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SYSTEMS DESCRIPTION

INTRODUCTION

The RCA Spectra 70 Series provides an open-
ended family of compatible data processing sys-
tems. Spectra 70 with its wide range of system
configurations and all-purpose design meets the
requirements of the user in all areas of com-
mercial, scientific, multisystem, control, and com-
munications applications. Through the use of the
RCA Standard Interface (standard input-output
packaging), new devices for general or special
applications can be added without undergoing
major redesign costs. In addition, the RCA Stand-
ard Interface permits the extension of possible
system configurations at an extremely favorable,
cost-performance basis.

The RCA Spectra 70 Series is a multilingual
system capable of accepting and processing a wide
variety of industry accepted codes and program-
ming languages. The high-order models feature
micromagnetic memories for nanosecond process-
ing power and extensive instruction complements.
Internal circuitry consists of the latest develop-
ments in the state of the art. As an example, two
models use full third-generation circuitry featur-
ing monolithic integrated circuits that produce
the best combination of reliability and physical
size yet achieved by the industry. Design has been
left open-ended to permit the addition of subse-
quent advanced concepts as they become available.

SYSTEMS STRUCTURE

The RCA Spectra 70 Series consists of a line
of extremely fast and powerful processors with
the capability to process a variety of diverse
applications. An unexcelled throughput rate is
ensured by offering a complete range of input-
output devices that can be applied throughout
the series.

Presently there are four processors offered
within the Spectra 70 Series; Models'70/15,70/25,
70/45, and 70/55. The common code structure is
based on the Extended Binary Coded Decimal
Interchange Code (EBCDIC) of eight bits plus
parity. The standard memory unit is termed a
byte. Memory access ranges from two micro-
seconds down to 0.84 microsecond. Transfer at
these access speeds varies from one to four bytes,
depending upon the model processor used.

Memory storage capability starts at 4,096 bytes
and extends to 524,288 bytes. The user is provided
with extensive memory overlap between models;
thus, system growth can be directed towards
increased memory requirements and/or increased
processing power.

In the area of system throughput, simultaneous
input-output processing is provided by the use of
input-output channels. A selector channel is capa-
ble of addressing up to 256 devices, one at a time.
The number of selector channels depends upon
the processor. In addition, a multiplexor channel
capable of simultaneously addressing up to 256
input-output devices is available on Models 70/25,
70/45 and 70/55 Processors. The multiplexor pro-
vides simultaneous operation of devices by time-
sharing the channel.

RCA Model 70/15 Processor

The RCA Model 70/15 is a small-scale processor
that allows the user to handle varied applications.
It can stand alone as a data processor, function
as satellite support for larger systems, or operate
as a remote communication terminal.

Memory is available in either 4,096 bytes or
8,192 bytes. Memory-cycle time is two micro-
seconds to access one byte of information.

RCA Model 70/25 Processor

The RCA Model 70/25 is a small-to-medium
size processor that accommodates a wide-range of
applications. It may be used as a free standing
data processor or as a subsystem of a multisystem
complex.

High-throughput rate is facilitated by fast
memory cycle time and a high degree of input-
output simultaneity. The 70/25, equipped with
selector channels and a multiplexor channel, con-
currently operates up to eight slow-speed devices
in addition to eight high-speed devices.

Memory storage is expandable from 16,384
bytes to 32,768 bytes or 65,536 bytes. Memory-
cycle time is 1.5 microseconds to access four bytes
information.

RCA Model 70/45 Processor

The Model 70/45 is a medium-scale processor
with a high performance capability for business,
scientific, communications, and real-time applica-
tions. A complete and powerful instruction com-
plement with floating-point operation as an option
is available to the 70/45 user.

The 70/45, equipped with a communication
multiplexor, addresses up to 256 communications
lines in addition to a full range of peripherals.
Thus, the 70/45 is an ideal system central for a
multisystem operation and/or a powerful com-
munication switching system up to 259-way simul-
taneity is possible.



Memory storage is expandable from 16,384
bytes to 32,768 bytes to 65,536 bytes to 131,072
bytes to 262,144 bytes. Memory-cycle time is 1.44
microseconds to access two bytes of information.

RCA Model 70/55 Processor

The RCA Model 70/55 is a medium-to-large
scale processor with excellent performance char-
acteristics. Though capable of the most demand-
ing scientific applications, the 70/55 maintains a
high- throughput capability with up to 14-way
simultaneity, thereby offering a total solution to
all data-processing requirements.

Memory storage is expandable from 65,536
bytes to 131,072 bytes to 262,144 bytes to 524,288
bytes. Memory-cycle time is 0.84 microsecond to
access four bytes of information.

Input-Output Devices

Input-output devices in the Spectra 70 Series
are systems-oriented towards the processing task
to be performed:

* Card punches are fully buffered and punch
at either 100 or 300 cards per minute.

e Three models of printers are offered. A
medium-speed printer prints up to a rate of
600 lines per minute, and a high-speed printer
prints up to a rate of 1,250 lines per minute,
both printers contain a 132 print-position
carriage. A bill-feed printer is also available
which prints at a speed of 600 lines per
minute on continuous forms and a print rate
of 800 cards per minute on card documents.
A read-compare feature is optional. To ensure
maximum system capability, all printers are
fully buffered.

e Card reading up to 1,435 cards per minute
is performed photoelectrically. Optional mark
reading is available.

* Paper-tape capability of 5, 6, 7 or 8-channel
operation is offered at a reading rate of 200
characters per second and a punching rate
of up to 100 characters per second.

* Three versions of magnetic tape units are
available. Tape speeds are 30, 60, or 120
kilobytes per second. In a numeric mode, tape
reading and writing are performed up to
240,000 digits per second. All units are
industry-compatible and contain extensive
accuracy control features. Either 7 or 9-
channel tape code can be read in either the
forward or reverse direction.

* Within the Spectra 70 Series, a complete
complement of auxiliary storage devices capa-

ble of use on either a random or serial basis
is available including:

a. High-speed drum with an average access
time of 8.6 milliseconds and a capacity of
up to one-million bytes.

b. Interchangeable disc-storage units storing
up to 7.25 million bytes with a transfer
rate of 156 kilobytes per second.

¢. Mass storage units capable of accessing
multi-billion bytes of information in the
millisecond range.

* The growing importance of optional-character
reading is recognized in the Spectra 70 Series
by the inclusion of the Videoscan Document
Reader capable of reading up to 1,300 docu-
ments per minute on demand. An optional
feature allows the Videoscan to function as
a slow-speed card reader,

» In addition, a wide range of special-purpose,
input-output devices is offered to the Spectra
70 user.

SYSTEMS CHARACTERISTICS

Design Philosophy

The prime design criteria of the Spectra 70
Series was to engineer a group of data processing
systems utilizing the latest RCA technological
developments. This concept produced an advanced
series of computing systems which can be effec-
tively and efficiently used to solve present and
future problems. The inclusion of highly advanced
circuitry in the Spectra 70 Series provides speed,
accuracy, and reliability at lower cost.

The use of monolithic integrated circuits in the
RCA Models 70/45 and 70/565 safeguards system
longevity by producing a series of data processors
with the highest order of compactness and relia-
bility. Circuits are produced by advanced photo-
graphic and thin-film techniques and are hermet-
ically sealed to ensure optimum efficiency in their
operating environment. Circuits that formerly
required a full board for construction are now
placed on a 4-millimeter square. Coupled with
reliability, this compactness illustrates the signif-
icance of the monolithic integrated circuit.

The internal speed of the processors in the
series is another achievement in the overall
advanced-system design. The ability to combine
internal processing speeds and potential data
throughput rates with the various peripheral
devices allows for the creation of a systems series



which provides an ideal balance between process-
ing capacity and cost. Scratch-pad memories in
the higher range models operating at billionths of
a second speed provide intermediate storage for
registers and interrupt control.

The accuracy and reliability of data are main-
tained through the system by continued parity
checking. Each memory access embodies a parity
check to assure accuracy. If an error occurs, the
processor interrupts processing until parity is
restored.

Expandability

The RCA Spectra 70 Series provides memory
expansion and peripheral expansion in both
throughput capabilities and in the number of
input-output devices. Fourteen separate processors
are offered within the series, ranging from a 4,096-
byte memory and expanding to a 524,288-byte
memory. This model array allows the user up to
a threefold-horizontal increase in processing power
within a given memory size, and a vertical in-
crease in memory size within an individual
processor model.

Input-output simultaneity is a function of the
selector and multiplexor channels in a system.
The user can adjust the throughput capability of
a Spectra 70 system by the addition of extra
channels. Depending upon the series model, up
to eight selector channels and one multiplexor
channel can be added.

A variety of input-output devices varying in
speed and capacity allows for peripheral expan-
sion. This is accomplished by the use of the RCA
Standard Interface which permits interchange-
ability of peripherals between processors without
a penalty of increased control costs or abridge-
ment of the device-rated speed.

Compatibility

The Spectra 70 Series features program com-
patibility between individual models. Equipment
compatibility may be upward as in the 70/15 to
70/25, 70/25 to 70/45 and 70/55, or upward and
downward as in the 70/45 and 70/55. Program
compatibility requires that the ensuing model have
at least the configuration of its predecessor, and
that timings, both internal and external, are not
adversely effected.

Spectra 70 program compatibility offers the
user the advantages of systems back-up, ease in
system growth, and reduction in the personnel
training between series models.

Programming Systems

Advanced-programming systems including in-
put-output control systems, operating systems,
generative systems, multiprocessing, COBOL, and
FORTRAN 1V are offered within the Spectra
70 Series.

The level of programming-system support is
classified primarily by available memory in addi-
tion to the input-output orientation of the partic-
ular series model. Provisions are made for the
user to elect either a completely programmed
operating environment or one where the system
is under operator supervision or a combination
of both.

Code Structure

The Spectra 70 Series coding structure is based
on the widely used Extended Binary Coded Deci-
mal Interchange Code (EBCDIC). The series also
offers the facilities for generating and using the
American Standard Code for Information Inter-
change (ASCII).

To facilitate efficient manipulation of alpha-
numeric data, an &-bit byte is used to represent
each character. This allows the Spectra 70 Series
to accept most present or future character codes.
An 8-bit byte may represent onc alphanumeric
character, two decimal digits or eight binary
digits (bits).

Fixed-length data of 16, 32, or 64 bits may be
processed. Variable-length data of up to 256 char-
acters in eight bit bytes may be processed. For
purposes of data description the terms character,
halfword, word, and double word are used. These
are defined as one, two, four, and eight bytes
respectively.

Machine Addressing

The Spectra 70 Series uses a two-part system
of memory addressing consisting of a base address
and a displacement address. A standard 12-bit
instruction enables the programmer to address up
to 4,096 bytes. This part is termed the displace-
ment. A base address, stored in a General Regis-
ter, consists of a maximum 32 bits and addresses
memory beyond the capacity of the displacement
address. Thus, the base address, in effect, sub-
divides memory into 4,096 bytes in that the dis-
placement addresses the individual byte within
the 4,096-byte module. The memory capacity of
the Model 70/15 Processor obviates the need for
a base address in that the displacement has the
necessary addressing range by the addition of a
high-order bit to permit addressing of up to
8,192 bytes.



Instruction Format

The Spectra 70 Series uses a variable-instruc-
tion format consisting of 2, 4, or 6-byte instruc-
tions. Each instruction contains an operation
halfword (two bytes), and one or two register
and/or memory addresses as required. Each ad-
dress may be indexed by any of the General-
Purpose registers in combination with the Base
Address register.

The smaller processors contain instruction com-
plements which are functional subsets of the
larger 70/45 and 70/55 instruction complements.
Floating-point operation is standard on the 70/55
and optional on the 70/45. Direct-control and
memory-protect are optional features on both the
70/45 and 70/55. There are provisions for expand-
ing the instruction complement to 256 order codes.

Arithmetic Operations

Complete flexibility in handling arithmetic
operations is offered in the Spectra 70 Series.
Decimal and binary operations are available
throughout the series model. Floating-point opera-
tions are available on the 70/45 and 70/55
Processors.

Decimal operations are performed on variable
or fixed-signed fields in packed format (two digits
per byte). The maximum field size permitted is
31 digits plus sign and the operation is performed
storage to storage.

Binary or fixed-point arithmetic operations uses
either storage or registers for computation de-
pending on the series model. In the 70/15 and
70/25, a 127-bit field plus sign is permissible. In
the 70/45 and 70/55 the limit is a 31-bit field
(plus sign) and arithmetic is performed in the
registers (registers may be coupled to preserve
precision).

Where floating-point arithmetic operations are
provided, four additional double-length registers
are provided for computation and storage of
results. Both short and long precision, four and
eight bytes respectively, are provided for either a
speed or precision option. Limits of floating-point
values are 2.4 x 10" to approximately 7.2 x 10°>.

Interrupt

The Spectra 70 Series includes a comprehensive
set of system interrupts. These interrupts allow
the particular series model to respond to various
internal and external conditions affecting systems
operation. Processing at the time of the interrupt
may be terminated, suppressed, or completed,
depending on the cause of the interrupt. Processor
interrupts, in general, may be controlled by the
program through the use of interrupt masks.

Interrupts are divided into the following classi-
fications:

Program Interrupts — program errors such as
overflows and illegal operation codes.

External Interrupts — servicing remote and
operator-controlled devices, such as console
intervention and requests from display or
analog devices.

Supervisor Call Interrupts — interrupts caused
by the user’s program to request various
functions in the operating system.

Input-Output Interrupts — input-output serv-
icing of devices, such as terminations,
transfer errors, and inoperable conditions.

Machine Interrupts — equipment malfunctions
such as parity error or power shut-down.

If more than one interrupt occurs simuitane-
ously, the interrupts will be serviced in a fixed-
order of priority. After servicing of the interrupt
condition, linkage will be provided to the pre-
interrupt conditions, if desired.

Processor States

Concurrent with the interrupt mechanism,
Spectra 70 Systems may have up to four processor
states. These processor states facilitate program
control of interrupt conditions and normal proc-
essing operations. In effect, processor states reflect
the particular status of a system at a given time
in relation to the functions being performed.

These processor states deal with normal proc-
essing, interrupt mechanism, operating systems,
and machine malfunctions. The 70/15 and 70/25
contain two processor states while the 70/45 and
70/55 contain four processor states.

In the 70/45 and 70/55 the combinations of
interrupt and processor states are carried to their
logical extension in that each state contains its
own complete interrupt system. The effect of each
state having its own masks, registers, and instruc-
tion sets facilitates the servicing of the inter-
rupt mechanism with a minimum of program
manipulation.

Input-Output Channels

The control of the transmission of data between
the processor and an associated peripheral device
is accomplished through channels and the RCA
Standard Interface. A channel may be considered
as an independent unit controlling data flow to
and from the processor, and releasing control to
the input or output device. This release allows
the processer to function simultaneously with the
input-output operation.



Each channel utilizes its own set of commands
to perform input-output operations. These com-
mands, referenced as channel commands, control
the device once a start command has been given
by the processor. Chaining of channel commands
provides a means by which several operations,
such as multiple reads, may be completed inde-
pendently of the processor.

The RCA Standard Interface functions as a
connector between the channel and a device con-
trol. The interface establishes an identical rela-
tionship with each input-output device in that any
device may be connected to the interface regard-
less of type, size, or speed. The number of chan-
nels and interfaces connected varies with the
processor model. Within the Spectra 70 Series
there are two types of channels : selector channels
and multiplexor channels,

Selector Channel

The selector channel in the Spectra 70 Series
controls the transfer of data to and from a periph-
eral device. These selector channels operate inde-
pendently of the processor. A selector channel has
from one to four trunks, depending upon the pro-
cessor model. A controller determines the number
of devices that can be connected to a trunk. For
example, a tape controller controls as many as 16
tape devices. Channels can operate concurrently
resulting in the overlap of input-output opera-
tions. The transfer rate of the selector channel
depends upon the speed of the particular processor.

Multiplexor Channel

The multiplexor channel provides a unique
method through which varying speed peripheral
devices may be attached. Speed variances are
accommodated by having available two different
transmission modes: Multiplex mode and Burst
mode.

The Multiplex mode is used when low-speed
devices are attached to a processor and the chan-
nels data track is time-shared by all of the low-
speed devices connected to the multiplexor. In
this instance, every low-speed device may be oper-
ated simultaneously by the multiplexor channel
sending and receiving the required data. The
devices in the slow-speed range are printers, card
readers, card punches, paper-tape reader-punch,
and display terminals.

The Burst mode must be used when high-speed
devices are operated via the multiplexor; how-
ever, in the Burst mode, only a single input-output
device may use the channel at one time. Tape
drive, disec, drum, and mass memory equipment
are devices which must operate in the Burst mode.

The multiplexor channel normally runs multiple
devices on a time-sharing basis. A Burst mode
occurs automatically under certain conditions or
is specified by a modification of the input-output
command. The Burst mode is limited to the Model
70/45 and 70/55 Processors., The multiplexor
channel divides the data track into sub-channels
over which the data will flow. Each sub-channel
may be individually addressed by the program.
The multiplexor channel may contain up to eight
input-output trunks from which up to 256 devices
may be connected.

Communications

In the normal execution of today’s business,
data communications is becoming an integral part
of the information interchange between opera-
tions, administrative, and managerial groups.
Efficient operation is a result of using the most
current and accurate information available. The
integration of communications and processing
provides the means for gathering, processing, and
disseminating data to the individuals and groups
concerned with its use. Message switching, inquiry
and response, data collection, and management
information systems are indicative of the diversi-
fied communications capabilities of the Spectra
70 Series.

To meet the demands of these systems, RCA
has designed a comprehensive range of processors
and communications equipment in the Spectra 70
Series. The design criteria employed in the series
makes it possible for RCA to tailor systems
specifically to fit the user’s needs.

Each processor in the series has communica-
tions capabilities when equipped with the appro-
priate communication equipment. This equipment
provides single and multiple-circuit handling; low
and high-speed transmission rates; short and
long-distance communications capabilities; and
the performance characteristics required to oper-
ate with small unsophisticated systems as well as
large complex systems.

Communication Control

The communication control provides single-
channel, long-distance, processor-to-processor com-
munication via telephone lines. Large volumes of
data can be transmitted between processors at
distant locations making it possible to shorten
reporting and data delivery cycles as well as
ensuring the delivery of the most current infor-
mation available. Speed and accuracy are the
prime considerations in the design and operation
of this device.



Data Exchange Control (DXC)

The Data Exchange Control (DXC) enables
two RCA processors to communicate with each
other. Data transmission may be in either direc-
tion, but in only one direction at a time. The DXC
facilitates transmission of data at high rates
dependent upon the type of channel used and the
number of simultaneous active devices attached
to the transmitting and receiving processors.

The DXC is a powerful tool for multisystem
applications. Large volumes of data can be ex-
changed between processors for storage, further
processing, and/or other peripheral action. In a
real-time system, status information, and queue
tables are transmitted to the backup processor.
This data is used by the backup processor in the
event of a change in operational tasks. The
utilization of a DXC in a multiprocessor system
affords flexibility and an extension of processing
capabilities.

Communication Multiplexor Channel

Multiple-channel communications capabilities
are provided by the Communication Multiplexor
Channel (CMC). The CMC performs input and
output functions in the 70/45 System by exchang-
ing timing, control, and data over the RCA Stand-
ard Interface with the appropriate controls and
devices. The CMC is completely flexible with
respect to the number of lines, the type of lines,
the mixture of speeds, and the variety of remote
devices it can communicate with.

- The 70/45 Processor equipped with a CMC
addresses up to 256 devices, These devices are not
limited to communications devices but can be
standard input-output peripherals. Any combina-
tion of peripheral and communication devices
may be connected to the CMC up to the maximum
capacity. Inclusion of a communication multi-
plexor channel, replaces the standard multiplexor
channel.

Single station and multistation circuit opera-
tions are accommodated by the CMC and its
associated control and buffering equipment. De-
pending upon the system characteristics and the
operational requirements, a combination of com-
munication equipment and program provide direc-
tion, coordination, and the data-handling capacity
necessary for the Model 70/45 Processor to func-
tion as a powerful communications center.

The CMC operates with a wide range of devices
at a variety of speeds. Both high-speed and low-
speed devices may be serviced concurrently. The
maximum data rate of the CMC is 62 kilobytes
per second.

Communications Buffers

The Spectra 70 Series includes a wide range of
communications buffers capable of interfacing
telegraph as well as data-communications devices
and systems. The operational and performance
characteristics of these buffers are selectable.
They are dependent upon the requirements of
the particular device or system for which they are
designed to interface.

Each buffer in the series operates at a specific
range of transmission speeds, code levels, and
with specific communications devices and systems.
The buffer is the interface between the communi-
cation line and the communication buffer control.
This control enables the 70/45 Processor, equipped
with a communication multiplexor channel, to
receive and transmit data.

Memory Protect

The protection of memory segments from
destruction by programming or input devices is
provided in the Models 70/45 and 70/55 Pro-
cessors through the memory-protect feature.

Memory-protect feature can, depending upon
availability of memory, protect up to 15 memory
segments or programs from address interaction.
The basic segment consists of 2,048 bytes and is
increased in multiples of 2,048 bytes. Memory-
protect feature is a processor function and does
not require memory allocation nor does it increase
instruction timing.

Memory-protect feature consists of a set of
registers which are constantly scanned during
instruction addressing to ascertain that the ad-
dress falls within preset limits (segments). When
an address is detected that exceeds the allowable
limitation, an interrupt condition is set and
appropriate action is taken.

This feature greatly enhances the capability
for multiprogramming in the Spectra 70 Series.

Direct Control

The optional direct-control feature offered in
the Models 70/45 and 70/55 Processors provides
control and synchronizing information between
the processors and/or special external devices.
This direct-control feature provides two instruc-
tions that implement the transfer of one byte of
information between the memory and an external
device. The direct control also provides six ex-
ternal-signal lines effecting an external interrupt.



Elapsed-Time Clock

An elapsed-time clock for real-time control is
available in the Spectra 70 Series. This feature
is standard in the 70/25 system and optional in
the 70/45 and 70/55 Systems, The timer is main-
tained on either a 50 or 60 cycle-per-second-rate
providing an interrupt capability every 16.67 milli-
seconds or at the termination of the timer’s full
cycle. The elapsed-time clock can be reset by the
programmer at any time.

MULTISYSTEM OPERATION

Multisystem operation is available in the Spec-
tra 70 Series. Through the use of shared input-
output devices and/or data exchange controls (for
memory-to-memory transmission), the expansion
of a given processor’s power for multisystem com-
munication is provided. In addition, multisystem
capability is an added advantage for enhancing
system reliability in real-time applications.



Figure 1. RCA 70/15 System

Figure 2. RCA 70/25 System



EQUIPMENT DESCRIPTION

RCA MODEL 70/15 PROCESSOR

General

The RCA Model 70/15 Processor, smallest
member of the Spectra 70 Series, is a powerful
data processing system designed specifically for
small-scale data applications and low-cost remote
and satellite operations. The prime objective of
this system is to satisfy the ever-increasing need
for low-cost off-line processing. Simultaneity is
provided through a read-auxiliary command for
card readers and magnetic tapes. Peripheral de-
vices such as the card punch and printer are
fully buffered.

To fulfill the growth requirements of the user,
the 70/15 is upward compatible within the Spectra
70 Series.

The 70/15 is a byte-organized, two-address
serial processor consisting of high-speed memory,
program control, and input-output control.

High-Speed Memory

High-speed memory consists of planes of mag-
netic cores. These planes are 64 x 64 strings; each
string is one byte in depth resulting in a basic
block of 4,096 bytes of separately addressable core
memory. High-speed memory is field-expandable
from the basic 4,096 bytes to 8,192 bytes. The
byte is the smallest addressable unit in the Model
70/15 Processor.

The basic memory-cycle time is 2.0 micro-
seconds. This is the time to transfer one byte from
the 70/15 memory to the Memory register and to
regenerate the byte in storage.

The first 50 bytes of high-speed memory are
reserved for use by the processor. They are used
as utility registers and intermediate storage media
in the handling of input-output operations and
interrupt processing.

Program Control

The function of the program control unit in the
Model 70/15 Processor is to interpret and execute
the instructions stored in high-speed memory.
Necessary registers and indicators are provided
by the program control unit to monitor sequence
of operations, to perform automatic accuracy
checks, and to communicate with the RCA Stand-
ard Interface in the control of input-output de-
vices.

Two processor states, each having its own pro-
gram counter, are present in the Model 70/15

Processor. They provide fast interrupt servicing
and facilitate program system control. The pro-
cessor states and their functions are as follows:

Processing State (P,) — executes the user’s
program and is capable of being inter-
rupted. Once interrupted, the conditions
existing at the time of interrupt are auto-
matically stored and control is transferred
to the Interrupt State (P.).

Interrupt State (P,) — analyzes an interrupt
condition and determines the action to be
taken. Control is then transferred back to
the Processing State (P,) where the inter-
rupt is serviced. This state may not be
interrupted.

Program interruption capabilities are provided
in the Model 70/15 Processor as follows:

1. Request interrupt for an input-output device —
interruption of normal processing takes place
upon request from the interrogating type-
writer, communications control, or data ex-
change control to process remote inquiries or
data transmissions.

2. Internal operation code trap — an interrupt
occurs when an undefined operation code in the
70/15 instruction set is recognized. This pro-
vides the facility to simulate operations not
included in the standard 70/15 instruction set.

When an interrupt signal is received by the
processor, the actual interrupt takes place as soon
as the current instruction terminates.

All interrupts (except internal operation code
trap) may be inhibited if desired. If, however,
the interrupt is not inhibited, control will auto-
matically be transferred to the Interrupt State
(P.). At this time, conditions existing in the Proc-
essing State (P,) are stored by hardware so that
an orderly return may be affected once the inter-
rupt has been serviced.

Input-Output Control

The Model 70/15 Processor communicates with
all input-output devices through the RCA Stand-
ard Interface. The input-output channel transmits
data to or from a single peripheral device and is
capable of handling high-speed input-output de-
vices. Up to six standard interface trunks may be
connected to the channel and each trunk can con-
trol up to 16 input-output devices.



Instruction Formats and Timing

The Model 70/15 Processor includes a standard
set of 25 instructions. This instruction repertoire
performs arithmetic, data handling, decision, con-
trol, and input-output operations,

All instructions must start on halfword bound-
aries (even-numbered byte location). The basic
format of the instruction set is two, four, or six
bytes long (see table 1). Twenty instructions
have a two-address format and are six bytes in
length. Three single-address instructions are in
the instruction set and are four bytes long. Halt
and Post Status instructions require only two
bytes. Direct addressing is used up to the maxi-
mum of 8,192 bytes.

TABLE 1. INSTRUCTION FORMATS

Halfword Halfword Halfword
Byte 1 Byte 2 Byte 3 Byte 4 | Byte 5 Byte 6

8 8 16 16
Op Code L D, D.

8 4 4 16 16
Op Code L, L, D, D.

8 4 4 16 16
Op Code T U D, D.

8 8 16
Op Code M D,

8 4 4
Op Code T U

8 8
Op Code M

Numbers in upper right corners of blocks indicate number
of bits used.

Legend:

D, — address of leftmost byte of first operand.

D.— address of leftmost byte of second operand.

L —one less than length of first and/or second operand
(0-255).

L, — one less than length of first operand (0-15).

L, — one less than length of second operand (0-15).

M — mask for Branch On Condition, Test Under Mask, and
Halt.

T — input-output trunk referenced.
U — input-output device referenced.

A list of the 70/15 standard instruction set and
corresponding staticizing and execution timing
is tabulated in table 2. For input-output instruc-
tion timing, refer to Appendix A,
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TABLE 2. INSTRUCTION TIMING

Instruction Staticizing Execution
(us) (us)
ARITHMETIC
INSTRUCTIONS
Add Binary 20 18 + 4N, + 2N.
Subtract Decimal 20 18 4+ 4N: + 2N.
Subtract Binary 20 18 + 4N: + 2N.
And 20 6N
Or 20 6N
Exclusive Or 20 6N
DATA HANDLING
INSTRUCTIONS
Move 20 4N
Edit 20 41 + 4F + 6D
Pack 20 16 4+ 2N, + 2N.
Unpack 20 16 + 2N, 4+ 2N.
DECISION AND CONTROL
Branch on Condition 16 Branch = 4
No Branch = 2
Compare Decimal 20 16 + 4N. + 2N.
Compare Logical 20 6B
Set P, Register 16 6
Test Under Mask 16 2
Halt 12 2
INPUT-OUTPUT
Read Forward 20
Read Reverse 20
Read Auxiliary 20
Write 20 See
Write Control 20 Appendix A
Erase 20
Sense 20
Post Status 12
Legend:
B —number of bytes compared before an inequality
oceurs.
D — number of digits inserted.
I — number of edit characters inserted.

of fill characters inserted.
of bytes.
of bytes in first operand.

F — number
N — number
N, — number

N.— number of bytes in second operand.



RCA MODEL 70/25 PROCESSOR

General

The RCA Model 70/25 Processor, the second
member of the Spectra 70 Series, is a small-to-
medium scale computer designed to satisfy a wide
variety of data-processing requirements, The 70/
25 is organized as a powerful data processor with
the capability to concurrently perform up to 16
input-output operations. This input-output simul-
taneity, coupled with its communications capa-
bilities, makes the 70/25 a highly efficient vehicle
for high-speed remote processing. Provision is
made for program compatibility between the
Model 70/25 Processor and the larger processors
in the Spectra 70 Series.

The 70/25 is a word-organized, variable-data
format processor consisting of high-speed memory,
program control, and nput-output control.

High-Speed Memory

High-speed memory consists of planes of mag-
netic cores. These planes are 64 x 64 strings; each
string is four bytes in depth resulting in a basic
block of 16,384 bytes of separately addressable
core memory. High-speed memory is field-expand-
able from 16,384, 32,768, or 65,536 bytes. The byte
is the smallest addressable unit in the Model 70/25
Processor. Four 8-bit bytes are accessed in
one memory cycle of 1.5 microseconds. Memory
time is the time required to transfer a four-byte
word from the 70/25 memory to the Memory
register and to regenerate the word in storage.

The first 50 bytes of high-speed memory are
reserved for use by the processor. They are used
as hardware registers and intermediate storage
media in the handling of input-output operations
and interrupt processing. The last 100 bytes of
high-speed memory are reserved for 15 General-
Purpose registers, a Timer register, and Utility
registers. In addition to these two memory areas,
the inclusion of a multiplexor channel in the RCA
70/25 requires that high-speed memory immedi-
ately preceding the last 100 bytes be reserved for
Multiplexor Channel Device registers. The amount
of memory required for this purpose is dependent
upon the number of devices associated with the
multiplexor channel.

Program Control

The function of the program control unit in
the Model 70/25 Processor is to interpret and
execute the instructions stored in high-speed
memory. The required registers and indicators
are provided by the program control unit to moni-
tor sequence of operations, to perform automatic
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accuracy checks, and to communicate with the
RCA Standard Interface in the control of input-
output devices.

Two processor states, each having its own pro-
gram counter, are present in the Model 70/25
Processor. They provide fast interrupt servicing
and facilitate program system control. The pro-
cessor states and their functions are as follows:

Processing State (P,) — executes the user’s
program and is capable of being inter-
rupted. Once interrupted, the conditions
existing at the time of interrupt are auto-
matically stored and control is transferred
to the Interrupt State (P,).

Interrupt State (P,) — analyzes an interrupt
condition and determines the action to be
taken. Control is then transferred back to
the Processing State (P,) where the inter-
rupt is serviced. This state may not be
interrupted.

Program interruption capabilities are provided
in the Model 70/25 as follows:

1. Request or termination interrupt by an input-
output device — interruption of normal proc-
essing takes place upon request from the
interrogating typewriter, communications con-
trol, or data exchange control to process remote
inquiries or data transmissions. An interrupt
also occurs upon termination of an input-output
operation.

2. Internal operation code trap -— an interrupt
occurs when an undefined operation code in the
70/25 instruction set is recognized. This pro-
vides the facility to simulate operations not
included in the standard 70/25 instruction set.

3. Arithmetic overflow or divide exception — an
interrupt occurs on all arithmetic-overflow con-
ditions. When a Divide instruction is executed
and the quotient is less than one or exceeds 29
digits (plus sign), an interrupt also takes place.

4. Timer interrupt — the timer may be set or
altered to provide for interruption of normal
processing when a specified amount of time
has elapsed.

When an interrupt signal is received by the
processor, the actual interrupt takes places as
soon as the current instruction terminates.

All interrupts (except internal operation code
trap) may be inhibited if desired. If the interrupt
is not inhibited, control will automatically be
transferred to the Interrupt State (P,). At this
time, conditions existing in the Processing State
(P,) are stored by hardware so that an orderly
return may be affected once the interrupt has
been serviced.



Input-Output Control

The Model 70/25 Processor communicates with
all input-output devices through the RCA Stand-
ard Interface. Up to eight selector channels (two
of which may be high speed) plus a multiplexor
channel may be connected to the system, provid-
ing a high degree of simultaneity. Four selector
channels (medium-speed) are standard. Each se-
lector channel can control up to 16 devices. A set
of registers is provided for each selector channel,
making simultaneous operation of all channels
possible. Each device (up to 115) on the multi-
plexor channel has its own sub-channel register.
Up to eight of these devices may time-share the
channel. It is possible for selector channels and
multiplexor channel-connected devices, in any
combination, to operate simultaneously with
computing.

Instruction Formats and Timing

A comprehensive repertoire of instructions is
provided with the Model 70/25 Processor. Thirty-
one instructions permit a full range of data-
processing capability including powerful arith-
metic, data handling, decision, control, and input-
output facilities.

All instructions must start on halfword bound-
aries (even-numbered byte locations). The basic
format of the instruction set is two, four, or six
bytes in length. Table 3 illustrates these formats
and their construction.

TABLE 3. INSTRUCTION FORMATS

Halfword Halfword Halfword
Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6

8 8 4 12 4 12
Op Code L B, D, B, D,

8 4 4 4 12 4 12
Op Code L, L. B, D, B. D.

8 4 4 4 12 4 12
Op Code T U B, D, B. D,

8 8 4 12
Op Code M B. D.

8 4 4
Op Code T U

8 8
Op Code M

Numbers in upper right corners of blocks indicate number
of bits used.

Legend:

B, —register containing base address of first operand.
B, — register containing base address of second operand.
D, — address of leftmost byte of first operand.
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Legend: (Cont.)

D.— address of leftmost byte of second operand.

L —one less than length of first and/or second operand
(0-255).

L: — one less than length of first operand (0-15).

L. — one less than length of second operand (0-15).

M — mask for Branch On Condition, Test Under Mask, and
Halt.

T — input-output trunk referenced.
U — input-output device referenced.

A list of the 70/25 standard instruction set and
corresponding staticizing and execution timing is
tabulated in table 4. Staticizing times shown are
maximum and can be reduced if instructions are
on fullword boundaries. For input-output instruc-
tion timing, refer to Appendix A.

TABLE 4. INSTRUCTION TIMING

. Staticizing Execution
Instruction
(us) {us)
ARITHMETIC
INSTRUCTIONS
Add Binary 13.5 8.25 4+ 2.25N,; + 1.5N.
Add Decimal 13.5 | 8.25 4 2.256N; + 1.5N.
Subtract Binary 13.5 8.25 + 2.25N; + 1.5N.
Subtract Decimal 13.5 8.25 4+ 2.25N; + 1.5N.
Multiply Decimal 13.5 12.75 4+ 9N, — 1.5N. +
C[3.75 (N: — N.) +
3]13.75 (N, — N.) +
3
Divide Decimal 13.5 9 + 29.25N, — 27TN. +
37.5N: (N; — N.)
AND 13.5 3.75N
OR 13.5 3.75N
Exclusively OR 13.5 3.7T6N
DATA HANDLING
INSTRUCTIONS
Edit 13.5 2I + 2F + 3D
Move 13.5 3W + 3B
Pack 13.5 6 + 1.5N; + 3N.
Unpack 13.5 7.5 + 3N: + 1.5N.
Translate 13.5 6.75N
DECISION AND
CONTROL
INSTRUCTIONS
Branch and Link 9 3.75
Branch On Condition 9 Branch.= 2.25;
No Branch = 0.5
Branch On Count 9 Branch = 6.75;
No Branch = 2.25
Compare Decimal 13.5 6 + 1.5N, + 2.25N.




TABLE 4. INSTRUCTION TIMING (Cont.)

| 3 Staticizing Execution
nstruction (us) {us)

DECISION AND
CONTROL
INSTRUCTIONS Cont.

Compare Logical 13.5 1.5 + 3B

Halt 4.5 1.5

Load Multiple 9 3.75R

Set P, Register 9 3

Store Multiple 9 3.75R

Test Under Mask 9 1.5
INPUT/OUTPUT
INSTRUCTIONS

Erase 13.5

Post Status 9

Read Forward 13.5

Read Reverse 13.5 See Appendix A.

Sense 13.5

Write 13.5

Write Control 13.5

Legend:

B — number of bytes processed
(or number of bytes outside fullword boundaries).

C — sum of multiplier digits.

D — number of digits inserted.

F — number of fill characters inserted.
I — number of edit symbols inserted.
N — total number of bytes.

N;— number of bytes in first operand.
N.— number of bytes in second operand.
R — number of registers.

W — number of four-byte words.

RCA MODEL 70/45 PROCESSOR

General

The RCA Model 70/45 Processor, the third
member of the Spectra 70 Series, is a powerful,
solid-state, general-purpose, digital processor. It
is the main element of a system handling medium-
large data processing applications. Because of its
large storage capacity, fast data transmission,
and computation rates, this processor is highly
efficient as both a data processor and a scientific-
problem solver. The internal logic is controlled by
elementary operations stored in a read only control
memory.

All instructions, character codes, interrupt
facilities, and programming features are func-
tionally the same as corresponding features on the
Model 70/55. Programs may be interchanged
between processors provided:
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1. Systems features are equivalent.

2. Programs are written independently of strict
timing considerations.

3. Programs are restricted to specified functions
and “do not utilize unspecified characteristics
peculiar to the hardware of either processor.

The 70/45 is a diad-organized, variable-format
processor consisting of main memory, scratch-pad
memory, read only control memory, non-address-
able memory, program control, and input-output
control.

Main Memory

Main memory consists of expandable magnetic
core storage available in sizes of 16,384, 32,768,
65,536, 131,072, or 262,144 bytes. The basic mem-
ory-cycle time is 1.44 microseconds. This is the
time to transfer two bytes from the main memory
to the Memory register and to regenerate the bytes
in storage. A byte may consist of a character,
two digits, or eight bits. The processor normally
operates on two 8-bit bytes at a time although
the minimum addressable data unit is one byte
and the maximum addressable data unit is 8 bytes.

Scratch-Pad Memory

The scratch-pad memory, a fast micromagnetic
storage device, contains the General-Purpose,
Floating-Point, and various other registers to
facilitate processor and program control. This
memory consists of 128 four-byte words. Access
time is 800 nanoseconds per word. Locations in
the scratch-pad memory are uniquely addressed
by the Load-Scratch-Pad and Store-Scratch-Pad
instructions.

Four double word Floating-Point registers and
16 General-Purpose registers are contained in the
scratch-pad memory. The Floating-Point registers
are used in floating-point arithmetic operations.
The General-Purpose registers are used in base
addressing, indexing, and utility operations.

Read Only Control Memory

The read only control memory contains the
internal logic for the elementary operations of the
processor. Memory-cycle time is 480 nanoseconds
permitting significant reduction in the instruction
execution timing.

Non-Addressable Memory

This memory is a portion of the main memory
that cannot be addressed by programming. A set
of registers that services the devices attached to
a multiplexor channel is contained in the non-
addressable main memory. The size of this memory



will vary in accordance with the capacity of the
main memory selected by the user. Non-address-
able memory is in addition to the main memory
capacity of the system.

Program Control

The Model 70/45 Processor has four distinct
processor states to provide extremely fast inter-
rupt servicing. Combined with the program sys-
tems control, these processor states provide an
extremely efficient interrupt handling. The four
processor states are:

Processing State (P,) — interprets and exe-
cutes the user’s program, This processing
state is the problem-oriented state.

Interrupt Response State (P,) — performs spe-
cific program tasks as dictated by the
Interrupt Control State (P;).

Interrupt Control State (P;) — is automatically
entered upon recognition of an interrupt
other than one caused by a machine check
or power failure. This state is responsible
for performing a detailed analysis of the
cause of interrupt and establishing its
priority. Once these functions have been
performed, linkage is provided to the
proper interrupt processing routine in the
Interrupt Response State (P.).

Machine Condition State (P,) — is entered
whenever a machine check or power failure
occurs. This state analyzes the cause of
a machine interrupt and establishes its
priority. Control is then transferred to the
Interrupt Response State (P,) so that an
indication of the cause of interrupt may be
given to the operator.

Table 5 summarizes the type and number of
registers uniquely assigned to each processor
state.

TABLE 5. PROCESSOR STATE REGISTERS

Processor State
Register

Py P2 Ps Ps
Program Counter 1 1 1 1
General-Purpose Registers| 16 16 6 5
Floating-Point Registers 8 * * *
Interrupt-Status Register 1 1 1 1
Interrupt-Mask Register 1 1 1 1

* Floating-point instructions executed in these states use
the floating-point registers of the Processing State (Pi).
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Since each processing state has its own General-
Purpose registers, Interrupt Status register, and
Interrupt Mask register, the need for storing and
reloading registers during interrupt processing is
virtually eliminated.

Program interrupts occur as a result of errors
in data or instruction specifications, input-output
operations, external signals, equipment malfunc-
tions, or arithmetic errors. The instruction being
executed at the time of interrupt may be com-
pleted, suppressed, or terminated depending on
the cause of the interrupt.

Any interrupt may be inhibited or permitted
in any state through programming. If an interrupt
occurs and is permitted, conditions existing in the
interrupted state will be automatically stored.
Control is then passed to the Interrupt Control
State (P;) or Machine Condition State (P,)
depending upon the cause of the interrupt. The
priority of the interrupt is established and an
analysis is made to determine the proper linkage
to the Interrupt Response State (P,) so that the
interrupt may be processed. Once interrupt proc-
essing has been completed, control is returned to
the state which was last interrupted and normal
processing is resumed.

If several interrupts occur at the same time, the
one having the highest priority will be processed.
The remaining interrupts will be processed in
turn depending upon their priority.

Table 6 summarizes all of the interrupt condi-
tions, their respective priorities, the interrupt
state which each initiates, and a brief description
of the cause of interrupt.

TABLE 6. INTERRUPT CONDITIONS

Priority Condition ln?:i‘::ti d Explanation

1 |Power Failure 4 Power failure in proc-
essor or memory.

2 | Machine Check 4 Parity error or equip-
ment malfunction.

3 [External Signal 1 3

4 |External Signal 2 3 Signal received on

5 |External Signal 3 3 one of the six ex-

- ternal lines associated

6 |External Signal 4 3 with the direct-

7 |External Signal 5 3 control feature.

8 |External Signal 6 3

9 | Not Specified




TABLE 6. INTERRUPT CONDITIONS (Cont.)

TABLE 6. INTERRUPT CONDITIONS (Cont.)

Priority Condition Insi’::: ed Explanation Priority Condition lnf:i:'; d Explanation
10 | Selector1 3 31 | Fixed-Point 3 High-order carry or
Terminate Overflow high-order significant
11| Selector 2 3 A device on the asso- Bltsr;z;fnm fixed-point
Terminate ciated selecto.r Cha(il- p .
nel has terminated. 32 | Test Mode 3 Allows program con-
12 | Selector 3 3 trol over processor dur-
Terminate ing program testing.
13 | Not specified
14 | Not specified Input-Output Control
15 | Not specified The Model 70/45 Processor communicates with
- all input-output devices through the RCA Stand-
16 | Multiplexor 3 A device on the multi- ard Interface
Terminate plexor channel has o . .
terminated. One multiplexor channel is available on the
: ) 70/45. It can be either a standard multiplexor
1 I*é}z;g;ed Time 8 Ei;li’f:éi time count has channel (contained in the basic processor) or a
communication multiplexor channel.
18 | Console Request 3 i\giﬁfﬁgﬁﬁ‘;sﬁpﬂ%&; A total of 128 input-output devices can be
attached to the standard multiplexor and a total
19 | Not specified of 256 can be attached to the communication multi-
20 | Not specified plexor. A set of sub-channel registers services the
- - devices permitting these devices to time-share
21 | Supervisor Call 3 ges‘ﬂt of e’ée‘ﬁl?w’z °fc the channel. The number of sub-channel registers
o iTine pl;l:_ e per multiplexor and the number of devices con-
grammed routines. nected to the multiplexor are determined by the
- - capacity of main memory selected by the user.
22 | Privileged 3 Privileged instruction L.
Operation attempted in non- In addition, up to three selector channels may
privileged mode. be included in the system. Each selector channel
has two standard interface trunks and is capable
23 | Op-Code Trap 8 \?vﬂig(ii: ﬁi;?ftfeg of addressing up to 256 devices one at a time. A
this model. set of registers is provided in scratch-pad memory
T add - for each selector channel making simultaneous
24 | Address Error 3 E’;Z?};ﬂ aor 1:2:;051';01- operation of all channels possible.
protect violation. Selector channels and multiplexor channel-con-
25 [ Data Error 3 Signal of operand in- ne.c ted .devmes, 1n any ?Omblnatlop » may ]:.)e oper-
correct in decimal ating simultaneously with computing provided the
arithmetic and editing, total system transfer rate has not been exceeded.
f;‘ incorrect field over- Registers are provided in scratch-pad memory
p. and non-addressable memory to control input-
26 |Exponent Overflow| 3 Result characteristic of output operations while other processing is being
ﬂoatmgt'PO}:}llt OPf;thn performed. Input-output instructions, as they are
Is greater than ~=(. commonly understood, do not exist in the 70/45
27 | Divide Error 3 | Rules pertaining to Di- Processor. An input-output operation takes place
vide instruction have as follows:
b iolated. .
een viorate A Channel Address Word (CAW) is defined
28 | Significance Error 3 Result of floating-point by the user’s program and contains the main
add o Sutl?tfac" has memory address of the Channel Command
zero traction. Word (the. first Channel Command Word in
29 |Exponent Overflow| 3 Result characteristic of a sequence).
floating-point operation A Channel Command Word (CCW) is defined
is less than zero. s . gt .
by the user’s program and is stored in main
30 |Decimal Overflow | 3 | Result field is too small memory (64 bits). It indicates the specific oper-

to contain the result of
a decimal operation.
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ation to be performed and the data address to be
referenced. One or more CCW’s may be used



to define a desired sequence of input-output
operations. This results in the ability to “chain”
input-output operations. Any number of se-
quences may be defined.

Prior to a program request for input-output
initiation, the proper Channel Address Word is
stored in a standard area of main memory.

When a request for input-output initiation is
issued, the Channel Address Word is auto-
matically stored in the Channel Address Regis-
ter (CAR) in scratch-pad memory. The Channel
Command Word (addressed by the Channel
Address Word) is automatically stored in the
Channel Command Register (CCR) in scratch-
pad memory.

The Channel Command Register now con-
tains the information required to perform the
input-output operation. One Channel Command
Register and one Channel Address Register
are provided for each selector channel and for
the multiplexor channel in scratch-pad memory.

Once the CAR and CCR have been loaded,
control of the specific input-output operation is
given over to hardware, and the processor is
free to perform other tasks until the input-
output operation terminates. At that time, con-
trol is returned to the program via the proper
channel termination interrupt.

Instruction Formats and Timing

The 70/45 instruction set is made up of 144
instructions (including the optional floating-point
instructions). This instruction repertoire per-
forms decimal, fixed-point and floating-point
(optional) commands as well as data handling,
decision, and control operations.

There are five basic instruction formats. All
instructions must start on halfword boundaries
(an even-numbered byte location). Basic formats
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of the instructions are 2, 4, or 6 bytes long (see
table 7).

TABLE 7. INSTRUCTION FORMATS

1st Halfword 2nd Halfword | 3rd Halfword
Format
Byte 1 Byte 2 Byte 3 |Byte 4 | Byte 5| Byte 6
8 4 4 4 12 4 1
SS Op Code L, L. B, D, B. D.
8 8 4 12
SI Op Code L B, D,
8 4 4 4 1
RS Op Code Ri | Rs B. D.
8 4 4 4 12
RX Op Code R; X. B. D.
8 4 4
RR Op Code R. | R

Numbers in upper right corners of blocks indicate number
of bits used.

Legend:

B, — register containing base address of first operand.
B: — register containing base address of second operand.
D, — address of leftmost byte of first operand.

D.— address of leftmost byte of second operand.

I. —immediate operand.

L, — one less than length of first operand (0-15).

L. — one less than length of second operand (0-15).

R, — register operand 1.

R. — register operand 2.

R:; — register operand 3.

X. — index register.

In addition to the standard instruction set,
optional features are available which allow for
protection from inadvertent overlay of specified
blocks of storage and for direct control of special
external devices. Commands pertinent to these
optional features are included as a separate cate-

‘gory in the instruction list and timing summary

tabulated in table 8.



TABLE 8. INSTRUCTION TIMING

Instruction Format Timing* (us) Instruction Format Timing* (us)
BRANCHING FIXED-POINT
INSTRUCTIONS INSTRUCTIONS Cont.
Branch and Link RR |Branch = 3.84, Multiply Halfword RX | 39.84
No B h = 2.88
¢ Prane Multiply Word RX | 7284
Branch and Link RX |6.24 Multiply Word RX | 78.12
Branch on Condition RR |Branch = 3.84, .
No Branch = 2.88 Divide RR | 118
Branch on Condition RX |[Branch = 6.24, Divide RX 1123.28
No Branch = 5.76 Compare Halfword RX |9.12
Branch on Count RR |Branch = 5.76, Compare Word RR | 4.8
No Branch = 4.8
Compare Word RX |9.6
Branch on Count RX |Branch = 8.64, -
No Branch = 7.68 Convert to Binary RX |97.2
Branch on Index High RS |Branch = 11.76, Convert to Decimal RX | 23.82 to 96.96
No Branch = 11.04 Load and Test RR |5.28
Branch on Index RS ([Branch = 11.52,
Low or Equal No Branch = 11.28 Load Complement RR | 528
Load Half d X .
Execute RX [6.24 + ED oad Farwor RX 912
Load Multiple RS | 6.0 4+ 2.88R
DECIMAL
INSTRUCTIONS Load Negative RR | 6.72
Add Decimal SS  [14.8 + 1.56L. + 0.66L.
cema + - Load Positive RR | 6.72
i 14.8 + 1.56L 0.66L.
Subtract Decimal SS + 1+ Load Word RR |5.28
Multiply Decimal SS  [81.7 + 28.5L, — 24.3L. +
wHply Hecina T L 1) Load Word RX |9.26
Divide Decimal SS 26.0 + 43.6L1 _ 40.751’_“__ + Shift Left Double RS Under 16 = 11.28 -+ 0.96N
6.85L: (Ls — L) Shift Left Single RS |Under16 = 6.72 + 0.48N
Compare Decimal S8 115.9 + 1.08Ls + 0.42L. Shift Right Double RS |Under16= 9.2+ 0.96N
Move With Offset SS  |11.04 + 1.92L: + 0.96L. Shift Right Single RS |Under16= 8.6 + 0.48N
Pack SS  |12.72 + 1.92L; + 0.48L. Store Halfword RX | 6.24
Unpack SS  [12.0 + 0.96L. + 0.96L. Store Multiple RS | 6.0 + 2.88R
Zero And Add SS |14.6 + 0.96L, + 0.54L. Store Word RX |8.16
FIXED-POINT FLOATING-POINT (All floating-point in-
INSTRUCTIONS INSTRUCTIONS structions are optional.)
Add Halfword RX [9.12 Add Normalized (Long) | RR
Add Logical RR |5.28 Add Normalized (Long) | RX
Add Logical RX (9.6 Add Normalized (Short) | RR
Add Word RR [5.28 Add Normalized (Short) | RX
Add Word RX (9.6 Add Unnormalized
(Long) RR
Subtract Halfword RX }9.12 ¥ 1 To be supplied
Add Unnormalize t a later date.
Subtract Logical RR |5.28 (Long) RX at a fater date
Subtract Logical RX |96 Add Unnormalized
(Short) RR
Subtract Word RR |5.28
Add Unnormalized
Subtract Word RX 1}9.6 (Short) RX
Legend: See page 19. SubItJract Normalized -
¥ All times are average and include staticizing time. (Long)
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TABLE 8. INSTRUCTION TIMING (Cont.)

Instruction

Format

Timing* (us)

FLOATING-POINT

INSTRUCTIONS Cont.

Subtract Normalized

(Long) RX
Subtract Normalized

(Short) RR
Subtract Normalized

(Short) RX
Subtract Unnormalized

(Long) RR
Subtract Unnormalized

(Long) RX
Subtract Unnormalized

(Short) RR
Subtract Unnormalized

(Short) RX
Multiply (Long) RR
Multiply (Long) RX
Multiply (Short) RR
Multiply (Short) RX
Divide (Long) RR
Divide (Long) RX
Divide (Short) RR
Divide (Short) RX
Compare (Long) RR
Compare (Long) RX
Compare (Short) RR
Compare (Short) RX
Halve (Long) RR
Halve (Short) RR
Load (Long) RR
Load (Long) RX
Load (Short) RR
Load (Short) RX
Load and Test (Long) RR
Load and Test (Short) RR
Load Complement

(Long) RR
Load Complement

(Short) RR
Load Negative (Long) RR
Load Negative (Short) RR

To be supplied
at a later date.

Legend: See page 19.

* All times are average and include staticizing time.

Instruction Format Timing* (us)

FLOATING-POINT
INSTRUCTIONS Cont.
Load Positive (Long) RR
Load Positive (Short) RR To be supplied
Store (Long) RX at a later date.
Store (Short) RX
LOGICAL
INSTRUCTIONS
AND RR | 5.28
AND RX |96
AND SI | 6.96
AND SS | 9.18 + 2.22L
OR RR | 5.28
OR RX |96
OR SI | 6.96
OR SS | 9.18 + 2.22L
Exclusive OR RR | 5.28
Exclusive OR RX |96
Exclusive OR SI 6.96
Exclusive OR SS | 9.18 4 2.22L
Compare Logical RR |48
Compare Logical RX | 9.6
Compare Logical SI 6.0
Compare Logical SS | 9.24 4+ 1.44B
Edit SS | 7.04 + 4.08L, — 0.72K
Edit and Mark SS | 9.44 4+ 4.08L, — 0.72K
Insert Character RX | 6.72
Load Address RX [9.12
Move SI 5.04
Move SS | 9.12 + 1.44L
Move Numerics SS | 10.12 + 2.22L
Move Zones SS | 10.12 + 2.22L
Shift Left Double

Logical RS | Under 16 = 11.28 + 0.96N
Shift Left Single

Logical RS | Under16 = 6.72 + 0.48N
Shift Right Double

Logical RS | Under16 = 9.12 + 0.96N
Shift Right Single

Logical RS | Under 16 = 8.16 4 0.48N
Store Character RX | 6.24
Test Under Mask SI 6.48




TABLE 8. INSTRUCTION TIMING (Cont.)

Instruction Format Timing* (us) Instruction Format Timing* (us)
LOGICAL PRIVILEGED
INSTRUCTIONS Cont. INSTRUCTIONS
Translate SS | 12.0 + 4.8L (STANDARD)
Diagnose ST not applicable
Translate and Test SS | 12.36 + 4.32L
Load Scratch Pad SS | 6.72 + 2.88R
INPUT-OUTPUT
INSTRUCTIONS Idle SI 4.56
tart Devi SI 26.4 T
S evice 6.4 + CR Program Control SI 6.0
Halt Devi I .
a't Device SI |60+ CRT Store Scratch Pad SS | 672 + 2.88R
Test Channel SI 2.88 PRIVILEGED
Test Device SI | 6.0 + CRT INSTRUCTIONS
(OPTIONAL)
PROCESSING STATE Insert Storage Key RR
CONTROL )
INSTRUCTIONS Set Storage Key RR To be su}-)plled
Set Program Mask RR | 24 Read Direct SI at a later date.
Supervisor Call RR | 24 Write Direct SI
* All times are average and include staticizing time. Q — number of 1-bit shifts.
Legend: R — number of registers specified.
B*  — total number of bytes processed. S**  — [(Ly — L») + 4]
CRT — channel response time. S(N) —1if N=0; S(N) =0if N=0.

EAC — end around carry.
ED — external delay.

K — number of control characters in pattern field.
L — total number of bytes specified by the L field.
L — number of bytes in first operand field.

L. — number of bytes in second operand field.

— number of 2-bit shifts.
— total number of bits to be shifted.
— number of 4-bit shifts.

vz z
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T** (L. + 4)

W, — total number of words in first operand field (in-
cluding partial field).
W., — total number of words in second operand field (in-

.

cluding partial field).

* This term occurs if an instruction terminates before the
L count is reached.
** If the result is a mixed number the next highest integer
is used.



Figure 3. RCA 70/45 System

Figure 4. RCA 70/55 System
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RCA MODEL 70/55 PROCESSOR

General

The RCA Model 70/55 Processor, fourth and
largest of the open-ended Spectra 70 Series, satis-
fies the most sophisticated data processing or
scientific problem-solving requirements. Its order
code is implemented by processor logic, resulting
in extremely fast data transmission and instruc-
tion execution rates.

All instructions, character codes, interrupt
facilities, and programming features are func-
tionally the same as corresponding features on
the Model 70/45. Programs may be interchanged
between the processors provided:

1. Systems features are equivalent.

2. Programs are written independent of strict
timing considerations.

3. Programs are restricted to specified functions
and do not utilize unspecified characteristics
peculiar to the hardware of either processor.

The 70/55 is a word-organized, variable-format
processor. Three types of memory are included in
the processor : main memory, scratch-pad memory,
and non-addressable memory. In addition, the pro-
cessor contains program control and input-output
control.

Main Memory

Main memory of the 70/55 is the central stor-
age medium for both the data to be processed and
the controlling instructions. Main memory consists
of expandable magnetic core storage available in
sizes of 65,536, 131,072, 262,144, or 524,288
bytes. Four bytes are accessed and regenerated in
one memory cycle of 0.84 microsecond. Although
the processor normally operates on fields of four
bytes, data may be addressed in units of from
one to eight bytes.

Scratch-Pad Memory

The scratch-pad memory, a fast micromagnetic
storage device, contains the General-Purpose,
Floating-Point, and various other registers to
facilitate processor and program control. The 16
General-Purpose registers are used in base-
addressing, indexing, and utility operations.

The scratch-pad memory has a capacity of 128
words (512 bytes) and requires 300 nanoseconds
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to access and regenerate one word (4 bytes).
Each word has a discreet address which is not
treated as a main memory address.

Non-Addressable Memory

Non-addressable memory provides strict control
over the operation of time-shared multiplexor
channel input-output devices. It consists of 256
registers, each having a 4-byte capacity. Non-
addressable memory is in addition to main mem-
ory capacity of the system. The sub-channel
registers contained in this memory may not be
accessed by programming.

Program Control

The Model 70/55 Processor has four distinct
processor states to provide control of system and
program interrupts. Combined with program sys-
tems control, these processor states allow much
faster interrupt servicing than could be achieved
if control were provided by program systems
alone. The four processor states are:

Processing State (P,) — interprets and exe-
cutes the program logic defined by the user.
This processing state is the problem-
oriented state.

Interrupt Response State (P,) — performs spe-
cific program tasks as dictated by the
Interrupt Control State (P;).

Interrupt Control State (P;) — is automatically
entered upon recognition of an interrupt
other than one caused by a machine check
or power failure. This state is responsible
for performing a detailed analysis of the
cause of interrupt and establishing its
priority. Once these functions have been
performed, linkage is provided to the
proper interrupt processing routine in the
Interrupt Response State (P.).

The Machine Condition State (P,) — is entered
whenever a machine check or power fail-
ure occurs. This state analyzes the cause
of a machine interrupt and establishes its
priority. Control is then transferred to the
Interrupt Response State (P,) so that an
indication of the cause of interrupt may

be given to the operator.

Table 9 summarizes the type and number of
registers uniquely assigned to each processor state.



TABLE 9. PROCESSOR STATE REGISTERS TABLE 10. INTERRUPT CONDITIONS
Register Processor State Priority Condition ln?;::'ee J Explanation
P] Pz P; P4 N
1 |Power Failure 4 Power failure in pro-
Program Counter 1 1 6 5 cessor or memory.
- 2 |Machine Check 4 Parit ip-
General-Purpose Registers | 16 16 6 5 ngtyme;?;;l:éo?ulp
Floating-Point Registers 8 * * * 3 |External Signal 1 3
4 i
Interrupt Status Register 1 1 1 1 ! |External Signal 2 8 Signal received on
5 |External Signal 3 3 one of the six ex-
Interrupt Mask Register 1 1 1 1 - ternal lines asso-
g 6 |External Signal4 | 3 ciated with the di-
* Floating-point instructions executed in these states use 7 |External Signal 5 3 rect-control feature.
the floating-point registers of the Processing State (P.). 8 |External Signal 6 3
. . 9 [Not Specified
Since each processor state has its own General- pectfie
Purpose registers, Interrupt Status register, and 10 %‘;ﬁﬁ'ggl;tle g
Interrupt Mask register, the need for storing and
reloading registers during interrupt processing is 11 |Selector 2
. L. Terminate 3
virtually eliminated.
12 |Selector 3
Program interrupts occur as a result of errors Terminate 3 A device on the asso-
in data or instruction specifications, input-output 13 |Selector 4 ciated selector or
operations, external signals, equipment malfunc- Terminate 3 hma“slt;g;xi‘;l‘;é}éa"“el
tions, or arithmetic errors. The instruction being 14 (Selector 5
executed at the time of interrupt may be com- Terminate 3
pleted, suppressed, or terminated depending on 15  [Selector 6
the cause of the interrupt. Terminate 3
16 |Multiplexor
Any interrupt may be inhibited or permitted in Terminate 3
any state through programming. If an interrupt 17 |Elapsed Time Cloc§ 3 | Elapsed time count has
occurs and is permitted, conditions existing in the expired.
interrupted state will be automatically stored. 18 |Console Request 3 | Manual request for
Control is then passed to the Interrupt Control interrupt by the oper-
State (P;), or Machine Condition State (P,), ator.
depending upon the cause of the interrupt. The 19 [Not Specified
priority of the interrupt is established and an 20 |Not Specified
analysis is made to determine the proper linkage 21 |Supervisor Call 3 | Result of execution of
to the Interrupt Response State (P,) so that the Supervisor Call in-
interrupt may be processed. Once interrupt proc- Z?;;;‘::ltfo‘:lttlg: pro-
essing has been completed, control is returned to — — _ ~
the state which was last interrupted, and normal 22  |Privileged 3 Privileged instruction
A N Operation attempred in non-
processing is resumed. privileged mode.
. . 23 |Op-Code Tra 3 Op Code attempted
If several interrupts occur at the same time, P P which is invali(f for
the one having the highest priority will be proc- this model.
essed. The remaining interrupts will be processed 24 |Address Error 3 Invalid address, speci-
in turn depending upon their priority. fication, or memory
protect violation.
Table 10 summarizes all of the interrupt condi- 25 [Data Error 3 | Sign of opgrand ilncor-
s . . s i . correct in decima
tions, th.elr resp?cf;l.ve priorities, .the 1nte‘rr1'1pt arithmetic and editing,
state which each initiates, and a brief description or incorrect field over-
of the cause of interrupt. lap.
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TABLE 10. INTERRUPT CONDITIONS (Cont.)

State

IR Explanation
T IATCU|

Priority Condition

Result characteristic
of floating-point oper-
ation is greater than
127.

26 |Exponent Overflow| 3

Rules pertaining to
Divide instruction have
been violated.

27 |Divide Error 3

28 Result of floating-point
or subtract has zero

fraction.

Significance Error 3

Result characteristic
of floating-point oper-
ation is less than zero.

29 |Exponent

Underflow 3

Result field is too small
to contain the result of
a decimal operation.

30 |Decimal Overflow 3

31 |Fixed-Point

Overflow 3

High-order carry or
high-order significant
bits lost in fixed-point
operation.

32 |Test Mode 3 Allows program con-
trol over processor
during program test-

ing.

Input-Output Control

The Model 70/55 Processor communicates with
all input-output devices through the RCA Stand-
ard Interface.

One multiplexor channel is available on the
70/55. A total of 128 input-output devices can be
attached to the multiplexor channel. A set of sub-
channel registers services the devices permitting
these devices to time-share the channel,

In addition, up to six selector channels may be
included in the system providing a high-degree
of simultaneity. Each selector channel has four
standard interface trunks and is capable of con-
trolling up to 256 devices one at a time. A set of
registers is provided in scratch-pad memory for
each selector channel, making simultaneous opera-
tion of all channels possible.

Selector channels and multiplexor channel-con-
nected devices, in any combination, may be oper-
ating simultaneously with computing provided the
total system transfer rate has not been exceeded.

Registers are provided in scratch-pad memory
and non-addressable memory to control input-
output operations while other processing is being
performed. Input-output instructions, as they are
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commonly understood, do not exist in the 70/55
Processor. An input-output operation takes place
as follows:

A Channel Address Word (CAW) is defined
by the user’s program and contains the main
memory address of the Channel Command
Word (the first Channel Command Word in a
sequence).

A Channel Command Word (CCW) is de-
fined by the user’s program and is stored in
main memory (64 bits). It indicates the spe-
cific operation to be performed and the data
address to be referenced. One or more CCW’s
may be used to define a desired sequence of
input-output operations. This results in the
ability to “chain” input-output operations. Any
number of sequences may be defined.

Prior to a program request for input-output
initiation, the proper Channel Address Word
is stored in a standard area of main memory.

When a request for input-output initiation is
issued, the Channel Address Word is automat-
ically stored in the Channel Address Register
(CAR) in scratch-pad memory. The Channel
Command Word (addressed by the Channel
Address Word) is automatically stored in the
Channel Command Register (CCR) in the
scratch-pad memory.

The Channel Command Register now con-
tains the information required to perform the
input-output operation. One Channel Command
Register and one Channel Address Register are
provided for each selector channel and for the
multiplexor channel.

Once the CAR and CCR have been loaded,
control of the specific input-output operation is
given over to hardware, and the processor is
free to perform other tasks until the input-
output operation terminates. At that time, con-
trol is returned to the program via the proper
channel termination interrupt.

Instruction Formats and Timing

The 70/55 instruction set is made up of 144
instructions providing virtually unlimited data
processing and scientific problem-solving capabil-
ities. These standard instructions include compre-
hensive floating-point, decimal, and fixed-point
commands, as well as data handling, decision, and
control operations.

There are five basic instruction formats. All
instructions must start on halfword boundaries
(an even-numbered byte location). Basic formats
of the instructions arc 2, 4, or 6 bytes long.



Table 11 illustrates the basic formats and their
construction.

TABLE 11. INSTRUCTION FORMATS

1st Halfword 2nd Halfword 3rd Halfword
Format
Byte 1 Byte 2 Byte 3 | Byte 4 | Byte 5 | Byte 6
8 4 4 4 12 4 12
SS Op Code Ly L. B, D, B, D.
8 8 4 12
SI Op Code L B: D,
8 4 4 4 12
RS Op Code R, Ra B, D,
8 4 4 4 12
RX OpCode | R: [X: B. D.
8 4 4
RR OpCode | R, [R.

Numbers in upper right corners of blocks indicate number
of bits used.

Legend:

B, — register containing base address of first operand.
B. — register containing base address of second operand.
D: — address of leftmost byte of first operand.

D, — address of leftmost byte of second operand.

I. —immediate operand.

L; — one less than length of first operand.

L. — one less than length of second operand.

R, — register operand 1.

R. — register operand 2.

R; — register operand 3.

X, —index register.

In addition to the standard instruction set,
optional features are available which allow for
protection from inadvertent overlay of specified
blocks of storage and for direct control of special
external devices. Commands pertinent to these
optional features are included as a separate cate-
gory in the instruction list and timing summary
tabulated in table 12.

TABLE 12. INSTRUCTION TIMING

Instruction Format Timing* (us)
BRANCHING
INSTRUCTIONS
Branch and Link RR | Branch = 2.52,
No Branch = 2.04
Branch and Link RX | 270
Branch on Condition RR | Branch = 1.98,
No Branch = 1.62
Branch on Condition RX | Branch = 2.10,
No Branch = 1.74
Branch on Count RR | Branch = 2.40,
No Branch = 1.92
Branch on Count RX | Branch = 2.58,
No Branch = 2.22

Legend: See page 26.
* All times are average and include staticizing time.
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TABLE 12. INSTRUCTION TIMING (Cont.)

Instruction Format Timing* (us)
BRANCHING
INSTRUCTIONS Cont.

Branch on Index High | RS | Branch = 3.72,

No Branch = 3.36

Branch on Index Branch = 3.72,

Low or Equal RS No Branch = 3.36

Execute RX | 390 + ED

DECIMAL
INSTRUCTIONS

Add Decimal SS 5.40 + 0.96W.
1.92W, + 0.48L,

Subtract Decimal SS 540 + 0.96W. +
1.92W, + 0.48L,

Multiply Decimal SS 8.88 + 1.20W, +
1.08W. + 5.16L. +
8.88S + 3.12SL. +
0.72 (L, — Ls)

Divide Decimal SS 11.28 + 1.20W, +
0.36L, + 0.728 +
0.60W. + 0.72L., +
4.2T (L, — L.) +
1.08 (L, — L.) +
0.96S (L, — L:)

Compare Decimal SS | 5.40 + 0.96W. +
1.08W, + 0.48L

Move with Offset SS | 4.92 + 1.80W, +
0.60W. + 0.72 (L, + L.)

Pack SS | 4.56 + 1.80W, +
0.60W. + 0.72L, +
0.36L.

Unpack SS 4.80 + 1.80W, +
0.60W. 4 0.36L, +
0.72L.

Zero and Add SS 6.96 + 0.96W, 4
0.96W. 4 0.48L,

FIXED-POINT
INSTRUCTIONS

Add Halfword RX | 3.98

Add Logical RR | 1.92

Add Logical RX | 2.58

Add RR [ 1.92

Add RX | 2.58

Subtract Halfword RX | 2.58

Subtract Logical RR | 1.92

Subtract Logical RX | 2.58

Subtract RR | 1.92

Subtract RX | 2.58

Multiply Halfword RX | 1228

Multiply RR | 1212

Multiply RX | 1278




TABLE 12. INSTRUCTION TIMING (Cont.)

TABLE 12. INSTRUCTION TIMING (Cont.)

Instruction Format Timing* (us) Instruction Format Timing* (us)
FIXED-POINT FLOATING-POINT
INSTRUCTIONS (Cont. INSTRUCTIONS (Cont.

Divide RR | 19.20
— Subtract Normalized
D1v1de RX 19.86 (Long) RR 9.12
Compare Halfword RX | 2.58 Subtract Normalized
Compare RR | 1.92 (Long) RX | 10.50
Subtract Normalized
Compare RX | 258 (Short) RR | 6.48
Convert to Binary RX | 5.34 to 26.34 Subtract Normalized
(Short) RX | 7.62
Convert to Decimal RX | 5.70 to 23.82
Subtract Unnor-
Load and Test RR | 1.98 malized (Long) RR | 8.40
Load Complement RR | 1.92 Subtract Unnor-
malized (Long) RX | 9.78
Load Halfword RX | 2.58 Subtract Unnor-
Load Multiple RS | 210 + 0.84R malized (Short) RR | 6.12
X Subtract Unnor-
Load Negative RR | 192 malized (Short)  |RX | 7.26
Load Positive RR 1.92 Multiply (Long) RR 43.20
Load RR | 1.98 Multiply (Long) RX | 44.58
Load RX | 2.46 Multiply (Short) RR | 17.28
Shift Left Double RS | 210 + 0.72 (P + Q) + Multiply (Short) RX | 1842
0.72S(N) Divide (Long) RR | 73.92
Shift Left Single RS | 2.10 + 0.36 (P + Q) + Divide (Long) RX [ 75.30
0.365(N) Divide (Short) RR | 21.72
Shift Right Double RS | 210 + 0.72(P + Q + Divide (Short) RX | 22.86
M) + 0.725(N) Compare (Long) RR | 6.00
Shift Right Single RS 2.11\(/})—0—_1_0.3% ég(;)Q + Compare (Long) RX | 7.38
- C Short RR | 5.52
Store Halfword RX | 438 ompare (Short)
- Compare (Short) RX | 6.66
Store Multiple RS | 2.10 + 1.20R Halve (Long) RR | 2.40
Store RX | 2.70 Halve (Short) RR | 1.80
FLOATING POINT Load (Long) RR | 2.58
INSTRUCTIONS
Add Normalized Load (Long) RX | 4.02
(Long) RR | 9.12 Load (Short) RR | 1.98
Add Normalized Load (Short) RX | 2.46
L RX [ 10.50
(Long) Load and Test
Add Normalized (Long) RR | 2.58
Short RR | 6.48
(Short) Load and Test
Add Normalized (Short) RR | 1.98
(Short) RX | 7.62
Load Complement
Add Unnormalized (Long) RR | 2.58
L RR | 8.40
(Long) Load Complement
Add Unnormalized (Short) RR | 1.98
(Long) RX | 9.78 .
Load Negative
Add Unnormalized (Long) RR | 2.56
(Short) RR | 6.12 o
Load Positive
Add Unnormalized (Short) RR | 1.98
hort RX .26
(Short) 7 Store (Long) RX | 4.50
Legend: See page 26. Store (Short) RX | 3.30

* All times are average and include staticizing time.
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TABLE 12. INSTRUCTION TIMING (Cont.)

TABLE 12. INSTRUCTION TIMING (Cont.)

* All times are average and include staticizing time.
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Instruction Format Timing* (us) Instruction ormat Timing* {us)
LOGICAL LOGICAL
INSTRUCTIONS INSTRUCTIONS (Cont.)
AND RR | 1.92 Test Under Mask SI 2.82
AND RX | 258 Translate SS 3.24 + 1.20W, + 2.88L
AND SI 3.18 Translate and Test SS 4.56 + 1.20W, + 1.80B
AND SS | 3384 + 1.80W, + INPUT-OUTPUT
) 0.96W, + 0.48L INSTRUCTIONS
OR RR | 192 Start Device SI 14.46 + CRT
OR RX | 258 Halt Device SI 7.14 + CRT
OR ST 318 Check Channel SI 2.70
T i .
OR SS 3.84 1+ L8OW, & est Device SI 714 + CRT
0.96W- + 0.48L PROCESSING
- STATE CONTROL
Exclusive OR RR 1.92 INSTRUCTIONS
Exclusive OR RX | 258 Set Program Mask RR | 1.80
Exclusive OR SI 3.18 Supervisor Call RR 3.36
Exclusive OR SS | 3.84 + 1.80W, PRIVILEGED
xetusive 0.90W. 2 0481, INSTRUCTIONS
(STANDARD)
Compare Logical RR | 1.92 Diagnose SI Not Applicable
Compare Logical RX | 2.58 ldle SL | 3.66
: Load Scratch Pad SS 3.60 + 0.96R
Compare Logical SL | 2.46 Program Control SI | 3.66
Compare Logical SS | 3.24 4 0.96W, + Store Scratch Pad SS | 3.60 + 1.20R
0.96W. + 0488 PRIVILEGED
Edit SS | 8.72 4 1.80W, + INSTRUCTIONS
0.60W. + 0.36L, -+ (OPTIONAL)
0.96L. + 0.36K Insert Storage Key RR
Edit and Mark SS | 6.00 + 1.80W, + Set Storage Key RR Tol be sgpplied at
0.60W. + 0.36L; + N a later date.
0.96Ls + 0.36K Read Direct SI
Insert Character RX | 2.70 Write Direct SI
Load Address RX | 2.10 Legend :
B*  — total number of bytes processed.
Move SI | 3.18 CRT — channel response time.
Move SS | 5.76 + 0.84W, + EAC —end around carry.
0.96W. -+ 0.36L ED — external delay.
_ D — number of control characters in pattern field.
Move Numeric SS | 3.84 4 1.80W, -+ L — total number of bytes specified by the L field.
0.96W, + 0.36L L, — number of bytes in first operand field.
Move Zones SS 3.84 1 L.8OW, + L. : number of b_ytgs in second operand field.
M number of 2-bit shifts.
0.96W. + 0.36L N — total number of bits to be shifted.
: - P — number of 4-bit shifts.
10 + 0.72 (P
Shii;tgli':if Double RS 2 0 742—8(;1)( +Q+ Q — number of 1-bit shifts.
: R — number of registers specified.
Shift Left Single 2.10 + 0.36 (P + Q) + S#*  — [(In — L) + 4] ]
Logical RS 0.36S(N) S(N) —1if N=0; 8(N) =0if N=0.
T#* — (L. = 4)
Shift Right Double 210 4+ 072 (P + Q + W, — total number of words in first operand field (in-
Logical RS M) + 0.72S(N) cluding partial field).
W. — total number of words in second operand field (in-
Shift Right Single 2.10 + 0.36 (P + Q + cluding partial field).
Logical RS M) + 0.36S(N) ———— . . . .
* This term occurs if an instruction terminates before the
Store Character RX | 38.18 L count is reached.
** If the result is a mixed number the next highest integer

is used.



INPUT- OUTPUT DEVICES

The RCA Spectra 70 Series includes a wide-
range of input-output devices to assist the user
in solving all of his data-processing requirements.

Model 70/97 Console and Typewriter

The Model 70/97 Console and Typewriter,
available with the RCA Model 70/45 and 70/55
Processors, is a free-standing, self-contained unit
which provides sufficient control to enable system
operation in conjunction with the operating sys-
tem programs. The operator has complete control
of the system and communication with the system
via a set of control switches and a console type-
writer.

The set of control switches on the console allows
for loading programs or data into memory, start-
ing programs, displaying current processing state,
and interrupting processor operation.

A console typewriter mounted on the console
enables the operator to communicate with the
operating system programs and vice versa.

Control electronics permits communication with
the processor via the RCA Standard Interface.
The control electronics for the console typewriter
generates a parity bit for each character sent to
the processor and performs a bit-by-bit echo check
on the characters sent to the typewriter.

The following optional feature is available with
the console typewriter:

Pin Feed Platen — provides for non-slip con-
tinuous-form feeding on the typewriter.

Model 70/214 Interrogating Typewriter

The Model 70/214 Interrogating Typewriter is
a send-receive device capable of operating at a
speed of up to 10 characters per second.

Bi-directional communication is possible be-
tween the typewriter and a Model 70/15 Pro-
cessor. Up to 72 characters may be printed on a
line and one carbon copy can be prepared.

Accuracy control is provided by generating a
parity bit for each character sent to the processor
and by performing a bit-by-bit echo check on the
characters sent to the printer.

The interrogating typewriter provides the facil-
ity to manually interrupt the processor. This fea-
ture allows for manual insertion of parameters
or interrogation information.

The following optional feature is available with
this interrogating typewriter:

Pin Feed Platen — provides for non-slip con-
tinuous-form feeding.

Model 70/216 Interrogating Typewriter

The Model 70/216 Interrogating Typewriter is
a send-receive device capable of operating at a
speed of up to 10 characters per second.

Bi-directional communication is possible be-
tween the typewriter and a Model. 70 /25Processor.
Up to 72 characters may be printed on a line and
one carbon copy can be prepared.

Accuracy control is provided by generating a
parity bit for each character sent to the processor
and performing a bit-by-bit echo check on the
characters sent to the printer.

The interrogating typewriter provides the facil-
ity to manually interrupt the processor. This fea-
ture allows for manual insertion of parameters
or interrogation information.

The following optional feature is available with
the interrogating typewriter.

Pin Feed Platen — provides for non-slip con-
tinuous form feeding.

Model 70/221 Paper Tape Reader/Punch

The Model 70/221 Paper Tape Reader/Punch
consists of a 200 character-per-second reader and
a 100 character-per-second punch. Manual con-
trols are provided for selecting the width of the
paper tape to be processed. Both the reader and
the punch are capable of handling 5, 6, 7 or 8-
channel 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 will
be replaced in high-speed memory with the sys-
tems error byte.

The reader/punch handles 11/16-inch, 7/8-inch
or 1l-inch paper tape and provides spooling capa-
bility for reels up to 1,000 feet in length. Paper
tape strips may also be read by this device.

The following optional features are available
with the paper tape reader/punch:

EBCDIC Mode — provides the ability to punch
and read a modified EBCDIC code with
8-channel tape. The EBCDIC code from
the processor is modified on punching so
that even parity is placed on the paper
tape. Facility to translate the paper-tape
code is contained in the reader.

6-level Advanced Sprocket — provides the abil-
ity to read and punch 6-level advanced
sprocket-hole tape.



Figure 5. Model 70/97 Console and Typewriter

——

Figure 6. Model 70/221 Paper Tape Reader/Punch
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Model 70/234 Card Punch

The Model 70/234 Card Punch is an 80-column
row-oriented card punch. The unit is capable of
feeding, punching, and checking cards at a rate
up to 100 cards per minute.

The device contains a 960-bit storage buffer
which provides temporary storage for punched
data. This storage buffer allows card-punching
operations to be performed independently of the
processor.

Transmission of data between the buffer and
the punch is checked for parity to ensure data
integrity. 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 to the operator.
Both the input hopper and output stacker have a
capacity 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 optional features are available
with this card punch:

Column Binary Feature — provides the ability
to punch all possible punch-configurations
with a single card.

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

Model 70/236 Card Punch

The Model 70/236 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 rates up
to 120 kilobytes per second permits card punch-
ing to be performed independently of the
processor.

Data is constantly monitored during transmis-
sion from the processor to the buffer and from the
buffer to the punch. A read-after-punch-feature
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
configurations to the Extended Hollerith card
code. All 256 possible code configurations can
be punched.
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The input hopper capacity is 1,000 cards and
the two selectable output stackers have a capacity
of 850 cards each. The device may be loaded while
it is operating.

The following optional features are available
with this card punch:

Reader Punch Feature — permits punch-read-
feed for a single card.

Column Binary Feature — provides the ability
to read and/or punch all possible punch
configurations from a single card.

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

Model 70/237 Card Reader

The Model 70/237 Card Reader reads standard
80-column punched cards at a rate of up to 1,435
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 2,000 cards. Cards
may be routed under program control to one of
two selectable output stackers. Each stacker holds
up to 2,000 cards. Loading and unloading of the
reader is permitted while the device is running.

This reader is a self-powered device containing
all necessary reading, timing, control, and accu-
racy-checking circuitry. The reader translates
the Extended Hollerith card code to the Ex-
tended Binary-Coded-Decimal Interchange Code
(EBCDIC). Any punched hole combination for
which there exists no corresponding machine code
byte causes the systems error byte to be gen-
erated and transferred to high-speed memory.

The following optional features are available
with this card reader:

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

a. Read punched-hole data only (CR).
b. Read pencil-mark data only (MR).

¢. 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
the above three modes is possible in any
one document pass.



Figure 8. Model 70/237 Card Reader
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51-Column Stub Read — permits the feeding,
reading, and processing of either 80 or 51-
column cards depending upon the setting
of a manual switch on the card reader and
manual adjustment to the hopper and
stackers.

Card-Read Column Binary — permits punched-
hole information to be transferred to high-
speed memory without translation. Each
card column represents two-memory byte
locations.

Model 70/242 Printer, Medium Speed

The Model 70/242 Printer, Medium Speed, is
a fully buffered, drum-type printer which pre-
pares printed output documents at rates up to
600 lines per minute. A single data line contains
132-print positions. A selected 64-character subset
of the Extended Binary-Coded-Decimal Inter-
change Code (EBCDIC) may be printed.

A control electronics unit in the printer pro-
vides the means for communicating between the
printer, print buffer, and the RCA Standard
Interface. On command from the processor, a data
line (any number of characters up to 132) is
transferred to the buffer. When the buffer is
loaded, printing is performed independently of
the processor.

Vertical paper movement can be accomplished
by loop control, program control, or a combina-
tion of both. Single line paper-advance time is less
than 12 milliseconds and vertical tab rate is 27
inches per second.

The printer is capable of handling edge-perfo-
rated, fan-fold paper and card stock. Form widths
may be 4 inches to 183/ 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-char-
acter subset is detected in the buffer.

Model 70/243 Printer, Hi-Speed

The Model 70/243 Printer, Hi-Speed, is a fully
buffered, drum-type printer which prepares
printed documents at rates up to 1,250 lines per
minute. A single line contains 132-print posi-
tions. A selected 64-character subset of the Ex-
tended Binary-Coded-Decimal-Interchange Code
(EBCDIC) may be printed.

A control electronics unit in the printer pro-
vides the means for communicating between the
printer, print buffer, and the RCA Standard
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Interface. On command from the processor, a data
line (any number of characters up to 132) is
transferred to the buffer. When the buffer is
loaded, printing is performed independently of
the processor.

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

The printer is capable of handling edge-perfo-
rated, fan-fold paper and card stock. Form widths
may be 4 inches to 183/ 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.

Model 70/249 Bill Feed Printer

The Model 70/249 Bill Feed Printer prints on
continuous forms at rates up to 600 lines per
minute; or on card documents at rates up to
800 lines per minute (400 cards for each of two
feed channels).

A movable print unit allows the operator to
easily change from continuous-forms feeding to
card-document feeding. Conveniently located con-
trols, hoppers, and stackers, all accessible from
the front, permit easy operation.

The bill feed printer can process cards ranging
from a single 51-column card to an 80-column
card with an 80-column 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
1,200 standard tab cards. Twenty-five 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 nu-
meric, and 12 special characters may be printed.

The following optional features are available
with this printer.

Interchangeable Print Chains — permits chang-
ing of printable graphics.

Read Compare — of up to 30 columns from the
160 (2 cards) columns is available as an
optional feature. Selection of the desired
30 columns is accomplished by means of
an operator-wired plugboard.



Figure 10. Model 70/432 Magnetic Tape Unit
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Model 70/251 Videoscan Document Reader

The Model 70/251 Videoscan Document Reader
is a high-speed, on-line optical-character reader
capable of reading (on-demand) a single line of
printed characters from a document at a rate of
up to 1,300 documents per minute. If synchronous
feeding is specified by program, a rate of up to
1,800 documents per minute can be achieved.
The printed characters may be produced by a
standard electric typewriter or a drum-type
printer equipped with the RCA N-2 type font.
Offset or letterpress printed characters in this
font may also be read. The following RCA N-2
characters can be read and will be translated to
their equivalent Extended Binary-Coded-Decimal
Interchange Code (EBCDIC) :

RCA
(N-2 Chars.)

Zero
One
Two
Three
Four
Five
Six
Seven
Eight
Nine
Period
Dash
Dollars
Asterisk
Blank

JOoOwnFWUHO

7

*

In addition, a long vertical mark (LVM) which
may be preprinted or made with a pencil stroke
will be recognized and translated to an “at the
rate of” symbol @.

The following document sizes can be handled
by the transport:

Width — 2.5 inches — 8.5 inches
Height — 2.5 inches — 4.0 inches
Thickness — 0.008 inch — 0.01 inch

Characters are placed on the document 10 to
the inch with a maximum of 80 characters on a
single document.

The input hopper has a capacity of approxi-
mately 17.5 inches. Two output stackers are pro-
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vided (accept and reject) each with a capacity
of 1534, inches. Both the input hopper and the
two output stackers may be loaded or unloaded
while the reader is operating.

An off-line select feature permits properly
marked documents to be directed to a specific
output stacker.

All characters scanned are converted to video
signals which are processed and transferred to
the Spectra 70 Processors through the RCA Stand-
ard Interface. If an unreadable character is de-
tected, a substitute character (systems error
byte) will be sent to high-speed memory. Other
accuracy controls are provided for detecting
double-fed documents and a jam condition.

The following special features are available
with the Videoscan Document Reader:

Mark Reading — permits vertical or slant
marks made with an ordinary lead pencil
to be read. Mark-read grid options of 10,
12, or 12-row binary are available.

Card Reading — permits reading of standard
80-column punched cards at a rate of up to
500 cards per minute. The reader trans-
lates the Extended Hollerith card code to
the Extended Binary-Coded-Decimal Inter-
change Code (EBCDIC). A binary card-
read option is also available.

Model 70/432 Magnetic Tape Unit

The Model 70/432 Magnetic Tape Unit consists
of two tape stations contained in one rack. The
Model 70/432-1 permits single tape station opera-
tion while the Model 70/432-2 permits simultane-
ous operation (read-read, read-write, and write-
write) of both tape stations. This tape unit can
be physically connected to other 70/432 or 70/442
Magnetic Tape Units to make a grouping of four
tape stations. Alternatively, it can be connected
to one or two Model 70/445 Tape Stations to
make a grouping of three or four tape stations.

Each Model 70/432 Tape Station is capable of
reading and writing 1% inch, 9-channel, magnetic
polyester tape at the rate of 30,000 bytes or 60,000
decimal-digits per second. Reading is possible in
the forward or reverse direction. Writing and
erasing may be accomplished in the forward
direction only. The Model 70/432 Magnetic Tape
Unit is completely compatible with all IBM* 2400
Series Tape Units.



70/432 Characteristics

Tape Speed:
37.5 inches per second

Tape Rewind Speed:
100 inches per second

Recording Density:
800 bits per inch

Nominal Gap Size:
0.6 inch

Reel Dimensions:
10.5 inches

Number of Feet per Reel:
2,400

Accuracy controls provided include: remote
lockout, local lockout, write lockout, read-after-
write, lateral-parity check, longitudinal-parity
check, and cyclical-redundancy check.

The following optional feature is available with
this tape unit:

7-Channel Tape Feature — permits reading and
writing 7-channel tape in IBM binary or
BCD mode. Recording density can be spec-
ified at 200, 556, or 800 bits per inch
providing a 7,500, 20,800 or 30,000 char-
acter-per-second transfer rate respectively.
0dd or even parity may be specified.

Model 70/442 Magnetic Tape Unit

The Model 70/442 Magnetic Tape Unit consists
of two tape stations contained in one rack. The
Model 70/442-1 permits single tape station opera-
tion while the Model 70/442-2 permits simultane-
ous operation (read-read, read-write, write-write)
of both tape stations. This tape unit can be phys-
ically connected to other Model 70/442 or 70/432
Magnetic Tape Units to make a grouping of four
tape stations. Alternatively, it can be connected
to one or two Model 70/445 Tape Stations to
make a grouping of three or four tape stations.

Each Model 70/442 Tape Station is capable of
reading and writing 14 inch, 9-channel, magnetic
polyester tape at the rate of 60,000 bytes or
120,000 decimal-digits per second. Reading is pos-
sible in the forward or reverse direction. Writing
and erasing may be accomplished in the forward
direction only. The Model 70/442 Magnetic Tape
Unit is completely compatible with all IBM 2400
Series Tape Units.
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70/442 Characteristics

Tape Speed:
75 inches per second

Tape Rewind Speed:
150 inches per second

Recording Density:
800 bits per inch

Nominal Gap Size:
0.6 inch

Reel Dimensions:
10.5 inches

Number of Feet per Reel:
2,400

Accuracy controls provided include: remote
lockout, local lockout, write lockout, read-after-
write, lateral-parity check, longitudinal-parity
check, and cyclical-redundancy check.

The following optional feature is available with
this tape unit:

7-Channel Tape Feature — permits reading and
writing 7-channel tape in IBM binary or
BCD mode. Recording density can be spec-
ified at 200, 556, or 800 bits per inch pro-
viding a 15,000, 41,700, or 60,000 charac-
ter-per-second transfer rate respectively.
Odd or even parity may be specified.

Model 70/445 Magnetic Tape Station

The Model 70/445-1 Magnetic Tape Station is
capable of reading and writing 14 inch, 9-channel,
magnetic polyester tape at the rate of 120,000
bytes or 240,000 decimal digits per second. The
Model 70/445-2 Magnetic Tape Station is iden-
tical to the 70/445-1 with the exception that it is
included in a simultaneous tape grouping (read-
read, read-write, write-write). This tape station
can be physically connected to another Model
70/445 to make a grouping of up to four tape
stations. Alternatively, it can be connected to a
Model 70/432 or 70/442 Magnetic Tape Unit to
make a group of three or four tape stations.

Reading and writing are possible in the for-
ward or reverse direction. Writing and erasing
may be accomplished in the forward direction
only. The Model 70/445 Magnetic Tape Station is
completely compatible with all IBM 2400 Series
Tape Units.



70/445 Characteristics

Tape Speed:
150 inches per second

Tape Rewind Speed:
300 inches per second

Recording Density:
800 bits per inch

Nominal Gap Size:
0.6 inch (reading), 0.65 inch (writing)

Reel Dimensions:
10.5 inches

Number of Feet per Reel:
2,400

Accuracy controls provided include: remote
lockout, local lockout, write lockout, read-after-
write, lateral-parity check, longitudinal-parity
check, and cyclical-redundancy check.

The following optional feature is available with
this tape station:

7-Channel Tape Feature — permits reading and
writing 7-channel tape in IBM binary or
BCD mode. Recording density can be spec-
ified at 200, 556, or 800 bits per inch pro-
viding a 30,000, 83,400 or 120,000 charac-
ter-per-second transfer rate respectively.
Odd or even parity may be specified.

Model 70/472-108, -116
Tape Controller (Single Channel)

The Model 70/472-108, -116 Tape Controller
(single-channel) controls the operation of up to
8 (Model 70/472-108) or 16 (Model 70/472-116)
Tape Stations. Any combination of Model 70/445
Tape Stations, 70/432, or 70/442 Tape Units can
be operated by this controller.

All accuracy checks and controls associated with
tape station operation are indicated to the pro-
cessor by the tape controller. These accuracy con-
trols include ; read-after-write, longitudinal-parity
check, lateral-parity check, cyclical-redundancy
check (9-level) and re-read with error correction
(9-level).

The following optional features are available
with these tape controllers:

7-Channel Tape Feature — permits operation of
both 7 and 9-channel tape stations or tape
units in any combination.

Pack-Unpack Feature — converts four 6-bit
characters on tape to three 8-bit characters
in high-speed memory when reading and
vice versa when writing.
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Model 70/472-208, -216
Tape Controller (Dual Channel)

The Model 70/472-208, -216 Tape Controller
(dual-channel) controls the operation of up to 8
(Model 70/472-208) or 16 (Model 70/472-216)
Tape Stations. Read-read, read-write, or write-
write simultaneity is possible on any two tape
stations serviced by this controller. Model 70/
445-2 Tape Stations, 70/432-2, or 70/442-2 Tape
Units in any combination can be utilized.

All accuracy check and controls associated with
tape station operation are indicated to the pro-
cessor by the tape controller. These accuracy con-
trols include: read-after-write, longitudinal-parity
check, lateral-parity check, cyclical-redundancy
check (9-level) and re-read with error correction
(9-level).

The following optional features are available
with these tape controllers:

7-Channel Tape Feature — permits operation
of both 7 and 9-channel tape stations or
tape units in any combination.

Pack-Unpack Feature — converts four 6-bit
characters on tape to three 8-bit characters
in high-speed memory when reading and
vice versa when writing.

Model 70/551 Random Access Controller

The Model 70/551 Random Access Controller
operates all random-access devices in the Spectra
70 Series. The following devices are presently
available to be operated by the controller.

Model 70/564 Disc Storage Unit
Model 70/565 Drum Memory Unit
Model 70/568 Mass Storage Unit

Up to 8 devices may be operated by one con-
troller. Intermixing of different devices on one
controller is permitted but from a programming
viewpoint all devices look the same. The controller
has a standard set of commands which it trans-
lates into specific commands for each of the dif-
ferent devices. The seeking or selecting of specific
locations within a file is performed independently
of the processor, Facilities for searching or locat-
ing a particular data record are also provided by
the controller.

The open-ended design of the Model 70/551
Controller allows for inclusion of any new devices
should the need arise.

The controller maintains a comprehensive accu-
racy check on data being read and written. The



data integrity is assured by the addition of two-
check characters to the trailing end of each
recorded block.

The following optional special features are
available with this controller:

Off-Line Scan — provides an automatic rapid
search of the random-access file for a spe-
cific identifier or condition.

Record Overflow — allows a logical record to
overflow from one track to another track.
This feature is highly useful in achieving
greater data packing efficiency and in
formatting records which exceed the capac-
ity of the track.

Model 70/564 Disc Storage Unit

The Model 70/564 Disc Storage Unit provides
random-access storage for 7.25 million bytes of
information on an interchangeable disc pack. The
operation of this device is controlled by the Model
70/551 Random Access Controller and up to eight
units may be attached to one controller.

The disc storage unit consists of 203 tracks per
read/write head and has 10 heads providing a
total disc-pack capacity of 2,030 tracks. With a
packing density of 1,100 bits per inch, each track
contains 3,660 bytes producing a total informa-
tion capacity of 7.25 million bytes per disc pack.

The disc pack is removable and interchange-
able. Interchangeability denotes the capability of
any disc-storage unit to read disc-pack informa-
tion previously written by any other disc storage
unit. The disc pack weighs about 10 pounds and
can be changed in less than one minute.

Data is transferred between the processor and
the disc pack at the rate of 156,000 bytes per
second. The track-to-track access is 380 milli-
seconds. The average seek time is 85 milliseconds
with a maximum of 145 milliseconds. Since the
discs rotate at 2,400 RPM there is an average
latency of 12.5 milliseconds.

All accuracy control and data validity checking
for the Disc Storage Unit are performed in con-
junction with the Model 70/551 Random Access
Controller.

Model 70/565 Drum Memory Unit

The Model 70/565 Drum Memory Unit consists
of a magnetic data drum and associated control
electronics, The operation of the device is con-
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trolled by the Model 70/551 Random Access
Controller. The drum provides random-access
storage up to a maximum of 1 million 8-bit bytes.

The drum consists of 16 cylinders, each cyl-
inder containing 32 tracks. A packing density
of 570 bits per inch provides a track-storage
capacity of 2,020 bytes per track. The drum has
512 read/write heads (one per track) thus mak-
ing each track individually addressable. A drum
speed of 3,600 RPM produces an average access
time of 8.6 milliseconds. Data is transferred at
approximately 936,000 bits/sec of 117,000 bytes/
sec.

All accuracy-control and data-validity checking
for this device is performed in conjunction with
the Model 70/551 Random Access Controller.

Model 70/568 Mass Storage Unit

The Model 70/568 Mass Storage Unit consists
of a mass storage, retrieval unit, and associated
control electronics. The operation of this device
is controlled by the Model 70/551 Random Access
Controller. The Model 70/568-1 consists of from
one to eight removable magazines. The Model
70/568-2 Extension Assembly can be added to the
niass storage unit to increase the magazine capac-
ity to 16. The mass-storage unit and the expansion
assembly are serviced by one read/write station.
Up to 8 read/write stations may be attached to a
Model 70/551 Random Access Controller, provid-
ing multi-billion byte-storage capacity in the milli-
second access range.

The basic storage elements of the mass memory
unit is a 16-inch by 414 inch magnetic card. Data
is recorded on one side of the card only. Each
Model 70/568 card contains 18 separately ad-
dressable tracks of 960 bytes each. There are 256
cards housed in each magazine.

A card is removed from a magazine and enters
a raceway over which it is transported to a read/
write station (revolving capstan). At the read/
write station the card passes beneath a set of
eight read/write heads where data is either read
or recorded. The read/write station includes a
gate which controls the recirculation or return
of the card to its associated magazine.

All accuracy control and data validity checking
for the Mass Storage Unit is performed in con-
junction with the Model 70/551 Random Access
Controller.



Figure 11. Model 70/568 Mass Storage Unit
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Model 70/627 Data Exchange Control

The Model 70/627 Data Exchange Control
(DXC) enables any two RCA Spectra 70 Series
Processors 70/15, 70/25, 70/45 or 70/55 to com-
municate with each other. Data transmission may
be in either direction but only in one direction at
a time,.

This unit provides two sets of cables, each of
which connects to a processor via the RCA Stan-
dard Interface. Data is transmitted between the
DXC and a processor in bursts of 8 bytes at the
maximum rate of the interconnecting channel.
The average data rate depends on the type of
channel used and the number of simultaneously
active devices attached to the transmitting or
receiving processor.

Character-parity checking is performed to en-
sure the accuracy of the data transmitted.

An installation feature is available which per-
mits the user to assign initiation priority to one
of the processors. This ensures proper control
over the possibility of two processors attempting
to initiate transmission simultaneously,

Model 70/652 Communication Control
(Single Channel)

The Model 70/652 Communication Control en-
ables the RCA Model 70/15 Processor to transmit
and receive data via 3KC voice-grade communica-
tions lines. With this control unit, the RCA Model
70/15 Processor can exchange data over long dis-
tances with another Spectra 70 Series Processor,
an RCA 301 System Processor, or an RCA 3301
System Processor.

When interconnected to an RCA 301 System
Processor the following equipment is required:
a Model 376 Communication Control or a Model
378 Communication Mode Control and a Model
6012 Communication Buffer.

When interconnected to an RCA 3301 System
Processor the following equipment is required:
Model 3376 Communication Control or a Model
3378 Communication Mode Control and a Model
6012 Communication Buffer.

The communication control unit performs both
the transmit function and the receive function,
one function at a time, over a single telephone
line as in a half-duplex operation. This control
unit can operate with public telephone network
systems, leased-lines, or private telephone net-
work systems. Digital subsets are required to
interface the communications lines. Manual or
automatic dialing and automatic answering tech-
niques may be employed.
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Data

Model Data Rate
No. Service Set bits/sec
70/652-26 Message Network— AT&T 201A3 2000
Auto. Dial
70/652-25 Message Network— AT&T 201A3 2000
Manual Dial
70/652-25 Private Line AT&T 201B 2400
70/652-25 Private Line W.U. 2241 2400
70/652-256 Broad-band Switching— W.U. 2241 2400

Manual Dial

Transmission rate is at 250 or 300 characters
per second for message network and private-wire
facilities, respectively.

The communication control interfaces the dig-
ital subset and does character framing and serial-
ization of the data being exchanged. Channel
coordination functions are effected by program
control through this control unit.

Character-parity checking is performed as the
data is exchanged with the subset. The transmis-
sion line code is eight bits per character (6 infor-
mation bits, 1 parity bit, and 1 control bit) with
even parity (excluding the control bit).

As an installation option, this control unit can
be readily adapted to exchange 9-level code.,

Model 70/653 Communication Control
(Single Channel)

The Model 70/653 Communication Control en-
ables the RCA Model 70/25, 70/45, or 70/55
Processors to transmit and receive data via SKC
voice-grade communications lines or a line having
a nominal band-width of 48KC. This control en-
ables data to be exchanged over long distances
with another RCA Spectra 70 Series Processor,
an RCA 301 System Processor, or RCA 3301
System Processor.

When interconnected to an RCA 301 System
Processor the following equipment is required:
a Model 376 Communication Control or a Model
378 Communication Mode Control and a Model
6012 Communication Buffer.

When interconnected to an RCA 3301 System
Processor the following equipment is required:
a Model 3376 Communication Control or a Model
3378 Communication Mode Control and a Model
6012 Communication Buffer.

The communication control unit performs both
the transmit function and the receive function,
one function at a time, over a single telephone
line as in a half-duplex operation. This control
unit can operate with public-telephone network
systems, leased-lines, or private-telephone net-
work systems. Digital subsets are required to



interface the communications lines. Manual or
automatic dialing and automatic answering tech-
niques may be employed.

Data

Model Data Rate
No. Service Set bits/sec
70/653-26 Message Network— AT&T 201A3 2000
Auto. Dial
70/653-25 Message Network— AT&T 201A3 2000
Manual Dial
70/6563-26 Private Line AT&T 201B 2400
70/653-25 Private Line W.U. 2241 2400
70/653-25 Broad-band Switching— W.U. 2241 2400
Manual Dial
70/653-34 AT&T Telpak A AT&T 301B 40,800

For Models 70/653-5 and 70/653-26, transmis-
sion rate via 3KC voice-grade communications
lines is 250 or 300 characters per second for
message network and private-wire facilities,
respectively.

Transmission rate is 5,100 characters per sec-
ond for Model 70/653-34 over private-leased lines
having a nominal bandwidth of 48KC.

The communication control interfaces the
digital subset and does character framing and
serialization of the data being exchanged. Channel
coordination functions are performed automat-
ically. Initiation and termination functions are
effected under program control. Character and
message-block parity checking is done by this con-
trol unit as the data is exchanged with the subset.

The transmission line code is eight bits per char-
acter (6 information bits, 1 parity bit, and 1 con-
trol bit) with even parity (excluding control bit).

As an installation option, this control unit can
be readily adapted to exchange 9-level code.

Model 70/664 Communication Buffer Control

The Model 70/664 Communication Buffer Con-
trol provides the interface matching for the Model
70/672 Communication Multiplexor Channel and
the communication line buffers (Model 70/710
Telegraph Buffer, Models 70/720, 70/721, 70/722
Communications Buffers, and Model 70/723 Auto-
din Buffer). The buffer control continuously scans
the line buffers transferring status information
and data characters to the communication multi-
plexor channel via the standard interface, as well
as interpreting and executing the commands
received from the communication multiplexor.

One buffer control services up to 48 line buffers
accommodating a variety of grades of com-
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munications circuits operating at various trans-
mission rates (45.5 bits per second through 4,800
bits per second). This capability permits simul-
taneous use of a broad range of communications
devices in duplex and half-duplex operation,

When equipped with the Autodin special fea-
ture, the buffer control can accommodate up to
six Model 70/723 Autodin Buffers.

Model 70/672
Communication Multiplexor Channel

The Model 70/672 Communication Multiplexor
Channel (CMC) enables the RCA Model 70/45
to perform simultaneous, multiline servicing for
up to 256 remote communications devices or
equivalent combination of remote and peripheral
devices. This unit replaces the standard multi-
plexor channel but retains the same basic rela-
tionship to the processor and peripheral devices.

The CMC accommodates a wide range of com-
munications facilities, terminals, and channel co-
ordination procedures. Provision is made for the
following communications systems’ character-
istics:

5-level telegraph systems using “FIGS H

LTRS” terminate sequence (U. S. stand-
ard)

5-level telegraph systems using “NNNN” ter-
minate sequence (international standard)

5-level telegraph systems using RCA 301/3301
compatible control (DD;, DD,)

6-level teletypesetter systems

5, 6, 7, and 8-level data speed models I and II
systems using ASCII

Autodin system field-data code or ASCII Re-
mote UNIVAC 1004 system

Card Transceiver system using “4 out of 8”
constant ratio code

IBM 1050 systems

IBM synchronous transmit/receive

(teleprocessing systems)
Remote terminals using RCA 301/3301 code

Remote RCA 301/3301 System Processor
equipped with a Model 378/3378 Com-
munication Mode Control and Model 6012
Communication Buffer or with a Model
376/3376 Communication Control.

system



By using one or more Model 70/664 Communi-
cation Buffer Control (up to a maximum of eight)
and the appropriate buffers, any combination of
the above communications systems (up to a maxi-
mum of eight different systems) can be imple-
mented for a given communication multiplexor
channel. As an alternative, any of the above com-
munications systems can be combined with stand-
dard input-output controls and devices within the
limitations imposed by available trunk and system
capacity.

The communication multiplexor channel exe-
cutes the input-output instructions initiated by
the program of the processor. It performs the
channel coordination functions as specified by the
program. The program designates the rules under
which each communication line and terminal de-
vice will operate. These rules include the control
characters to be recognized and the action the
communication multiplexor channel is to take upon
such recognition.

The program-initiated instructions are executed
by the multiplexor channel by commands to the
Model 70/664 Communication Buffer Control
through the standard interface. In addition to
executing these commands, the communication
buffer control effects the necessary timing, con-
trol, and data interchange between the multi-
plexor and the line buffer. The line buffer provides
the proper interface to the line and device by
framing inbound characters, serializing outbound
characters, and coordinating with the buffer con-
trol in the transfer of each character.

Once the input-output instruction is initiated
by the processor program, the flow of data is
essentially independent of the processor.

The communication multiplexor channel auto-
matically performs character and message block-
parity checking as required for any given system.

Transmission rates vary with the character-
istics of the individual communication system em-
ployed. The buffers used in communications
systems previously listed fall into one of the fol-
lowing categories of character configuration and
transmission rate:

Bits Char. Line Code
Per Second Per Second Units per Char.
455 to 75 5.3 to 10.0 7.5 to 8.5
75 to 180 10 to 18 9.0 to 11.5
1,050 to 1,800 100 to 180 Always 10.0
2,000 or 2,400 250 or 300 7.0, 8.0, 9.0
1,200 to 4,800 150 to 600 Always 8.0

Model 70/710 Telegraph Buffer

The Model 70/710 Telegraph Buffer permits
communications between an RCA Model 70/45
Processor equipped with a Model 70/672 Com-
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munication Multiplexor Channel, a Model 70,664
Communication Buffer Control, and remote tele-
typewriter devices over private-telegraph cir-
cuits. This buffer provides two-way, non-simul-
taneous operation between the processor and the
remote devices. Simultaneous operations on a full-
duplex circuit requires two buffers. Each buffer
is associated with one scan position on the com-
munication buffer control. Single station and
multiple station circuits can be accommodated
with this buffer. The telegraph buffer operates
with 5-level codes at transmission speeds of 60,
66, 75, and 100 words per minute. It also operates
with 6-level code at 53 and 66 words per minute.
The code levels transmission rates are selected at
the time of installation. No data detection is also
an installation option.

Model 70/720 Communication Buffer

The Model 70/720 Communication Buffer en-
ables an RCA 70/45 Processor equipped with a
Model 70/672 Communication Multiplexor Chan-
nel and a Model 70/664 Communication Buffer
Control to communicate with remote devices over
common-carrier facilities. This buffer provi