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PREFACE

The RCA Series Systems Information Manual is the introductory publication
for a series of technical publications required to document the RCA Series
processors, peripherals, software programming systems, and industry
applications developed by the RCA Computer Systems Division in support
of its most advanced computer systems — The RCA Series.

This manual presents an overview for the reader wishing a general knowledge
of the hardware and software features offered in this series of RCA advanced
computer equipment.

This systems information manual is divided into five parts for logical order
of reference:

Part 1 — The RCA Series Processors — presents a concise description and
pictorial presentation of the RCA 2 and 3, and the RCA 6 and 7 Processors
outlining their salient functions, features, and system architecture. Included
is the publications plan for the support cf this advanced technology.

Part 2 — The RCA Series Peripherals — presents a general description and
pictorial presentation of the peripheral environment (devices), arranged by
media-handling capability, that can be configured with the RCA Series
processors. A publications plan is provided for additional support
information requirements.

Part 3 — Operating System 70 (OS/70) — presents a general description of
the OS/70 control and operating environments for both the RCA 2 and RCA
6 Processors. The software publications plan outlining each suppart
component is provided.

Part 4 — Virtual Memory Operating System (VMOS) — presents a general
description of VMOS, virtual memory concepts, control and operating
environments for both the RCA 3 and RCA 7 Processors. The software
publications plan outlining each support component is provided.

Part 5 — Industry Applications — presents a general description of many of
the industry applications available for the RCA Series. These industry
applications packages are designed to give a total spectrum of support to the
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RCA Series systems users. A publication plan is also presented.

Although extreme care has been taken to ensure a general audience
acceptance, assumptions are that the reader is familiar with third generation
information processing terminology and system concepts.

Part 1 .

part 2

Part 3 .

Part 4 -

Part 5 .







CONTENTS

Page
PART 1 — THE RCA SERIES PROCESSORS
Introduction . . ... .o 1-1
RCA Series Hardware . . ... ... . . i, 1-1
RCA Series Software . ... . i 1-1
Equipment Colors . ........ ... . ... 1-2
Section 1: RCA SERIES PROCESSOR ORGANIZATION
General . . ... .. 1-3
Program Control . .. ... ... .. ... . . . 1-5
Character Code . .. ...ttt 1-6
Data Formats .. ... ... ... e 1-6
Addressing Scheme . .. ... ... .. ... 1-7
Instruction Formats ... ..... ... .. . ... 1-7
Memory Organization . ........... ... ... 0. 1-8
Virtual Memory Concept ............ ... .. ... i ... 1-11
Interval Timer . ... ... ... 1-11
Elapsed Time Clock ......... ... ... ... ... .. 1-11
Section 2: INSTRUCTION REPERTOIRE
General . . ... ... . 1-13
Arithmetic Instructions . ... ... ... . . . . .. 1-13
Logical Instructions ........... ... ... ... .. ... .. . . ... . ... 1-16
Branching Instructions . .......... ... ... ... . ... . ... 1-18
Processor State Control Instructions . .............. ... ... 1-19
Privileged Mode Instructions ............................... i-19
Special Functions . . ... ... . ... . . 1-20
Section 3: SPECIAL PROCESSOR FEATURES
General . . ... 1-23
Direct Control .. ... ... ... 1-23
Emulators . . . ... ... 1-23
Selector Channels . . ... ...t 1-23
Run Time Recorder Interface . . ................. .. ... ....... 1-23
Memory Expansion .......... ... .. ... ... ... 1-24



Section 4: RCA SERIES PROCESSOR SUMMARY

General . .. ...

PART 2 — THE RCA SERIES PERIPHERALS
Introduction . .. ... .
Section 1: CONSOLE DEVICES

General . ... ...
Model 8091 Video Operator Console and 8092 Auxiliary Console . . .
Model 8093 Console Printer . .. ........ ... ... ... ... .. . ...
Model 8094 Console Card Reader . ..........................
Model 8097020 Console . ......... i

Section 2: PAPER TAPE DEVICES
General . ... ... . ..
Model 8221 Paper Tape Reader/Punch . . ......................
Model 8224 Paper Tape Reader .............................
Model 8227 Paper Tape Reader/Punch .. ......................

Section 3: CARD AND MICR DEVICES

Section 4: PRINTING DEVICES

General . ... ..
Model 8242 Medium Speed Printer ........... ... .. ..........
Model 8243 Hi-Speed Printer . ... ......... ... ... ... ... .....
Model 8244 Train Printer .. ... ... ... ... .. ...

vi



Section 5: MAGNETIC TAPE DEVICES

General . . ... ...
Modei 8432 Magnetic Tape Unit . ...........................
Model 8442 Magnetic Tape Unit ............. ... ............
Model 8445 Magnetic Tape Station ..........................
Model 8451 Magnetic Tape Unit .. ..........................
Model 8453 Magnetic Tape Unit . ..... ... ... ... ... ........
Model 8457 Magnetic Tape Station ..........................
Model 8459 Magnetic Tape Station ..........................
Model 8472 Tape Controller ............. ... ...
Model 8473 Tape Controller ............... ... ...

Model 8476 Tape Controller ............ ... . ... ... ........

Model 8478 Tape Controller ............... ... ... ... c.u....

Section 6: RANDOM ACCESS DEVICES

Model 8564 Disc Storage Unit . ............. ... ... ... .......
Model 8567 Drum Memory Unit . ...........................
Model 8568 Mass Storage Unit . .. ... .
Model 8590 Direct Access Storage System . . . .. ... .........

Section 7: SWITCHING DEVICES

General . .. ...
Model 8310 Standard Interface Switch .......................
Communication Line Switches ... ........ ... ... . ... .......
Model 8325-002 Telegraph Line Switch . ... ...................
Model 8326-002 Data Set Switch Unit . .......................
Model 8326-003 Data Set Switch Unit . ... ....................
Model 8350 Switch Controller . ... .. ... ... ...

Section 8: COMMUNICATION CONTROLS

General . ... ...
Model 8510 Voice Response Unit . ..............co .. ..
Model 8627 Data Exchange Control-. . ........................
Model 8653 Communication Control . ........................
Model 8656 Communication Controller — Single Channel .........

Model 8660 Front End Communications Processor ..............

Section 9: COMMUNICATION BUFFERS

Madel RE10 Talaoranh Ruiffor

AVAVUVL UULY A VIVEKAPIL BFULLUL o v 4 o s 4 o o s o o o o s a s o s o s o o o s a o oo eaoa

Model 8612 Telegraph Low Level Buffer . .....................
Model 8615 Telegraph Parallel Buffer ........................
Model 8617 Parallel Data Set Buffer .........................
Model 8620 Asynchronous Data Set Buffer ... .................
Model 8621 Synchronous Data Set Buffer .....................
Model 8680 Time Generator/Buffer .. ........................

vii

Page

2-27
2-27
2-29
2-30
2-32
2-33
2-34
2-35
2-36
2-37
2-38
2-39



Section 10: TERMINALS AND ASSOCIATED DEVICES

GeEneTal . . e e e e
Modular Video Data System . . ... ... oot
Model 8751 Video Data Terminal . . ... ..o vvein .t
Model 8756 Video DataGenerator . . .........covin ..
Model 8759 Video Data Controller ......... ... ... ...
Stand-Alone Video Data Terminals ............. ... ........
Model 8752-100 Video Data Terminal . .......................
Model 8752-200 Video Data Terminal ........................
Model 8755-100 Video Data Switch . . ........... ... ... ...
Model 8755-200 Data Terminal Switch . ........... ... ... .....

Section 11: OTHER TERMINAL DEVICES

Model 8740 Data Terminal . .. ... .. ... .ttt ..
Model 8741 Card Reader ........... .. .
Model 8762 Data Terminal . . ........ ...,
Model 6701 Data Terminal Coupler ... ...... ... .. ... ... ...
Model 6711 Data Set . ...ttt e e e e
Model 6740, 6741, and 6742 Teletypewriters ..................
Model 6750, 6751, and 6752 Teletypewriters ..................
Model 6793 Power Supply . .....cooiiiii e

Section 12: PUBLICATIONS PLAN FOR RCA SERIES PERIPHERAL DEVICES

General . ..o e e e e

PART 3 — OPERATING SYSTEM (0S/70)

INtroOdUCHION & .« o e e e e e e e e e e e e

Section 1: OPERATING SYSTEM 70 (0S/70) OVERVIEW

General . ..o e e e

Section 2: SYSTEM COMPONENTS

GeneTal . . o o e e e
Control SYStEmM . ...ttt e
Language SYStem . .. .. ...ttt
Data Management System . ......... ... i
Utility SyStem .. ...ttt s
Communications SYStem . ... .. ...ttt
Emulation and Conversions System . ........ ... .. ... ...
Data Base Management System . .......... ... . . i

viii



Section 3: SYSTEM FUNCTIONS

Program Execution . ........... .. ... .. ... .. .. .
Input/Output Spooling . . ......... ... ... e,
Systems Generation and Initialization ........................

Section 4: PUBLICATIONS PLAN FOR OPERATING SYSTEM 70 OS/70

I

PART 4 — VIRTUAL MEMORY OPERATING SYSTEM (VMOQS)

Introduction . ........ ... . . .

Section 3: VMOS SERVICE ROUTINES

General . ... ...
Display Program . ........ ... ... . . .
Dump Charting Programs . ......... ... .. ... ... ... ... .......
Hardware Check Routines .............................. ...
Linkage Editor . ...... ... ... .. . .. .. . .
Dynamic Linking Loader ........... .. .. ... ... ... ........
Sort/Merge . . ...
Library Routines . .......... ... ... .. . . .
Peripheral Conversion Routines ... .............. ... ... .. .. ..
Recovery/Restart Facilities ...................... .. ... .....
System Maintenance Routines .. .............. ... ... .. ... ...
Output Routines ............ ... ... ... . . . . . . . ..

ix

Page



Section 5: VMOS APPLICATIONS PROGRAMS

GEneral . o ot e e e e, 4-15

AUTOFORM .. . e 4-15
Section 6: VMOS SUMMARY . ... .. e 4-17
Section 7: PUBLICATIONS PLAN FORVMOS . ... ... ... ... it 4-19

PART 5 — INDUSTRY APPLICATIONS
INtrOdUCHION & & o o e et e e e et e e et e e e e e e 5-1
Section 1: BANKING

RCA Banking Applications . .. . ... ..o .. 53
New Concepts in Computer Banking Applications . .............. 54

Section 2: INSURANCE

GEnETal . . e s 5-7
Data Base Maintenance . . ... ..o v vvmiiee e ciiimeiaes e 5-7
Underwriting . . ... ov ot 5-7
Rating .. ..ottt 5-7
POHCY ISSUE . .. v vttt 5-7
Policy INQUiry . .......o.uiuiuni 5-7
General Accounting . ........ccoivuiieiiiieennneene. . .. 58
GalES .+ v e e e e e s 5-8
Group Insurance, Group Annuities, and Pension Trust . ........... 5-8
Claim Processing . . . oo vt e i it e 5-8
Alpha-Index . ... ... 5-8
Actuarial Processing .. .....ovii i 5-8

Section 3: UTILITIES

GEneral . . ottt e s 5-9
Customer Service — Order Entry and Inquiry . ... ... ... ... 59
ENGINEETING . oottt 5-10
Inventory Management . .. ... .. ...t 5-10
Work Order AcCOUNtINg . . ..o oo e v i e e s 5-10
Payrolland Personnel .. ....... ... 5-10

Section 4: TELEPHONE

GEneTaAl « . o v e e e e e e 5-11
CUSEOMET SEIVICE - . o v ettt e e e e et eeee e enanns 5-11
NUMDET SEIVICES © « v v o e e e e et oo e e 5-12
Trunks and Special Services . ... 5-12
Time Sharing . ..o o it 5-13



Section 5: MANUFACTURING

General . ...
Order Processing . . .. .. ...t
Forecasting and Inventory Control . .. ...... ... ... ... .....

noinppring Nata (Cantenl

Ells.lllb\.«ll.lls B I e R N U L 5 O
Requirements Generation . . . ........... .. ... . ... ... .....
Production Schedulingand Control ..........................
Information For An Informed Management . ...................

Section 6: GOVERNMENT

Legislative and Administrative . .......... .. ... ... ... . .....
Healthand Welfare . ... ... ... ... ... . . . . . . .
Transportation . ........ ... ... . . . . . ..
Employment Security ............. ...
City-County . ... .. e

Section 7: EDUCATION

Instructional Systems . .. ... ... ... .. . . ...
Administrative Efficiency .. ....... ... ... .. .. . . ...

Section 8: MEDICAL FIELD

General . . ... ..
Applications . ...
Inquiry/Response . . ........ ... i

Section 9: MANAGEMENT SCIENCE

APPENDICES

General . . ... ..
Linear Programming . .......... ... ... .. ... ..
Statistical Library . . . ... .. ... .
SSS 70 .
Project Management .. ......... ... .. ... . ...
Numerical Control ....... ... ... . . .. . i
Time Sharing Library (RCA3and 7) ........ ... ... ... .. ......
Simulation . ........ ...

A — Extended Binary Coded Decimal Interchange Code (EBCDIC) . .
B — American National Standard Code for Information

Interchange (ANSCII) .. ... ... ... . . . .. . . ..
C — Magnetic Tape Interchangeability ........................
D —-RCA 2,3,6,and 7 Configurator . ........................
E — Communications Configurator ..........................
F — RCA 6701 Data Terminal Configurations ..................

Xi






Parti

The RCA Series Processors

INTRODUCTION

The RCA Series — RCA 2, RCA 3, RCA 6, and RCA 7 Processors — is a
highly flexible family of compatible computer systems. A wide selection of
processor capability and peripherals provides for configuring systems to meet
the requirements of users in all arecas of commercial, scientific, control,
communications, and interactive time-sharing applications. Hardware is
supported by software operating systems with system compatibility
providing for ease of growth to larger systems or to adapt newly developed
equipment to accommodate the changes in user requirements.

RCA SERIES HARDWARE

The RCA Series consists of a group of processors which cover the range of
main memory sizes from 65,000 bytes to over two million bytes. Memory
cycle speeds range from 1440 nanoseconds down to 765 nanoseconds.
Simultaneous input/output and processing capability are provided on all
series models to obtain maximum system efficiency. Peripheral operations
are accomplished through input/output channels and standard processor
interfaces to which a variety of peripheral devices may be attached. Up to six
processors, including unlike models, may be configured to operate in a
multiple-processor environment. Two models, the RCA 3 and RCA 7 are
designed for efficient operation in the batch processing and interactive
time-sharing environment.

The RCA Series peripheral devices are offered in a wide and expanding range
of speeds and functional capabilities. A standard interface with common
peripheral coupling provides for great flexibility in the selection of devices
and for ease in expanding an existing system to include additional
state-of-the-art devices. The communications controls, buffers, switches, and
terminal equipment offer a full range of advanced communications
equipment for the fast-growing data communications area. Additional
information on the RCA Series peripheral environment is contained in
subsequent sections of this manual.

RCA SERIES SOFTWARE

Various programming aids traditionally have been provided to facilitate
common basic tasks of information processing such as program preparation,
execution, testing, and maintenance. Advanced technology and a widening
range of applications now require that increased attention be given to a more
complete and systematic approach to these tasks for greater operating
efficiency. With the announcement of the RCA 0S/70 and VMOS systems,
overhead has been minimized while system effectiveness has been expanded.
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The RCA Series programming systems provide comprehensive and flexible
programming support for the processors within the RCA Series. A number
of programming systems are provided to permit the selection of that system
most appropriate to the needs of the installation or application. These
include Operating System 70 (OS/70), Virtual Memory Operating System
(VMOS), and User-Application Programs.

The Virtual Memory Operating System (VMOS) provides concurrent
processing for both interactive and batch users. The system has a separate
command language for both the Executive Control and Data Management
functions.

A complement of RCA Series User-Application Programs is available. These
applications are addressed toward user problems and include both total
systems and subroutines, where the specific application cannot be defined as
a total system due to its general use in conjunction with user-defined
problems.

Details of the various software packages for the RCA Series Systems are
described in this manual.

EQUIPMENT COLORS
The RCA Series systems are available in various colors which are compatible
with any interior decoration scheme. Reference should be made to the RCA

Color Selection Guide to assist in system designs. This guide can be obtained
at the nearest RCA District or Sales office.
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GENERAL

Section 1: RCA SERIES PROCESSOR ORGANIZATION

The RCA Series processors and peripheral equipment provide a wide and
expanding selection of advanced information processing system capabilities.
The RCA 2, 3, 6, and 7 Systems provide convenient growth both within a
particular system or to a larger system. Uniformity in the processor and its
relationship to the peripheral environment interface are maintained
throughout the RCA Series. This interfacing facilitates attachment of any
existing or future peripheral device to all RCA Processors. The RCA Series
also provides software compatibility over a broad range of performance
levels. Standards are maintained throughout the series while still providing
for a wide choice of capabilities in processor and peripheral configuration.
For system efficiency and programming ease, all RCA Series processors are
designed to run under control of an operating system. The operating system
used is a function of the system configuration and system application.

The general arrangement of an RCA Series system is shown in figure 1-1. The
basic processing unit executes the program and communicates with the
peripheral devices by way of the selector and multiplexor channels. An
input/output operation once initiated by the program, functions as a
separate processing operation, to control the exchange of data between main
memory and the peripheral device by way of the device controller. Once an
input/output operation is started, the processing unit is free to perform
other tasks. The input/output (selector or multiplexor) channel relieves the
processing unit of the task of controlling the comparatively slow
input/output operation. The selector channels handle devices which have a
high-data transfer rate; for example, magnetic drums, magnetic discs,
magnetic tape. The multiplexor channels handle lower transfer rate devices;
for example, control console, printer, card equipment, and communication
devices.

The input/output standard interface is the same regardless of the type of
peripheral equipment or model of processor. All processors have a
multiplexor channel and may be equipped with from one to six selector
channels; the maximum number depends on the particular processor model.
The device controllers are connected to the channel trunks through the
standard interface cables (figure 1-2). Each channel trunk accommodates one
device controiler which may in turn control one or severai devices depending
on the type of device. In some cases the device controller is integral to the
device.
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A standard interface switch is available which permits more than one device
n wiich permits
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controller to be attached to a trunk but only electrically connected to the
trunk when the switch is so positioned. The standard interface switch may
be either manually or program controlled. The maximum number of trunks
per selector channel is two or three depending on the processor model. The
number of multiplexor channel trunks ranges from 9 to 16 depending on the
processor. Up to 256 peripheral devices can be connected to one multiplexor
channel.

Remote peripheral devices which communicate with the processor over
communication lines, for example telephone lines, are controlled by way of
a communication controller. The communication controller connects from a
multiplexor channel trunk through a buffer to the communication line.

The type of communication controller and buffer required is a function of
the system requirements and type of communication line.

PROGRAM CONTROL

The RCA Series Processors operate under control of an operating system. To
a user program, the operating system and processor hardware are not
distinguishable. The operating system for a particular site is tailored at the
time of installation by selecting from a master systems tape all those
program units which will be applicable to the equipment complement and
system requirements of that installation. This selection or system generation
is accomplished with a program which is also supplied with the configuration
of the system to be generated and other applicable parameters.

During normal operation, the processor, by way of an interrupt system
notifies the operating system of conditions which require servicing. These
interrupts may be peripheral devices requiring servicing, programming error,
mathematical error, parity error, another processor in a multiple-processor
system, or a processor malfunction. The processor responds to an interrupt
by changing states to provide the operating system with the information
required to analyze the cause of the interrupt. Once the operating system
determines the cause of the interrupt, the processor again changes states and
enters an operating system routine which services the interrupt condition.
The number of conditions causing an interrupt will vary depending on the
system configuration, special features installed, and processor model. There
are 32 possible interrupt conditions; three of which are implemented only in
a virtual memory system.

User programs are executed in the processing state designated as P;. Any
interrupt condition (except a hardware malfunction) causes the processor to
enter the interrupt control state designated as P;. The interrupt is analyzed
in the P; state by operating system routines. From the appropriate P;
routine, the interrupt response state, P, , is entered.

Tf tho in nterrupt is cau qod hy o hardss alfiin
It the i1 tv.uuyt 1S Caused Oy a narGwar ma:iui

processor enters processing state P, and, dependmg on the cause of the
interrupt and the processor model, error recovery or shutdown routines may
be initiated. A set of registers associated with each of the four processor
states is built into a hardware fast memory. Thus, the processor can change
quickly from one state to another without storing a large amount of data
required for program control.

r
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CHARACTER CODE

The RCA Series uses the Extended Binary Coded Decimal Interchange Code
(EBCDIC) but offers facilities for generating and using the American
National Standard Code for Information Interchange (ANSCII). (Refer to
Appendices A and B respectively.) The setting of a control bit in the
processor determines whether the EBCDIC or ANSCII mode is in effect.

DATA FORMATS

The basic unit of all formats is an 8-bit byte. A ninth odd parity bit is
transmitted with each byte but is used only by the hardware for error
detection and is ignored in this description of data formats. The successive
sizes of fixed-length data are byte, halfword (two bytes), word (four bytes),
and doubleword (eight bytes) as shown in figure 1-3. The length of variable-
length data is indicated by a length field within instruction.

64 Bits
Double Word

32 Bits
Word > - Word >

16 Bits
l&——— Halfword ——»l@&—— Halfword ——»—— Halfword —»}&——Halfword ———#

G]—Byte—btq— Byte —1a—Byte Byte —a— Byte Byte —»ta—Byte Byte —»
on 718 15[16 23|24 3132 39|40 47148 55|56 63

Halfword | : I ! I ' | I
Fixed-Point No | |
S Integer | ] | |
| : | | | | |
Fullword ! | | |
Fixed-Point No. I | ‘
S Integer I I
’ ; [ | | |
Short | | l I
Floating-Point No. I | |
S|Character Fraction I l
| | | I
Long ] ! | | .I I |
Floating-Point No.
S|Character Fraction

Packed Decimal

| |
N
umber | Digit| Digit |Digit Digit | Digit | Digit | Digit|Sign l |
N | o | | |
Zoned Decimal | | | |
Numb Ty T T/ ==
amber I Zone | Digit [Zone Digit |Zone|Digit | Sign | Digit
| | Ty T T T
Fixed-Length | | | I ! ‘
Logical Informa- - I I l
tion Logical Data |
| i | | | |
Variable Length [ ] | ,
Logical Info ti - - - - -~
ogieal Torma lonl Character | Character Character l

FIGURE 1-3. DATA FORMATS



ADDRESSING SCHEME

The RCA Series uses a two-part memory addressing system consisting of a
base address and a displacement address. The base address is used to address
a 4096-byte increment of memory. The displacement address is used to
address the individual byte within the 4096-byte increment. The
displacement address is added to the base address to vield the final address.
A third (index) factor may also be added to the displacement and base
addresses in certain instructions. The displacement address is 12 bits (4096)
for all modes.

INSTRUCTION FORMATS

The RCA Series processors use five different instruction formats of two,
four, or six bytes each, as shown in table 1-1. These five formats provide for
efficient addressing of data in the general registers and/or in memory and for
modifying addresses as required.

TABLE 1-1. INSTRUCTION FORMATS

Format
RR Op Code i Ri/M]| Ry
RS OpCode 'R;/M| Rj3 B, Dy
RX Op Code |[Ri/M| X, B2 Dy
Sl Op Code Iy By D,
L

SS OpCode - ————-4 B; Dy By D,

Ly Lz

0 7 8 11 12 156 1619 20 31 3235 36 47

B; register containing base address of 1st operand.

B, register containing base address of 2nd operand.

D, displacement address of 1st operand.

D, displacement address of 2nd operand.

I, operand {immediate) contained within instruction.

R1 register containing 1st operand.

R, register containing 2nd operand.

R3 register containing 3rd operand.

Xy register containing index attribute.

L eight bit operand iength designator.

Ly.Ly four bit operand length designators.

M masks which specify the condition codes to be
tested in specific branching instructions



MEMORY ORGANIZATION

Main Memory

Main memory is the processor storage area which contains the instructions of
the operating system, the user program, and the data being processed. Main
memory is the magnetic-core type in sizes which vary within the RCA Series
processor models. Main memory units in RCA Series processors are medular
in concept and located external to the processor main frame. The distance
from the memory to the processor is limited to 20 feet for the RCA Series 2
and 3 Processors, but may exceed this figure for the RCA 6 and 7 Processors,
in which case, a delay of 85 nanoseconds is added to the memory cycle time
(that is, above 1,048,576 bytes the memories will operate at 850
nanoseconds cycle time).

Main memory size is described in number of bytes of capacity where each
byte consists of eight binary digits (bits) plus one parity digit. The smallest
addressable unit in main memory is the byte.

Main memory cycle time and the number of bytes accessed with each cycle
are also a function of the individual processor model. Cycle time is the time
required to transfer the accessed byte/s from main memory to the memory
register and to regenerate the bytes in main memory, since the information is
destroyed in the reading process.

Memory Switching Concept

Memory switching is an important concept in the RCA Series processors
which permits the addition or subtraction of memory modules. Actual
switching techniques and configurations are explained in detail in the RCA
Series processors reference and operating manuals, and the installation
planning guides. An example of a typical configuration is shown in figure
1-4.

The following example will typify the principles involved. An installation has
two 524KB RCA 6’s. The user wants to switch one bank of 262KB on
processor “A” to processor “B”, but not from “B” to “A”. The
configuration is as follows:

2 each 8006-002
1 each 5074 (Processor “A™)
1 each 5076 (Processor “B”)
4 each 8000015

Note that only Processor “B” has the capability of a 786KB memory since
262KB is added to its 524KB (Feature 5076).

It should also be noted that when switching memory from processor to
processor and when the address ranges are changed, the processor(s) must be
stopped and the initial start up procedures initiated.



Total
Memory
is

524K

Total
Memory
is

524K

RCA 6 (8006-002)

262K
{8000-015}

SF 5074
(To Expand From
262K to 524K)

RCA 6 (8006-002)

282K
{8000-015)

262K
(8000-015)

Processor A"’

RCA 7 (8007-001)

262K
(8000-015)

SF 5078
{To Expand From
262K to 524K)
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From 262K to 786K
and Higher)

Reserved for
Processor A"’
262K Memory -2

262K
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Total
Memory is
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RCA 7 {8007-001)

262K
(8000-015)

262K
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Processor A"

1-9
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FIGURE 1-4. TYPICAL MEMORY SWITCHING CONFIGURATION FOR THE RCA 6
AND RCA 7.



Memory Protection

This feature provides both read and write protection for the entire main
memory of the processor. Memory protection is implemented with two 4-bit
keys which must match to allow access to the protected area. A storage key
is associated with each 2048-byte block of memory. A protection key is
associated with each processor state and each input/output channel. When an
instruction calls for accessing memory, the protection key, supplied by the
program, is compared with the storage key and if they match, or either key
is zero, access to the protected area is permitted. If the keys do not match,
an address error interrupt occurs. Two privileged instructions, Set Storage
Key and Insert Storage Key, are used to implement memory protection.
Instruction execution time is not affected by this protection.

Read-Only Memory

Fast Memory

The read-only memory is the wired-in logic memory that determines the
elementary operations which the processor will perform to execute the
program instructions. The length, number of words, and cycle time of the
read-only memory vary among processor models. Processors with the
Emulator special feature have extra read-only memory to accomplish the
Emulator functions. Processors designed for time-sharing applications also
have extra read-only memory to execute special functions associated with
the translation memory, content-addressable memory, and the interval timer
portion of these processors.

The processors use a fast memory also known as scratchpad which contains
the working registers that provide internal control and input/output control
for the processor. The type of fast memory used and the speed of this
memory varies among processor models. In addition to the registers used for
processor control, fast memory also contains the general-purpose and
floating-point registers which are available to the user programmers. Two
privileged instructions, Load Scratchpad and Store Scratchpad, provide
access to this memory. All models incorporate this special fast memory.

Nonaddressable Main Memory

Nonaddressable main memory is an extension of main memory used by the
hardware to store information for each device connected on the multiplexor
channel. The size and speed of nonaddressable main memory vary with the
processor models.

Shaded Main Memory

With the Model RCA 6 and 7 Processors, the memory which stores the
registers for the devices on the multiplexor channel can be accessed and is
designated as shaded main memory. A 4096-byte module of shaded main
memory accompanies each 131 kilobyte (KB) module of main memory on
these processors. The shaded main memory of the first 131KB module of the
first 262KB bank is used by the hardware for storage of the sets of registers
for the devices on the multiplexor channel, and for storage of error detection

1-10



and recovery data. Two privileged instruction:

Shaded Memory.
VIRTUAL MEMORY CONCEPT

Virtual memory is a conceptual form of memory which the programmer uses
without regard for real physical storage locations. The virtual memory
consists of page increments which may reside in main memory or in
subsidiary storage according to the needs of the program being executed.

Translation Memory — RCA 3

The RCA 3 Processor uses a translation memory to implement a virtual
memory for the user. The location of virtual memory pages, whether in real
or virtual storage, is maintained by a translation table and other tables
established by the operating system. The translation memory decodes the
translation table entries to provide page addresses.

The Function Cali privileged instruction with special functions is used by the
operating system to access the translation memory.

Content-Addressable Memory — RCA 7

The RCA 7 Processor uses a content-addressable memory in conjunction
with a three-level address translation scheme to implement a virtual memory
for the user. This multiple-level scheme uses block tables, segment tables,
and page tables, maintained in main memory by the operating system.

-,

The Function Call privileged instruction with special functions, is used by
the operating system to access this content-addressable memory.

INTERVAL TIMER

The RCA 3 and 7 Processors incorporate an interval timer to provide timed
increments which are used by the operating system. The interval timer is set
by the privileged instruction, Function Call, and a special function.

ELAPSED TIME CLOCK

The elapsed time clock provides a program interrupt after a programmable
interval of 1 millisecond has expired.






GENERAL

This section presents the instruction repertoire available to the systems
programmer or application programmer for programming the RCA 2, RCA

iAnng ars meacsndad S Taoiao1
3, RCA 6, and RCA 7 processors. Instructions are presented in logical

groupings of functional usage for ease of reference; the format notations,
operand designations and addressing capabilities are assumed from reading of
Section 1.

Although an understanding of machine instructions is desirable, the
applications programmer will, in most cases, use these instructions via RCA
standard language processors.

ARITHMETIC INSTRUCTIONS

Fixed-Point Arithmetic Instructions

These instructions provide the means for performing fixed-point binary
arithmetic on operands which are fixed-point data, addresses, index quanties,
or counts. The formats employed for fixed-point arithmetic instructions are
as follows:

Formats RR and RX :

(RR)

Op Code R 1 RZ

0 78 1112 15

(RX)

Op Code R4 X2 Bz DZ

0 78 1112 15 16 19 20 31

Load Word

Add Word

Add Logical
Subtract Word
Subtract Logical
Compare Word
Multiply Word
Divide



Load.and Test (RR only)
Load Complement (RR only)
Load Positive (RR only)
Load Negative (RR only)
Load Halfword (RX only)
Add Halfword (RX only)
Subtract Halfword (RX only)
Compare Halfword (RX only)
Multiply Halfword (RX only)
Convert to Binary (RX only)
Convert to Decimal (RX only)
Store Word (RX only)

Store Halfword (RX only)
Format RS:

Op Code R, Rj B, D,

0 78 1112 15 16 19 20 31

Load Multiple
Store Multiple
Shift Left Single
Shift Right Single
Shift Left Double
Shift Right Double
Decimal Arithmetic Instructions
These instructions perform arithmetic operations on binary-coded decimal
data in packed (two decimal digits per byte) format. Decimal arithmetic

instructions employ the SS format as shown:

Format SS:

Op Code L B D B D
1 1 2 2

0 78 1516 1920 3132 35 36 47
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Add Decimal
Subtract Decimal
Zero and Add
Compare Decimal
Muitiply Decimal
Divide Decimal
Pack
Unpack
Move With Offset
Floating-Point Arithmetic Instructions
These instructions provide the means to process large magnitude numbers
with great precision required in scientific applications. The formats
employed for floating-point arithmetic instructions are as follows. It should
be noted that although the short and long instruction formats appear
identical, the operation codes are unique and the instruction operands differ.

Formats RR Short, RR Long, RX Short and RX Long:

(RR Short and Long)

Op Code R1 Rz

0 78 1112 15

{RX Short and Long)

0 78 1112 1516 19 20 31

Load

Add Normalized

Add Unnormalized
Subtract Normalized
Subtract Unnormalized

Compare



Multiply

Divide

Load and Test (RR short and long only)
Load Complement (RR short and long only)
Load Positive (RR short and long only)
Load Negative (RR short and long only)
Halve (RR short and long only)

Store (RX short and long only)

LOGICAL INSTRUCTIONS

These instructions provide the means for comparing, translating, editing, bit
testing, and bit setting operations on fixed- or variable-length data. The
formats employed for logical instructions are as follows:

Formats RR, RX, SI, and SS:

(RR)
Op Code R4 R,
0 78 1112 15
{RX)
0 78 1112 15 16 19 20 31
(s1}
Op Code Iy B, D,
0 78 15 16 19 20 31
(SS)
Op Code L 31 D1 32 D2
0] 78 15 16 1920 3132 35 36 47
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Compare Logical

AND

OR

Exclusive OR

Insert Character (RX only)
Store Character (RX only)
Move (SI and SS only)
Test and Set (SI only)

Test Under Mask (SI only)
Move Numerics (SS only)
Move Zones (SS only)
Translate (SS only)
Translate and Test (SS only)

Edit (SS only)
Edit and Mark (SS only)

Format RS:

Op Code R, R3 B,

0 78 1112 15 16 19 20

Shift Left Single Logical
Shift Right Single Logical
Shift Left Double Logical

Shift Right Double Logical
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BRANCHING INSTRUCTIONS

These instructions provide the means for determining the next function of
the program by the results of a tested condition. The formats employed for

branching instructions are as follows:

Formats RR and RX:

(RR)

Op Code M R,

0 78 1112 15

(RX)

Op Code M X5 B,

0 78 1112 15 16 19 20

Branch on Condition
Branch and Link
Branch on Count

Execute (RX only)

Format RS:

31

Op Code R1 R3 82

0 78 1112 15 16 19 20

Branch on Index High

Branch on Index Low or Equal
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PROCESSOR STATE CONTROL INSTRUCTIONS

There are only two processor state control instructions. One instruction
provides the means for the program to change from processor states P, , P, ,
or Py, to processor state P; (interrupt control state). The other instruction

permits setting the program mask and condition code for the current
program state. The RR is employed for processor state control instructions
as follows:
Format RR:

Op Code R-] RZ
0 78 1112 15

Supervisor Call
Set Program Mask

PRIVILEGED MODE INSTRUCTIONS

These instructions provide basic, usually operating-system controlled,
processing functions. These instructions can only be executed when the
processor is in what is designated as the privileged mode. Formats employed
for privileged mode instructions are as follows:

Format RR:

Op Code R, R,

0 78 1112 15

Set Storage Key
Insert Storage Key

Format SI:

Op Code |2 B1 D1

0 78 15 16 19 20 31



Function Call
Program Control
Write Direct
Read Direct

Idle

Diagnose
Start Device
Halt Device

Test Device

Check Channel
Format SS:
0 78 15 16 1920 3132 35 36 47

Load Scratchpad

Store Scratchpad

Load Shaded Memory

Store Shaded Memory
SPECIAL FUNCTIONS

The special functions are employed in the processors designed to operate in
the time-sharing environment. Special functions are implemented with the
privileged Function Call instruction. Formats employed for special functions
are as follows:

Format:
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Clear Content Addressable Memory
Analyze for Pre-Paging

Load Block Area

Load Translation Memory

Scan Translation Memory and Store
Store Translation Memory

Format:

B DISPLACEMENT

0 34 15

Load Block Table Pointer
Store Block Table Pointer
Store Error Cause Register
Store Content Addressable Memory
Execute Relink

Clear Main Memory
Analyze Paging Interrupt
Load Interval Timer

Store Interval Timer
RCA 3:

Load Interval Timer

Store Interval Timer

Paging Queue and Paging Error Interrupt Service
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GENERAL

Special features provide for a wide range of applications within a given
system. They also provide for expansion of existing systems. This “tailoring”
allows the RCA Series system user to choose those features which help
to achieve the greatest possible system utilization in a given application.
Special features applicable to each equipment model are listed under model
headings. The following is a brief description of some of the more
prominent special features offered.

DIRECT CONTROL

Systems where more than one processor are connected to share peripheral
devices, memory, or work load require extra machine-program
communications interface. The direct-control special feature provides this
interface for rapid signaling between up to six processors, independently of
input/output operation, in such a system. Two instructions, Write Direct and
Read Direct, are used to implement this special feature. The feature operates
to cause an interrupt which is serviced by the signaled processor. RCA Series
processors with this feature may be operated together in any model
combination. The direct-control cable special feature is used to interconnect
the processors in a direct control system.

EMULATORS

The emulator special features provide for the running of RCA 301 or 501, or
IBM 1401 or 1410, object-coded programs on the applicable processor. The
programs are run without modification or reprogramming, however, certain
conditions must be considered before emulation is attempted. Processors
with an emulator special feature are provided with additional read-only
memory and employ special software.

SELECTOR CHANNELS

The selector channels, once started, operate concurrently with the processor
to control the transfer of data to and from the peripheral devices. Each
selector channel has a trunk or trunks to which the device controller or the
peripheral device is connected. The selector channel in addition to operating
concurrently with the processor can operate concurrently with other
channels. The number of selector channels, number of trunks, and the
transfer rate vary with the processor models.

RUN TIME RECORDER INTERFACE

This feature provides a means of connecting non-RCA time recorders to
RCA Series processors which use the RCA 8097-020 Operator Console.
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The connector output provides a voltage level which changes when the
processor is in the active state.

This feature operates with instruments made by Datachron Corp.
Specifications of the interface will be made available upon request to any
manufacturer of time recording devices and it is the responsibility of the
manufacturers to conform to the requirements of this feature.

MEMORY EXPANSION

These features provide for expansion of memory in certain models of the
RCA 6 and 7 Processors from 262KB to over 2000KB. This can be done in
modular steps, depending on user requirements.



Section 4 — RCA SERIES PROCESSOR SUMMARY

GENERAL
The central processor unit, memory modules, and input/output channels
comprise the heart of the RCA Series systems. This section presents a
summary of all system characteristics for the RCA 2, 3, 6 and 7 Processors.
MODEL RCA 2

The Model RCA 2 Processor (figure 1-5) is a general-purpose,
stored-program, digital processor designed for medium-scale processing
applications. The extensive instruction complement, rapid transmission and
computation rates of the RCA 2 provide for efficient information processing
and scientific applications. The program instructions are executed under the
control of a read-only memory. A high-speed scratchpad memory contains a
set of control and general-purpose registers for each of the four states of
operation, thus providing fast interrupt service. Nonaddressable main
memory provides control data storage for the devices on the multiplexor
channel.

FIGURE 1-5. MODEL RCA 2 PROCESSOR
SPECTRA Tc/45
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The RCA 2 Processor and associated memory modules are available in

specific combinations as follows:

Processor Model Number To Incorporate Memory Size(s) of: Memory Model Number(s)

8002-001 65,535 bytes 8000-011
8002-002 131,072 bytes or 8000-013
- = 262,144 bytes 8000-015

Figure 1-6 is a summary of Model RCA 2 Processor data.

MODEL RCA 2 PROCESSORS (8002-001 and 8002-002)

Main Memory Sizes by Model (8-bit bytes)

8000-011 65,536 bytes
8000-013 131,072 bytes
8000-015 262,144 bytes

Main Memory Cycle Time (2-byte transfer)
1440 nanoseconds
Read-Only Memory (54-bit word)

Size 2048 words
Cycle time 480 nanoseconds
Nonaddressable Main Memory (8-bit bytes)
Size 4096 bytes
Fast Memory (4-byte words)
Size 128 words
Access time 120 nanoseconds

Selector Channel Rate (2-byte transfer)

Single channel
All channels

694,000 bytes per second
1,288,000 bytes per second

Multiplexor Channel Rate (1-byte transfer)

Mux mode 72,000 bytes per second
Instruction Complement
Fixed Point 35
Decimal Arithmetic 9
Logical 33
Branching 9
Floating Point 44
Privileged 13
Processor State Control 2

Special Features

Direct Control (5003-002)—used in a
multiple processor system.

Direct Control Cable {(5039)—used with
the direct control feature.

1401 Emulator {5006-002)— 1401
object-code programs.

Selector Channels (5043-002)—provides
two selector channels.

Selector Channels {6044-002)—provides
three selector channels.

Selector Channels (6045-002)—provides
four selector channels.

Runtime Recorder Interface (5060-002)—
permits connection of appropriately
modified recording equipment such
as Datachron.

Special Type Slug and Key Cap (5260-001)—
used to change a character on the
8097-020 typewriter.

SELECTOR CHANNELS (optional)
two trunks per channel

r=———-" i N s T |
— 1&2 M3 —1 41
L

MULTIPLEXOR CHANNELS
9 trunks maximum
Console preempts 1 trunk
256 devices

FIGURE 1-6. RCA 2 PROCESSOR DATA
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MODEL RCA 3

The Model RCA 3 Processor (figure 1-7) operates under control of the
Virtual Memory Operating System {(VMOS). The RCA 3 incorporates a
read-only memory, scratchpad memory, a translation memory, and an
interval timer. The translation memory is used by the operating system to
implement a virtual memory (over 2,000,000 bytes) which greatly exceeds
the capacity of the real main memory of the processor. The interval timer
provides a time-slicing function used by the operating system to interleave
active programs. The Model RCA 3 can operate in either the virtual address
mode or the direct-address (RCA 2) mode. In the virtual addresss mode the
translation memory is implemented; in the direct-address mode (RCA 2)
only direct addressing occurs. The RCA 3 offers four selector channels with
two trunks each which, together with the multiplexor channel, provides 17
input/output trunks.

FIGURE 1-7. MODEL RCA 3 PROCESSOR
€ i pm s

- g o Ao
[N Vind //j/zf_h

The RCA 3 Processor and associated memory modules are available in
specific combinations as follows:

Processor Model Number  To Incorporate Memory Size of: Memory Mode! Number

8003-001 131,072 bytes 8000-013
8003-6G62 262,144 byties 8000-015

Figure 1-8 is a summary of Model RCA 3 Processor data.
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MODEL RCA 3 PROCESSORS (8003-001 and 8003-002)

Main Memory Sizes by Model (8-bit bytes)
8000-013 131,072 bytes
8000-015 262,144 bytes

Main Memory Cycle Time (2-byte transfer)

Special Features
Direct Control (5003-003)~used in a
multiprocessor system.
Direct Control Cable (6039)—used with

1.44 microseconds
Read-Only Memory (54-bit words)

Size

Cycle time

Up to three 2048-byte banks
480 nanoseconds

Nonaddressable Main Memory (8-bit bytes)

Size

4096 bytes

Scratchpad Memory (4-byte words)

Size

Access time

128 words
120 nanoseconds

Translaction Memory (16-bit halfwords)

Size
Cycle

512 halfwords
300 nanoseconds

Interval Timer (16-bit halfword)

Range

Decrement

0.0001 to 6.6635 seconds
100 microseconds

Selector Channel Rate (2-byte transfer)

Single channel
All channels

694,000 bytes per second
1,388,000 by tes per second

Multiplexor Channel Rate

Mux Mode 72,000 bytes per second
Instruction Complement

Fixed Point 35

Decimal Arithmetic 9

Logical 33

Branching 9

Floating Point 44

Privileged 14*

Processor State Control 2

*plus six special functions

the direct control feature.

1401 Emulator (6006-003)—1401 object
code program.

Selector Channels (5040-003)—provides
two selector channels.

Selector Channels (5041-003)—provides
three selector channels.

Selector Channels (5042-003)—provides
four selector channels.

Runtime Recorder Interface (5060-003)—
permits connection of appropriately
modified recording equipment such
as Datachron.

Special Type Slug and Key Cap (5260-001)—
used to change a character on the
8097-020 typewriter.

r——==7" r—" r—
L 182 4 3 — 4
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SELECTOR CHANNELS (optional)
two trunks per channel

MULTIPLEXOR CHANNEL
9 trunks maximum
Console preempts 1 trunk
256 devices

FIGURE 1-8. RCA 3 PROCESSOR DATA

1-28

L1




The Model RCA 6 Processor (figure 1-9) incorporates design features to
fulfill the requirement of a medium-to-large scale processing system. The
RCA 6 offers improved computation and data transmission speeds with
greater input/output capability. The speeds of main memory, scratchpad
memory, and read-only memory have been greatly increased along with error
detection and recovery capability. Main memory can be expanded to over
2,000,000 bytes. Two selector channels are standard with the provision for
expansion to six channels with three trunks on each channel. The
multiplexor channel has provision for a maximum of 16 trunks for a total of
34 input/output trunks.

FIGURE 1-9. MODEL RCA 6 PROCESSOR

The RCA 6 Processor and associated memory modules are available in
specific combinations as follows:

To Incorporate

Processor Model Number Memory Size(s) Of: Memory Model Number
8006-C01 131,672 bytes 8000-013

8006-002 262,144 bytes 8000-015

— — and higher* — —

*See page 1-30 — Main Memory Sizes.

Figure 1-10 is a summary of the Model RCA 6 Processor data.
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MODEL RCA 6 PROCESSORS (8006-001 and 8006-002)

*Main Memory Sizes by Model (8-bit bytes) Direct Control Cable (5039)—used
8000-013 131,072 bytes with the direct control feature.
8000-015 262,144 bytes 301 Emulator (56064-006)—provides
8000-017 393,216 bytes for emulating the RCA 301 system.
8000-019 524,288 bytes 501 Emulator (5065-006)—provides
8000-020 655,360 bytes for emulating the RCA 501 system.
8000-021 786,432 bytes 1401 Emulator (5081-006)—provides
8000-022 017,504 bytes for emulating the IBM 1401 system.
8000-023 1,048,576 bytes 1410/7010 Emulator (5026-006)—
8000-025 1,310,720 bytes provides for emulating the |BM
8000-027 1,672,864 bytes 1410/7010 systems.

8000-029 1,835,008 bytes Selector Channels (5057-306)—provides
8000-031 2,097,152 bytes for three selector channels.

Main Memory Cycle Time (4-byte transfer) Selector Channels (5057-406)—provides
765 nanoseconds four selector channels.

Shaded Main Memory (128-bit Quadruple words) Selector Channels {5058-506)—provides
Size one 256 quadruple-word for five selector channels.

module per 131 kilobytes Selector Channels (5058-606)—provides
of main memory. six selector channels.

Read-Only Memory (72-bit words) Runtime Recorder Interface (5060-006)—
Size 3072 words

permits connection of appropriately
modified recording equipment such
as Datachron.

Cycle time 255 nanoseconds
Fast Memory (32-bit words)

Size 128 words Special Type Slug and Key Cap (5260-001)—
Access time 85 nanoseconds used to change a character on the
Selector Channel Rate (4-byte transfer) 8097-020 typewriter
Single channel 900,000 bytes per second Memory Expansion, 8006-002 Processor
All channels 5,240,000 bytes per second (5073)— provide's for expansion of
Multiplexor Channel Rate memory from 262KB to 393KB.
Mux.mode 216,000 bytes per second Memory Expansion, 8006-002 Processor
Insmljc’non Qomplement (5074)—provides for expansion of
Fixed Point 35 memory from 262KB to 524K8.
Dec!mal Avrithmetic 9 Memory Expansion, 8006-002 Processor
Loglcal‘ 33 (5075)—provides for expansion of
Branching 9 memory from 262KB to 655KB.
F'?éting Point 44 Memory Expansion, 8006-002 Processor
Privileged 15 (5076)—provides for expansion of
Processor State Control 2 memory from 262KB to 786KB
Special Features and higher.
Direct Control (5003-006)—used in a
multiple-processor system.
SELECTOR CHANNELS MULTIPLEXOR CHANNEL
three trunks {maximum) per channel 16 trunks maximum (Two
standard) Console preempts
STD. STD. - _ - - 1 trunk 248 devices
L | r=A r—A r—"
1 22— 3+— 4 — 51— 6
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FIGURE 1-10. RCA 6 PROCESSOR DATA
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MODEL RCA 7

The Model RCA 7 Processor (figure 1-11) is an enhanced medium-to-large
scale processor extending the interactive and batch processing capabilities of
the Model RCA 3. The RCA 7 is consistent with the RCA Series of
medium-to-large scale processors with additional features which facilitate
applications in a time-shared, multiple access environment. The RCA 7
offers main memory sizes from 262,144 bytes to 2,097,152 bytes, a
765-nanosecond (4-byte transfer) main memory, extensive error detection
and recovery capability, and greater input/output speeds and capacity. Along
with the read-only memory and scratchpad memory, the RCA 7 incorporates
a content-addressable memory and an interval timer. The
content-addressable memory is used in conjunction with a three-level table
lookup scheme to implement a virtual memory (over 8,000,000 bytes) which
greatly exceeds the capacity of the real main memory of the processor. The
interval timer provides a time-slice function used by the operating system to
interleave active programs. The Model RCA 7 can operate in cither the
virtual address mode or the direct address (RCA 6) mode. In the virtual
address mode the address translation is implemented; in the direct address
(RCA 6) mode only direct addressing occurs. Two selector channels are
standard with provisions for expansion to six channels with three trunks on
each. The multiplexor channel has provisions for a maximum of 16 trunks
for a total of 34 input/output trunks.

Figure 1-12 is a summary of the Model RCA 7 Processor data.

FIGURE 1-11. MODEL RCA 7 PROCESSOR
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MODEL RCA 7 PROCESSOR (8007-001)

Main Memory Sizes by Model (8-bit bytes)

8000-013 131,072 bytes*
8000-015 262,144 bytes
8000-017 393,216 bytes
8000-019 524,288 bytes
8000-020 655,360 bytes
8000-021 786,432 bytes
8000-022 917,504 bytes
8000-023 1,048,576 bytes
8000-025 1,310,720 bytes
8000-027 1,572,864 bytes
8000-029 1,835,008 bytes
8000-031 2,097,152 bytes

Main Memory Cycle Time (4-byte transfer)
765 nanoseconds
Shaded Main Memory (128-bit quadruple words)
Size One 256 guadruple-word module
per 131 kilobytes of main memory
Read-Only Memory (72-bit words)

Size 3072 words

Cycle time 255 nanoseconds
Fast Memory (32-bit words)

Size 128 words

Access time 85 nanoseconds

Content Addressable Memory
Size eight, 64-bit elements
(one alpha word and
one beta word)
Interval Timer (16-bit halfword)

Range 0.0001 to 6.6635 seconds

Decrements 100 microseconds
Selector Channel Rate (4-byte transfer)

Single Channel 900,000 bytes per second

All Channels 5,240,000 bytes per second
Muttiplexor Channel Rate

Mux mode 216,000 bytes per second
Instruction Complement

Fixed Point 35

Decimal Arithmetic 9

Logical 33

Branching 9

Floating Point 44

Privileged 16**

Processor State Control 2

Special Features
Direct Control {5003-007) — used in 2
multiprocessor system

Direct Control Cable (5039)—used
with the direct control feature

301 Emulator (5064-007)—provides
for emulating the RCA 301 system.

501 Emulator {5065-007)—provides
for emulating the RCA 501 system.

1401 Emulator (5081-007)—provides
for emulating the IBM 1401 system.

1410/7010 Emulator (5026-007)—
provides for emulating the IBM
1410/7010 systems.

Selector Channels (5057-307)—provides
for three selector channels.

Selector Channels (5057-407)—provides
four selector channels.

Selector Channels (5058-507)—provides
for five selector channels.

Selector Channels (56058-607)—provides
six selector channels.

Run Time Recorder Interface (5060-007)—
permits connection of appropriately
modified recording equipment
such as Datachron.

Special Type Slug and Key Cap (5260-001)—
used to change a character on the
8097-020 typewriter.

Memory Expansion (5077)—provides
for expansion of memory from
262KB to 393KB.

Memory Expansion (5078)—provides
for expansion of memory from
262KB to 524KB.

Memory Expansion {5079}—provides
for expansion of memory from
262KB to 655KB.

Memory Expansion {5080)—provides
for expansion of memory from
262KB to 786KB and higher.

*To be used for module expansion only. Minimum
memory size for RCA 7 is 262,144 bytes.
**Plus six special functions.

SELECTOR CHANNELS

three trunks (maximum) per channel

MULTIPLEXOR CHANNEL
16 trunks maximum
Console preempts 1 trunk

STD.  STD. F- r=1 -1 - 248 devices
1 2 ——-I 3 |—| 4 l—l 5 I—l 6
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FIGURE 1-12. RCA 7 PROCESSOR DATA
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Section 5: PUBLICATIONS PLAN FOR RCA SERIES PROCESSORS

Publications for the RCA Series processors are depicted in figure 1-13. The
applicable publication ordering numbers will be supplied as these
publications are made available. Each type of publication represented is
described briefly in this section.

The publications are grouped according to the audience to which they are
directed:

1. General reader: all users but specifically corporate and information
processing management.

2. Technical reader: operators, programmers, systems personnel, trainees.

The basic publication for corporate and information processing management
is the RCA Series Systems Information Manual. This manual outlines the
RCA Series family of related equipment and operating systems with
emphasis on user benefits. This initial overview stresses special features,
operational advantages, and individual components and component
structure. The level of detail is intended for planning purposes, not for actual
programming or operation of the equipment.

Publications for computer operators, programmers, systems personnel,
trainees are the RCA Series Processor Reference and Operating Manuals.

The RCA Series Processor Reference Manuals — These manuals provide a
general description of the subject processor covering system design,
configuration requirements and restrictions capabilities, performance
specifications, and optional features. This is followed by operational or
functional descriptions including data formats, error conditions and controls,
operational cycles and modes, mechanical operations, etc. Peripheral
operations are described with the central processor instruction that initiates
each operation showing bit structure of the operands. In addition,
multiprocessor operation and interfaces are discussed.

The RCA Series Processor Operating Manuals — These manuals consist of
basic equipment configuration, and a general description of the system
covering the processor capabilities and features specifying all operating
codes.
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FIGURE 1-13. RCA SERIES PROCESSORS PUBLICATIONS PLAN
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Part 2

The RCA Series Peripherals

The RCA Series peripherals are a highly flexible family of device controllers
and peripheral devices, designed to meet today’s technological requirements.
Depending on whether the system is designed for simuitaneous interactive
processing or batch processing, a peripheral pool of RCA Series peripheral
devices are waiting to be called upon. These devices include:

Random access systems consisting of drum memory, disc storage, and other
mass storage devices, all operating with either the same or a dedicated
controller.

A new 333KB/sec. drum auxiliary storage that provides 512 or 1600
page-sized tracks for fast page swapping.

Direct access storage systems that can be supplied with up to 16 on-line disc
storage units. A spare unit is provided (for each group of eight units) that
can quickly replace any on-line unit that requires servicing or routine
maintenance.

A family of punched card devices with reading speeds up to 1435 cards per
minute and an optional mark-reading feature.

On-line high-speed printers, with rates up to 1250 lines per minute with
either drum or train type of printing, to satisfy the most demanding
horizontal quality that is necessary for optical character reading
requirements.

Remote terminals such as teleprinters and RCA Video Data Terminals such
as the 8752-100 with a 1080-character display makes it ideal for interactive
text editing and document maintenance.

Slower peripheral devices and communications lines, serviced by the
communications controller-multichannel and the front end communication
processor, are operated by the RCA Series multiplexor channels. New
high-speed selector channels simultaneously operate fast devices.
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Section 1: CONSOLE DEVICES

GENERAL

The following console devices, which provide for operator communication
with the RCA Series processors from strategically located remote locations,
aliow totally integrated operation, supervisory monitoring, and maintenance
accessibility to the RCA Series computer systems. Display capability,
documentation, and input functions are greatly enhanced through
decentralization of operations personnel to areas of the computing
environment requiring operational coordination.

MODEL 8091 VIDEO OPERATOR CONSOLE AND 8092 AUXILIARY CONSOLE

Model 8091 Model 8092

The RCA 8091 Video Operator Console which provides operator
communications with the processor, consists of a video display with
keyboard and provisions to operate the free-standing Model 8093 Printer and
Model 8094 Card Reader. The console is interfaced to the multiplexor
channel by way of the control electronics housed within the video console
cabinet.

Housed in the RCA 8091 Video Operator’s Console are the video display,
power supply, keyboard, and control electronics with maintenance panel.
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In addition to the RCA 8091 Video Operator’s Console, the control
electronics contained in the RCA 8091 can accommodate up to seven 8092
Auxiliary Consoles. The RCA 8092 Auxiliary Console consists of a video
display, power supply and keyboard. When used on-site, the auxiliary
console(s) can be cable-connected up to 1000 feet from the RCA 8091
Video Operator’s Console. When used remotely, the auxiliary console(s) can
easily be interfaced to the RCA 8091 by way of the data sets.

Provision is made for any console to be used for the following functions:
1. Backup Operator.

2. Supervisory Monitor.

3. Maintenance Device.

4. Remote (off-site) console by way of standard modem.

The console contains sufficient memory and control for two independent
displayable pages, either of which may be selected for viewing. One page is
the normal input page which is 13 lines, each containing 80 characters. The
other is the status page and consists of 12 lines, each containing 80
characters.

The keyboard portion of the console contains provisions for encoding 96
characters, and sufficient additional controls and indicators to facilitate
console operations. For example, the controls include: COIN, STOP,
START, GEN. RESET, and LOAD.

The RCA 8091 Video Operators Console occupies one multiplexor trunk.
The console’s control electronics accommodates a total of up to 16 software
addressable devices. These devices are the RCA 8091 Video Operators
Console, seven RCA 8092 Auxiliary Consoles, and up to eight RCA 8094
Card Readers. Therefore, the number of card readers cannot exceed the
number of consoles and the total number of consoles and card readers
cannot exceed 16.

Special Features

Feature 5069 — Light Pen — permits the operator to select one of several
messages presented by the processor. These messages can be displayed on
either of the two pages. Messages may consist of alternative actions
recommended by the processor, for resolution of a job or problem, or an
operator task response.

Feature 5072 — Variable Function Keyboard — provides an auxiliary pad of
eight function keys on the Model 8091 or 8092 Console with up to 16
different overlay masks which allow automatic code generation for up to 96
separate functions. With this feature, the operator can call up to 96 separate
routines with a single keystroke.
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MODEL 8093 CONSOLE PRINTER

The RCA 8093 Console Printer available with the video console, is a
free-standing teleprinter, cable-connected to the RCA 8091 Console by way
of an adapter included with the printer. At least one 8093 Printer is required
for the RCA 8091 Video Operator’s Console when operating under existing
operating systems. The 8093 Printer is optional on new RCA Series Systems
operating under VMOS and OS/70. A maximum of eight RCA 8093 Printers
can be accommodated, one for each console either Model 8091 or 8092. The
printer operates from a buffer in the console, and prints at a rate of 15
characters/second.

MODEL 8094 CONSOLE CARD READER

The RCA 8094 Console Card Reader is available with the 8091 Video
Operators Console for inserting data or parameter card entries to the



processor. Cards are read at a rate of 50 cards/minute. The card reader is
program-compatible with standard systems card readers.

One RCA 8094 Card Reader can be connected to each console Model 8091
or 8092 by way of an adapter included with the card reader. A maximum of
eight RCA 8094 Card Readers and seven RCA 8092 Auxiliary Consoles can
be accommodated by one Model 8091 Video Operators Console but the
number of 8094°s cannot exceed the total combined number of 8091’s and
8092’s.

MODEL 8097-020 CONSOLE

The Model 8097-020 is a free-standing, self-contained unit which provides
control to enable system operation in conjunction with the operating system
programs. The operator communicates with the system by way of a set of
control switches and a console typewriter.

The set of control switches on the console allows for loading memory,
starting programs, displaying current processing state, and interrupting
processor operation.

The typewriter, mounted on the console, enables the operator to
communicate with the operating system programs and vice versa. The
keyboard of the typewriter can be interlocked to prevent unintentional
entry of data. An indicator lamp indicates the status of the interlock
(on/off).

Control electronics permits communication with the processor by way of the
RCA standard interface. The control electronics for the console typewriter
generates a parity bit for each character, and performs a bit-by-bit echo
check on the characters sent to the typewriter. The RCA 8097-020 Console
is always attached to the highest priority trunk on the multiplexor channel.



Special Features

Feature 5060 — Run Time Recorder Interface — permits the connection of
other vendor’s recording equipment (for example, Datachron) to an RCA
processor using the 8097-020 Console. The independentiy-powered recorder
senses whenever the processor is in run mode and this can measure processor
active state time.

Feature 5260 — Special Type Slug and Key Cap — provides a substitute type

slug and key cap bearing a special character instead of the standard graphic
shown on the slug and cap for each character to be replaced.
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Section 2: PAPER TAPE DEVICES

A wide variety of paper tape handling devices capable of reading and
punching information from or into paper tape is provided within the RCA
Series peripheral family. Several speeds are availabie for reading or punching
to provide a perfect match for any particular RCA Series installation. This
section presents a concise overview of these configurable devices for the
RCA Series processors.

MODEL 8221 PAPER TAPE READER/PUNCH

The RCA 8221 Paper Tape Reader/Punch consists of a 200
character-per-second reader and a 100 character-per-second punch. Manual
controls are provided for selecting the width of the paper tape to be
processed. Both the reader and the punch are capable of handling five-, six-,
seven-, or eight-level paper tape. Either gap or gapless tape may be processed.

Parity checking is performed by the reader and the punch to control the
accuracy of data. The paper tape reader has a switch which can be set to
select odd, even, or no-parity checking. A character on paper tape that has
bad parity is replaced in memory with the systems error byte hex FF.
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The reader/punch handles 11/16-inch or l-inch paper tape and provides
spooling capability for reels up to 1000 feet in length. Paper tape strips may
also be read by this device. The following options to the basic paper tape
reader/punch are available:

EBCDIC Mode — This option provides the ability to punch and read a
modified EBCDIC code with eight-level tape. The EBCDIC code from the
processor is modified on punching so that even parity is placed on the paper
tape. Ability to translate the paper tape code is contained in the reader. This
option is factory installed only at time of order.

Advanced Sprocket Option (Punch) - This option converts punching to
six-level, no parity, advanced sprocket tapes only instead of conventional
tapes. This option is installed at the factory at time of order only.

The following model numbers apply to the 8221 Paper Tape Reader/Punch:

8221-010 Paper tape reader/punch.

8221011 Paper tape reader/punch with EBCDIC option in reader and
punch.

8§221-020 Paper tape reader/punch with advanced sprocket punch.

8221-021 Paper tape reader/punch with advanced sprocket punch and
EBCDIC option in reader only.

Special Features

Feature 5219 — Advanced Sprocket Six-Level Read — provides the ability to
read and/or punch six-level advanced sprocket hole tape.

Feature 5256 — Long Block Indicator — provides an indicator in the sense
byte to permit the reading of blocks shorter than the block between gaps.
The tape is then automatically advanced to the next gap under electronic
control. This feature is required for 301 emulation.

Feature 5292 — 4N Terminate — permits termination upon recognition of
four consecutive N characters (NNNN).

Feature 5296 — Read Kleinschmidt Format — permits reading of punched
paper tape which has been punched in accordance with Kleinschmidt
conventions relating to media and codes.

Feature 5297 — End of Tape — provides a program sensible indication upon
sensing end-of-tape. It is used in applications requiring strip reading.

Feature 5298 — Gapless Mode — provides the capability of processing
punched paper tape which contains character locations that are unpunched
(gap characters). The feature allows continuous reading of this media by
ignoring the unpunched areas.

Feature 5299 — Punched Kleinschmidt Format — permits punching of

unpunched paper tape which is to be prepared in accordance with
Kleinschmidt conventions relating to media and codes.
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MODEL 8224 PAPER TAPE READER

The RCA 8224 Paper Tape Reader operates at a speed of up to 1000
characters per second and reads data in five-, six-, seven-, eight-level code on
commercially available media. Gapped or gapless tape with in-line or
advanced sprocket holes may be processed.

The reader handles 11/16-inch, 7/8-inch or l-inch paper tape, and spool
capacity is 1000 feet. The following option to the basic paper tape reader is
available:

EBCDIC Mode - This option provides the ability to read a modified
EBCDIC code with eight-level tape. When this option is included, the
channel selector switch carries the legend EBCDIC after the eight-channel
select position on the reader. This option is factory-installed only at time of
order.

The following model numbers apply to the 8224 Paper Tape Reader:
8224010 Paper tape reader.
8224011 Paper reader with EBCDIC Option.

Special Features

Feature 5264 — Long Block Indicator — provides an indicator in the sense
byte to permit the reading of blocks shorter than the block between gaps.
The tape will then be automatically advanced to the next gap under
electronic control.

Feature 5273 — Supply Reel Reverse — permits reading of paper tape wound
on the supply reel in either direction.

Feature 5293 — 4N Terminate — permits termination of a Read instruction
upon recognition of four consecutive N characters (NNNN).



MODEL 8227 PAPER TAPE READER/PUNCH

The RCA 8227 Paper Tape Reader/Punch consists of a 1000
character-per-second reader and a 110 character-per-second punch. Manual
controls are provided for selecting the width of the paper tape to be
processed. Both the reader and the punch are capable of handling five-, six-,
seven-, or eight-level paper tape. Either gap or gapless tape may be processed.

Parity checking is performed by the reader and the punch to control the
accuracy of data. The paper tape reader has a switch which can be set to
select odd, even, or no-parity checking. A character on paper tape that has
bad parity is replaced in memory with the systems error byte hex FF.

The reader/punch handles 11/16-inch, 7/8-inch, or l-inch paper tape and
provides spooling capability for reels up to 1000 feet in length. Paper tape
strips may also be read by this device. The following options to the basic
paper tape reader/punch are available:

Special Features

Feature 5335 — Four Character Terminate — permits termination of a read
instruction upon recognition of four consecutive characters selected by the
internal logic. The desired character is selected in a similar fashion to device
address selection.

Feature 5336 — Read Kleinschmidt Format — permits reading of punched
paper tape which has been punched in accordance with Kleinschmidt
conventions relating to media and codes.

Feature 5337 -- End of Tape — provides a program sensible indication upon
sensing end-of-tape. It is used in applications requiring strip reading.

Feature 5338 — Gapless Mode — provides the capability of processing
punched paper tape which contains character locations that are unpunched
(gap characters). The feature allows continuous reading of this media by
ignoring the unpunched areas.

Feature 5339 — Punch Kleinschmidt Format — permits punching of

unpunched paper tape which is to be prepared in accordance with
Kleinschmidt conventions relating to media and codes.
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GENERAL

Section 3: CARD AND

A wide variety of card-handling devices capable of reading (punched cards)
and punching (into cards) or control of reading from MICR documents is
provided within the RCA Series peripheral family. Varying speeds, reading
and punching recognition capability, and card-handling techniques are
provided by the RCA Series systems. This section presents a concise

overview of these configurable devices for the RCA Series processors.

MODEL 8232 CARD READER

The RCA 8232 is a serial, punched hole, or punched hole and mark-sense
card reader which is capable of feeding and reading standard 80-column
cards at a rate of 300 cards per minute or 600 cards per minute. Hopper and
stacker capacity is 1000 cards. Both the hopper and stacker can be loaded or
unloaded while the unit is in operation.

Special Features

Feature 5204-2 — Binary Card Read — provides the ability to read
80-column cards in column-binary format.

Feature 5340 — 600 Cards Per Minute — provides the ability to read at a rate
of 600 cards per minute.

Feature 5341-1 — Vertical Mark Read — Provides the ability to optically
read vertical pencil-mark data.

Feature 5341-2 — Slant Mark Read — provides the ability to optically read
slant pencil-mark data.
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MODEL 8234 CARD PUNCH

The RCA 8234 Card Punch is an 80-column, row-oriented card punch unit.
It is capable of feeding, punching, and checking cards at a rate of up to 100
cards per minute. The 8234 contains an 80-byte storage buffer which
provides temporary storage for punched data so that card punching
operations can be performed independently of the processor.

Data transmitted between the buffer and the punch is checked for parity. A
read-after-punch feature is provided to give a hole-count accuracy check on
the punched data. Card-operated switches indicate hopper-empty or
stacker-full conditions. Both the hopper and stacker have a capacity of up to
800 cards and can be loaded while the device is operating.

A translation process is performed by the card punch to translate the
Extended Binary-Coded-Decimal Interchange Code (EBCDIC) character
configurations to the Extended Hollerith card code. The following option to
this model card punch is available:

Column Binary — This option provides the ability to punch all possible
punch-configurations within a single card.

The following model numbers apply to the 8234 Card Punch:
8234010 Card punch

8234011 Card punch with the capability of punching cards in
column-binary format.

Special Features

Feature 5213 — Scored Card — provides the ability to accept cards which
have been scored for subsequent separation into two or more caids.
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The RCA 8236 Card Punch is an 80-column, row-oriented card punch
capable of feeding, punching and checking 80-column cards at a rate of up to
300 cards per minute. An 80-byte storage buffer which is loaded
asynchronously at a rate of up to 120 kilobytes per second permits card
punching to be performed independently of the processor.

Data is constantly monitored during transmission from the processor to the
buffer and from the buffer to the punch. A read-after-punch function is
provided to give a hole-count accuracy check on punched data.

A translation process is performed by the card punch, to translate the
Extended Binary-Coded-Decimal Interchange Code (EBCDIC) character
configuration into Extended Hollerith card code. All 256 possible code
configurations can be punched.

The hopper capacity is 1000 cards and the two selectable stackers have a
capacity of 850 cards each. The device may be loaded while it is operating.

The following model numbers apply to the 8236 Card Punch:
8236-010 Card punch.

8236-011 Card punch with the ability to punch cards in column-binary
format.

Special Features

Feature 5215-1,2 — Scored Card — provides the ability to accept cards which
have been scored for subsequent separation into two or more cards.

Feature 5261-1, 2 — Programmed Stacker Select — permits software to route
the cards to be punched to either the reject or normal stacker.
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MODEL 8237 CARD READER

The RCA 8237 Card Reader reads standard 80-column punched cards at
rates up to 1435 cards per minute. Cards are read column-by-column and
maximum speeds can be obtained on a demand-basis.

The hopper has a capacity of 2000 cards. Cards may be routed under
program control to one of two selectable stackers. Each stacker holds up to
2000 cards. Loading and unloading of the reader are permitted while the
device is running.

This reader is a self-powered device containing all necessary reading, timing,
control, and accuracy-checking circuitry. The reader translates the Extended
Hollerith card code into Extended Binary-Coded-Decimal Interchange Code
(EBCDIC). Any punched hole combination for which there is no
corresponding machine-code byte causes the systems error byte hex FF to be
generated, and transferred to memory.

The following option to this model card reader is available:

Optical Mark Read — This option provides the capability of reading
pencil-mark data from an 80-column card. With this option the reader has
the following possible modes of operation:

1. Read punched-hole data only (CR). -

2. Read pencil-mark data only (MR).

3. Read punched-hole and pencil-mark data (CR and MR).

The mode of operation is selected at the operator’s console, and any one of
these modes is possible in any one document pass.

The following model nuumbers apply to the 8237 card reader.

8237010 Basic card reader (1435 cards per minute).
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21 Basic card reader with the ability to read vertical pencil
marks.

8237-022 Basic card reader with the ability to read slanted pencil
marks.

Special Features

Feature 5202 — 51-Column Card — provides the ability to read 51- or
80-column cards.

Feature 5204-1 — Column Binary — provides the ability to read 80-column
cards in a column-binary format.

Feature 5211-1 — End of File — provides automatic end-of-file indication
and is available for the 1401 and 1410 Emulator. The feature permits the
card reader to inform the processor that an end-of-file condition has
occurred.

Feature 5269 — Column 81 Inhibit — inhibits detection of read errors due to
punches in column 81.

MODEL 8272 MICR SORTER-READER CONTROLLER

1 A At D A - 4 11
The RCA 8272 Magnetic Ink Character Recognition (MICR) Controller
e

provides the ability to operate one of several MICR sorter-readers at speeds
up to 1600 documents per minute. The 8272 with a sorter-reader can sort
documents into 13 or 18 program selectable pockets.



The following model numbers apply to the 8272 MICR Controller:

8272-010 With an RCA system, this controller operates a Burroughs
B-103 or B-116 MICR Sorter-Reader.

8272-020 With an RCA system, this controller operates an IBM 1419
MICR Sorter-Reader.

8272-030 With an RCA system, this controller operates an NCR 407
MICR Sorter-Reader.
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GENERAL

The following RCA Series printers present a complete series of advanced
electromechanical printing devices offering varying speeds, form-handling
capability, character-set, and print-line capacities.

MODEL 8242 MEDIUM SPEED PRINTER

The RCA 8242 Medium Speed Printer, is a fully buffered, drum-type printer
which prepares printed output documents at the speed of 625 lines per
minute. A single data line contains 132- or 160-print positions depending on
the model number. A selected 64-character subset of the Extended
Binary-Coded-Decimal Interchange Code (EBCDIC) may be printed.

A controller in the printer provides the means for communicating among the
printer, print buffer, and the RCA standard interface.

On command from the processor, a data line (any number of characters up
to 132 or 160) is transferred from the processor to the buffer. When the
buffer is loaded, printing is performed independently of the processor.

Vertical paper movement can be accomplished by a paper tape loop control,

program control, or a combination of both. Single line paper-advance time is
less than 12 milliseconds, and vertical tab rate is 27 inches per second.
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Characteristics

The printer is capable of handling edge-perforated, fan-folded paper and card
stock. Form widths may be 4 inches to 18 3/4 inches, including margins.

Data is checked during transmission from the processor to the buffer and
from the buffer to the printer. An indication is sent to the processor when a
low-paper condition is detected or when a character which is not included in
the 64-character subset is detected in the buffer.

Printer Speed Printer Print
Model (lines/minute) Graphics Positions
8242-030 625 64 132
8242-040 625 64 160

The following special features are applicable to all Model 8242 Printers:

5221, 5225, 5226, 5227, 5228, 5229, 5262, 5274, 5275,
5278, 5287, 5332, 5333.

Special Features

Feature 5221 — Dual Speed Form Advance — increases the form advance
slew rate for line skips in excess of eight lines (for six-lines-per-inch spacing)
and ten lines (for eight-lines-per-inch spacing).

Feature 5225 — Special Character — covers a one-time charge per character
for evaluation and development of special print characters which have not
been previously developed for the printer.

Feature 5226 — Print Drum Tooling — covers a one-time charge for tooling
required to produce a special print drum. If special character development is
necessary, Feature 5225 is also required.

Feature 5227-1, 2 — Print Drum Segment Set — provides a special print
drum, and one spare segment for use in place of the standard print drum.

Feature 5228 — Print Drum Segment — provides a spare print drum segment
identical to those which were previously supplied by prerequisite Feature
52217.

Feature 5229-1, 2 — Videoscan Print Drum Segment Set — replaces the
standard print drum with a drum containing the 14 Videoscan N-2 font
characters.

Feature 5262-3 — Document Processing Operation — permits the applicable
printer to control an IBM 9361 Document Converter.

Feature 5274 — Line Counter — modifies a printer to maintain a count of

lines printed. The counter indicator is visible to operating personnel and is
manually resettable.
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Feature 5275 — Financial Print Drum Segment Set — replaces the standard
print drum with a drum containing the three special financial characters: CR,
DB, and OD.

Feature 5278-30 — Format Control — modifies the printer to operate in an
IBM System 1401 type format control.

Feature 5287-1, 2 — Puerto Rican Print Drum Symbol Set — replaces the
standard print drum with a drum containing two special characters ;).
They are substituted on the drum for standard characters with no other
changes in the character array.

Feature 5332-1 — ANSCII Print Drum Segment Set — replaces the standard
print drum with one containing the three special ANSCII characters (open
and close brackets, and reverse slant). They are substituted on the drum for
standard characters with no other change in the character array.

Feature 5333 — Form Stacker — provides refolding capability under positive
control for all forms used on this printer (7 inches to 17 inches long, 4
inches to 18 3/4 inches wide). The current stacking tray is used as a
receptacle for the refolded paper and the stacker paper guide chutes which
can be adjustable vertically to accommodate a stack height of approximately
12 inches.

MODEL 8243 HI-SPEED PRINTER

The RCA 8243 Hi-Speed Printer, is a fully buffered, drum-type printer
which prepares printed documents at rates up to 1250 lines per minute. A
single line contains 132- or 160-print positions depending on the model
number. Selected 64-character or 96-character subsets of the Extended
Binary-Coded-Decimal Interchange Code (EBCDIC) may be printed.
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Characteristics

A controller in the printer provides the means for communicating among the
printer, print buffer, and the RCA standard interface. On command from the
processor, a data line (any number of characters up to 132 or 160) is
transferred from the processor to the buffer. When the buffer is loaded,
printing is performed independently of the processor.

Vertical paper movement can be accomplished by a paper tape loop control,
program control, or a combination of both. Single-line paper-advance time is
less than 12 milliseconds and vertical-tab rate is 75 inches per second.

The printer is capable of handling edge-perforated, fan-folded paper and card
stock. Form widths may be 4 inches to 18 3/4 inches, including margins.

Data is checked during transmission from the processor to the buffer and
from the buffer to the printer. An indication is sent to the processor when a
low-paper condition is detected or when a character which is not included in
the 64-character or 96-character subset is detected in the buffer. Various
fonts are available as special features.

Printer Speed Printer Print
Model (lines/minute) Graphics Positions
8243-030 1250 64 132
8243-040 1250 64 160
8243-051 833 96 132
8243-061 833 96 160

The following special features are applicable to the Models 8243-030 and
8243-040 Printers:

5225, 5226, 5227, 5228, 5229, 5262, 5274, 5275, 5278,
5287, 5332, and 5333.

The following special features are applicable to the Models 8243-51 and
8243-61 Printers:

5225, 5226, 5227, 5228, 5262, 5274, 5278, and 5333.

Special Features

Feature 5221 — Dual Speed Form Advance — increases the form advance
slew rate for line skips in excess of eight lines (for six-lines-per-inch spacing)
and ten lines (for eight-lines-per-inch spacing).

Feature 5225 — Special Character — covers a one-time charge per character

for evaluation and development of special print characters which have not
been previously developed for the printer.
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Feature 5226 — Print Drum Tooling — covers a one-time charge for tooling
required to reproduce a special print drum. If special character development
is necessary, Feature 5225 is also required.

Feature 5227-1, 2 — Print Drum Segment Set — provides a special print
drum, and one spare segment for use in place of the standard print drum.

Feature 5228 — Print Drum Segment — provides a spare print drum segment
identical to those which were previously supplied by prerequisite Feature
5227.

Feature 5229-1, 2 — Videoscan Print Drum Se
standard print drum with a drum containing the 14 Videoscan N-2 font

characters.
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Feature 5262-3 — Document Processing Operation — permits the applicable
printer to control an IBM 9361 Document Converter.

Feature 5274 — Line Counter — modifies a printer to maintain a count of
lines printed. The counter indicator is visible to operating personnel and is
manuaily resetiabie.

Feature 5275 — Financial Print Drum Segment Set — replaces the standard
print drum with a drum containing the three special financial characters: CR,
DB, and OD.

Feature 5278 — Special Format Control — modifies the printer to operate in
an IBM 1402 type format control.

Feature 5287-30 — Puerto Rican Print Drum Symbol Set — replaces the
standard print drum with a drum containing two special characters (#;¢).
They are substituted on the drum for standard characters with no other
changes in the character array.

Feature 5332-1 — ANSCII Print Drum Segment Set — replaces the standard
print drum with a drum containing the three special ANSCII characters
(open and close brackets, and reverse slant). The characters are substituted
on the drum for standard ones, with no other change in the character array.

Feature 5333 — Form Stacker — provides refolding capability for all forms
used on this printer (7 inches to 17 inches long, 4 inches to 18 3/4 inches
wide). The current stacking tray is used as a receptacle for the refolded paper
and the stacker paper guide chutes are adjustable vertically to accommodate
a stack height of approximately 12 inches.
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MODEL 8244 TRAIN PRINTER

The RCA 8244 is an impact-type train printer. The printer consists of the
necessary components which enable it to print as typographical characters,
the character-serial information supplied by an associated control electronics
by way of a processor.

Printing is done in page format, on single or multiple-part,
marginally-punched, continuous fan-folded paper forms or card stock.

The RCA 8244 is a quietized free-standing unit, with associated control
electronics and employs an RCA Model Train Cartridge, equivalent to, and
interchangeable with the IBM Model 1416 Train Cartridge. The 8244-200
will single space six lines per inch at 1200 lines per minute, and the
8244-100, 600 lines per minute with 48 character sets used in the RCA or
IBM cartridge. Higher rates may be obtained with optimized character sets.
Single line spacing may be set by the operator at six or eight lines per vertical
inch. The horizontal print line is composed of 132 printing positions spaced
at 10 characters to the inch.

Operator controls are provided to control print density, forms thickness and
forms adjustment. Control mechanism also enable program control of form
movement vertically and to control ribbon feeding, reversing and skew.
Printer set-up controls allow the operator to align the paper form and the
format control data independently.

The format loop is used on set-up only to load a special buffer. The loop
does not move with the form, providing greater loop reliability and life. The
format loop sensing mechanism is capable of reading all standard 12-channel
tape loops. Alternately, no format loop is required. Format data can be read
into the buffer from the processor by special program control.
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Operator Controls
Print Density
Vertical Forms Position
Paper Tension - Horizontal
Ribbon Replacement
Format Loop Replacement
End of Forms Sensing
Forms Breakage Sensing
Vertical Line Spacing
First Line Locator

Single Control Horizontal Forms Positioner — All four tractors

Characteristics
Printer Speed Printer Print
Model (lines/minute) Graphics Positions
8244-200 1200 48 132
8244-100 600 48 132

MODEL 8248 BILL FEED PRINTER

The RCA 8248 Bill Feed Printer prints on continuous forms at effective
rates up to 600 lines per minute; or on card documents at rates up to 800
lines per minute (400 cards for each of the two feed channels).
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A movable print unit allows the operator to easily change from
continuous-forms feeding to card-document feeding. Conveniently-located
controls, hoppers, and stackers, all accessible from the front, permit easy
operation.

The Model 8248 can process cards ranging from a single 5Si-column card to
an 80-column card stub. It can also process any two cards, that range in size
from 51 to 80 columns each, at one time. The hopper and stackers can
accommodate 1200 standard tab cards. Up to 25 lines of data, either from
processor storage or the card itself, can be printed on a card. A standard
48-character set consisting of 26 alphabetic, 10 numeric, and 12 special
characters, may be printed.

Special Features
Feature 5216 — Interchangeable Chain Cartridge Adapter — provides a print
chain cartridge adapter to permit print chain interchangeability. Two

interchangeable chain cartridges are supplied, one replacing the permanent
chain and one additional chain.

MODEL 8249 BILL FEED PRINTER CONTROLLER

A RCA 8249 Bill Feed Printer Controller is required with the Model 8248
Bill Feed Printer. The following option to the basic bill feed printer and
controller is available:

Read-Compare — Read and storing of up to 30 columns from the 160 (two

cards) columns is available as an option. Selection of the desired 30 columns
is accomplished by means of an operator-wired plugboard.
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GENERAL

Section 5: MAGNETIC TAPE DEVICES

The RCA Series offers a wide range of industry-compatible magnetic tape
devices. As with other peripheral equipment, the magnetic tape stations or
tape units are connected to the processor by way of an input/output
channel, a tape device controller, and the RCA standard interface. The tape
stations are single tape deck devices with control equipment. The tape units
consist of two tape stations. The magnetic tape controllers are cither single
channel or dual channel. The single channel controller connects to only one
input/output channel of the processor and provides for only one input or
output operation at a time. The dual channel controller connects to two
input/output channeis of the processor and provides for simultaneous
operation of two tape stations (for example, read-read, read-write,
write-write). The tape stations, tape units, and tape controllers can be
connected in various combinations as described in this section.

The RCA Series provides tape devices which operate in the 1600
bits-per-inch, phase-encoding mode as well as devices which operate in the
800 bits-per-inch non-return to zero (NRZ) mode. Models to handle either
7-track or 9-track tape are available. All of the tape devices incorporate
extensive error detection and accuracy control features.

MODEL 8432 MAGNETIC TAPE UNIT

The RCA 8432 Magnetic Tape Unit consists of two tape stations contained
in one 48-inch wide rack. The Model 8432-001 permits single-channel tape
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Characteristics

station operation while the Model 8432-002 permits dual-channels operations
(read-read, read-write, and write-write) of two tape stations.

Each tape station of the Model 8432 is capable of reading and writing
Yrinch, 9-track, magnetic tape at the rate of 30,000 bytes per second.
Reading is possible in the forward or reverse direction. Writing and erasing
may be accomplished in the forward direction only. The Model 8432
Magnetic Tape Unit is completely compatible with all 9-track, NRZI, IBM
2400 Series tape units.

Data Rate: 30 kilobytes per second
Tape Speed: 37.5 inches per second
Tape Rewind Speed: 100 inches per second
Average Start/Stop Time: 16 milliseconds
Recording Density: 800 bits per inch
Nominal Gap: 0.6 inch

Reel Diameter: 10.5 inches

Number of Feet per Reel: 2400

Parity: Odd

The Model 8432 Magnetic Tape Unit can operate with the tape controllers
listed below:

Tape Unit Tape Controller

8432-001 8472-108,-116
8473-108,-116
8476-108,-116 (requires Feature 5431-1)

8432-002 8472-208,-216
8473-208,-216
8476,208,-216 (requires Feature 5431-2)

Feature 5411-1, 2 — Seven-Track Tape Feature — permits reading and
writing 7-track tape in IBM 727/729 seven track tape format. Recording
density can be specified at 200, 556, or 800 bits per inch providing a 7500,
20,850, or 30,000 character-per-second transfer rate, respectively. Odd or
even parity may be specified.

Feature 5465 — 7/9 Track Tape Feature — converts one of the two tape

stations in a Model 8432-002 Tape Unit from 9-track format to 7-track
format.
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MODEL 8442 MAGNETIC TAPE UNIT

Characteristics

The RCA 8442 Magnetic Tape Unit consists of two tape stations contained
in one 48-inch wide rack. The Model 8442-001 permits single tape station
operation, while the Model 8442-002 permits simultaneous operations
(read-read, read-write, write-write) of both tape stations.

Each Model 8442 tape station is capable of reading and writing Y-inch,
9-track, magnetic tape at the rate of 60,000 bytes per second. Reading is
possible in the forward or reverse direction. Writing and erasing may be
accomplished in the forward direction only. The Model 8442 Magnetic Tape
Unit is completely compatible with all 9-track, NRZI IBM 2400 Series tape
units.

Data Rate: 60 kilobytes per second
Tape Speed: 75 inches per second
Tracks: 9

Tape Rewind Speed: 150 inches per second
Average Start/Stop Time: 8 milliseconds
Recording Density: 800 bits per inch
Nominal Gap Size: 0.6 inch

Reel Diameter: 10.5 inches

Number of Feet per Reel: 2400

Parity: 0dd
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The Model 8442 Magnetic Tape Unit can operate with the tape controllers
listed below:

Tape Unit Tape Controller

8442-001 8472-108,-116
8473-108,-116
8476-108,-116 (requires Feature 5431-1)

8442-002 8472-208,-216
8473-208,-216
8476-208,-216 (requires Feature 5431-2)

Special Features

Feature 5412-1, 2 — Seven-Track Tape Feature — Permits reading and
writing 7-track tape in IBM 727/729 seven-track tape format. Recording
density can be specified at 200, 556, or 800 bits per inch providing a 15,000,
41,700, or 60,000 character-per-second transfer rate, respectively. Odd or
even parity may be specified. This feature requires a Model 8473 Tape
Controller.

Feature 5464 — 7/9-Track Tape Feature — converts one of the two tape

drives in a Model 8442 from the 9-track format to the 727/729 track tape
format, leaving the other drive unchanged as 9-track.

MODEL 8445 MAGNETIC TAPE STATION

The RCA 8445 Magnetic Tape Station is capable of reading and writing
Yrinch, 9-track, magnetic tape at the rate of 120,000 bytes per second. The
Model 8445-002 Magnetic Tape Station is identical to the 8445-001 with the
exception that the 8445-002 permits simultaneous tape operations
(read-read, read-write, write-write) with another tape station.
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Characteristics

Reading is possible in the forward or reverse direction. Writing and erasing
may be accomplished in the forward direction only. The Model 8445
Magnetic Tape Station is completely compatible with all 9-track NRZI, IBM
2400 Series tape units.

Data Rate: 120 kilobytes per second

Tape Speed: 150 inches per second

Tape Rewind Speed: 400 inches per second

Average Start/Stop Time: 6 miliiseconds

Recording Density: 800 bits per inch

Nominal Gap Size 0.6 inch reading, 0.65 inch writing
Reel Diameter: 10.5 inches

Number of Feet per Reel: 2400

Parity: Odd

The Model 8445 Tape Station can operate with the tape controllers listed
below:

Tape Station Tape Controller

8445-001 8472-108,-116
8473-108,-116
8476-108,-116 (requires Feature 5431-2)

8445-002 8472-208,-216
8473-208,-216
8476-208,-216 (requires Feature 5431-2)

Special Features

Feature 5413-1, 2 — Seven-Track Tape Feature — permits reading and
writing 7-track tape in IBM binary or binary-coded-decimal mode. Recording
density can be specified at 200, 556, or 800 bits per inch providing a 30,000,
83,400, or 120,000 character-per-second transfer rate, respectively. Odd or
even parity may be specified. Feature 5413 requires a 8473 Tape Controller.

Feature 5463 — Run to the BT Marker — modifies the 8445 so that

momentary operation of the LOAD control causes a station loaded with 7-
or 9-track tape to go to the beginning of tape marker.
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MODEL 8451 MAGNETIC TAPE UNIT

Characteristics

The RCA 8451 Magnetic Tape Unit consists of two 9-track tape stations
mounted in a single 48-inch wide rack. The tape stations can read or write
1600 bits-per-inch, phase-encoded tape. Reading can be done in either the
forward or reverse direction. Writing or erasing is done in the forward
direction only. The 8451-002 provides for simultaneous operations
(read-read, read-write, write-write) of both tape stations in the unit. The
8451 can read tape written by the IBM 2400 Series phase-encoding units and
write tape to be read by these units.

Data Rate: 60 kilobytes per second

Tracks: 9

Tape Speed: 37.5 inches per second

Tape Rewind Speed: 225 inches per second

Recording Density: 1600 bits per inch, phase encoding
Tape Width: 0.5 inch

Gap Size: 0.6 inch

Reel Diameter: 10.5 inches

Number of Feet per Reel: 2400
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The Model 8451 Magnetic Tape Unit can operate with the tape controllers
listed below:

Tape Unit Tape Controller

8451-001 8476-108,-116

The RCA 8453 Magnetic Tape Unit consists of two 9-track tape stations
mounted in a single 48-inch wide rack. The tape stations can read or write
1600 bits-per-inch, phase-encoded tape. Reading can be done in the forward
or reverse direction. Writing or erasing is done in the forward direction only.
The 8453-002 provides for simultaneous operations (read-read, read-write,
write-write) of both tape stations in the unit. The 8453 can read tape written
by the IBM 2400 Series phase-encoding units and write tape to be read by
these units.

Characteristics
Data Rate: 120 kilobytes per second (1600 bpi)
Tracks: 9
Tape Speed: 75 inches per second
Tape Rewind Speed: 350 inches per second
Recording Density: 1600 bits-per-inch, phase-encoding
Tape Width: 0.5 inch
Gap Size: 0.6 inch
Reel Diameter: 10.5 inches
Number of Feet per Reel: 2400
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The Model 8453 can operate with the tape controllers listed below:

Tape Unit Tape Controller
8453-001 8476-108,-116
8453-002 8476-208,-216

MODEL 8457 MAGNETIC TAPE STATION

Characteristics

The RCA 8457 Magnetic Tape Station is a high-performance, high-density,
phase-encoded station capable of reading and writing Y-inch, 9-track
magnetic tape at a rate of 160,000 bytes per second. Reading is possible in
the forward or reverse direction. Writing or erasing is accomplished in the
forward direction only. The RCA 8457 is a standard industry-compatible
1600-bpi station which offers the same features that are available in the IBM
2420 Series. Some key advantages are:

1. Ability to accept magnetic tape cartridges as well as standard tape reels.
2. Automatic tape loading.

3. Power window controlled by the operator at loading time.

Data Rate: 160 kilobytes per second

Tape Speed: 100 inches per second

Gap Size: 0.6 inch

Tracks 9

Tape Parity: 0Odd

Tape Density: 1600 bits-per-inch, phase-encoding
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457 Magnetic Tape Station operates with

RCA 8
8478-108,-116, or 8478-208,-216 Tape Controller.

MODEL 8459 MAGNETIC TAPE STATION

The RCA 8459 Magnetic Tape Station is a high-performance, high-density,
phase-encoded station capable of reading and writing Y-inch, 9-track
magnetic tape at a rate of 320,000 bytes per second. Reading is possible in
the forward or reverse direction. Writing or erasing is accomplished in the
forward direction only. The RCA 8459 is a standard industry-compatible,
1600-bpi station which offers the same features that are available in the IBM
2420 Series. Some key advantages are:

1. Ability to accept magnetic tape cartridges as well as standard tape reels.
2. Automatic tape loading.

3. Power window controlled by the operator at loading time.

Characteristics
Data Rate: 320 kilobytes per second
Tape Speed: 200 inches per second
Gap Size: 0.6 inch
Tracks: 9
Tape Parity: Odd
Tape Density: 1600 bits per inch phase encoding
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The RCA 8459 Magnetic Tape Station operates with the RCA
8478-108,-116,208 or 216 Tape Controller.

MODEL 8472 TAPE CONTROLLER

The RCA 8472-108 or -116 Tape Controller is a single-channel controller
that can control up to 8 (-108) or 16 (-116), 9-track tape stations. Any
combination of 8432-001, 8442-001, or 8445-001 Tape Devices can be
operated by this tape controller.

The Model 8472-208, or -216 Tape Controller is