (such as bends or obstructions in

ahllways, etc.) should be reported to DEC.

If an elevator is to be used for transferring the PDP=11/40
and its related equipment to the installation site, DEC
should be notified of the size and gross weight limitations

so that the equipment can be shipped accordingly.

Installation site space requirements are determined by the
specific system configuration to be installed and, when
applicable, provision for future expansion. To determine

the exact area required for a specific configuration, a
machine=room floor plan layout can be helpful. When applicable,

space should be provided in the machine room for storage of

%
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tape reels, printer forms, card files, etc. The integration
of the work area with storage area can be considered in relation to

the work flow requirements between areas.

In large installations where test equipment is maintained, DEC
recommends that the test equipment 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
equipment must be known prior to installation; preferably

during site preparation and planning. The system peripherals

‘must not be located at distances from the basic system where

connecting cables exceed maximum limits. The following points

should be considered when planning the PDP=11/40 layout:

Ao Ease of visual observation of input/output

devices by operating personnel.

b, Adequate work area for installing tapes,

access to console, etc.

C. Space availability for contemplated future

expansion.




d. Proximity of the cabinets to peripherals. W}

e, Proximity of cabinets and peripherals to any
humidity controlling or air conditioning

equipment.
The final layout should be reviewed by the DEC Sales Engineer,
DEC Field Service, and in=house engineering personnel to ensure

that cable limitations have not been exceeded and that proper

clearances have been maintained.

il
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2.2,2 Fire and Safety Precautions

The following fire and safety precautions are presented as an
aid in providing an installation that affords adeaquate operational

safequards for personnel and system components.

a. If an overhead sprinkler system is used, a
¢¢dry pipe’® system is recommended. This type
of system,»upon detection of a fire, removes
source power to the room and then opens a
master valve to f£ill the room®s overhead

sprinklers.

b. If the fire detection system is the tyne that
shuts off the power to the installation, a
battery-operated emergency light source should

be provided.

C, If an automatic carbon=dioxide fire protection
system is used, an alarm should sound prior to
release of the CO to warn personnel within the

2
installation.,

d. If power connections are made heneath the floor
of a raised=floor installation, waterproof
electrical receptacles and connections should

be used,




e, An adequate earth ground connection should be provided

for the protection of operating personnel.

2=8
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2.2.3 Environmental Requirements

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

areas to prevent dust infiltration.




2.2.3.1 Humidity and Temperature = The PDP-11/40 electronics .w}
are designed to operate in a temperature range of from 50 F

(10°C) to 122°F (50°C) at a relative humidity of 20 to 953

without condensation. However, typical system confiqurations

that use I/0 devices such as magnetic tape units, card readers,

etc., require an operational temperature range of from 60°T

(15°C) to 80°F (27°C) with 40 to 60% relative humidity.

Nominal operating conditions for a typical system configuration =

are a temperature of 70°F (ZOQC) and a relative humidity of 45%.

2=10
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2,2.,3.2 Air Conﬁitioning = When used, computer room air-conditioning
equipment should conform to the requirements of the ¢¢Standard for

the Installation of Air Conditioning nad Ventilating Systems
(non-residential)®®, N.F.P.A Number 90A; as well as the requirements

of the *¢‘Standard for Electronic Computer Systems®®’, N.F.P.A.

Number 75,




2.2:.3.3 Acoustical Damping - Some perinheral devices (such

as line printers and magnetic tape transports) are quite noisy.
In installations that use a group of high noise level devices,
an acoustically damped ceiling reduces the noise. Operator

comfort and efficiency is a major concern here.

3



2.2.3.4 Lighting - If cathode-ray tube (CRT) peripheral devices
are part of the system, the illumination surrounding these
peripherals should be reduced to enable the operator to

conveniently observe the display.




2.2.3.5 Special Mounting Conditions = If the PDP=11/40 is

to be subjected to rolling, pitching, or vibration of the
mounting surface (e.g., aboard a ship), the cabinets should he
securely anchored to the installation floor by mounting bolts.,.
Since such installations require modifications to the system
cabinets, DEC must be notified upon placement of the order so

that necessary modifications can be made.



-

2.2.3.6 Static Electricity = Static electricity can be an
lannoyance to personnel and can, in extreme cases, affect the
operational characteristics of the PDP=11/40 System and related
peripherals. If carpeting is installed on the installation room
floor, it should be of a type designed to minimize the effects
of static electricity. Flooring consisting of metal panels, or

f flooring with metal edges, should be adequately grounded.




2.2.4 Electrical Requirements

The PDP=11/40 can be operated from a nominal 115V, 50/60 Hz
or 230V, 50/60 Hz ac power source. The primary ac operational

voltages should be maintained within the defined tolerances.,

Line voltage tolerance should be maintained within 10% of
the nominal value and the 50/60 Hz line frequency should not

vary more than 3 Hz.

Primary power to the system should be provided on a line separate
from lighting, air=-conditioning, etc., so that computer

operation is not affected by voltage surges or fluctuations.

The PDP=11/40 cabinet grounding point should be connected to
the building power transformer ground or to the building ground
point. Dirgct any questions reqgarding power requirements and
installation wiring to the DEC Sales Engineer or Field Service

Engineer.

Primary power outlets at the installation site must be
compatible with the PDP-11/40 primary power input connectors.
The PDP=11/40 basic system requires only one receptacle.

Figure 2-1 shows the ac plug.

2=16
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115V, OR 230V, 60Hz,SINGLE-PHASE,30A
(PIN VIEW OF MALE PLUG)

FRAME GROUND
(GREEN)

NOTE : NEUTRAL
Hubbell 2610 OR TR (BLAGK)
Nema L5-30P (plug)

(WHITE)
L5~-30R (receptacle)

11-1134

Figure 2-1 PDP-11/40 Connector

2-16A







2.3 INSTALLATION PROCEDURES

The procedures presented in the following paragraphs are
provided to assist in unpacking, inspection, and installation

of the PDP=11/40 System and associated processor options,

CAUTION
Do not attempt to install the system
until DEC has been notified and a DEC

Field Service Representative is present.




2.3.1 Unpacking

- Before unpacking the equipment, check the shipment against the
packing list provided. Check that the correct number of packages
has been delivered and that each package contains all the items
listed on the accompanying packing slip. Also, check that all
items on the accessories list in the Customer Acceptance Procedures
have been included in the shipment. Unpack the cabinets as

described in the following procedure,

3



tep Procedure
Remove outer shipping container.

NOTE
The container mav be either heavy
corrugated cardbhoard or plywood,
In either case remove all metal
straps first and then rermove anv
fasteners and cleats securina the
container to the skid. If applicable,
remove wood framing and suprorts

from around the cahinet perimeter.
Renove the polyethylene cover from the cabinets,

Remove the tape or plastic shipping nins, as applicable,

from the cabinet(s) rear access door (s) .

Unbolt cabinet(s) from the shivppinag skid. Access to
the bolts, located on the lower supporting siderails,
is facilitated by opening the access door(s). Remove

the bolts.

Raise the leveling feet so that they are above the

level of the rolle=around casters.




Use wood blocks and planks to form a ramo from the
skid to the floor and carefully roll the cabinet onto

the floor.

Roll the system to the proper location for installation.

“®

If applicable, repeat Steps 1 through 7 for the expansion .

cabinets.
When the cabinets are oriented prorerlv follow the

procedure of Paragraphs 2.3.2 and 2.3.3 to install the

cabinet({s).

S
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2.3.2

INSPECTION

After removing the equipment packing material, inspect the

equipment, and report any damage to the local DEC slaes office.

Inspect as follows:

Step

Procedure

Inspect external surfaces of the cabinets and related

equipments for surface, bezel, switch, and liqght damage, etc.

Remove the shipping bolts from the rear door, then open
the rear door of the cabinet, and internally inspect
the cabinet for console, processor, and interconneéting
cakle damage; loose mounting rails, loose or hroken
nodules, hlower or fan damage, anv loose nuts, bolts,

screws, etc.

Inspect the wiring side of the logic panels for bent pins,

broken wires, loose external components and foreign material.,

Inspect the power supnlv for prorer seatinag of fuses

and power connections.




Step

Procedure

Inspect all peripheral eguipment for internal and
external damage. This includes inspection of
magnetic tape and DECtape transport heads, motors,

paper=-tape sprockets, etc.

CAUTION
Do not operate any peripheral device
which employs motors, tape heads,
sprockets, etc,, if thev appear to

be damaged in shipment.

1
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2.3.3 Cabinet Installation

The PDP-11/40 cabinets are provided with roll-around casters
and adjustable leveling feet. It is not necessarv to bolt

the cabinet to the mounting floor unless conditions indicate
otherwise (e.qg., shipboard installation). Cabinet installation

procedures are as follows:

NOTE
In multiple cabinet installation,
receiving restrictions mav necessitate
shipping cabinets individually or in
pairs. In such cases the cabinets are

connected at the installation site.
Step Procedure

1 With the cabinets positioned in the room, install
1H952-GA filler strips between cabinet groups
(filler strips are shipped attached to the erd
of a cabinet group). Remove 4 bolts each from
the front and rear filler strins. Buﬁt the
cabinet groups together while holding the
filler strips in place and rebolt through
both cabinets and the filler strips (see
Drawing C=UA=H952=G=0) . Do not tighten the

bolts securely at this time.




Lower the leveling feet so that the cabinet(s)
are not resting on the roll-around casters but

are supported on the leveling feet.

Use a spirit level to level all cabinets and ensure

that all leveling feet are firm against the floor.

Tighten the bholts that secure the cabinet groups
together and then recheck the cabinet leveling.
Acain ensure that all leveling feet are planted

firmly on the floor

extendable B211=FC Mounting Box in the cabinet.
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2.3.4 Ac Power Connections

A 3e-wire cable is used to connect the site source power to the
power control in the top of the H960=C cabinet (see Fiqure 2=1
for connector type). The cable is connected at the factory'fori
either 230V, 50 Hz or 115V, 60 Hz operation. Most cabinets in
a PDP=11/40 system include a power control and a single ac
power cab le; power is distributed within the cabinet fronm the

power control.

Power cables are intended to be connected to a site power
systen that provides ac power on a single=phase, 2-wire plus
ground system. One of the two wires should maintain a constant
(neutral) voltage, while the supply voltage'is developed on

the other (phase) wire,

The cabinets should be grounded to an earth ground, with
ground straps connecting all the cabhinets to each other,

In addition, the frame ground wire in each power cable
connects the cabinet ground system to the site power system

ground.

The.power controls in all the cabinets are connected together
to nrovide a central control of power turn-on and turneoff.
These connections require that the phase of the voltage
supplied to each power control be the same as the phasc of
the voltage supplicd to all other power controls in the

sarme systemn.




Before connecting any power cables to the site source power,
check all customer wiring. Ensure that power receptacles of the
appropriate types have been provided for each cabinet, and that
the receptacles are positioned close enough to the cahinet
positions to allow connecting the cables without stretching

or crossing the cables. In.particular, check that the phase

and neutral wires have been connected to the same pins in

each receptacle, so that all cabinet power controls receive

the same voltage phase,



(k 2.3.5 Intercabinet Connections

When a multi-cabinet system is assembled, three types of electrical
connections must be made between cabinets (see Paragraph 2.3.3

for mechanical connections). These connections are:

a. Unibus connections = a BC11=A cable must connect
. the last system unit in a cabinet to the first

system unit in the next cabinet.

b. Remote power connections = all cabinet power controls
are connected to a 3-wire control bus that provides

for system turn=-on and turn-off, and

C.  Ground strapping - the frame ground of the system
is distributed through the cabinets by direct

electrical connections between the cabinet frames,




2.3.5,.1 Unibus Connections ~‘To connect the Unibus between the
H960=C cabinet and an H960=-D Expansion Cabinet, insert tﬁe

BC11=A cable in the rear system unit slot of the BA11=FC

mounting box of the H960-C Cabinet. The cable then runs through

a cablé clamp in the upper left corner at the rear of the BA11=FC
mounting box, and is passed under the power supply mounting rails
into the next cabinet. In the H960-D cabinet, the cable passes .
through a similar cable clamp, and is inserted in the appropriate
slot of the first system unit of the mountinag bhox. The BA11=FC

is noted above as an example, other mounting boxes might he

the last box.



2.3.5.2 Remote Power Connections — Each cabinet in the sys£em
has one 860 power control. Al the power controls are connected
by a 3-wire bus that carries a remote turneon signal, an
emergency turn=off signal, and a control ground; there are
three Mate=N=Lok connectors on each power control for the
3-wire bus. A cable is supplied with each cabinet to connect
‘the power control of that cabinet to the next cabinet. Because
each 860 power control must be capable of connecting to the
860 power controls in the preceding and following cabinets,
two Mate=N-Lok connectors ére reserved for the intercabinet
cables. A third connector is provided for connectionlto the
on/off switch, the thermal switch, or othef emergency shuteoff

devices within the cabinet.




2.3.5.3 Ground Strapping - Electrical safety is provided by
connecting all the cabinet frames to the ground level of the

site power system. This is done by connecting a wire in each
power cable between the frame and the power system ground; this
is not a load carrying wire, and is intended onlv as an emergencv
ground path. The green wire in each power cable is the frame
ground, while the white wire is the neutral, or return wire,

that carries the load current.

To improve the level of safety provided by the frame ground
connections, all cabinet frames are connected bv braided copper
straps of 4 AWG solid wire with crimpe-on lugs, which are fastened
to copper studs that are welded to the frames (this also prevents
the generation of ground loops between cabinets that are connected
by signal-carrying cables)}. The studs are welded to the bottom
side rails of the cabinet frame, facing inward; the stud on the
left side of the cabinet is slightly forward of center while the

stud on the right side is slightly to the rear.

The ground strap supplied with each cabinet is fastened to
one stud, passed over the side rail of that cabinet and the
side rail of the adjacent cabinet, and fastened to the stud
in that cabinet. The copper studs are threaded, and nuts are

supplied on the studs.

[S]
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2.3.6 Remote Peripheral Interconnection

‘Installation instructions for ‘remote peripherals, such as line
printers, card readers, and magnetic tape units, are covered in
the appfoPriate peripheral maintenance manual. Normally, the
peripheral itself is a free=standing unit and the péripheral
controller is mounted in one of the system drawers. The controller
and peripheral must be interconnected and the peripheral must

also be connected to an ac power source,

In a basic PDP=-11/40 System, there is a small peripheral
controller mounting slot that houses the controller for the
system input/output device (LA30 DECwriter or Teletype Unit),

This device is characteristic of remote peripherals installation°
When installing the system, it is necessary to interconnect

the system and the input/output device (Teletype or DECwriter)

as described in the following steps:

Step Procedure

1 Place the freestanding DECwriter or Teletype in the

desired position next to the system cabinet,




Step

Procedure

Run the control cable from the DECwriter or Teletype
unit through the back of the system cabinet and through
the cable clamp at the rear of the mounting box. the
that, because of the size of the control cable connector,
the cable clamp nmust first be removed before the
connector is brought into the box. Once this is done,

the clamp can be replaced.
Connect the control cable connector to the receptacile
on the controller (PL11, KL11, or LC11) mounted in

the small peripheral controller slot of the processor.

Verify that the controller module is plugged securely

into the small controller slot.

Connect the power cable from the DECwriter or Teletype

unit into one of the cabinet power receptacles.

2=32
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2.3.7 Installation Verification

Prior to turning power on, proper installation of all processor
internal options and memory should be verified. Although memory
and processor options are installed in the system at the factorv,

installation should be verified at the site,

Installation Verification procedures for the available processor
options are given in Table 2=1, Verification procedures for core
memory, as well as procedures for installing additional menmorvy,
are given in Table 2-2. A diaqram of the memory svstem unit is

shown in Figure 2=2.




Option

KE11=E Extended Instruction

Set (EIS) Option

Table 2=1

Option Installation Verification

Procedure

1. Verify that KE11=-E module M7238
is installed in slot 2 (sections
A-F) of processor bhackplane

assemblyv.

2. Ensure that jumper W1 on print
K3-8 of KD11«A processor module
M7233 (located in slot 5, sections

A=F)} has bheen removed,.

3. Ensure that the three over=the=-hack

cables have been connected to

the 40-pin Berg connectors on

the M7238 KE11=-E module and the
M7232 processor module (slot 3,
section A=D)., These cables provide
the required logic interconnection
between the processor and the

KF11=E option.

iy



Table 2=1

Option Installation Verification

Option

KE11=F Floating Instruction

Set (FIS) Option

Procedure

1. Verify that the KE11-E option has
been installed. The KE11=-E is a

prerequisite for the KE11-F,

2., Verify that KE11=F module M7239
is installed in slot 1 (section A=D}

of processor backplane assembly.

3. Ensure that the three jumpersxon
the KE11=E M7238 module have been
removed. These rnust be removed to
allow the KE11=F ontion to

execute floating=pecint instructions.

Jumper Print Module
W1 KE=-2 M7238
W2 KE=5 M7238
M7238

W3 KE=9




Table 2=1 (Cont)

Option Installation Verification

Option Procedure
KT11=-D Memory Management 1o Verify that KT11=D module M7236
Option (requires the is installed in slot 8 (section A=F)
KJ11=A installation of processor system unit.

procedure also)

2. Verify that processor jumper
changes have been made as indicated
below (these changes are
detailed in the installation
section of the XKT11-D ontion

manual} g

Verify that the following Jjumpers

have been reroved:

Jumper Print Module
W10 Ki=6 M7231
W9

W6 K1=-8 M7231
W5

'

Sy
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Option

Table 2=1 (Cont)

Option Installation Verification

Procedure

Jumper Print Module
W1

W2 K1=7 M7231
W3

wW4a

W7 Ki=9 M7231
W8

Verify that the following jumper

has been moved:

=1
ity
N

K4=-4 M7234

Verifv that the following have

been added:

C106 K4=4 M7234

c107




Table 2=1 {(Cont)

Option Installation Verification
Option Procedure

KJ11=A Stack Limit Register T Verify that KJ11=-A module M7237
is installed in slot E03 of the

processor backplane,

2, Verify that the following

processor jumpers have been

changed:
Jumper Print Module
W2% K1=8 M7231
W1 K4=4 M7234
Wi K5=4 M7235

Jumpers are moved according

to instructions on prints.

*Note that if the KT11-D option
is present Jumper W2 of M7231

is removed completely,
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Table 2=1 (Cont)

Optionllnstallation Verification

Option

KW11-L Line Frequency Clock

KM11=A Maintenance Console

Procedure

Verify that KW11-L module M787 is
installed in slot F03 of the processor
backplane. Verify that the backpanel
wire between pin FO3R2 and FO3V2

for BG6 H has been removed,

This option consists of a double-
length module (W130/W131) that is
plugged into slot F01 whenAused to
monitor KD11=A operation, and slot
EO1 when used to monitor KT11=D,

KE11=E, or KEi11-F operation.

Note that this option is not installed

in the system during normal use.




Table 2=2

Memory Verification or Installation

Memory Procedure
MFi11=1L Core Memory 1. Verify proper address selection on jumpers
(basic to PDP11/40) on CONTROL & DATA LOOPS(G110) module.

2. Verify that modules are installed properly:

Module Slot
MEMORY STACK(H214) 1,Sections C thru F
MEMORY DRIVERS(GG231) 2,Sections A thru F

CONTROL & DATA LOOPS(G110) 3,Sections A thru F

3. Verify Unibus interconnection to the KD11-A
processor (M980) and interconnection or

termination to rest of system (M920 or M930).

4, Verify that system unit power cable
(D-TA=7009103=0=0) is connected from the
system unit to MATE-N=-LOK receptacles of
the power distribution panel lécated on the
BA11=FC mounting box. Connector P1 goes

to 3; connector P2 goes to 4.

&
3
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Memory

MM11-L Core
Memories
{(additional
memoriesladded
to MF11=L

memories)

Table 2=2 (Cont) -

Memory Verification or Installation

Procedure

5. Verify the interconnection of K4-4 MSYNA L

signal from the KD11-A processor system unit

(pin AN781) to MF11-L memory system unit

(pin CO01U1). Use twisted pair wire with

grounding at nearest ground pin.

1. Select proper address selection on jumpers

on CONTROL & DATA LOOPS (G110) module.

2, Insert modules in either set of locations:

Module Slot

MEMORY DRIVERS (G231) 4,Sections

CONTROL & DATA LOOPS(G110) 5,Sections

MEMORY STACK(H214) 6,Sections
Module ' Slot
. MEMORY DRIVERS(G231) . 7,Sections

CONTROL & DATA LOOPS(G110) 8,Sections .

MEMORY STACK(H214) 9,Sections

thru
thru

thru

thru
thru

thru




Memory

MF11=L Core
Memory
(expansion units
added to basic

PDP11/40)

Table 2=2 (Cont)}

Memory Verification or Installation

Procedure

Verify the interconnection bv wire wrap of

pins CO03U1 to C04U1 and CN6UT to CO7U1.

Insert the MF11=L system unit into the
BA11=FC mounting box using thumb screws

provided.

Rearrange Unibus connections and termination
using the M920 and M930, resvectivelv.

If memory is last unit in the mounting box
use BC11=A cahle for interconnection to a

next hox.

Verify proper address selections on Jjumners

on CONTROL & DATA LOOPS(G110) modules.

Insert modules according to locations noted
for MF11=1, Core Memorv (basic) and MM11eL

Core Memories (additional).

4



( Table 2-2 (Cont)

Memory Verification of Installation
Memory ‘ Procedure

5. A system unit power cable (D=IA=7009174=0=0)
is used to connect the backpanel of.the
additional MF11<L to the power distribution
panel’s MATE-N-LOK receptacles. See

paragraph 6.5.4 for power loading restrictions.

6. Connect the K4-4 MSYNA L signal from the
previous MF11-L system unit (pin CO9U1) té
this additional MF11-L system unit {CO01U1).
Twisted pair wire with grounding at nearest

pins should be used.




2.3.8

Initial Power Turn=-On

Before turning power on, check the PDP-11/40 system as

described in the following stepss:

Step

Procedure

Ensure that all installation verification procedures

(paragraph 2.3.7) have been performed.

Before plugging in the system ac power cables, disconnect
the following Mate=N=Lok plugs in the basic H742 power
supply wiring harness (see Figure 2-3): P1 through P7.

Note that plugs P8 through P15 remain connected.

Turn off the circuit breaker on the 860 power
regulator. (If more than one cabinet exists, turn off

all 860 regulators.,)

Plug in the ac power cable, turn on the circuit breaker,
and check the dc voltages generated bv the regulators.
These voltages can be checked at pins of plugs P1
through P6. See drawing D=IC=11/40-0-2 for specific pin

numbers. Check fan ac power on plug P7.

N
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Step

Procedure

Turn off the circuit breaker and re=connect all

connectors (P1 through P7).

Turn on the circuit breaker and verify correct

operation of the console OFF/POWER/PANEL switch,

Check the operation of all fans in the top of the

mounting box.







POWER DISTRIBUTION BOARD
MOUNTING BRACKET

FAN AC POWER
DISTRIBUTION

o™

11-1388
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Figure 2-3 D.C. CABLE HARNESS
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2.4 INITIAL OPERATION AND PROGRAMMING

Once the system has been installed and power applied, preliminary
opefating and programming procedures should be followed prior

to using the Systemo Console operation, as well as the bhasic
operating procedures noted in Chapter 3, should be performed
first. If the user is already familiar with console operation,
then the basic operating procedures given in paragraph 3.6

may be performed immediately. These procedures are necessary

to, but independent from, the customer acceptance procedure noted

in paragraph 2.5,

vAfter initial operation, both procedures use a common set of
system, peripheral, and individual instruction diagnostics.

These programs, listed in Table 2-3, define initial acceptance
and operation, They also provide for a continuing check on proper

operation as well as permit analysis of system failures.

2=46
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Number

MAINDEC=11=DOAA
MAINDEC=11=DOBA
MAINDEC=11=DOCA
MAINDEC=11=-DODA
MAINDEC=11-DOEA
MAINDEC=11=DOFA
MAINDEC-11=-DOGA
MAINDEC=11-DOHA
MAINDEC=11=DOIA
MATINDEC=11=DOJA
MAINDEC=11=DOKA
MAINDEC=11=DOLA

MAINDEC=11=DOMA

MAINDEC=11=DCKBA=A

MAINDEC=11=-DCKBB
MAINDEC=11=DCKBC

MAINDEC=11=DCKBD

MAINDEC=11=-DCKBE *

~ MAINDEC=11=DBKDM

MAINDEC=11=DOQB

Table 2-3

PDP=11/40 Diagnostic Programs

Tests

PROCESSOR (INSTRUCTION SET) TESTS

Unconditional branch -

Conditional branch

Single operand instructions

Single & double operand instructions
Rotate/Shift instructions

Compare with equal results

Compare with not equal results

Move instructions

Bit manipulation instructions (BIT,BIC,BIS)
Add instruction

Subtract instruction

Jump instruction

RTS, RTI, JSR instructions

Sign extend instruction

Subtract one and branch instruction
Exclusive OR instruction

Mark instruction

Trap and interrupt return

Trap instructions & error traps

T15 combined instruction test




Table 2=-3 (Cont)

PDP-11/40 Diagnostic Programs

Number Tests

MEMORY TESTS

MAINDEC=11=-DZMMA Address test up
MAINDEC=11-DZMMB Address test down
MAINDEC=11-DZMMK Up/Down address test for ACT=11
MAINDEC=11-DZMMD Basié memory patterns test
MAINDEC-11=-DZMME Moving 1s and Os
MAINDEC=11<-DZMMF 1s susceptibility test
MAINDEC=11-DZMMG Worst=case noise test
MAINDEC=11=DZMMXY Random data test
MAINDEC=11=DZQMBA Memory exerciser
MAINDEC=11-DZQMBA . Extended memory exerciser

KE11=-E (EIS) OPTION

MAINDEC-11=DCKBL Divide instruction

MAINDEC=11=DCKBK Multiply instruction

MAINDEC=11=DCKBJ . Arithmetic shift combined instruction
MAINDEC=11=DCKBI Arithmetic shift instruction
MAINDEC=11-DCQKA MUL/DIV Exerciser

&i.
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Number

MAINDEC=11-DBKEA

MAINDEC=11-DBKEB

MAINDEC=11-DBKEO

MAINDEC=11=DBKTA

MAINDEC=11=-DBKTB
MAINDEC=11=DBKTC
MAINDEC=11-DBKTD
MAINDEC=11-DBKTG

MAINDEC=11=DBKTF

MAINDEC=11=-DCKBF

MAINDEC=11=DZKWA

Table 2=3 (Cont)

'PDP-11/40 Diaghostic Programs

Tests
KE11=F (FIS) OPTION
Basic instruction tests
Exerciser
GTP overlay
KT11=D MEMORY MANAGEMENT
Basic logic test
Access keys test
MFPI/MTPI tests
States test
Memory managemené exerciser
Abort test
KJ11-A STACK LIMIT REGISTER
Stack limit test

KW11-L LINE FREQUENCY CLOCK

- Line frequency clock test




2.5 CUSTOMER ACCEPTANCE

Verify correct system operation by performing the Customer
Acceptance Procedures. The Customer Acceptance Procedures
document is shipped with the PDP=-11/40 System and lists all

the tools, programs, and tests required to certify system

operation.

B
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3 SYSTEM OPERATION

3.1 SCOPE

This chapter provides the information necessary to operate
and program the PDP-11/,,0 System and associated input/output
terminal (Model 33 ASR Teletype or LA30 DECwriter). The
description is divided into five major parts: programmer's
console, DECwriter, Teletype, basic system operation, and

basic system programming.

The description of controls and indicators for the
consoles is in tabular form and provides the user with the
type and function of each operating switch and indicator.
Operating controls for peripheral devices that are not part
of the basic machine are contained in the appropriate |

peripheral manual.

Basic step-by-step procedures for both manual and program
operation are given in paragraph 3.5. Basic system programming

is covered in paragraph 3.6.

3-1




3.2 KY11-D PROGRAMMER'S CONSOLE

The KY1ll-D Programmer's Congsole (Figure 3-1) provides the
PDP-11/4H System with a necessary and useful programmer's
interface. Manual operation of the system is controlled by
switches mounted on this console which is the front panel

of the basic mounting box. Visual displays indicate processor

operation and the contents of the address and data registers.

All register disblays and switches, whether marked on the
console panel or not, are numbered from right to left. The

15 2

numbers correspond to the powers of two, i.e., 2°7.....29,

21, 20, Therefore, the most significant bit (MSB) is at the
left of each specific register or display, the least

significant Bit (LSB) is at the right. Whenever an indicator

g

is on, it denotes the presence of a binarv 1 in the particular

bit position. The alternate color coding on the console
identifies the different functions or segments of the binary

number in octal format.

3-2
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In addition to the alternate color}coding, the DATA register
contains an index mark that divides the low-order bvte

(bits 0-7) from the high-order bvte (bits 8-15). The high-
order byte is divided into octal format by two more index
marks. No marks are required for the low-order bvte because
octal coding for this byte is identical to the altefnate

color coding.

Figure 3-1 shows the location of all PDP-11/40 console
controls and indicators. Each indicator and associated
function is listed in Table 3-1. Each control and related

function is listed in Table 3-2.

3-3
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