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CHAPTER 1
INTRODUCTION AND DESCRIPTION

This manual provides the user with the necessary information to operate, interface to, maintain, and troubleshoot the
PDP-8/A Miniprocessor manufactured by Digital Equipment Corporation, Maynard, Massachusetts.

The PDP-8/A is the newest model of the PDP-8 family consisting of the PDP-8/E, PDP-8/F, PDP-8/M and PDP-8/A. The
following illustrates how the PDP-8/A relates to its family members.

KIT-8/A PDP-8/A PDP-8/M PDP-8/E
Modules Small to Medium Medium to Large Large
Configurations Configurations Configurations

KIT-8/A is a module set version of the PDP-8/A configured to solve application problems that do not require a com-
plete computer package with power, front panel, chassis, and cooling. Kits consist of processor, memory. option
boards, and mounting hardware including:

Central Processor Unit, Hex Module (M8315)

Read/Write Random Access Memory (RAM), Quad Module (M8311)

Read Only Memory (ROM), Quad Module (M8312)

Reprogrammable Read Only Memory (PROM), Quad Module (M8349)

DKC8-AA 1/0 Option Board with Serial I/0, Parallel 1/0, Real-Time Crystal Clock, and Programmer's Panel Control,
Hex Module (M8316)

KM8-AA Extended Option Board with Memory Extension, Timeshare Control, Power Fail/Auto-Restart, and Bootstrap
Loader, Hex Module (M8317)

MM8-AA(8K) and MM8-AB(16K) Core Memory Modules

PDP-8/A - There are two basic types of computers in the PDP-8/A family. The first type is the PDP-8/A, which uses
semiconductor memories (MS8 and MR8). The second type is represented by a series of computers, each of which uses
8K or 16K core memory (MMS8); this series consists of the 8A400, 8A420, 8A600, 8A620, 8A800, and 8A820
computers. When a reference applies to both types of computers, the designation “PDP-8/A" is used. “PDP-8/A Semi-
conductor” refers to the semiconductor-memory computer, while “8A400,” for example, refers to a specific core-memo-
ry machine and “8A" refers to the core-memory machines in general.
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PDP-8/A Semiconductor (Semiconductor Memory); designed to provide the security and data integrity of hard wired,
solid state logic and relay controllers, and in addition, provide the flexibility, power, and low cost of a computer. Space is
available to install 10 modules.
Semiconductor memory:

RAM 1K, 2K, 4K (M8311)

ROM 1K, 2K, 4K (M8312) On Quad Modules

PROM 1K with 256 word RAM (M8349)

Battery backup:
System 1 to 7 minutes with provision for additional external batteries

8A (Core Memory); provides the lowest cost computers in the 8K to 32K memory range for small computer systems
and mainframes. The PDP-8/A Central Processor Unit and two new core memories are used. Space is available for 12 or
20 modules.

Core memory:
8K (MM8-AA) and 16K (MMB8-AB) Hex Modules (two slot spaces are required for each module).

Most of the options available for other members of the PDP-8 family are compatible with the PDP-8/A (see Paragraph
2.4 for a list of those that are not compatible). However, the DKC8-AA 1/0 Option module, the KM8-AA Extended Option
module, and several memory modules have been designed exclusively for the PDP-8/A.
Companion Documents include:

1. Introduction to Programming — 1973

2. 0S/8 Handbook

3. PDP-8/A Miniprocessor Handbook — 1975-1976

4. PDP-8/A Operators Handbook(DEC-8A-HOPHB-A-D)

5. PDP-8/A Engineering Drawings

6. PDP-8/E Maintenance Manual Volume Il (DEC-8E-HMM2A-D-D) and Il (DEC-8E-HMM3A-C-D).
All of these documents are available from Communications Services, Digital Equipment Corporation, Maynard, Mas-

sachusetts, 01754.

Table 1-1 lists the functional characteristics of the PDP-8/A.
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Table 1-1
PDP-8/A Functional Characteristics

Type
Word Length

Cycle Time

Memory Types

Memory Expansion
Hardware Registers
Auto Index

Addressing Capability

Instruction Set

Instruction Execution Time

Input/Output Capability

Auto Start Feature

Single address, fixed word length, paralle! transfer programmed data processor.
12 bits.

1.5 us minimum (See memory speeds).

Memory Type Cycle Time (us)
Fetch Major State All Other States

ROM Only 1.5 1.5
ROM/RAM (ROM Cycle) 1.6 1.6
ROM/RAM (RAM Cycle) 2.7 3.1
RAM Only 2.4 2.8
Core Memory 1.5 1.5

RAM 1K, 2K, 4K

ROM 1K, 2K, 4K

PROM 1K

Core 8K, 16K

Up to 32K.

5(AC, MQ, MB, PC, CPMA).

8 Auto Index registers per 4K memory field,

One instruction may address 256 locations directly or 4096 locations indirectly.

6 memory reference instructions, 20 microprogrammable operate microinstructions,

and 8 input/output transfer instructions for the CPU and each of up to 60 1/0
devices.

Operate microinstruction 1.5 us*
Directly addressed MRI 3.0 us*
Indirectly addressed MRI 4.5 us*

Programmed data transfer, program interrupt system transfer, and 12 channels of
internal and/or external direct memory access (data break).

The CPU contains an auto-start which can start the CPU at one of six switch select-
able addresses upon application of power.

*Cycle times reflect 1.5 us memory.
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Table 1-1 (Cont)
PDP-8/A Functional Characteristics

Options Two new option boards which may be used separately or together.
1. Front Panel Control
Serial Line Unit
Parallel 1/0

Real Time Clock

2. Power Fail/Auto Restart
Memory Extension
Timeshare Control
Bootstrap Loader

Size (WX HX D) 19X 10.6 X 10.5 in. (48 X 27 X 27 cm) — PDP-8/A Semiconductor, 8A400,

8A600, 8A800.
19 X 10.44 X 23 in. (48 X 26.52 X 58.42 cm) — 8A420, 8A620, 8A820.

Weight 55 Ib (25 kg) - PDP-8/A Semiconductor, 8A400, 8A600, 8A800.

117 Ib (63 kg) - 8A420, 8A620, 8A820.
Operating Environment Ambient temperature 41° to 122° F (5° to 50° C)

Relative humidity 10% to 95% maximum, Wet bulb 90° F (32° C)
Power Requirement Approximately 150 W at 115 Vac, 50 or 60 Hz or 230 Vac, 50 or 60 Hz (voltage

and frequency specified at time of order).

1.1 SYSTEM DESCRIPTION

The PDP-8/A is a general purpose miniprocessor. Its processor structure is single-address, fixed word length, parallel
transfer, using 12-bit, two’s complement arithrnetic. The cycle time of the processor is 1.5 us. Standard features include
one level of indirect addressing and facilities for instruction skipping. program interrupts as a function of input/output
device conditions, and auto-restart features.

Five 12-bit registers are used to control computer operations, address memory, perform arithmetic or logical oper-
ations, and store data. An optional Programmer’s Console provides switches and indicators that permit convenient
monitoring and modification of machine operation.

The flexible, high capacity input/output capabilities of the PDP-8/A allow it to operate a great variety of peripheral
devices. More than 60 input/output device options including high-speed paper-tape equipment, card readers, line
printers, disk and magnetic tape bulk storage devices, and a wide range of data acquisition, transmission, and display
peripherals are available from DIGITAL for the PDP-8/A.

Each PDP-8/A system is completely self-contained. A single source of 115 or 230 Vac power is required; internal power
supplies produce all the necessary operating voltages for the system. The basic PDP-8/A computer consists of a rack-
mountable chassis with a power supply and an Omnibus (backplane) into which are inserted the central processor, the
memory system, and the optional Programmer’s Console and console terminal control. In the PDP-8/A, a bus is defined
as a group of signal lines carrying related information, such as the 12 bits of an instruction or data word. The Omnibus
may be considered a wide bus containing several buses along with many other signal lines. Each PDP-8/A Omnibus has a
slot for the central processor unit, two slots reserved for the two option boards, plus several identical nondedicated
module slots. Each slot will accept a 144-pin quad or hex-sized module. (Some slots will accept a 180-pin hex module.)
The Omnibus provides two-way signal paths between corresponding pins of the modules that are plugged into it.



A PDP-8/A computer pictured in Figure 1-1 shows both the Limited Function Panel (the panel on the bottom with three
switches and three indicators) and the Programmer’s Console. The Programmer’s Console can be located remotely from
the chassis; in such a case, or when the system does not include a console, a blank panel is attached.

PDP-8/A computers have three different mechanical assemblies that can be characterized by the number of available
Omnibus slots; that is, the PDP-8/A semiconductor computer assembly has a 10-slot Omnibus, while the 8A computer
assemblies have either a 12-slot or a 20-slot Omnibus. Table 1-2 relates the various PDP-8/A computers to some of the
basic system components. Note that the 8A400 can be considered the basic 8A computer, having a core memory, an 8A
CPU, and a 12-slot Omnibus. Thus, the 8A420 differs only in that it has a 20-slot Omnibus; the 8 AB0O differs in that it
has a PDP-8/E CPU; the 8A620 differs in that it has a PDP-8/E CPU and a 20-slot Omnibus; the 8A800 differs in that it
has an FPP-8/A (not indicated in Table 1-2); and, the 8 A820 differs in that it has an FPP-8/A and a 20-slot Omnibus.
Also, note that only 8A computers that use a PDP-8/E CPU can be expanded.

Table 1-2

PDP-8/A Computer Assemblies

Basic Power Assembly

Computer CPU Memory* Omnibus Expandable

PDP-8/A KK8-A Semiconductor H763 H9192 (10-Siot) No

8A400 KK8-A Core H9300 H9194 (12-Slot) No

8A420 KK8-A Core BAS8-C H9195 (20-Slot) No

8A600 KK8-E Core H9300 H9194 (12-Slot) Yes. As many as 20 slots
can be added.

8A620 KK8-E Core BAS8-C H9195 (20-Slot) Yes. As many as 20 slots
can be added.

8A800 KK8-A Core H9300 H9194 (12-Slot) No

8A820 KK8-A Core BAS-C H9195 (20-Slot) No

*A KM8-A (or KM8-E) Extended Memory Option module must be included in all the 8A computers, since their basic memory capacity
is 8K or 16K; the KM8 is optional with the PDP-8/A Semiconductor computer, since the basic memory can be less than, greater than,

or equal to 4K.

Figure 1-2 represents, pictorially, the PDP-8/A Omnibus and the relationship of the fundamental system components
(i.e., CPU, memory. power supply, option, and peripheral interfaces). These components are described briefly in the
following paragraphs.
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Figure 1-1  PDP-8/A Miniprocessor
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Figure 1-2 PDP-8/A System Block Diagram
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1.1.1 Central Processor Unit (CPU)

The KK8-A is contained on one hex module and has all the circuitry needed to manipulate data and generate control
signals; this circuitry includes the major registers and gating, the instruction decoder, the timing generator, and the auto- .
start logic. The KK8-E is comprised of 4 hex modules. Two of these, M8300 and M8310, constitute the CPU; another is
the Timing Generator (M8330), and the last is the Bus Loads (M8320).

1.1.2 KC8-AA Programmer’s Console

The DKC8-AA 1/0 Option board contains the circuitry required to connect the PDP-8/A Programmer’s Console to the
Omnibus. This console consists of an array of controls and indicators that facilitate computer operation and maintenance.
Key pad switches provide convenient control of the system by allowing the operator to start and stop program execution,
examine and modify the contents of memory, select various modes of operation, and load and execute short machine
language programs.

1.1.3 Limited Function Panel

The Limited Function Panel (Figure 1-3), which is often used without the Programmer’s Console in dedicated appli-
cations, provides the necessary controls to apply power to the computer and start a program. A PANEL LOCK switch,
which is significant only when a Programmer’s Console is present, allows the operator to disable most of the console
switches. This feature protects an operating program from being disturbed by accidental closure of a switch.

Eaz0eED

71186

Figure 1-3 PDP-8/A Limited Function Panel

1.1.4 Memory

The PDP-8/A memory can be configured from ROM, RAM, PROM, or core memory to meet the user’s particular re-
quirements. Memory sizes below 4K, {such as 1K RAM, 1K ROM, and 1K PROM) are allowed, and the memory sys-
tem can be expanded to 32K provided there is adequate current available from the power supply. Each of the
various memory options available is discussed in the following paragraphs.

1.1.6 MMB8-A Core Memory

The MM8-A is a 12-bit word, random access core memory system for the 8A computer. There are two versions available,
the MM8-AA (8192 12-bit words) and MMB8-AB (16,384 12-bit words). Memory cycle time is 1.5 us. A one inch thick
hex module board contains the core stack, drive circuits, sense circuits, address decoders, etc. These circuits perform all
the operations required to transfer data into or out of core memory. The system plugs into one Omnibus slot but occupies
two spaces on the Omnibus because of the thickness of the module.

1.1.6 MS8-A Read/Write Semiconductor Memory (RAM)

The read/write semiconductor memory is a random access memory (RAM) mounted on a single quad board with a
capacity of 1K, 2K, or 4K 12-bit words. Memory cycle time is 2.4 us for instruction fetches and 2.8 us for all other
states.
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1.1.7 MR8-A Read Memory (ROM)
The MR8-A is a semiconductor read only memory mounted on a single quad board with a capacity of 1K, 2K, or 4K
12-bit words. Memory cycle time with ROM memory only is 1.5 us.

For those systems containing both ROM and RAM, a 13th bit in each memory location containing ROM and RAM
may be set to a logical 1 when the ROM is programmed to allow the program to address a word in read/write mem-
ory. When the 13th bit is on, the content of that memory location is interpreted as a memory address instead of an
operand and used to address the desired RAM memory location. This allows the programmer to use instructions that
require read/write operations (i.e., JMS, DCA, ISZ Instructions) when writing the ROM program.

1.1.8 MR8-FB Reprogrammable Read Only Memory (PROM)

The MR8-FB is an ultraviolet-erasable semiconductor memory mounted on a single quad board with a capacity of
1024 12-bit words of PROM and 256 words of read/write memory. PROM memory also has a 13th bit which can
be set to one, to address one of the 256 RAM locations. When the 13th bit is one, the eight least significant bits
read from a PROM location are used as an address to select one of the RAM locations. This allows the programmer
to use instructions that require read/write operations.

1.1.9 G8016 Power Supply Regulator Module

The G8016 Power Supply module provides +5 Vdc and -15 Vdc and +15 Vdc for the semiconductor versions of
the PDP-8/A Miniprocessor. The supply consists of a quad size board containing all the power generation and regu-
lation circuitry necessary to provide these voltages. The power available is:

+5 Vdc 20 A
+15 Vdc 0.75 A max
-15 Vdc 0.75 A max } sum< 1A

1.1.10 G8018 Power Supply Regulator Module
The G8018 module supplies power for core memory systems for the 8A. It differs from the semiconductor power supply
module in that more power is available:

-5V 2A
+5V 25 A
+15V 2A
-15V 2A
+20V 4 A

NOTE
The G8016 and G8018 Power Supply modules are not
interchangeable. The semiconductor supply (G8016) will
operate only with the PDP-8/A Semiconductor com-
puter; the core memory supply (G8018) will operate only
with the 8A computers.

1.1.11 Interfacing
The PDP-8/A Omnibus is an internal input/output bus designed to eliminate random wiring and provide convenient
access to data and control signals. Interfacing is accomplished by inserting modules into non-dedicated slots.

The KAB8-E positive I/0 bus interface provides an extension to the bus system that facilitates interfacing PDP-8 fam-
ily positive bus equipment with the PDP-8/A. The positive I/0 bus was designed for use with PDP-8/I and PDP-8/L
compatible peripherals, but it may be employed with almost any positive bus equipment.



PDP-8/A systems provide three types of data transfer: programmed data transfers, program interrupt transfers, and
direct memory access transfers. Programmed data transfer is the easiest to implement and is the most direct method
of handling data 1/0. Program interrupt transfers provide an extension of programmed 1/0 capabilities by allowing
1/0 operations involving two or more devices to be performed concurrently. The data break system uses direct mem-
ory access for applications involving extremely fast data transfer rates. All three I/0 techniques are described in
Chapter 9 of the Miniprocessor Handbook. A detailed description of the Omnibus and its signals is contained in
Chapter 3 of this manual.

1.1.12 Option Modules

The PDP-8/A has two multi-option hex modules available. The M8316 module, which contains four separate PDP-8/A
options, and the M8317 module, which contains three options. Each of these modules and the options provided by them
are discussed in the following paragraphs and more fully described in Chapter 6.

1.1.13 DKC8-AA 1I/O Option Board (M8316)
The M8316 module contains a Serial Line Unit (SLU), a Real Time Crystal Clock, a General Purpose 12-Bit Parallel
1/0, and the Programmer’s Console control.

1.1.14 KMS8-A Extended Option Board {M8317)
The M8317 module contains the Memory Extension and Timeshare Control, Power Fail and Auto Restart, and the
Bootstrap Loader options.

1.1.15 Peripheral Options

Digital Equipment Corporation designs and manufactures many of the peripheral devices offered with the PDP-8/A.
All peripheral options purchased from Digital include the necessary cables, controllers, interfaces, etc. required for
system operation. Most options can be added to the system simply by inserting the modules into the Omnibus and
making cable connections between the modules and the peripherals.

1.2 CONSOLE OPERATION
There are two types of panels for the PDP-8/A — the Limited Function Panel and the Programmer’s Console. The Limited
Function Panel is supplied with each PDP-8/A. The Programmer’s Console is optional.

1.2.1 Limited Function Panel

The Limited Function Panel (Figure 1-3) has the necessary switches to apply power and to bootstrap the computer, and
indicators — POWER ON, RUN, and BATTERY CHARGING - to determine whether the computer is operating. Table 1-3
describes the function of the various switches and indicators on the Limited Function Panel.

1.2.2 Programmer’s Console

The key pad switches and indicators on the PDP-8/A Programmer’s Console (Figure 1-4 and Table 1-4) augment the
Limited Function Panel by allowing manual control of computer operation, and by presenting a convenient indication of
program conditions within the computer. PDP-8/A program execution can be started, stopped. monitored, or switched
among various modes of operation. The key pad switches also provide a means of selecting a memory location or major
register for examination and allow selective modification of read/write memory.

1.2.3 Entering Data From the Programmer’'s Console

Data is entered into registers from the programmer’s console by first pressing the numbered key pad switches corre-
sponding to the octal number to be entered, then the key pad switch corresponding to the register into which the data is
to be entered. For example, to load an octal number 7000 into the switch register, press 7, then press O three times, and
then press LSR. The data entered will be transferred to the switch register. To read the data that was entered in the
switch register, press SR and then DISP; the data is displayed in the 4 character octal readout.



Table 1-3
PDP-8/A Limited Function Panel
Controls and Indicators

Control or Indicator Function

ON/OFF In the up position, this switch applies power to the computer and all controls and
indicators. Power is removed by moving the switch down.

PANEL LOCK In the up position, this switch disables all key pad switches except Switch Register
(SR} and the read functions. The RUN and BATTERY CHARGING indicators are
not affected.

BOOT When this switch is down, the Omnibus SW line is disabled (voltage level high). When
it is up, the SW line is asserted {low). This switch is used to start programmable read
only memory (PROM) and bootstrap loader programs. The key pad BOOT switch on
the Programmer’s Console has the same function.

BATTERY CHARGING This indicator is a LED. It lights when the battery backup supply is charging in the
PDP-8/A semiconductor computers; in the 8A420, 8A620, and 8A820 computers, it
lights when both G8018 regulators are operating properly, The indicator is present on
the 8A400, 8A600, and 8A800 computers, but is not used.

POWER This indicator is a LED, lit when ac power is applied to the computer,
RUN This indicator is a LED, lit when the RUN flip-flop is set.
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Figure 1-4 PDP-8/A Programmer’s Console

1.2.4 Examining Memory Locations

To determine the content of a location in memory, enter the memory field and press LXA, then enter the memory
address and press LA. Press MD and then DISP. Now press E THIS and the contents of this memory location will
be displayed in the 4-character octal readout. If you wish to examine two or more consecutive memory locations,
content of the next memory location will be displayed each time E NEXT is pressed.

1.2.5 Entering Data in Memory

To enter (deposit) data in a memory location, first enter the field into which data is to be deposited and press LXA,
then enter the address and press LA. Now enter the data and press D THIS. If you wish to enter data into two or
more consecutive memory locations, press D NEXT after each entry is made.



Table 14

PDP-8/A Programmer's Console Controls and Indicators

Control or Indicator

Function

ADDRS

DISP

RUN

Key Pad Switches
AC (0)

Ma (1)

BUS (2)

STATUS (3)

First ‘ Illegal Characters
Digit 2,3,6,and 7
Position

ADDRS is a b character octal readout that displays the content of
the 3-bit Extended Memory Address (EMA) register and the 12-bit
Memory Address (MA) register. The five characters (digits) show the
address of the memory location to be accessed next.

DISP is a 4 character octal readout that displays the content of the
register that has been selected for display. The Accumulator (AC),
Multiplier Quotient (MQ), Status Register, Switch Register (SR),
State, Memory Data (MD), or Data Bus (BUS) content may be read.
To select one of these for display, first press the appropriate key pad
switch (e.g., AC) and then press DISP. One of the LED indicators to
the left of the key pad will be lit, indicating which data is displayed
in the readout. DISP also indicates the number button that is pressed;
i.e., if 3(STATUS) is pushed, 3 appears in the right-most DISP posi-
tion (if DISP is pushed after 3, the STATUS indicator lights and the
DISP readout indicates the Status register contents). Thus, the oper-
ator can view the addresses being entered and the data being
deposited.

This indicator is a LED, lit when the RUN flip-flop is set.

When key pad AC and then DISP are pressed, the content of the AC
at Time State 1 is displayed in the 4 character octal readout. The AC
indicator to the left of the key pad will also light.

When key pad MQ and then DISP are pressed, the content of the MQ
register is displayed in the 4 character octal readout. The MQ indi-
cator to the left of the key pad will also light.

When key pad BUS and then DISP are pressed, the content of the
DATA BUS (DATA 0-11) at Time State 1 is displayed in the 4 char-
acter octal readout. The BUS indicator to the left of the key pad will
also light.

When key pad STATUS and then DISP are pressed, the content of
the Status Register is displayed in the 4-bit octal readout (Figure
1-5). The STATUS indicator to the left of the key pad will also light.
The six most significant bits of the Status Register (bits 0—5) indi-
cate either a set or cleared condition (logical one or logical zero).
Thus, the octal readout for these digits must be decoded to deter-
mine whether the bit is set or cleared.

An octal 4 or 5 indicates that the link is set. An octal 1 or 5 indicates
that the Omnibus interrupt request line is asserted.




Table 1-4 (Cont)

PDP-8/A Programmer’s Console Controls and Indicators

Control or Indicator

Function

Key Pad Switches (Cont)
Second
Digit

Third
Digit

Fourth
Digit

SR (4)

STATE (5)

First lllegal Characters
Digit 3,6,6,and 7
Position

Second
Digit

An octal 4, 5, 6, or 7 indicates that the INTERRUPT INHIBIT flip-
flop is set. The INTERRUPT INHIBIT flip-flop is located in the
memory extension and timeshare option.

An octal 2, 3, 6, or 7 indicates that the interrupt system is enabled.

An octal 1, 3, 5, or 7 indicates that the USER MODE line is
asserted. Signal USER MODE originates in the memory extension
and timeshare option on the Extended option board to disable exe-
cution of all OSR, LAS, HLT and 10T instructions when the com-
puter is operating in Timeshare mode.

Displays the content of the 3-bit instruction field register (IF0—2)
contained in the memory extension and timeshare option on the
extended option board.

Displays the content of the 3-bit data field register (DF0—2) con-
tained in the memory extension and timeshare option on the ex-
tended option board.

When key pad switch SR and then DISP are pressed, the content of
the SR (switch register) will be displayed in the 4 character octal
readout. The SR indicator to the left of the key pad will also light.

When key pad switch STATE and then DISP are pressed, the con-
dition of the major states, 3 bits of the instruction register (IR0—2),
and 6 major Omnibus signals are displayed in the 4 character octal
readout (Figure 1-6). The STATE indicator to the left of the key
pad will also light. The octal readout must be decoded to determine
if the individual bits are in a set or cleared condition (a logical one or
a logical zero).

A zero indicates that the processor is in the DMA state.

An octal 1 indicates that the processor is in the Execute major state.
An octal 2 indicates that the processor is in the Defer major state.

An octal 4 indicates that the processor is in the Fetch major state.

Displays the content of the 3-bit Instruction Register (IR0—2).




Table 1-4 (Cont)
PDP-8/A Programmer’s Console Controls and Indicators

Control or Indicator Function

Key Pad Switches (Cont)
Third An octal 4, 5, 6, or 7 indicates that the MD DIR line on the Omnibus
Digit is asserted. Signal MD DIR is low and bit 6 is a logical one during

operations that read data from memory. MD DIR is high and bit 6

is a logical 0 during operations that write data into memory.

An octal 2, 3, 6, or 7 indicates that BREAK DATA CONT line on the
Omnibus is asserted. BREAK DATA CONT is low and bit 7 is a
logical one during some direct memory access (DMA) operation.

An octal 1, 3, b, or 7 indicates that the SW line on the Omnibus is
asserted. This occurs only when BOOT on the Programmer’s Console
or the Limited Function Panel is pressed.

Fourth An octal 4, 5, 6, or 7 indicates that the 1/0 PAUSE line on the
Digit Omnibus is asserted. Signal 1/0 PAUSE L is generated during the
execution of an 10T instruction.

An octal 2, 3, 6, or 7 indicates that the BREAK IN PROG line on the
Omnibus is asserted (one or more devices are requesting a data
break). The highest priority device will begin a DMA operation at the
beginning of the next cycle.

An octal 1, 3, 5, or 7 indicates that the BREAK CYCLE line on the
Omnibus is asserted (a DMA operation is taking place).

MD (6) When MD and then DISP are pressed, the data on the 12-bit
MEMORY DATA bus (MDO—11) on the Omnibus are displayed in
the four character octal readout. The bus normally carries the con-
tent of the last memory location addressed by the 15-bit memory
address register.

LA Pressing LA (load address) loads the contents of the entry into the
Central Processor Memory Address (CPMA) register and enables the
FETCH major state for the next processor cycle.

LXA Pressing LXA (Load Extended Address) loads the right-most digit of
the entry into the Data Field (DF) register and the next digit of the
entry into the instruction Field (IF) register.

INIT Pressing INIT (Initialize) generates an INIT pulse that clears the AC,
the LINK, all 1/0 device flags and registers, and all interrupt system
flip-flops. This is equivalent to a programmed CAF instruction.

RUN Pressing RUN generates a MEM START L signal, and sets the RUN
flip-flop. The program starts executing at the address that is in the
CPMA register.




Table 1-4 (Cont)
PDP-8/A Programmer’s Console Controls and Indicators

Control or Indicator Function

Key Pad Switches (Cont)
LSR Pressing the LSR switch loads the entry into the Switch Register.
The Switch Register serves as a 12-bit temporary storage register for
data entries. The contents of the Switch Register can be read under

program control by the OSR and LAS instruction.

BOOT Pressing BOOT twice causes the SW flip-flop to assert and then
negate the SW line on the Omnibus. The transition from assertion to
negation of the SW line causes a bootstrap operation to be per-
formed. The signal from this BOOT switch is ORed with the signal
generated by BOOT on the Limited Function Panel so that either
switch can assert the SW signal on the Omnibus.

E THIS Pressing E THIS (Examine This) loads the contents of the memory
location addressed by the CPMA register into the Memory Buffer
(MB) register. The CPMA and PC are not incremented after this
operation. To observe the content of the MB, press MD, then DISP.

E NEXT Pressing E NEXT (Examine Next) loads the content of the memory
location addressed by the CPMA into the Memory Buffer (MB) regis-
ter and increments the CPMA and PC registers. This feature allows
the operator to step through a program and observe the operation

of one of the major registers, buses, etc., in the octal readout.

D THIS Pressing D THIS (Deposit This) loads the content of the entry into
the MB register and into memory at the address specified by the
CPMA register. The CPMA and PC are not incremented by this
operation.

D NEXT Pressing D NEXT (Deposit Next) loads the content of the entry into
the MB register and into memory at the address specified by the
CPMA register. At the end of the operation, the PC and CPMA regis-
ters are incremented.

HLT/SS Pressing HLT/SS (Halt/Single Step) while the machine is running will
cause it to stop. If the machine is stopped, pressing HLT/SS causes
the machine to execute one machine cycle.
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Figure 1-5 Status Information
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CHAPTER 2
INSTALLATION AND ACCEPTANCE TEST

This chapter contains supplementary information and procedures for installing the PDP-8/A Computer System. Basic
installation and planning information, such as space requirements, environmental requirements, installation require-
ments, and system configuration data, are provided in Chapter 13 of the PDP-8/A Miniprocessor Handbook. Installa-
tion functions are summarized in Table 2-1.

All PDP-8/A computers and modules are tested thoroughly at DIGITAL's manufacturing facilities before they are shipped.
However, many switches and jumper wires can be arranged by the customer for specific purposes; furthermore, there is a
need both to verify the accuracy of system interconnections and site preparations, and to detect possible hidden damage

incurred during shipping. Consequently, a number of initial operating tests are also included in this chapter.

Table 2-1
Summary of Installation Functions

Identify space and power required for system configuration.

Survey proposed site

Prepare site in accordance with environmental space and power requirements.
Unpack equipment and check inventory checklist.

Install equipment.

Run acceptance test.

Enter results of acceptance test in log book.

2.1 SITE CONSIDERATIONS

Adequate site planning and preparation can simplify the installation process and result in an efficient, more reliable
PDP-8/A system installation. DEC Sales Engineers or Field Service Engineers are available for counseling and con-
sultation with user personnel regarding the installation.

Site planning should include a list of the actual components to be used in the installation; this list should also in-
clude such items as storage cabinets, supplies, work tables, etc.

Primary planning considerations are:

1. The availability and locations of adequate power
2. Protection against direct heat sources
3. Electrical noise radiation
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4. Shock
5. The existence of fire protection devices.

If existing environmental conditions dictate, air conditioning and/or dehumidifying equipment (though not required for
the PDP-8/A) can become part of the site planning program.

2.1.1 Power Source
The power source should be free from conductive interference. In addition, all computer system supplies should be
connected to the same power source to avoid loading and source differentials that may affect computer operation.

2.1.2 1/0 Cabling Requirements

The cabling for rack-mounted equipment can be routed into the chassis through an opening located in the rear of
the chassis. Subflooring is not necessary because casters elevate the cabinet high enough to provide sufficient cable
clearance. The cabling should be located where it cannot be damaged. This is especially important if the processor
and peripherals are not in close proximity.

2.1.3 Fire and Safety Precautions

The PDP-8/A Power Supply contains a thermal cut-out switch, circuit breaker, and fuses for protection against over-
heating and overloading. Both the cabinet and the power receptacle must be adequately grounded to ensure safe op-
eration. A water pipe or steel beam provides an adequate ground. Refer to Chapter 13 of the PDP-8/A
Miniprocessor Handbook for grounding and power installation procedures.

WARNING
The frame of the computer must be grounded to pro-
tect personnel from dangerous electrical shock.

Grounding is achieved automatically when a 3-wire plug is used. However, a voltage reading from frame to ground
should be performed initially.

Electrical fires, although extremely unlikely, should always be extinguished by a Class 3 (CO.} fire extinguisher.

2.2 UNPACKING INSTRUCTIONS

All PDP-8/A computers are packaged in two containers, the inner container holding the computer, and a type of pro-
tective material. The steps in this section are sufficiently general to apply to any PDP-8/A. To unpack the PDP-8/A
computer, proceed as follows:

1. Open the outer carton and remove the inner carton.
2. Open the inner carton.
3. Carefully remove the cardboard from the top and sides of the computer.

4, Carefully remove the computer from the box.

5. Inspect the computer for damage. If the computer is damaged, notify the carrier immediately.

6. Unpack any other boxes included in the shipment.

7. Check that all equipment, software, manuals, etc., are present as specified on the shipping list inside the
carton.

8. Save the cartons and packing material to use if the PDP-8/A is later repacked.
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2.3 PACKING INSTRUCTIONS
Two kinds of packages are used for PDP-8/A computers. The kind used and the applicable packing instructions depend
on the type of PDP-8/A chassis assembly.

2.3.1 BAB8-C Chassis Assembly

The 8A420, 8A620, and 8A820 computers use a BA8-C chassis assembly (20-slot Omnibus). Figure 2-1 illustrates the
packing procedure. First, the computer is placed in the inner container (9905417), the empty space is filled with plastic
protective material (AIR CAP, SD-120), and the container is sealed. The sealed inner container is surrounded with
protective foam material which is enclosed by the two telescope caps. Finally, the package is secured by two plastic
straps.

2.3.2 Other PDP-8/A Chassis Assemblies

CAUTION

The G8016 Regulator board assembly used on PDP-8/A
semiconductor computers contains a battery. This bat-
tery, while not of sufficient voltage to cause electrical
shock, represents a possible hazard if shorted. If repack-
ing this type of computer, ensure that there is no loose
metal, such as solder, wire, or sheet metal parts inside
the cabinet.

The PDP-8/A semiconductor computer and the 8A400, 8A600, and 8A800 computers use a chassis assembly that has a
10-slot or 12-slot Omnibus. To pack these computers proceed as follows:

1. Place the computer in the smaller of the two shipping cartons with the back (side with power cord) of the
computer against the side of the carton.

2. Place the beveled die-cut sheet with foam protector (part number 9905675) in front of the computer {Figure
2-2). If the Limited Function Panel and a pop panel are on the computer, the beveled edge should be down
inside the carton. If the computer has a Programmer's Console, the beveled edge should be up so that the
cut-out in the cardboard fits the Programmer’s Console.

3. Place the die-cut sheet with foam {part number 9905667) downward over the computer. The end with two
pieces of foam should be fitted around the fans and the other end should be positioned so that the cardboard
fits behind the cabinet mounting flange and the foam is against the side of the carton.

4. Close the flaps and seal the carton with tape.

5. Surround the sealed carton with protective foam material and enclose with telescope caps (Figure 2-3).

6. Strap in both directions using steel or plastic strapping.
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Figure 2-1 8A420, 8A620, 8A820 Packaging
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Figure 2-2 PDP-8/A Computer Packaging (Inner)
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Figure 2-3 PDP-8/A Computer Packaging (Outer)
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2.4 PDP-8/A BASIC SYSTEM COMPONENTS ‘
A PDP-8/A basic system comprises many components. The following three systems are the most common:

1. A basic® PDP-8/A, a memory, and a Limited Function Panel.

2, A basic PDP-8/A, a memory, a Limited Function Panel, a KM8-A Extended Option board, a DKC8-AA 1/0
Option board, and a Programmer’s Console (Paragraph 2.6 describes operating tests for this system).

3. A system as described in type 2 above, but accompanied by a Teletype® and diagnostic* * programs (Para-
graph 2.8 describes operating tests for this system).

As Table 1-2 indicated, a PDP-8/E CPU (KK8-E) can be used with the PDP-8/A system (8A600 and 8 A620). In addition
to the CPU, most DIGITAL PDP-8/E options will operate with the PDP-8/A computers. The following will not:

KP8-E Power Fail/Auto-Restart option

DK8-EA Line Frequency Real-Time Clock option
MMB8-E 4K Core Memory

MMS8-EJ 8K Core Memory

hPODN =

The KE8-E option {Extended Arithmetic Element) and the TD8-E DECtape Control will operate only with the 8A600 and
8A620 computers.

Modules can be inserted in almost any PDP-8/A Omnibus slot. There are, however, some restrictions and these are
summarized in Table 2-2. Notice that an M8320 module {Bus Loads) is inserted in slot 1 of the 8A600 and 8A620
computers. This module must be modified before it can be used in the 8A600 and 8A620 computers. If the modification
has been accomplished, R55 (Figure 2-4) will have been removed; if R55 is present, carry out the procedure outlined in
DEC ECO M8320-00007.

R55 (470Q, 174 W)

N /L

08-1785

Figure 2-4 Part of M8320 Module Showing R55,
Which is Removed for 8A Operation

®Teletype is a registered trade mark of Teletype Corporation, Skokie, Illinois.
A basic PDP-8/A is defined as a Central Processor Unit (CPU) and a chassis assembly (chassis, Omnibus, and power supply).

* * Diagnostics are test programs written to find faults in the logic. The PDP-8/A programs are supplied on paper tape. Diagnostic programs are optional
and may be ordered from the Software Distribution Center, 146 Main Street, Maynard, Massachusetts 01754,
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Table 2-2
PDP-8/A Computers, Dedicated Omnibus Slots

. PDP-8/A Semiconductor,
Omnibus Slot | 8A600 8A600 & KES8-E 8A620 8A620 & KES-E 8A400, 8A420, 8A800, 8A820

1 M8320 M8320 M8320 M8320 M8315
2 M8316 M8316 M8316 M8316 M8316
3 mM8317 '™M8317 M8317 M8317 M8317
4
5
6
7
8 M8300
9 M8310

10 M8300 M8341

1 M8310 M8340

12 M8330 M8330

13

14

15

16 M8300

17 M8310

18 M8300 M8341

19 M8310 M8340

20 M8330 M8330

Note 1: M8316 and M8317 are interchangeable in slots 2 and 3.
Note 2: Module numbers are related to options as follows:
M8315 — CPU (KK8-A)
M8316 — 1/0 Option Board (DKC8-AA)
M8317 — Extended Option Board (KM8-AA)
M8320 — Bus Loads
M8300 — gy KK8-E
M8310 —
M8330 — Timing Generator

2.4.1 Chassis Descriptions _

Three chassis types are available. The PDP-8/A Semiconductor computer chassis is illustrated in Figure 2-5 (the front
panels have been removed). Modules are insertad in the Omnibus from the front of the unit. Both quad- and hex-size
modules can be inserted; the fingers on connectors E and F of the hex size modules do not carry Omnibus signals (some
hex modules do not have connectors E and F). Figure 2-6 illustrates the dimensions of the same computer, as well as
indicating the ac line and fuse locations.
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GB8016 POWER MASTER-SLAVE CABLE TO CONNECT
REGULATOR CONTROL SWITCH LIMITED FUNCTION
ASSEMBLY FUSE PANEL

7288-4

Figure 2-5 PDP-8/A Semiconductor Chassis

2-9



— _-SLOT 1
) — _
rgin. (48.26¢™ T G
P ,l == — -
[Niss="
| | 1= %Q‘%n
i JIR—=—
Aaneennana ===
SO =SS
_:‘ rrenalii g OMNIBUS == %n )
A - —_— 10.5 in
g e eaass (26.70m)
S Flmie I
[ 5 i oD
e
< i . q

NOTE: This circuit breaker controls dc power
applied to the OMNIBUS. It does not remove
ac power from the power transformer or fans.

4A(110V

OPERATION) OR 2A
{220V OPERATION)
SLOW BLOW FUSE

If you are servicing the power supply, you are
advised to:

i 1

[/

1.  Turn PDP-8/A off.

Unplug the power cord.

3. Remove metal jewelry that could short
the battery, heat up, and cause burns.

N

CAUTION

THE PDP~-8/A MUST
BE PLUGGED INTO
UNSWITCHED AC

08-1146

Figure 2-6 PDP-8/A Semiconductor Computer
Chassis Dimensions



Figure 2-7 shows the chassis that is used with 8A400, 8A600, and 8AB00 computers. The dimensions are the same as
the PDP-8/A Semiconductor chassis; interior components are different. The G8018 regulator assembly has been remov-
ed to show the connector in which the assembly is inserted. The Omnibus connector blocks in the connector E position
are needed to accommodate the E connector of the core memory modules.

Figure 2-8 shows the chassis used with the 8A420, 8A620, and 8A820 computers. The example shown is an 8 A620,
containing the KK8-E CPU and Timing Generator, as well as the Bus Loads module. The H9195 Omnibus is mounted on
the Center Wall assembly (DEC Part Number 70-12561); modules are inserted from the front of the unit. Two G8018
regulator assemblies are contained in the rear of the chassis; the regulator boards are inserted in PC board slots that are
mounted on the rear of the Center Wall assembly. Figure 2-9 is an outline drawing that gives the chassis dimensions and
illustrates the placement of the G8018 assembly.

REGULATOR POWER CABLE TO CONNECT
BOARD SLOT CONTROL LIMITED FUNCTION
FUSE PANEL

7367-3

Figure 2-7 PDP-8/A Chassis (H9300)
(Transformer Cover Removed)
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Figure 2-8 PDP8/A Chassis
(84240, 8A620, 8A820)
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Figure 2-9 8A420/620/820 Chassis Dimensions
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2.4.2 Expansion Techniques
Table 1-2 noted that the 8A600 and 8 A620 computers could be expanded. Either a BA8-C or an H9300 can be added to

the basic chassis increasing the system capacity accordingly. Figure 2-10 illustrates the basic chassis and the expansion
possibilities available for each type.

8A600 8A620
{(KK8-E) | (kke-g)
H9300 BAS-C
i I |
| ~— J L_ A
| |
BAB-C [ {
BAB-C OR H9300

08-1786

Figure 2-10 8A600/8A620 Expansion

The basic chassis is connected to the expander chassis by BCO8H cable assemblies. One cable connector is inserted into
either the top slot or the bottom slot of the basic chassis, depending on whether the expander chassis is located above or
below. The other connector is inserted into slot 1 or slot 20 of the expander chassis. If the 8A620 is being expanded with
an H9300 chassis assembly, the M8300, M8310, and M8330 modules must be removed from the basic chassis and
.placed in slots 10, 11, and 12, respectively, of the expander chassis. If the computer includes a KE8-E option, this too
must be removed from the basic chassis and inserted in the appropriate Omnibus slots of the expander. Refer to the
-PDP8 Configuration Guide for definitive guidelines concerning expansion.

2.4.3 PDP-8/A Module Descriptions
The major units that constitute a PDP-8/A are described in the following paragraphs, along with the module switch

settings.

CAUTION
Switch settings may be accidentally changed unless
modules are removed and inserted carefully.

2.4.3.1 KKB8-A Central Processor Unit (CPU) — The KK8-A, shown in Figure 2-11 is a multilayer hex module
{M8315) which resides in the top slot of the Omnibus. The KK8-A has an auto-start feature used to start the computer

automatically when power is turned on.

NOTE
If you are not using the CPU Auto-Start feature, turn
switch $1-7 ON and switches S1-1 through S1-6 and
S$1-8 OFF.

if you are using the CPU Auto-Start feature, set switches
as shown in Table 2-3.
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Table 2-3
KK8-A (M8315) Central Processor Unit Switch Settings

Switch

Function (When in the ON Position)

S1-1
S1-2
S1-3
S1-4
S1-6
S1-6
- 817
S1-8

Start in field 7 (OFF position specifies Field 0)
Start at address 4000

Start at address 2000

Start at address 1000

Start at address 0400

Start at address 0200

CPU Auto Start Disabled

OFF

Starting address 0000 may be selected by leaving switches S1-2 through S1-6 all OFF. Only one switch in the group S1-
2 through S1-6 may be ON at any time. Failure to observe this precaution will result in a malfunction, even if the auto-

start feature is not used.

2.43.2 MS8-A Read/Write Random Access Memory (RAM) - The MS8-A, shown in Figure 2-12, is a quad
module (M831 1), semiconductor, read/write Random Access Memory available in the following configurations:

Option Memory Size Module Number

MS8-AA 1K M8311-YA

MS8-AB 2K M8311-YB

MS8-AD 4K M8311-YD
NOTE

If you are using a 4K RAM in Field O, set switches S1-
1. 2,3, 4,5, 6 and 10 ON and turn S1-7, 8, and 9
OFF.

Set switches as shown in Table 2-4 if other memory configurations are used.

2.4.3.3 MRB8-A Read Only Random Access Memory (ROM) - The MR8-A, shown in Figure 2-13, is a quad module
(M8312), Read Only Random Access Memory. available in the following configurations:

Option Memory Size Module Number
MR8-AA 1K M8312-YA
MR8-AB 2K M8312-YB
MR8-AD 4K M8312-YD



CONNECTOR TO MR8-A
IF 13TH BIT MS8-A/MR8-A
THESE CHIPS NOT ROM/RAM CONFIGURATION
PRESENT ON M8311-YA 1S USED

THESE CHIPS NOT
PRESENT ON M8311-YA
OR M8311-YB

7015-8

Figure 2-12 MS8-A (M8311) Read/Write Random Access Memory



Table 24
MS8-A Read/Write Memory Switch Settings

Switch Function/Position

S1-1,2,and 3 Field Selection
S1-1 S$1-2 $1-3 Field Selected
ON ON ON 0
OFF ON ON 1
ON OFF ON 2
OFF OFF ON 3
ON ON OFF 4
OFF ON OFF 5
ON OFF OFF 6
OFF OFF OFF 7

S1-4and 5 First Address
S1-4 S$15 First Address in this RAM is
ON ON 0000
ON OFF 2000
OFF ON 4000
OFF OFF 6000

S1-6 ON for 4K Memory M8311-YD

S1-7 OFF

S1-8 ON for 2K Memory M8311-YB

S$1-9 ON for 1K Memory M8311-YA

S$1-10 Test switch, normally ON




CONNECTOR TO MS8-A
IF 13TH BIT MS8-A/MR8-A

ROM/RAM CONFIGURATION

THESE THREE CONNECTORS ARE REMOVED

TO PROGRAM THE ROM, BUT THEY MUST
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IS USED

83

i
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72301

A (M8312) Read Only Memory (ROM)

Figure 2-13 MR8-
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The first address is always location 0000 of the selected memory field.

NOTE
If you are using a 4K ROM in Field O with no connections
to RAM, set switches as follows: $1-1 through $1-8; Sb-
1 through $5-8; $7-1 through $7-8; $8-1 through S8-8;
§9-1 through §9-8; S4-1, 2, 3, 6, 7, 8; and S$6-3, 8; all
ON. S2-1 through $2-8; S4-4, b; S6-1, 2; all OFF. If a
RAM is used with top connectors, change $4-7 to OFF.

Table 2-5 lists the switch settings for other memory configurations.

CAUTION
All switches must be OFF when the M8312 is being
programmed (i.e., while data is being loaded into

ROM).
Table 2-5
MR8-A Read Only Memory Switch Settings
Switch Function/Position
S1-1t0 S1-8 ON
S2-1,8,and 5 Size Select Switch Settings
S$21 $2-8 $25 Memory Size
ON ON OFF 1K
ON ON OFF 2K
OFF OFF OFF 4K
S2-2 and 4 OFF
§2-3,6,and 7 Field Select Switch Settings
Field S$2-6 $2-3 S§2-7
0 OFF OFF OFF
1 ON OFF OFF
2 OFF ON OFF
3 ON ON OFF
4 OFF OFF ON
5 ON OFF ON
6 OFF ON ON
7 ON ON ON
S3-1 to S3-8 ON
S4-1,2,3,4,6,and 8 ON
S$4-5 OFF
S4-7 OFF for ROM/RAM Combination; otherwise ON
S5-1 to S5-8 ON
S6-1 and S6-2 OFF
S6-3,4,5,6,7,and 8 ON
S7-1 to S7-8 ON
S8-1 to S8-8 ON
S9-1 to S9-8 ON
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2434 MMS8-AA 8K Core Memory — The MM8-AA, shown in Figure 2-14, is a hex module (G649) with H219A
stack assembly that contains 8K of core memory.

NOTE
If you are using core memory in fields 0 and 1, install
W1-3 and W1-2 and remove W2-4 and W3-4.

Install or remove jumpers as shown in Table 2-6 if other memory fields are in use.

Table 2-6
MMB8-AA 8K Core Memory Jumper Installation
Fields Used wW1-3 w1-2 w24 w34
Oand 1 IN IN ouT ouT
2and 3 ouT IN IN ouT
4and b IN ouT ouT IN
6and 7 ouT ouT IN IN

24.3.6 MM8-AB 16K Core Memory - The MM8-AB, shown in Figure 2-15, is a hex module (G650) with H219E
stack assembly that contains 16K of core memory.

NOTE
If the MM8-AB is installed in fields O through 3, jumpers
W1-3 and W1-2 should be installed and W2-4 and W3-4
should be removed.

Install or remove jumpers as shown in Table 2-7 if other memory fields are used.

Table 2-7
MMS8-AB 16K Core Memory Jumper Installation
Fields Used w1-3 w1-2 w24 w34
Oto 3 IN IN ouT ouT
4to7 ouT IN IN ouT
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Figure 2-14 MMB8-AA Core Memory

2-22



7388-2

-15 MM8-AB Core Memory

Figure 2
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2.4.3.6 DKCB8-AA I/0 Option Board — There are two DKC8-AA hex modules {M83186) in existence; one is defined as
etch revision C (shown in Figure 2-16), the other as etch revision D {shown in Figure 2-17). The etch revision is identified
on side 2 of the PC board (side 1 is the componant side). Lettering similar to the following appears near the lower right
corner (when viewing side 2).

Option Board 1
Side 2

M8316
5010900D

The letter D indicates the D etch revision. The information in this section is not totally applicabie to each revision level;
differences that exist are indicated in the description.

The DKC8-AA combines four options:

1. Serial Line Unit {(SLU), 110 to 9600 (50 to 9600 for revision D) baud rate interface for Teletype, VT50, or
other compatible serial line unit.

2. Real-time Clock — Crystal controlled at 100 Hz.
3. General Purpose Parallel 10 — 12-bit 1/0 for user’s device or another PDP-8/A.

NOTE

The General Purpose Parallel 1/0 on the D etch revision
of the M8316 madule can be used as an interface for the
LA180. Data to the LA180 must be supplied in com-
plemented form. The 10Ts are different from the LAS
interface designed for the LA180. A BC80-A cable, avail-
able from DIGITAL, must be used to connect the General
Purpose Parallel 1/0 (J6) to the LA180.

4, Console Logic — Logic to connect the KC8-AA Programmer’s Console to the Omnibus.

NOTE
Revision C: For Teletype (ASR-33) operation without
real-time clock scoftware, set switches $1-4, 6, and 8 to
the ON position; set switches $1-1, 2, 3, 6, and 7 to the
OFF position.

Revision D: For Teletype (ASR-33) operation without
real-time clock software, set switches $1-1, 3, 4, 6, 8,

and 9 to the ON position; set switches §1-2, 5, and 7 to
the OFF position ($1-10 is a spare).

For other operation, set switches as shown in Tables 2-8 and 2-9.
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Figure 2-16 DKC8-AA (M8316) !/O Option Board



J2 PROGRAMMER’S

REVISION LETTER 5 CONSOLE (CONNECTS)
ON UNDERSIDE PARALLEL 1/0 TO BOTTOM CONNECTOR OF
OF BOARD (SIDE 2) TRANSMIT SIDE 1 PROGRAMMER'S CONSOLE

J3 J4 $§11 §1-10 N 8071-1
SERIAL PARALLEL I/0 PROGRAMMERS
LINE UNIT RECEIVE CONSOLE

Figure 2-17 D Etch Revision of DKC8-AA (M8316)
1/0 Option Board

Table 2-8
DKC8-AA 1/0 Option Board Switch Settings for C Etch Module
Switch Function

S$1-2,2and 3 Baud rate as shown below:
S1-1 $1-2 $1-3 Baud Rate
OFF OFF OFF 110
OFF OFF ON 150
OFF ON OFF 300
OFF ON ON 600
ON OFF OFF 1200
ON OFF ON 2400
ON ON OFF 4800
ON ON ON 9600

S1-4 Clear Data Available at Time State 1 (normally ON)

S1-5 ON enables Real Time Clock

S1-6 Test (normally ON, OFF for special testing)

S1-7 ON for 1 stop bit, OFF for two stop bits

S1-8 - ON enables TTY filter in 20 mA CKT (used only for 100 baud)
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Table 2-9
DKC8-AA Option Board Switch Settings for D Etch Module

Switch Function

S$1-1,2,3,and 4 Baud rate as shown below:

S$1-4 §$1-3 §1-2 $11 Baud Rate

ON ON ON ON 50
ON ON ON OFF 75
ON ON OFF ON 110
ON ON OFF OFF 134.5
ON OFF ON ON 150
ON OFF ON OFF 300
ON OFF OFF ON 600
ON OFF OFF OFF 1200
OFF ON ON ON 1800
OFF ON ON OFF 2000
OFF ON OFF ON 2400
OFF ON OFF OFF 3600
OFF OFF ON ON 4800
OFF OFF ON OFF 7200
OFF OFF OFF ON 9600
*OFF OFF OFF OFF 19.2K
S1-5 ON = Real Time Clock enabled

OFF = Real Time Clock disabled
S1-6 ON = Test Switch (always ON)

S1-7 ON = 1 Stop Bit in SLU character
OFF = 2 Stop Bits in SLU character

S1-8 ON = ASR/KSR 33 DR35 filter in (across SLU 20 mA REC'V Leads
ON if Baud rate is 110 or below)
OFF = filter out

S1-9 ON = TS1 clears DATA AVAIL flip-flop in Parallel 1/0 Section
OFF = DATA AVAIL not cleared by TS1

*Serial Line will not run at this Baud rate. This setting is not to be used.
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2.4.3.7 KMB8-A Extended Option Board — The KM8-A, shown in Figure 2-18, is a hex module (M8317) combining
the following options:

1. Power Fail/Auto-Restart
2. Bootstrap Loaders — Provide commonly used |/0 loaders.
3. Memory Extension and Timeshare Control

NOTE
If you are using paper tape under control of the bootstrap
switches, no Auto-Restart, and timeshare enabled, set
the following switches ON: S1-1 through S§1-4, $1-8,
$2-1, S2-6 through S82-7; set the following switches
OFF: S1-6 through $1-7, $2-2 through $2-4, and S2-8.

Other switch settings for the KM8-A are listed in Tables 2-10 through 2-13.

NOTE

There are two types of bootstrap ROM’s used on the
KMB8-A. EB2 and EB7 have different labels on them for
the two different bootstrap ROM'’s. Modules that have
E82 and E87 (Figure 2-18) labeled 87A2 and 88A2
should use Table 2-11 for switch settings. If EB2 and E87
are labeled 158A2 and 159A2, use Table 2-12 for switch
settings.

Figure 2-18 KM8-A (M8317) Extended Option Board
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Table 2-10
Auto-Restart Select Switch Settings

Restart Address S$2-2 $2-3 S$2-4

0 OFF OFF OFF

200 OFF ON OFF

2000 ON OFF OFF

4200 ON ON OFF
Table 2-11

Bootstrap Select Switch Settings
(for ROMs Labeled 87A2 and 88A2)

Program $2-5 $2-6 S§2.7 $2-8 $1-1 $1-2 $1-3 Memory Address
*HI-LO RIM ON ON ON OFF ON ON ON 7737
*RK8-E ON OFF | ON OFF ON OFF | ON 0024
*TCo8 ON OFF | OFF ON OFF ON ON 7613
*RF08/DF32D OFF ON ON ON ON OFF OFF 7750
*TA8-E OFF ON ON OFF ON OFF OFF 4000

*May only be used with 4K of Read/Write Memory in field O.

Table 2-12
Bootstrap Select Switch Settings
(for ROMs Labeled 158A2 and 159A2)

Program S25 $2-6 S$2-7 S2-8 $1-1 $1-2 $1-3 Memory Address
HI LO RIM ON ON ON | OFF ON ON *ON 7737
RK8-E ON OFF ON OFF - ON OFF ON 0024
RX8-E ON OFF OFF ON OFF ON ON ' 0033
RFO8/DF32D{ "OFF ON OFF ON OFF ON OFF 7750
TA8-E OFF ON OFF OFF OFF ON OFF 4000
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Table 2-13
Bootstrap/Auto-Restart Switch Settings

Feature Start Switch Switches
or Activating S$1-6 $1-7 $1-8
Signal
Bootstrap Enabled and Auto-Restart Disabled BOOT Key OFF OFF ON
Bootstrap Enabled and Auto-Restart Enabled BOOT Key ON ON ON
or AC OK*
Bootstrap Disabled and Auto-Restart Enabled AC OK* ON ON OFF
Bootstrap Enabled and Auto-Restart Disabled AC OK* ON OFF OFF
Bootstrap Enabled and Auto-Restart Disabled AC OK* or ON OFF ON
BOOT Key
Bootstrap and Auto-Restart Disabled OFF OFF OFF
$2-1
Timeshare Enabled OFF
Timeshare Disabled ON
S14
Bootstrap Activated in Run or Stopped State OFF
Bootstrap Activated in Stopped State Only ON
Not Used S1-6

*Starts if power voltage becomes adequate.
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