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CHAPTER 1

INTRODUCTION AND DESCRIPTION

The Digital Equipment Corporation (DEC) Programmed Data Processor-8 (PDP-8) can serve as a small-scale
general-purpose computer, as an independent information-handling facility in a large computer system, or
as the control element in a complex processing system. The PDP-8 is a one-address, 12-bit fixed word
length, parallel computer using 2's complement arithmetic. Cycle time of the 4096-word, random-address,
magnetic-core memory is 1.5 psec. Standard features of the system include indirect addressing, facilities
for instruction skipping and program interruption as functions of input-output device conditions, and a

means of transferring information with peripheral equipment via a cycle-stealing data break.

The PDP-8 performs one addition in 3.0 psec (with one number in the accumulator), permitting a compu-
tation rate of 333,333 additions per second. It performs substraction in 6.0 psec (with the subtrahend in
the accumulator). Multiplication takes approximately 360 psec using a subroutine that operates on two
signed 12-bit numbers to produce a 24-bit product, leaving the twelve most significant bits in the accum-
ulator. Division of two signed 12-bit numbers takes approximately 460 psec using a subroutine that pro-
duces a 12-bit quotient in the accumulator and a 12-bit remainder in core memory. The optional extended

arithmetic element performs similar multiplication and division operations in 21 and 37 psec, respectively.

Flexible, high-capacity, input/output capabilities of the computer allow it to operate a variety of peripheral
equipment. In addition to the Teletype keyboard/printer and perforated tape reader/punch, equipment sup-
plied with a basic PDP-8, the system can operate a number of optional devices, such as high-speed perfor-
ated tape readers and punches, card reading and punching equipment, a line printer, analog-to-digital
converters, cathode-ray-tube displays, magnetic-drum systems, and magnetic-tape equipment. Instruments
or equipment of special design can also be connected into the PDP-8 system. The computer needs no mod-

ification for the addition of peripheral devices.

The PDP-8 is completely self-contained, requiring no special power sources or environmental conditions.
It requires a single source of 115v, 60-cps, single-phase power. Internal power supplies produce all re-
quired operating voltages. FLIP CHIP™ modules, using silicon hybrid circuits, ensure reliable operation
in ambient temperatures between 32° and 130°F. Built-in provisions for marginal checking simplify and

speed up preventive maintenance routines, and provide a valuable troubleshooting tool .

™ELIP CHIP is a trademark of Digital Equipment Corporation.
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COMPUTER ORGANIZATION

The PDP-8 is organized into a processor, a core memory, and input/output equipment and facilities.

Figure 1-2 shows the major functional elements of the PDP-8 and their signal interrelationships.
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Processor

The processor performs all arithmetic, logic, and system control operations of the standard PDP-8. The

major circuit elements which perform these functions are as follows:

Accumulator (AC) - Arithmetic and logic operations occur in this 12-bit register. The AC also serves as

an input/output register for programmed information transfers between core memory and peripheral equipment.

Link (L) - This 1-bit register extends the arithmetic facilities of the accumulator and serves as the carry

register for 2's complement arithmetic.

Memory Buffer Register (MB) - The MB serves as a 12-bit buffer register for all information passing into or

out of the core memory. The MB is a buffer directly between the core and all data registers of the processor

or peripheral equipment during data break information transfers.

Memory Address Register (MA) - This 12-bit register contains the address in core memory that is currently

selected for reading or writing. The MA can directly address all 4096 words of the standard core memory.

Program Counter (PC) - The PC determines the program sequence, that is, the order in which instructions

are performed. This 12-bit register contains the address of the core memory location from which the next

instruction will be taken.

Instruction Register (IR) - This 3-bit register contains the operation code of the instruction currently being

performed by the computer. The PDP-8 loads the three most significant bits of the current instruction into
the IR from the MB during a fetch cycle. It decodes the contents of the IR to produce the eight basic

instructions and affect the cycles and states entered at each step in the program.

Major State Generator - The computer enters one or more major control states to determine and execute

an instruction. The major state generator establishes one machine state during each computer cycle. The
major states are fetch, defer, execute, word count, current address, and break. Current instruction and
the current state determine the fetch, defer, and execute states. The word count, current address, and

break states are entered upon receipt of the break request signal supplied by peripheral equipment.

Switch Register (SR) - Twelve toggle switches on the operator console allow manual selection of informa-

tion to be set into the PC as an address, or into the AC as data to be stored in core memory .

Output Bus Drivers - Output bus driver modules which are part of the basic PDP-8 power amplify output

signals from the processor. The bus drivers permit PDP-8 output signals to drive a heavy circuit load.



Timing Generators - The timing signal generator produces timing pulses used to determine the computer

cycle time and to initiate sequential time-synchronized gating operations. The special pulse generator
produces timing pulses used during operations resulting from the use of keys and switches on the operator
console. The IOP pulse generator produces programmed timing pulses used to produce input/output trans-
fer commands in the processor and in peripheral equipment. The power clear pulse generator produces
pulses that reset registers and control circuits during power turnon and turnoff operations. Peripheral de-

vices using programmed or data break information transfers use several of these pulses.

Control Elements - Control circuits included in the PDP-8 determine the advance of the computer program

and allow instructions to be skipped as a function of conditions established in the processor or in peripheral
equipment. These circuits allow peripheral equipment to interrupt a program to initiate a subroutine that
performs some service for the peripheral equipment. Other control elements generate the signals that con-

trol information flow between registers within the processor.

Core Memory

The core memory provides storage for instructions to be performed and information to be processed or dis-
tributed. This random-access, magnetic-core memory holds 4096 12-bit words in the standard PDP-8.
Optional equipment may extend the storage capacity in fields of 4096 words or expand the word length to
13 bits to add a parity bit to each word. Memory location 08 stores the contents of the PC following a
program interrupt, and location ]8 stores the first instruction to be executed following a program interrupt.

Locations 108 through ]78 are used for autoindexing. All other locations can store instructions or data.

The memory continuously cycles, automatically performing a read/write operation during each computer
cycle. The MA and MB perform address buffering and data buffering for the core memory. The timing
signal generator of the processor synchronizes operation of the memory with the processor. The major

functional elements of the core memory are as follows:

Memory Selector Switches - Addresses contained in the MA are decoded to endable passage of read/write

current through an X and a Y drive line of the core memory.

Diode-Balun Matrixes - Memory drivers determine the direction of read/write drive current passing through

the address drive lines of the core memory.

Inhibit Selection - The MB contains data to be written into core memory. The X and Y write currents pass

through the address selection lines in all bits of the addressed memory register. However, the inhibit

selection circuits inhibit the setting of cores in planes which correspond to MB bits containing 0's.



Core Array - The ferrite core array consists of 12 planes that are 64 cores wide and 64 cores deep for

4096 words of memory .

Sense Amplifiers - During a read operation, sense amplifiers detect signals induced in the sense windings

of the core array and convert them to standard 100-nsec pulses. These sense amplifier output pulses set
corresponding bits of the MB. Thus, each read operation transfers the contents of the addressed memory

cell into the MB.

Input/Output

Interface circuits for the processor allow bussed connections to a variety of peripheral equipment. Each
input/output device detects its own select code and provides any necessary input or output gating. Indi-
vidually programmed data transfers between the processor and peripheral equipment take place through the
processor AC. The data break facilities permit data transfers to be initiated by peripheral equipment,
rather than by the program. Standard features of the PDP-8 processor also allow peripheral equipment to
perform certain control functions, such as instruction skipping and transfer of program control initiated

by a program interrupt.

Standard peripheral equipment provided with each PDP-8 system consists of a Teletype Model 33 Automatic
Send-Receive Set and Teletype control. The Teletype unit is a standard machine operating from serial
11-unit-code characters at a rate of 10 cps. The Teletype perforated tape reader or keyboard supplies
input data to the computer and output data from the computer is on perforated tape and/or typed copy.
The Teletype control serves as a serial-to-parallel converter for Teletype inputs to the computer and as

a parallel-to-serial converter for computer output signals to the Teletype unit.

FUNCTIONAL DESCRIPTION

Keys on the operator console operate the computer on a limited scale. Operation in this manner is limited
to address and data storage by the SWITCH REGISTER, core memory data examination, the normal start/
stop/continue control, and the single-step or single-instruction operation that allows a program to be

monitored visually as a maintenance operation.

Most of these manually initiated operations occur from executing an instruction in the same manner as by
automatic programming, except special pulses rather than normal clock pulses perform the gating. In
automatic operation, the program loads instructions stored in core memory into the MB and executes them
during one or more computer cycles. Each instruction determines the major control states (fetch, defer,

execute) that it must enter for its execution. Each control state lasts for one 1.5-psec computer cycle
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and is divided info distinct time states which can perform sequential logical operations. Gating of a
specific instruction during a specific major control state at a specific time state controls any function of

the computer.

Instructions

The operation code (the three most significant bits of an instruction word) goes from core memory into the
IR. The IR decodes these three bits to generate the eight basic instruction signals. Memory reference
instructions, designated by operation codes 08 through 58, store or retrieve data from core memory. Aug-
mented instructions do not reference core memory and can be microprogrammed through placement of
binary 1's in the remaining nine bits of the instruction to cause a variety of operations. These instructions
use bits 3 through 11 to augment (or as an extension of) the operation code. Augmented instructions with
an operation code of 68 perform input/output transfer (IOT) operations, and instructions with an operation
code of 78 perform local data handling and control operations (OPR). Microprogramming of the 10T in-
struction allows combining of several bits to perform multiple operations within the limit of the capabilities
of the peripheral equipment selected. Microprogramming of the operate instruction allows bit combinations
and multi-function operations to be performed in two groups, as determined by the contents of bit 3 of the

instruction. The format for all instruction classes appears in Figure 1-3.

Since this system can contain a 4096-word memory, twelve bits are required to address all locations. To
simplify addressing, the memory is divided into blocks, or pages, of 128 words (2008 addresses). Pages
are numbered 08 through 378, a 4096-word memory using all 32 pages. The seven address bits (bits 5
through 11) of a memory reference instruction can address any location in the page on which the current
instruction is located by placing a 1 in bit 4 of the instruction. By placing a 0 in bit 4 of the instruction,
any location in page 0 can be addressed directly from any page of core memory. All other core memory
locations must be addressed indirectly by placing a 1 in bit 3 and placing a 7-bit effective address in

bits 5 through 11 of the instruction to specify the location in the current page or page 0, which contains

the full 12-bit absolute address of the operand.

A memory reference instruction specifies a 12-bit core memory address for the operand in one of the fol -

lowing four ways:

1. When bits 3 and 4 of the instruction contain 0's, the operand is in page 0 at the
address specified by bits 5 through 11.

2. When bit 3 contains a 0 and bit 4 contains a 1, the operand is in the current page

at the address specified by bits 5 through 11.



OPERATION MEMORY
CODES 0-5 PAGE
A N —A
(o} 1 2 3 4 5 6 7 8 9 10 1"
\ J \ v J
INDIRECT ADDRESS
ADDRESSING
(a) Memory Reference Instruction Format
GENERATES  GENERATES
AN IOP 4 AN 0P 1
PULSE AT PULSE AT
OPERATION EVENT TIME 3  EVENT TIME1
CODE 6 IF A1 IFA1
A Al f J f )
(o] 1 2 3 4 5 ) 7 8 9 10 "
\ % J \ )
DEVICE GENERATES
SELECTION AN IOP 2
PULSE AT
EVENT TIME 2
IFA{
(b) 10T Instruction Format
ROTATE 1
ROTATE POSITIONIF A O,
OPERATION AC AND L 2 POSITIONS
CODE 7 cLA CMA RIGHT IFAA1
0o | 2 3 4 5 6 7 8 9 10 11
—— — — ——
CONTAINS CcLL CML ROTATE IAC
A O TO AC AND L
SPECIFY LEFT

(c)

GROUP 1

Group 1 Operate Microinstruction Format

REVERSE
SKIP
OPERATION SENSING OF
COOE 7 CLA SZA BITS 5,6,7 HLT
A Al 4 \ ! \l ( \J f
(o] 1 2 3 4 5 6 7 8 9 10 "
—— —— —— e —! ——
CONTAINS A 1 SMA SNL OSR CONTAINS A O
TO SPECIFY TO SPECIFY
GROUP 2 GROUP 2
(d) Group 2 Operate Microinstruction Format
2=MUL 3=DIV
OPERATION 4=NMI 5=SHL
CODE 7 CLA SCA 6=ASR 7:=LSR
A N —* —* ¢ —A— \
(o] | 2 3 4 5 6 7 8 9 10 1
— —— — —
CONTAINS MQA LMQ CONTAINS
A1 TO A 1TO
SPECIFY SPECIFY
EAE GROUP EAE GROUP

(e) EAE Microinstruction Format

Figure 1-3 Instruction Formats
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3. When bit 3 contains a 1 and bit 4 contains a 0, the absolute address of the operand
is taken from the contents of the location in page 0 designated by bits 5 through 11.

4. When bits 3 and 4 both contain 1's, the absolute address of the operand is taken
from the contents of the location in the current page designated by bits 5 through 11.

The memory reference instructions are:

AND (operation code Og) - The logical AND. The contents of the specified core memory register AND

with the contents of the accumulator. The result of this combination remains in the AC, the original

contents of the AC are lost, and the contents of the specified core memory location are restored.

TAD (operation code 1g) - Two's complement add. The contents of the specified core memory location

are added to the contents of the AC in 2's complement arithmetic. The result of this addition remains in
the AC, the original contents of the AC are lost, and the contents of the specified core memory location

are restored. |If there is a carry from ACO during this operation, it complements the link.

ISZ (operation code 2g) - Increment and skip if 0. This operation increments by 1 the contents of the

specified core memory location in 2's complement arithmetic. If the resultant contents of the specified

core memory location equal O, it increments the contents of the PC by 1, and skips the next instruction.
If the resultant contents of the specified core memory location do not equal 0, the program proceeds to

the next instruction. The incremented contents of the specified core memory location are restored to

memory . This instruction does not affect the contents of the AC.

DCA (operation code 3g) - Deposit and clear AC. This instruction deposits the contents of the AC in

core memory at the specified core memory location, then clears the AC. The previous contents of the

specified core memory location are lost.

JMS (operation code 4g) - Jump to subroutine. JMS deposits the contents of the PC in core memory at

the specified location. The program then takes the next instruction from the contents of the specified

core memory address + 1. This instruction does not affect the contents of the AC.

JMP (operation code 5g) - Jump. JMP sets the specified core memory address into the PC so that the

next instruction comes from this specified core memory address. The original contents of the PC are lost.

This instruction does not affect the contents of the AC.

An augmented instruction having an operation code of 68 is an input/output transfer (IOT) instruction.
Bits 3 through 8 of an IOT instruction signify a select code for a specific I/O device or register, ena-
bling the processor to produce IOP pulses as a result of binary 1's in bits 11, 10, and 9 of the instruction.
These 10OP pulses cause the selected device to produce correspondingly numbered |OT pulses that initiate

operation of logic elements within the peripheral equipment and/or execute data transfers to or from the

1-8



processor. The IOP pulses occur at a specified time with respect to the computer cycle time, designated
as event times 1, 2, and 3. Three event times, separated by 1 psec, occur during the input/output transfer

instruction.

Augmented instructions having an operation code of 78 specify the operate (OPR) instruction. Bit 3 of an
OPR instruction containing a 0, indicates a group 1 (OPR1) microinstruction. Bit 3 containing a 1, indi-

cates a group 2 (OPR2) microinstruction.

Group 1 microinstructions primarily clear, complement, rotate, and increment. Group 2 microinstructions
primarily check the contents of the AC and link and continue to, or skip, the next instruction based on
the check. Any logical combination of bits within one group can compare one microinstruction. Naturally,

bits which cause diverse functions cannot be programmed simultaneously.

The Extended Arithmetic Element Type 182 option adds a whole class of instructions to the OPR2 instruction
list. An operate instruction (operation code 78) in which bits 3 and 11 contain binary 1's specifies extended
arithmetic element (EAE) microinstructions. Being augmented instructions, the EAE commands are micro-

programmed and can be combined with each other to perform nonconflicting logical operations.

Major States

The computer enters one major state during each 1.5-psec computer cycle. It enters fetch, defer, and
execute states in succeeding cycles as required by the instruction being executed. The break state occurs
upon receipt of break request signal from peripheral equipment. During this state, data transfers between
the requesting device and core memory (via the MB). The word count, current address, and break states
occur sequentially for a 3-cycle data break: a data break in which two core memory locations are used to

record the number of words transferred and to determine the core memory address of each transfer.

Fetch (F) - During this state the program reads an instruction into the MB from the core memory location
specified by the contents of the PC. It restores the instruction in core memory and retains it in the MB.
The operation code of the instruction goes into the IR to cause enactment, and the contents of the PC are
incremented by 1. The major state following a multiple-cycle instruction is either defer or execute. The

operations specified by a one-cycle instruction occur during the last part of the fetch cycle, and the next
state is another fetch.

Defer (D) - When a 1 is present in bit 3 of a memory reference instruction, the computer enters the defer
state to obtain the full 12-bit address of the operand from the address in the current page or page 0, spec-
ified by bits 4 through 11 of the instruction. The process of address deferring is called indirect addressing

because access to the operand is addressed indirectly, or deferred, to another memory location.

Execute (E) - The computer enters this state for all memory reference instructions except JMP. During
an AND or 1SZ instruction, it reads the contents of the core memory location specified by the address

portion of the instruction into the MB, and performs the operation specified by bits O through 2 of the
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instruction. A DCA instruction transfers the contents of the AC into the MB and stores them in core
memory af the address specified in the instruction. During a JMS instruction, this state writes the con-
tents of the PC into the core memory address designated by the instruction and transfers this address into

the PC to change program control.

Word Count (WC) - This state is entered when an external device supplies signals requesting a data break

and specifying that the break should be a 3-cycle break. When this state occurs, a transfer word count

in a core memory location designated by the device is read into the MB, increments by 1, and is rewritten
in the same location. [f the word count overflows, indicating that the desired number of data break trans-
fers will be enacted at completion of the current break, the computer enters a signal to the device. The

current address state immediately follows the WC state.

Current Address (CA) - As the second cycle of a 3-cycle data break, this cycle establishes the address

for the transfer that takes plce in the following cycle (break state). Normally the location following the
word count is read from memory into the MB, increments by 1 to establish sequential addresses for the
transfers, and then transfers into the MA for the next cycle. When the word count operation is not used,
the device supplies a +1 —— CA Inhibit signal to the computer so that the word read during this cycle
does not increment. Transfers occur at sequential addresses due to incrementing during the WC state.
During this sequence the word in the MB is re-written at the same location and the MB clears at the end

of the cycle. The break state immediately follows the CA state.

Break (B) - This state is entered to enact a data transfer between computer core memory and an external
device, either as the only state of a 1-cycle data break or as the final state of a 3-cycle data break.
When a break request signal arrives and the cycle select signal indicates a 1-cycle break, the computer
enters the break state at the completion of the current instruction. Information transfers between a device-
specified core memory location and the external device through the MB. When this transfer is complete,
the program sequence resumes from the point of the break. The data break does not affect the contents

at the AC, L, and PC.

Time States

Two major time states, designated T1 and T2, occur during each computer cycle (or major state). Major
states change at the beginning of time state T2 of each cycle so that logical operations in the new major
state can commence with time pulses produced during time state T1. Time pulses occur during each time
state to initiate gating circuits required to perform sequential or synchronized logical operations. During

each computer cycle, memory reading occurs during time state T2 and writing occurs during time state T1.



PHYSICAL DESCRIPTION

The standard PDP-8 is designed for either table-top or cabinet mounting, as specified by the customer.
In the table-top configuration the computer is a single unit 34-1/16 inches high, 21-1/2 inches wide,
and 21-3/4 inches deep. In the cabinet-mounted configuration the computer can be mounted in an op-
tional DEC computer cabinet or in a standard radio rack. When mounted in a radio rack, the user must

take care to prevent toppling the rack when drawing out the PDP-8 on its slides for maintenance .

The table-top PDP-8 consists of a base assembly, which houses the operator console and the power supply,
and two hinged module mounting panels located above the power supply. The module mounting panels
hinge at the rear and connect to the central strut of the supporting framework by a double catch. This
catch operates by a locking arrangement which uses the same key as the two lock switches on the operator
console. Removing the plastic cover over each module mounting panel allows access to the modules. To
expose the wiring and marginal check panels, unlock the module mounting panels and swing them outward
on their hinges. Three fans are mounted horizontally in the base of each hinged module mounting assembly .
These fans draw air through a dust filter located beneath the power supply, pass it over the electronic
components, and exhaust it through vents at the top of the plastic covers. The capacity of each fan is

105 cubic feet per minute. Signal cables from peripheral equipment, terminated in WO11 connectors,
enter the PDP-8 at the bottom rear of the module mounting assemblies. The WOI1 connectors plug into
standard module receptable connectors. A 3-prong male connector mounted on the rear panel of the power
supply permits a conventional line cord to connect primary power. A red indicator lamp, adjacent to the
male primary power connector, lights to indicate that primary power is available. A female connector,
mounted on the rear panel above the male connector, provides a convenient source of primary power for

an 1/O device (usually the Teletype unit). This source is switched and fused.

When the PDP-8 is to be housed in a cabinet, a number of configurations are possible, and DEC can supply
suitable cabinets both for the PDP-8 and for peripheral equipment. All DEC cabinets to house the PDP-8
have french doors below the operator console for access to additional equipment. Opening the doors
above the operator console and pulling the logic assembly forward on the slides provides access fo the
computer modules and connectors and to the back of the operator console. The module mounting panels
unlock and swing outward on their hinges. A table, located just below the operator console, has legs to
support the weight of the logic and operator console when they are withdrawn for maintenance. In this
configuration the power supply is mounted within the cabinet and is not mounted on the slides. A typical
configuration, suitable foruse with an additional bay of equipment, appears in Figure 1-4. A cabinet-
mount PDP-8 ordered with a DEC cabinet has simulated rosewood doors which extend from the operator

console to the top of the cabinet. A rack-mount PDP-8 ordered without a cabinet, has DEC blue front

panels which extend only to the top of the processor.
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(b) CABINET-MOUNTED PDP-8

Figure 1-4 PDP-8 Mounted in a Type CAB-88 DEC Computer Cabinet
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Table Top PDP-8 Height

Table Top PDP-8 Width

Table Top PDP-8 Depth

Table Top PDP-8 Weight
Cabinet Mounted PDP-8 Height
Cabinet Mounted PDP-8 Width
Cabinet Mounted PDP-8 Depth
Cabinet Mounted PDP-8 Weight
Teletype Height (on stand)

Teletype Width

Teletype Depth

Teletype Weight (with stand)
PDP-8 Table (optional) Height
PDP-8 Table Width

PDP-8 Table Depth

PDP-8 Table Weight

Power Requirements

Power Dissipation
Digital Signal Levels

Internal Circuit Potentials

Cycle Time
Word Length

Core Memory Size

SPECIFICATIONS

Physical

34-1/16 inches

21-1/2 inches

21-3/4 inches

225 Ibs

34-1/8 inches

19-5/8 inches (operator console)
20-5/8 inches

225 pounds

33 inches to top of console
44-1/4 inches to top of copy holder
22-1/4 inches

18-1/2 inches

40 Ibs

27 inches

70-1/2 inches

44 inches

100 lbs

Electrical

115v, 60 cps, single phase, 7.5 amp for standard
PDP-8 (can be constructed for 220v or 50 cps upon

special request)
780 watts
ground and — 3v

+10 and =15v (logic): 30v floating (memory)

Functional

1.5 psec

12 bits

4096 words, expandable to 32,768 in fields of
4096 words



Functional (continued)

Instructions Eight basic instructions: six memory reference and
two augmented. The augmented instructions are

microprogrammed to produce more than 200 commands.

Input/Output Capability Three command pulses can individually select and

address 64 different devices.

Ambient Conditions

Operating Temperature 32 to 130°F (0 to 55°C)
Operating Humidity 0 to 90% relative humidity
Storage Temperature 32 to 130°F (0 to 55°C)
Storage Humidity less than 90%

Heat Dissipation 2370 Btu/hr

SYMBOLS AND TERMINOLOGY

Digital Logical Symbols

Chapter 10 contains a complete list of the digital logical symbols used in illustrations and engineering

drawings of this manual.

Conventions and Notations

Conventions and notations on engineering drawings and in text describing the PDP-8 are as follows:

\Y Programming notation for the inclusive OR function.
e Programming notation for the exclusive OR function.
A Programming notation for the logical AND function.
=> Programming notation for an information transfer.
+ Design notation for the inclusive OR function and

program notation for addition.

° Design notation for the logical AND function.
o Design notation for an information transfer by a
single signal.



Conventions and Notations (continued)

—p Design notation for a jam transfer of information by

gating both the 1 and 0 inputs of a storage device.

AVB—pA The contents of register B OR combine with the con-

tents of register A and store the result in register A.

A0-5 —3p B6-11 The contents of bits 0 through 5 of register A jam-
transfer into the contents of bits 6 through 11 of
register B.

A2(1) Bit 2 of register A is in the state corresponding to a

binary 1, or contains a 1.
+1 —p A The contents of A increment by 1.

0—p A Register A clears or sets to contain all binary 0's.
Other terms used in this manual are defined as follows:
set - to place a flip-flop fo the state corresponding to a binary 1.
clear - to establish the state corresponding to a binary 0.

flag - a flip-flop or signal sensed by the program to indicate a specific equipment

condition or status.

instruction - a computer word which causes a specific machine function and which has

a distinct operation code.

microinstruction = an instruction for programming numerous machine functions by plac-
ing 1's and O's in bits other than those which contain the operation code. Effectively,
the entire word of an augmented instruction is an operation code and is decoded not

only by the instruction register, but by gating circuits within the machine.

subroutine - an instruction sequence that can be called from any core memory address
of the main program in order to provide a service fo the main program or peripheral
equipment. A subroutine usually performs recurrent operations, and thus simplifies the

main program.



program interrupt = an interrupt in the main program because of a transfer of program
control to a subroutine, after storing the current program count. Peripheral equipment
initiates the interruption causing a subroutine to be executed. Usually the subroutine
locates the equipment causing the interrupt and exchanges information with it, or

services it in some way.

data break - a temporary suspension or break in the main program for exchanging data
with high-speed peripheral equipment. Peripheral equipment, not the computer program,

controls the information transfer.
page - a block of 128 core memory locations (2008 addresses).

current page ~ the page containing the instruction being executed, as determined by

bits 0 through 4 of the PC.

page address - an 8-bit number contained in bits 4 through 11 of an instruction which
designates one of 256 core memory locations. Bit 4 of a page address indicates that
the location is in the current page when a 1, or indicates that it is in page 0 when a 0.

Bits 5 through 11 designate one of the 128 locations in the page determined by bit 4.
absolute address - a 12-bit number used to address any location in core memory .

effective address - the address of the operand. When the address of the operand is in
the current page or in page 0, the effective address is a page address. Otherwise, the
effective address is an absolute address stored in the current page or page 0 and obtained

by indirect addressing.

command - a signal that causes a specific operation to occur as the whole or partial

execution of an instruction or microinstruction.
operand - a stored number to be mathematically operated upon

address of the operand - the location of a core memory register currently containing

the operand.



PERTINENT DOCUMENTS

The following documents serve as source material and complement the information in this manual:

1. Digital FLIP CHIP Modules catalog, C-105, printed by DEC, which notes the function

and specifications of the FLIP CHIP modules and module accessories for the PDP-8.

2. Programmed Data Processor-8 Users Handbook, F-85, printed by DEC, which contains
computer organization information, detailed description of all instructions, basic PDP-8

programming data, and operating procedures.

3. Interface and Installation Manual, F-88, printed by DEC, which contains informa-

tion for design of peripheral equipment interface and the installation of a PDP-8 system.

4. Technical Manual, Automatic Send and Receive Sets (ASR), Bulletin 273B (Volumes 1

and 2). This manual covers operation and maintenance of the Teletype unit.

5. Parts, Model 33 Page Printer Set, Bulletin 1184B, gives an illustrated parts break-
down to serve as a guide to disassembly, reassembly, and ordering parts of the Teletype

unit.

6. Instruction List, F-86, printed by DEC. This is a shirt-pocket list of all memory
reference instructions, all augmented instructions, the most common IOT instructions,

and the ASCII code used with many 1/O devices.

7. Instruction manuals and Maindec programs for appropriate input/output devices are

prepared by DEC.

8. Digital Program Library Documents. Perforated program tapes and descriptive
matter for the Program Assembler Language (PAL), FORTRAN, utility subroutines, and
the maintenance programs (Maindec) prepared by DEC are available to PDP-8 users.
The list of programs currently in the library and applicable to the PDP-8 is in

Appendix 2.

One copy of the publications described in 2 through 7 and appropriate documents from the Digital Program
Library are supplied by DEC with each PDP-8. Copies of the modules catalog, additional program de-
scriptions, or additional copies of all items except 4 and 5 can be obtained from the nearest DEC district

office or from:



Administrative Assistant

Field Service Department
Digital Equipment Corporation
146 Main Street

Maynard, Massachusetts 01754
U.S.A.

Additional copies of items 4 and 5 can be procured from:

Teletype Corporation
5555 Touhy Avenue
Skokie, lllinois 60076
U.S.A.

ABBREVIATIONS

Listed below are the most commonly used abbreviations of registers, key operations, components, instructions,
and signal names. Signal names not in this list are in Appendix 1, Signal Origins. Appendix 1 contains an
alphanumerical list of all signal names which appear on drawings, together with the drawing number which

contains the generating circuits for the signal.

AC Accumulator

A/D Analog-to-Digital (converter or convert signal)
ADD or ADDR Address

B Break State

BD Bus Driver

BRK RQST Break Request

CA Current Address State

CLA Clear Accumulator (Instruction or Pulse)
CLR Clear

CM or COMP Complement

CONT Continue

CP Central Processor

CS Clock Scaler

D Defer State

DCA Deposit and Clear Accumulator (Instruction)
DCD Diode-Capacitor-Diode Gate

DEP Deposit

DF Data Field Register

DFSR Data Field Shift Register
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DIV Divide

DLI Data Line Interface

DP Deposit

E Execute State

EAE Extended Arithmetic Element
EX or EXAM Examine

F Fetch State

FLG Flag

HLT Halt

IF Instruction Field

IFSR Instruction Field Shift Register
INH Inhibit

INST Instruction (Key)

INT Interrupt

INT ACK Interrupt Acknowledge

10 Input/Output

ION Interrupt On

IOP Input/Output Pulse

10T Input/Output (Information) Transfer
IR Instruction Register

I1SZ Increment and Skip If Zero (Instruction)
JMP Jump (Instruction)

JMS Jump to Subroutine (Instruction)
L Link

MA Memory Address Register

MB Memory Buffer Register

MQ Multiplier Quotient Register
MS Major States

MUL Multiply

oPp Operate

OPR Operate (Class of Instruction)
P Parity

PA Pulse Amplifier

PC Program Counter

P Program Interrupt



PROG Program

PWR CLR Power Clear

SA Sense Amplifier

SC Step Counter (EAE)

SD Solenoid Driver

SF Start Field

SING Single (Key)

SKP Skip

SP Special Pulse

ST Start

STB Strobe

SR Switch Register

SYNC Synchronize

TAD Two's Complement Add (Instruction)

TT Teletype

TTI Teletype In (Teletype Keyboard/Reader Buffer)
TTO Teletype Out (Teletype Teleprinter/Punch Buffer)
wC Word Count State

REFERENCE CONVENTIONS

The DEC engineering drawing numbering system and conventions should be understood before reading
beyond this chapter. Before proceeding with detailed descriptions, material in Chapter 10 and in the
following sections should be studied, saving considerable reference time and preserving thought continuity

through the following text.

Any reference to an engineering drawing number indicates that the drawing is in Chapter 10 of the manual .
Engineering drawings are referenced by the full drawing number, unless it is assumed that the number is a
block schematic. In Chapters 3 through 5 engineering drawings are referenced by the last digit only and
the prefix BS-D-8-0 is assumed. For example, in these chapters BS-D-8M-0-16 is referred to simply as
drawing 16. Note that the M or P following the 8 indicates that the logic is in the memory (left) or

processor (right) module mounting panel.

The signal glossaries of Appendix 1 are an important adjunct to both the text and drawings. These glos-
saries can be used in a cross-indexing manner so that any signal and the conditions that generate it can

be easily and completely referenced.
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