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INTRODUCING
THE VARIAN 74 SYSTEM

The Varian 74 System is a general-pur-
pose, microprogrammed computer system
for scientific, industrial, and data-commu-
nication applications. Features included
with the V74 make it a complete com-
puter system.

The Varian 74 features:

« Large Instruction Set -- Recognizes
160 arithmetic, decision, and control
instructions, many of which can be
microcoded to extend the effective
instruction repertcire intc the
hundreds.

« Keyboard-CRT display terminal. This
peripheral device provides a Teletype-
compatible keyboard and an 80-
character, 24-line display.

e 512-word writable control store that
permits dynamic loading of user-
written or standard-VDM firmware.
Stack processing, byte handling, and
FORTRAN-accelerator firmware rou-
tines are provided.

« Memory map and memory protection
for up to 256K words of main memory.

* Modular 8K Core Memory -- Can be
expanded in 8K increments, from
the minimum of 32K to a maximum
of 256K with the memory expansion
chassis and memory map option.
Cycle time is 660 nanoseconds.

Modular 16K Core Memory Op-
tion -- Can be expanded in 16K
increments, from the minimum of
32K to a maximum of 256K with the
memory expansion chassis and
memory map option. Cycle time is
1200 nanoseconds.

* Modular Semiconductor Memory --
Can be expanded in 8,192 word (8K)
increments, from the minimum of
32K to a maximum of 256K with the
memory expansion chassis and
memory map option. Cycle time is
330 nanoseconds.

* Extensive Software -- The available
package includes the DAS assemblers;
binary load/dump (BLD Il) program;
AID Il for debugging; MAINTAIN Il
for troubleshooting; FORTRAN |V,
BASIC; the business-oriented RPG 1V
compiler; the Varian Master Operat-
ing System (MOS); a comprehensive
mathematical and utility subroutine
library; the VORTEX and VORTEX I
real-time, multitasking operating sys-
tem; a Basic Real-Time Executive
(BEST); and PERT.

Scope of the Handbook

This Handbook explains the Varian 74
system and its capabilities. 1t contains
both hardware and software information.
The organization of the Handbook allows
the experienced programmer or systems
engineer to refer directly to the material
that will aid him in understanding specific,
task-related elements of the system.
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FOREWORD

Varian Data Machines invites suggestions
on the contents of the Handbook so future
revisions can be more useful to you - the
reader. Direct any comments to the Publi-
cations Department, Varian Data Ma-
chines, 2722 Michelson Drive, p.o. box e,
Irvine, California, 92664.

Support Documentation

To ensure full utilization of the Varian 74
system, complete documentation (includ-
ing this Handbook) is provided with each
system.

Documents such as logic diagrams, sche-
matics, and parts lists are supplied in a

System Maintenance Manual. This manual
is assembled when the equipment is
shipped, and reflects the configuration of a
specific system.

Other documentation provided with Varian
74 systems includes: technical manuals for
internal computer options and peripheral
devices; the Varian 73/620 Test Programs
Manual, which describes operation of the
MAINTAIN |l system for diagnosing hard-
ware malfunctions; programming manuals
explaining software systems not discussed
in detail in this Handbook, e.g.,, FORTRAN
IV, BASIC, MOS, VORTEX Il, etc.; and
manuals and other documents relating to
equipment designed to meet special, non-
standard applications requirements.
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VARIAN 74 COMPUTER SYSTEM

SECTION 1-VARIAN 74 SYSTEM COMPUTER

General Description

The Varian 74 system (figure 1-1) is a
complete computer system, with a key-
board-CRT display terminal. It is designed
for maximum performance in instrumenta-
tion, data acquisition, and communica-
tions systems, making it ideal for a variety
of scientific industrial, and data communi-
cations applications.

The computer processes 16-bit words in a
full cycle memory time of 330 nanoseconds
(semiconductor memory) and 660 na-
noseconds (8K core memory). Both are
dual-port memories. A single-port 16K core
memory with a full cycle memory time of

option.

The system is configured on the B-port
which allows the A-port to be used in dual
processor configurations, or high speed
1/0 channels.

The instruction set of the Varian 74 system
consists of 160 basic instructions, many of
which can be microcoded to extend the
effective repertoire to several hundred
instructions.

The two types of expandable, random-ac-
cess, 3-wire/3-dimensional magnetic core
memories can be expanded in 8,192-word
(8K) or 16,384-word (16K) increments from
32,768 words (32K) up to 262,144 words
(256K) with the memory expansion chassis
and memory map option. The dual-port 8K
core memory is standard equipment; the
single-port 16K core memory is an option.

The semiconductor random access mem-
ory can be expanded in 8K-word incre-
ments from 32K up to 256K with the mem-
ory expansion chassis and memory map

option. It has a Data Save mode for main-
taining memory content during periods of
primary ac power loss.

The central processing unit features a
general purpose set of registers, 16-bit
wide data paths, arithmetic and logical
function generators, and data path selec-
tion logic under control of microprogram-
ming firmware stored in a read only
memory or writable control store.

The Varian 74 maintains software compat-
ibility with the 620/f-100 through micro-
programming. Increased performance is
obtained via a faster processing system.
This compatibility includes direct, multi-
level indirect, immediate, preindexing and
postindexing, relative, and extended ad-
dressing modes.

The power supply is housed in a separate
chassis and supplies all necessary power
for the mainframe and 32K words of
memory. |/O expansion outside the main-
frame is powered by a separate supply. A
remote control turn-on from the control
panel is included.

The equipment cabinet is 77 inches (195.6
cm) high, 24 inches (61.0 cm) wide, and
30 inches (76.2 cm) deep. The table-top
keyboard-CRT terminal is 19 inches wide
(48.3 cm), 13 inches high (33.0 cm), and
23 inches deep (58.4 cm).

The mainframe chassis has space for two
additional writable control stores or one
additional writable control store and the
Floating Point Processor.

System options include: priority interrupt
module (PIM), buffer interlace controller
(BIC), and block transfer controller (BTC).
The PIM establishes eight levels of inter-
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VTil1-2132

Figure 1-1. The Varian 74 System
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rupt requests on the 1/0 bus in order of
priority. The BIC implements the direct
memory access (DMA) capabilities of the
basic computer, permitting cycle-stealing
170 data transfers between memory and
peripheral controllers at rates of up to
372,000 words per second, with semicon-
ductor memory. The BTC implements
automatic data transfers between periph-
eral controllers and memory via the Prior-
ity Memory Access (PMA).

The 1/0 expansion chassis can accommo-
date up to 22 etched-circuit controller
cards, up to eight wire-wrap controller
cards, or a combination of both. it con-
nects to the 170 port at the bottom rear of
the mainframe chassis via flat 1/0 cable
and paddleboard connectors.

The memory expansion chassis is a 7-inch
(7 card slots) chassis. The memory printed
circuit (PC) bus in the rear of each chassis
is connected via flat cable to extend the
memory buses between chassis.

Varian offers a complete complement of
peripheral devices and their controliers to
simplify total system planning and installa-
tion. Available peripherals include: high-
speed paper-tape equipment, magnetic
tape units, disc memories, punched-card
equipment, and a variety of analog, digital,
and communications equipment.

Standard software for the Varian 74
includes: the DAS symbolic assemblers,
FORTRAN |V, BASIC, Master Operating
System (MOS), the business-oriented RPG
IV, AID Il for debugging, MAINTAIN |l for
troubleshooting, plus a complete library of
mathematical and utility subroutines. Also
available is the Varian Omnitask Real-time
Executive Il (VORTEX Il), which is a
modular operating system for controlling,
scheduling, and monitoring tasks in a real-
time multiprogramming environment, uti-
lizing the memory map feature.

VARIAN 74 COMPUTER SYSTEM

Varian's field-service organization provides
a comprehensive program to aid the user
in planning, installing, and maintaining
the total system application. Service con-
tracts cover necessary scheduled preven-
tive maintenance and emergency repairs.
VOICE, Varian’s user organization, acts as
a clearing house for user inquiries and
suggestions, and provides information
about new products and system applica-
tions; both hardware and software.

Physical Characteristics

This section explains and illustrates the
standard system, /0 chassis, and memory
expansion chassis, along with power distri-
bution and control. Detailed explanations
of physical dimensions, circuit locations,
bus structures, connections, and general
assembly information is covered in the
foiiowing subsections.

Mainframe Chassis

The mainframe chassis (figure 1-2) accom-
modates the control panel, processor,
option board, 1/0 port, 32K of core and/or
semiconductor memory, memory map,
writable control store, additional writable
control store (optional), and the floating
point processor (optional).

The 14-inch (35.56 cm) high, 19-inch
(48.26 cm) wide and 1.38-inch (3.51 cm)
thick control panel (figure 1-3) contains all
of the controls and indicators necessary to
operate the computer. The control panel is
molded plastic with a printed circuit (PC)
card mounted behind the bottom half to
hold the light emitting diodes, switches,
and control logic. The front panel is hinged
to the front of the mainframe and folds
down, parallel to the floor, for easy access
to the circuit boards.

1-3



VARIAN 74 COMPUTER SYSTEM

FLEXIBLE FLAT
CABLE TO J3

170 BUS CABLE

CONTROL PANEL

VTI1-2131

Figure 1-2. Mainframe Chassis

The control panel makes connection to the
various circuit boards in the mainframe
via a 50-wire flat 1/0 cable, from a 50-pin
connector on the rear of the control panel.
A power cable also connects to the rear of
the control panel to activate the indicators
and switches.

The 15.6-inch (39.62 cm) wide, 19-inch
(48.26 cm) deep, 0.062-inch (.157 cm)

14

thick circuit boards (figure 1-4) slide into
the mainframe from the front and plug
into the power and memory buses in the
rear. The PC board slots are spaced on
0.6-inch (1.524 cm) centers with the
bottom slot made for a board with compo-
nents that would require two slots (e.g.,
core memory). Also, there are device
connectors for the PMA (J7A, J7B), CRT
(J8), and RTC (J9) mounted on the rear of
the option board.
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3/8 IN. PLASTIC SPACER

STIFFENER

VTII-2171

19.00 IN.
(48.26 CM)

Figure 1-4. Typical Circuit Board

The circuit boards are tied together via 50-
wire flat cables at the front. The front of
each circuit board has up to five 50-pin
board edge connectors and are numbered
from left to right (facing front) from J2
through J6 in vertical columns. The 1/0
flat cable buses connect the appropriate
circuit boards and can then loop in along
the bottom several inches to connect the
170 port. The 170 port accepts the paddle
board of the 170 expansion cable.

The power supply control and dc power
signals connect to the rear, right side of
the 14-inch chassis (when viewed from the
rear). The ac power for the fans enters at
the lower right rear. The six 4.5-inch
square, muffin fans are mounted vertically
on the right side of the mainframe (facing
rear). Memory and dc voltage distribution
is via a three-layer PC backplane mounted

1-6

vertically at the rear of the chassis that
provides access to all boards in the
mainframe.

1/0 Chassis

The 170 chassis is 10.5-inches (26.60 cm)
high, 19-inches (48.3 cm) wide. The chas-
sis can accommodate up to 22 etched-
circuit controller cards, up to eight wire-
wrap controller cards, or a combination of
both. One card slot contains an 1/0
expansion cable connector (figure 1-5),
one card slot contains the party line 1/0
expander and cable, one card slot contains
a terminator, one card slot contains the
other end of the 1/0 expander cable, and
one card slot contains either another 1/0
expansion cable for daisy chaining to the
next 1/0 expansion chassis or a termina-
tion shoe for the 1/0 bus signals.
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The connector panel, located at the bot-
tom rear of the chassis, contains power
connector J31 and mainframe power sup-
ply connector J30. The circuit card slots
are numbered at the rear of the chassis
from right to left. Each half backplane
contains 12 card slots numbered 2
through 13.

Each peripheral controller card is 7.75-by-
12-inches (19.7 by 30.3 cm) and contains
a 122-pin connector for mating with a
backplane connector in the 1/0 chassis.
The other end of the card has two 44-pin
connectors that mate with peripheral de-
vice cables.

The mainframe connects to the 1/0 chas-
sis with a flat cable from a paddleboard
connection at the 1/0 port. The flat cable
extends between the paddleboard, in the
170 port and the paddleboard in a connec-

MEMORY EXPANSION \\

tor location at the left of the |/0 chassis
(facing from the rear).

If an 1/0 expansion chassis is added,
paddleboard connectors and flat cable tie
them together. The termination shoe
mounts in an end card slot in the 1/0
expansion chassis.

Memory Expansion Chassis

The memory expansion chassis is a 7-inch
(17.78 cm) high frame that can hold seven
PC boards. Each memory expansion
chassis can hold four 8K core or 8K semi-
conductor memory modules for a total
memory of 32K, or four optional 16K core
memory modules for a total memory of 64K.

The rear of the memory expansion chassis
connects with the rear of the mainframe

MEMORY

l

POWER

T

7 INCH

(17.78 CM)

T
i POWER
. POWER CONTROL
.

MAINFRAME \

14 INCH

(35.56 CM)

AC FAN POWER

MEMORY
EXPANSION
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(P/N 53P0671)

=3

——————— POWER
— POWER CONTROL

B AC FAN POWER

]

VTII-2173

19 INCH
(48.26 CM)

 Figure 1-6. Memory Expansion (Rear View)
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chassis via the flat cable from the bottom
of the memory bus in the memory chassis
to the top of the memory bus in the
mainframe chassis (figure 1-6).

Power enters the memory expansion chas-
sis at a 16-pin connector on the right rear
(facing rear) with power control beneath it
on an 8-pin connector. Ac fan power is
brought in on a small connector at the
bottom rear corner.

Power Distribution and Control

The dc power for the Varian 74 computer
system is supplied by four separate power
supplies. The four power supplies are the
Mainframe, Memory, Writable Control
Store, and 1/0 chassis. The mainframe
and memory power supplies have three
different outputs that are linearly regu-
lated, protected for current overload, and

/r

5.22 IN.
(13.261 CM)

19 IN.
(48.26 CM,

VTI1-2174

VARIAN 74 COMPUTER SYSTEM

monitored to maintain outputs within the
prescribed limits. In addition the +5V is
protected for overvoltage. Each of the four
power supplies are contained in a 5.22-
inch (13.26) cm) high, 19-inch (48.26 cm)
wide, 19-inch (48.26 cm) deep, standard
retma rack chassis (figure 1-7).

All the power supplies are turned on,
remotely, from the power switch on the
mainframe control panel. With the switch
on, the lines, designated 24V ac to RELAY
and 24V ac, are connected together to
apply 24V across the relay and energize
the power supplies (figure 1-8).

The Data Save feature is a separate unit
that is attached to the rear of the memory
power supply and allows semiconductor
memory voltages to remain on when pri-
mary ac power is interrupted or goes
down, thereby saving the contents of the

19 IN.
(48.26 CM)

~—

Figure 1-7. Power Supply
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memory. Other capabilities of the power c. Power shutdown if  excessive

supplies provide:

a. A power failure alarm and time

temperatures are attained within any
supply. (Memory voltages remain on).

d. Power turn on/turn off sequence.

delayed system reset. e. 24V ac sine wave signal for RTC
control.
b. A 900 nanosecond energy storage
following the power failure alarm. f. Power for the ac fans.

Varian 74 Specifications

Type
Memory, Semi-

conductor

Memory, Core

Memory Size

Word Length

Registers

Arithmetic

Cycle Time

Instruction Execu-
tion Time (Semi-
conductor Memory)

General purpose microprogrammed digital computer.

Dual port semiconductor memory with 16-bit word
length. Available in 8,192 word modules. Optional
18 bit word for byte parity

Dual port magnetic core memory with 16-bit word
length. Available in 8,192 modules. Optional

18 bit word for byte parity

32,768 words expandable to 262,144 words

of core, semiconductor, or combination of

each

Sixteen bits.

Sixteen: three general-purpose and thirteen
for microprogramming

Binary, two’s complement.

Semiconductor memory: 330 nanoseconds. Core
memory: 660 nanoseconds.

Register-register: 330 nanoseconds. Memory-
register: 660 nanoseconds. Jump 701 nanoseconds
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170 Transfer Rates
(Maximum)

Semiconductor
Memory

Core Memory
(660 ns)

Instructions:

DMA: 969,600 words per second

DMA (620 compatible): 372,900 words per second

PMA*: 1,102,000 words per second maximum (writing)
1,010,000 words per second maximum (reading)

DMA: 897,800 words per second

DMA (620 compatible): 361,800 words per second

PMA*: 1,010,000 words per second maximum (writing)
932,000 words per second maximum (reading)

160 standard, may be extended with Writable
Control Store. Floating Point Processor
option adds 14 additional instructions

* Assuming burst mode operation, a 55-
nanosecond-controller delay, and a 10 foot

cable.

Instruction Types

Addressing Modes

Logic Levels

Single-word, addressing
Single-word, nonaddressing
Double-word, addressing
Double-word, nonaddressing

Direct to 2,048 words

Relative to P, X or B register to 512 words
Preindexing with X or B register

Multilevel indirect to 32,768 words

Indirect indexed

Immediate

Post indexing with X or B register
Extended mode to 32,768 words
Memory-map addressing to 262,144 words

Positive logic:

(Internal)

True: + 2.4V minimum, + 5V maximum
False: =0.5V minimum, + 0.5V maximum
Negative logic:

(170 Bus)

True: - 0.5V minimum, + 0.4 maximum
False: - +2.8V minimum, + 3.6V maximum



Standard Features

Options

Dimensions

Input Voltage

Input Current

Temperature
Operating

Storage

VARIAN 74 COMPUTER SYSTEM

Power Failure/Restart

Real Time Clock

Multiply/Divide

170 bus with DMA

Automatic Bootstrap Loaders (paper tape,
rotating memory, and Teletype)

Keyboard-CRT Terminal

Memory Map

Writable Control Store

Priority Memory Access

Programmers Control Panel

32K words of main memory

Equipment Cabinet

Power and chassis space for 64K of memory

Power and chassis space for approximately
10 peripheral controllers

Byte Parity

Block Transfer Controller

Priority Interrupt Module

Buffer Interlace Controller

Core Memory Interleaving

Floating Point Processor

1200 nanosecond, single port, core memory

Equipment cabinet is 77 inches high,
24 inches wide, and 30 inches deep.
The table-top keyboard-CRT terminal is
approximately 15 inches high, 17 inches
wide, and 27 inches deep

105 to 125V or 210 to 250V ac, at
50 or 60 Hz

Mainframe power supply requires 12 amperes

ac (maximum), memory expansion power supply
requires 12 amperes ac (maximum), 1/0 power
supply requires 6 amperes ac (maximum), WCS
power supply requires 4 amperes ac (maximum),
cabinet fans require 3 amperes ac, keyboard-CRT
terminal requires 1.5 amperes ac

0 to 50 degrees C (0 to 40 degrees C for
keyboard-CRT terminal)

-20 to 70 degrees C
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Humidity
Operating
Storage

Software

Symbolic

Assembler

BLD I

Subroutines

FORTRAN

BASIC

MOS -

RPG IV

AID I

EDIT

To 90 percent without condensation
" To 95 percent without condensation

Modular two-pass assemblers includes over 30
pseudo-operations; MR macro version operates
under the Master Operating System (MOS) and
VORTEX I

Binary load/dump program that allows the loading
of object programs and the punching of the binary
contents of memory for reloading

Complete library of basic mathematical and utility
subroutines; provides for the addition of special-
purpose routines

Modular one-pass compiler; subset of ANSI FORTRAN
for 8K of memory

An easy-to-use programming language for business
and scientific applications that permits an inexperi-
enced operator to program the system with only a
few hours training

A master operating system that provides for auto-
matic batch-processing in as little as 8K of
memory

An optional report program generator system
for business applications; produces reports,
financial statements, sales records, and other
commercial documents

Program analysis package that assists programmers
in operating the computer and debugging other
programs; includes basic operational executive
subroutines

Program modification package that allows on-line
correction of symbolic source programs
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MAINTAIN I Software package that provides efficient off-line

VORTEX

VORTEX |l

VTAM

verification of CPU and peripheral operation and
assists in isolating and correcting suspected faults

A multiprogramming operating system that provides
the versatility offered by large, expensive computer
systems; VORTEX permits concurrent real-time
programming and background processing

Same as VORTEX but utilizes memory map hardware
for more efficient relocation and allocation of
memory resources.

Software package that operates within the VORTEX
discipline to handle data communications.

Varian 74 Model Numbers

Modei

74-1000

74-1000X

Description Prerequisites
Central Processors

V74 Computer with 32,768 words of
core memory power failure/restart,
multiply/divide, keyboard-CRT display
terminal, three automatic bootstrap
loaders -- console switch selectable,

real time clock (RTC), priority memory
access (PMA), direct memory access (DMA),
memory map with memory protection for
up to 256K of dual-port memory, 512
words (64 bits) of writable control

store (WCS), control panel, processor,
1/0 and memory chassis with associated
power supplies mounted in a single
equipment cabinet 77 inches high, 30
inches deep, 24 inches wide. Also
provided are 19 1/0 slots, eight MX
slots, with power for up to four
additional MOS or core memory
modules, and five P slots.

Same as 74-1000 except 230V ac, 50 Hz.
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Model

74-1050

74-1050X

74-1400

74-1400X

Description

V74 Computer with memory parity, 32,768
words of parity core memory, power
failure/restart, multiply/divide,
keyboard-CRT display terminal, three
automatic bootstrap loaders -- console
switch selectable, real time clock

(RTC), priority memory access (PMA),
direct memory access (DMA), memory
map with memory protection for up

to 256K of dual-port memory, 512
words (64 bits) of writable control

store (WCS), control panel, processor,
1/0 and memory chassis with associated
power supplies mounted in a single
equipment cabinet 77 inches high, 30
inches deep, 24 inches wide. Also
provided are 19 1/0 slots, eight MX
slots, with power up for up to

four additional MOS or core memory
modules, and five P slots.

Same as 74-1050 except 230V ac, 50 Hz.

V74 Computer with 32,768 words of MOS
semiconductor memory, data save, power
failure/restart, multiply/divide,
keyboard-CRT display terminal, three
automatic bootstrap loaders -- console
switch selectable, real time clock (RTC),
priority memory access (PMA), direct
memory access (DMA), memory map with
memory protection for up to 256K of
dual-port memory, 512 words (64 bits)

of writable control store (WCS),

control panel, processor, 170 and
memory chassis with associated power
supplies mounted in a single cabinet

77 inches high, 30 inches deep, 24
inches wide. Also provided are 19

1/0 slots, eight MX slots, with

power for up to four additional MOS

or core memory modules, and eight P slots.

Same as 74-1400 except 230V ac, 50 Hz.

Prerequisites



Model

74-1450

74-1450X

74-2100

74-2101

74-2102

74-2103

74-2400

VARIAN 74 COMPUTER SYSTEM

Description Prerequisites

V74 Computer with memory parity, 32,768
words of parity MOS semiconductor memory,
data save, power failure/restart, mul-
tiply/divide, keyboard-CRT display
terminal, three automatic bootstrap
loaders -- console switch selectable,

real time clock (RTC), priority

memory access (PMA), direct memory
access (DMA), memory map with memory
protection for up to 256K of dual-port
memory, 512 words (64 bits) of writable
control store (WCS), control panel,
processor, 1/0 and memory chassis with
associated power supplies mounted in a
single equipment cabinet 77 inches

high, 30 inches deep, 24 inches wide.
Also provided are 19 1/0 slots, eight

MX slots, with power for up to four
additional MOS or core memory modules,
and eight P slots.

Same as 74-1450 except 230V ac, 50 Hz.

Core Memory

8192-word (16 bits) Dual-Port Core 74-1000 or
Memory, 660 nanoseconds cycle time. 74-1400
8192-word (18 bits) Dual-Port Parity 74-1050 or
Core Memory, 660 nanoseconds cycle 74-1450
time.

16,384-word (16 bits) single-port core 74 CPU

memory, 1200 nanoseconds cycle time.

16,384-word (18 bits) single-port core 74 CPU
memory, 1200 nanoseconds cycle time.

32,768-word (16 bits) Core Memory, 74-2401
includes memory expansion chassis

"'slave’’, power supply, cables,

and four 8K x 16 660 nanosecond

core memories.
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Model

74-2401

74-2410

74-2411

74-2500

74-2501

74-3030

74-3031

74-3100

Description

32,768-word (16 bits) Core Memory,
includes memory expansion chassis
"master”, power supply, cables,
and four 8K x 16 660 nanosecond
core memories.

32,768-word (18 bits) Parity Core
Memory, includes memory expansion
chassis "slave”, power supply,
cables, and four 8K x 18 660
nanosecond core memories.

32,768-word (18 bits) Parity Core
Memory, inclues memory expansion
chassis ""master’”, power supply,
cables, and four 8K x 18 660
nanosecond core memories.

SEMICONDUCTOR MEMORY

8192-word (16 bits) Dual-Port MOS
Memory, 330 nanoseconds cycle time.

8192-word (18 bits) Dual-Port
Parity MOS Memory, 330 nanoseconds
cycle time.

OPTIONS

Core Memory Odd/Even Interleaving
for 64K words of dual-port 660 nano-
second core memory.

Odd/Even Interleaving for 64K words,
single-port 1200 nanoseconds core
memory in expansion chassis.

Block Transfer Controller (BTC) for
automatic data transfers between
peripheral and memory via the PMA
channel. Maximum of four BTC
modules per V74 proc-.sor with PMA.

Prerequisites

74-1000 or
74-1400

74-2411

74-1050 or
74-1450

74-1000 or
74-1400

74-1050 or
74-1450

74.CPU

74-CPU

74-CPU



Model

74-3101

74-3102

74-3400

74-4000

74-4001

74-4002

NOTE:

VARIAN 74 COMPUTER SYSTEM

Description

Priority Interrupt Module (PIM) for
automatic storing and vectoring of
eight levels of externally generated
interrupts. Maximum of eight modules
(64 levels) per V74 processor.

Buffer Interlace Controller (BIC)
provides block transfer supervisor
for automatic data transfers for
up to 10 peripheral controllers;
maximum of eight BICs per V74
processor.

Floating Point Processor. Performs
single precision and double precision
floating point arithmetic operations.
Direct parallel connection to CPU and
to Memory. Provides high speed
acquisition, processing and storage
rates.

Writable Control Store, 256 (64 bits)
words of semiconductor memory, 190
nanoseconds cycle time. Acts as an
extension of processor's read only
control store and executes additional
microinstructions in 190 nanoseconds.
Includes a 16-register address stack
for microsubroutines.

Writable Control Store, 512 (64 Bits)
words. Features same as 74-4000.

Writable Control Store, 512 (64 bits)
words, features same as 73-4000 plus
instruction register, writable decoder
control store and writable 1/0 control
store, allowing alteration of instruc-
tion decoding.

A maximum of two additional WCS modules

or one WCS module and one floating

point pracessor module may be added

to a V74 processor.

Prerequisites

74-CPU

74-CPU

74-CPU

74-CPU

74-CPU

74-CPU
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Model

74-4090

74-9005

74-9006

749101

74-9102

70-9200

70-9201

70-9202

Description

Power Supply with cable, provides
30A at +5V dc.

EXPANSION CHASSIS

1/0 Expansion Chassis with 22 1/0
slots, power supply and cables.

1/0 Party Line Expander for 10 unit
load in 170 expansion chassis.

Memory Expansion Chassis '"Slave”
with cables and power supply for

32K dual-port core, 32K semiconductor
memory, or 64K single-port core
memory.

Memory Expansion Chassis ’"Master’”
with cables and power supply for 32K
dual-port core, 32K semiconductor
memory, or 64K single-port core
memory.

CABINETS

Equipment Cabinet, 19-inch standard,
rack mounting, 77 inches high, 30 inches
deep, includes power distribution and
breaker, cooling unit, casters, and
installation of standard equipment.

Same as 70-9200 except 230V ac, 50 Hz.

Equipment Cabinet, 19-inch standard
rack mounting, 60-inches high, 30-
inches deep, includes cooling unit,
casters, power distribution and
breaker, for 115V ac, 60 Hz and instal-
lation of standard assemblies.

Prerequisites

74-CPU

74-9005

74-9102

74-CPU

74-CPU

74-CPU
with 230V
ac, 50 Hz
power.

74-CPU



Model

70-9203

70-9910

74-9920

74-9922

74-9932

70-9940

70-9941

70-9942

70-9944

70-9951

70-9952

70-9953

70-9960

70-5211

VARIAN 74 COMPUTER SYSTEM

Description Prerequisites
Same as 70-9202 except 230V ac 50 Hz. 74-CPU
with 230V
ac, 50 Hz
power

SPARE PARTS

Component Spares Kit for V74 pro-
cessor, option board, and core memory.

Processor Module.
Option Module with PMA.
Programmer Console.

V74 Processor or Core/Semiconductor
Memory Expansion Power Supply.

1/0 Power Supply (17A).

1/0 Power Supply (35A).

ACCESSORIES

170 chassis with dc power cable.

Extender Board for 170 Modules.
1/0 Cable with connectors (5 feet).
Test Cable Set for V74 Processor.

Multi-Use 1/0 Socket Board.

Communications
DATA COMMUNICATION MULTIPLEXORS

Data Communication Multiplexor (DCM) 70-5910 or
including message oriented control 70-5911
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VARIAN 74 COMPUTER SYSTEM

Model Description Prerequisites

for up to 16 high-performance communi-
cation channels, supporting either
synchronous, asynchronous, or direct-
connection terminal control. Provides

six asynchronous communication line
speeds up to 9600 baud, DMA 1/0 control,
multiplexor bus control for connected

line adapters.

70-5212 Data Communication Multiplexor (DCM) 70-5910 or
for up to 32 communication channels. 70-5911

70-5213 Data Communication Multiplexor (DCM) 70-5212
for up to 64 communication channels.

70-5712 Binary Synchronous Communication Mul- 70-5910 or
tiplexor (BSCM) for message oriented 70-5911

control of up to eight (8) BSC commun-
ication channels. Includes DMA 1/0
control and multiplexor bus control

for BSC line adapters (70-5306).

COMMUNICATIONS MULTIPLEXOR LINE ADAPTERS

70-5301 Asynchronous Line Adapter with RS232C 70-52XX
and CCITT V24 compatibility for four
channels of full or half duplex
asynchronous operation up to 9600
baud. Supports 103 or 202 series
modems or equivalent. Auto-detection
parity and control character. Program-
mable selection of line speeds (2 of 6
speeds/line) and control characters.
Includes VDM mating connectors.

70-5302 Direct-Connection RS232/DT-TTL Line 70-52XX
Adapter. Direct-connection (non-
modem) devices within 50’ of the
processor, both low and high speed,
four full or half duplex lines with
RS232 interface. Includes VDM mating
connectors.

70-5303 Direct-Connection Current Loop Line 70-52XX
Adapter. Direct-connection (non-

1.22



Model

70-5304

70-5305

70-5306

70-5307

VARIAN 74 COMPUTER SYSTEM

Description : Prerequisites

modem) devices located with current
loop distance (50’ to 5000') from
processor dependent upon selected
baud rates, four full or half duplex
channels, 20/60 mA solid state current
loop interface. Includes VDM mating
connectors.

Direct-Connection Relay Line Adapter. 70-52XX
Direct-connection (non-modem) devices

utilizing 20760 mA signaling and an

electro-mechanical type (relay) inter-

face. Maximum rate is 300 bps. Tele-

graph network capability. Four full

or half duplex channels. Includes VDM

mating connectors.

Synchronous Line Adapter with RS232C, 70-52XX
and CCITT V24 compatibility for four

full or half duplex channels; line

speed up tc 20K baud. Programmable

selection of auto-detection control

characters and sync characters.

Supports 201 and 208 series modems or

equivalent. Includes VMD mating con-

nectors.
Binary Synchronous Communication (BSC, 70-5702 or
Line Adapter for one (1) communication 70-5712

channel. Supports full or half duplex
operation with RS232C compatible in-
terface for Bell 201, or 208 modems
or equivalent. Bell 300 series modem
interface option (70-5801) available
for wide-band rates up to 50,000 baud.
Includes programmable selection of
EBCDIC, ASCIlI and transparent modes
with integrated LRC and CRC error
control and auto answer facilities.
VDM mating connector included.

ASYNCHRONOUS MODEM CONTROLLERS*

Automatic Call Unit Line Adapter. 70-52XX
Provides facilities for program control
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Model

70-5308

70-5401

70-5402

70-5501

Description

of four (4) Bell 801 type (A/C)
data auxiliary sets (or equivalent)
for dialing any telephone number
in the switched telephone network.
Includes VDM mating connector.

Programmable Asynchronous Line
Adapter with RS232C or CCITT V24
compatibility for four channels of
full or half duplex asynchronous
operation up to 9600 baud. Supports
Bell 103 or 202 series modem or
equivalent. Provides auto answer,
error reporting and programmable
selection of: 6 line speeds, parity
mode, character level (5,6,7,8) and
start/stop bits (1 or 2). Includes
VDM mating connector.

Data Set Controller - Bell 103 or 202
series modems or equivalent full, or
half duplex asynchronous operation;
speeds up to 9600 baud, auto-detection
parity, overrun, framing; RS232C/CCITT
V74 compatible, auto answer. Includes
VDM mating connector.

Dual Data Set Controller - Bell 103

or 202 series modems or equivalents;
full or half duplex asynchronous
operation, speeds up to 9600 baud,
auto-detection parity, overrun,

framing, RS232C/CCITT V24 compatible,
auto answer, both lines must operate
at same speed. Includes VDM mating
connector.

SYNCHRONOUS CONTROLLERS*

Data Set Controller - Bell 201 type
or equivalent full/half duplex synch-
ronous operation. Speeds up to 2400
baud, single character buffered, soft-
ware sync recognition, code trans-

Prerequisites

70-52XX



Model

70-5502

70-5503

70-5504

70-5515

70-5516

VARIAN 74 COMPUTER SYSTEM

Description Prerequisites

parency, automatic answer. Includes
a 20-ft. data set cable.

Dual 70-5501 Data Set Controller.
Includes two 20-ft. data set cables.

Data Set Controller - Bell 201 type

or equivalent, full/half duplex synch-
ronous operation. Speeds up to 50,000
baud, double character buffering,
hardware line synchronization (sync
characters may be changed under hard-
ware control) and code transparency.
The 70-5503 may be operated in con-
junction with the DMA channel and
buffer interlace controller (BIC).
Includes a 20-ft. data set cable.

Data Set Controller - 70-5503 with
extended control for optimized full
duplex operation.

Binary Synchronous Communication fa- 70-5913 or
cilities for one (1) communication 70-5914
channel. Includes message oriented

control for Bell 201 or 208 series modem

or equivalent; programmable mode se-

lection of EBCDIC, ASCII and transparent

text communications with; integrated

LRC and CRC error control, half or full

duplex operation, and auto answer. VDM

mating connector included. Bell 300

Series modem interface option (70-5801)

available for wide-band rates up to

50,000 baud.
Binary Synchronous Communication 70-5913 or
facilities for two (2) communica- 70-5914

tion channels.

*All controllers require * 12V dc.
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Model Description Prerequisites

UNIVERSAL ASYNCHRONOUS SERIAL CONTROLLERS

70-5601 Universal Asynchronous Serial
Controller with RS232C interface.

70-5602 Universal Asynchronous Serial
Controller with 20/60 mA current
loop interface.

70-5603 Universal Asynchronous Serial
Controller with 20 mA relay
interface.

AUTOMATIC CALL UNIT CONTROLLER*

70-5701 Automatic Call Unit Controller (ACU).
The ACU controller provides program
control of the 801 (A/C) data
auxiliary set and permits dialing
any telephone number in the switched
telephone network. Includes a 20-ft.
data set cable.

*All controllers require * 12V dc.

OPTIONS

70-5801 Binary Synchronous Communications 70-5515 or
wide-band interface option for Bell 70-5516 or
300 series modems. Provides for 70-5306

line speeds up to 50,000 baud.

COMMUNICATION CHASSIS

70-5910 Communication 1/0 Chassis for 70-5211 74-CPU
or 70-5212 DCM or 70-5712 BSCM.
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Model

70-5911

70-5912

70-5913

70-5914

70-5901-

XX

VARIAN 74 COMPUTER SYSTEM

Description Prerequisites

Includes one backplane for up to
eight (8) 70-530X line adapters,
1/0 cables, and power supply (17A).

Communication 1/0 Chassis for 70-5211 74-CPU
or 70-5212 DCM or 70-5712 BSCM. In-

cludes one backplane for up to eight

(8) 70-530X line adapters, one back-

plane with 12 1/0 slots, 1/0 cables,

and power supply (35A).

Communication 1/0 Chassis for 70-5213 74-CPU
DCM. Includes two backplanes for

up to sixteen (16) 70-530X line

adapters, 1/0 cables, and power supply

(35A).

Communication 1/0 Chassis for 70-55X5 74-CPU
or 70-55X6 Binary Synchronous Commun-

ication controller plus seven (7),

additional 1/0 slots. Includes

chassis, special backplane, 170

cables and power supply (17A).

Communication 1/0 Chassis for 70-55X5 74-CPU
or 70-55X6 Binary Synchronous Commun-

ication controller plus nineteen (19)

additional 1/0 slots. Includes chas-

sis, 1 special and 1 1/0 backplane,

1/0 cables and power supply (35A).

COMMUNICATION ACCESSORIES

Modem Cable (single) for connection 70-5401 or
of EIA standard modems (Bell equiva- 70-5402
lent) to 70-5401 or 70-5402 data set

controllers. One cable required for

each modem. Cable of optional length

complete with mating connectors, with

optional length in ft. specified by XX

suffix of model number. Nominal cable

length of 20 ft. supplied when no

suffix specified.
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1.28

Model

70-5902-

XX

70-5903-

XX

70-5904-

XX

70-5905-

XX

Description

Modem Cable (dual) for connection
of EIA standard modems (Bell equiva-
lent) 70-5301 and 70-5305 line
adapters. Each cable connects two
modems to line adapter, complete
with mating connectors. Optional
cable lengths available with length
in ft. specified by XX suffix of
model number. Nominal cable length
of 20 ft. supplied when no suffix
specified.

Modem Cable (single) for connection

of EIA RS232 standard modem (Bell
equivalent) to BSC interfaces on models
70-55X5, 70-55X6 and 70-5306. One
cable required for each modem. Option-
al cable lengths available with length
in ft. specified by XX suffix of model
number. Nominal cable length of 20 ft.
supplied when no suffix specified.

Modem Cable (single) for connection of
Bell 300 Series modems (or equiva-
lent) to BSC interfaces using 70-5801
option. One cable required for each
modem. Optional cable lengths avail-
able with length in ft. specified by

XX suffix of model number. Nominal
cable length of 20 ft. supplied when
no suffix specified.

Bell 801 ACU Line Adapter (70-5307)
cable. Each cable provides inter-
connection for two (2) Bell 801 A/C
units or their quivalent. Optional
Cable lengths available with length
in ft. specified by XX suffix or
model number. Nominal cable length
of 20 ft. supplied when no suffix
specified.

Prerequisites

70-5301 or
70-5305 or
70-5308

70-5515 or
70-5516 or
70-5306

70-5801

70-5307



Model

70-6100

70-6102

70-6104

70-6200

70-6201

70-6300

70-6310

70-6311

70-6320

70-6400

70-6401

70-6402

VARIAN 74 COMPUTER SYSTEM

Description Prerequisites
Peripherals

TELETYPES

ASR-33 74-CPU
KSR-35 74-CPU
ASR-35 74-CPU

CARD EQUIPMENT

Card Reader and Controller, 80
columns, 300 cards per minute.

Card Punch and Controller, 80
columns, 35 cards per minute.
(E-3174) (refurbished). "
PAPER TAPE

Paper Tape Reader and Controller,
300 cps.

Paper Tape Punch and Controller, 75
cps, table top.

Paper Tape Punch and Controller, 75
cps, 19-inch panel mounted.

Paper Tape System, includes time-

share controller, 300 cps reader,
75 cps punch.

DISPLAYS AND TERMINALS

Oscilloscope Display (Tektronix 70-8200

Model 611), 11-inch storage scope.

Keyboard and Alphanumeric CRT Display. 74-CPU

Model 70-6401 with 70-5602 controller. 70-5911 or
7X-9005
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Model

70-6403

70-6602

70-6606

70-6608

70-6640

70-6641

70-6642

Description R Prerequisites

Model 70-6401 with kit and instructions 70-5301 or 03
to connect to controllers, or a spare 70-5601 or 02
unit.

PRINTER/PLOTTERS
STATOS 31 FAMILY

14-7/8 inch wide Printer/Plotter with
Controller, 100 styli per inch, 2.2
inches per second, 1000 alphanumeric
line per inch.

8-1/2 inch wide Printer/Plotter with
Controller, 80 styli per inch, 2.75
inches per second, 1320 alphanumeric
lines per inch.

11 inch wide Printer/Plotter with
Controller, 100 styli per inch, 2.2
inches per second, 1000 alphanumeric
lines per inch.

Model 70-6606 with 64 character 5 x 7
dot matrix hardware character generator
and simultaneous print/plot options.

Model 70-6608 with 123 character,
upper and lower case, 7 x 11 dot
matrix character generator and
simultaneous print/plot options.

Model 70-6602 with 123 character, upper
and lower case, 7 x 11 dot matrix
character generator and simultaneous
print/plot options.

STATOS 33 FAMILY: All models include a built-in hardware

character generator, 7 x 11 dot matrix
123 characters, upper and lower case,
dual-line buffer, Autostep command
sequence, and idling mode with
automatic enable/disable.



Model

70-6611

70-6613

70-6615

70-6617

70-6621

70-6623

70-6625

70-6627

VARIAN 74 COMPUTER SYSTEM

Description Prerequisites

Bi-Scan Writing Head Models

8-1/2 inch wide Printer/Plotter with
Controller, 100 styli per inch, 1 inch
per second, 460 alphanumeric lines per
inch.

11 inch wide Printer/Plotter with
Controller, 100 styli per inch, 0.9
inches per second, 410 alphanumeric
lines per minute.

14-7/8 inch wide Printer/Plotter with
Controller, 100 styli per inch, 0.8
inches per second, 370 alphanumeric
lines per minute.

22 inch wide Printer/Plotter with
Controller, 100 styli per inch, 0.6
inches per second, 210 alphanumeric
lines per minute.

Linear Writing Head Models

8-1/2 inch wide Printer/Plotter with
Controller, 100 styli per inch, 1.5
inches per second, 690 alphanumeric
lines per minute.

11 inch wide Printer/Plotter with
Controller, 100 styli per inch, 1.5
inches per second, 890 alphanumeric
lines per minute.

14-7/8 inch wide Printer/Plotter with
Controller, 100 styli per inch, 1.5
inches per second, 690 alphanumeric
lines per minute.

22 inch wide Printer/Plotter with
Controller, 100 styli per inch, 1.2
inches per second, 550 alphanumeric
lines per minute.
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Model

70-6701

70-6720

70-6721

70-6722

70-6723

70-6760

70-7100

70-7101

70-7102

70-7103

Description

PRINTERS

Line Printer, 245 to 1110 Ipm, 132
columns, segmented buffered, 460
Ipm for first 72 columns.

Line Printer and Controller, 300 Ipm,
136 columns, 64 characters, 11 position
form length selector switch.

Line Printer and Controller, 300 Ipm,
136 columns, 64 characters, 12 channel
paper tape vertical format unit.

Line Printer and Controller, 600 Ipm, 136
columns, 64 characters, 11 position form
length selector switch.

Line Printer and Controller, 600 Ipm, 136
columns, 64 characters, 12 channel paper
tape vertical format unit.

Static Eliminator option.

MAGNETIC TAPE

Magnetic Tape Unit and Controller, 9-
track, 800 bpi, 25 ips, read/write
single density, includes control for
up to four 9-track magnetic tape units.

Magnetic Tape Unit Slave, 9-track
800 bpi, 25 ips, read/write single
density.

Magnetic Tape Unit and Controller, 9-
track, 800 bpi, 37-1/2 ips, read after
write, single density, includes control

for up to four magnetic tape units.

Magnetic Tape Unit Slave, 9-track,
800 bpi, 37-1/2 ips, read after
write, single density.

Prerequisites

70-6720 or
70-6721

70-7100

70-7102



VARIAN 74 COMPUTER SYSTEM

Model Description Prerequisites

ROTATING MEMORY

70-7500 Disc Memory and Controller (2316 pack) 74-3100
moving head, single spindle capacity
of 11.7 million 16-bit words,
transfer rate 156K words per second,
track to track 10.0 ms. Controller
controls master and up to three slave
units.

70-7501 Disc Memory Slave Unit (2316 pack) 70-7500
moving head, single spindle capacity
up to 11.7 million 16-bit words,
transfer rate 156K words per second.

70-7510 Disc Memory and Controller (2316 pack) 74-3100
moving head, dual spindle, (four
spindles per controller), total capa-
city up to 46.7 million 16-bit words,
transfer rates 156K words per second,
track to track 10 ms. Maximum of one
slave.

70-7511 Disc Memory Slave Unit (2316 pack) 70-7510
moving head, dual spindle, total
capacity up to 46.7 million 16-bit
words.

70-7600 Disc Memory and Controller, moving 74-3102
head, total capacity 2.34 million
16-bit words, one fixed and one re-
movable disc (5440 pack) transfer
rate 92K words per second, track to
track 10ms. Controller controls
master and one slave.

70-7601 Disc Memory Slave Unit, moving head, 70-7600
total capacity 2.34 million 16-bit
words, one fixed and one removable
disc (5440 pack) transfer rate 92K
words per second.

70-7610 Disc Memory and Controller, moving 74-3102

head (2315 pack) capacity 1.17 million’
16-bit words, transfer rate 92K words
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Model

70-7611

70-7700

70-7701

70-7702

70-8000

70-8001

Description

per second, track to track 15 ms.
Controller controls master and up to
two slave drives.

Disc Memory Slave Unit, moving head
(2315 pack) capacity 1.17 million 16-
bit words, transfer rate 92K words
per second.

61K-word Fixed Head Disc and
Controller, 105KHz transfer rate,
average access time 17 ms.

123K-word Fixed Head Disc and
Controller, 105kHz transfer rate,
average access time 17ms.

246K-word Fixed Head Disc and
Controller, 105kHz transfer rate,
average access time 17ms.v

ANALOG-TO-DIGITAL CONTROLLERS

High Level Analog-To-Digital Converter
Modules: 10 volts full scale in-

put, sample and hold, programmable
time. Processor interface to 1/0 or
BIC.

13 bits, single channel, 50kHz maximum.

10 bits, single channel, 100kHz
maximum. i

High Level Analog Input Systems:
Analog-to-digital converter, sample
and hold, programmable timer, multi-
plexor and control for 16 single ended
or differential channels expandable to
256. Differential and single ended
channels may be intermixed as well as
input voltages. Sequential or non-
sequential addressing. Processor
interface to 1/0 or BIC. Multiplexor
bus will also accept Digital Input
Module 70-8410.

Prerequisites

70-7610

74-3102

74-3102

74-3102

70-8200

70-8200



Model

70-8010

70-8011

70-8012

70-8013

70-8014

70-8015

70-8020

70-8021

70-8022

70-8023

70-8024

VARIAN 74 COMPUTER SYSTEM

Description

+ 10 volt, 13 bits, 50kHz maximum,
16 single ended channels.

+ 10 volt, 13 bits, 50kHz maximum,
16 differential channels.

+1 volt, 13 bits, 30kHz maximum,
16 differential channels.

+10 volts, 10 bits, 100kHz maximum,
16 single ended channels.

+10 volts, 10 bits, 100kHz maximum,
16 differential channels.

+1 volt, 10 bits, 50kHz maximum,
16 differential channels.

High Level Multiplexors: Multiplexor
controi moduie for 16 channeis expand-
able to 256 channels by use of the ex-
pansion modules. Differential and
single ended channels may be inter-
mixed as well as input voltages.
Sequential or non-sequential addressing.
Processor interface to 170 or BIC.
Multiplexor bus will also accept Digital
Input Module 70-8410.

Basic Module with multiplexor control,
+ 10 volts, 16 single ended channels.

Expansion Module, 10 volts, 16
single ended channels.

Basic Module with multiplexor control,
+10 volts, 16 differential channels.

Expansion Module, * 10 volts, 16
differential channels.

Basic Module with multiplexor control,
+1 volt, 16 differential channels.

Prerequisites

70-8200

70-8200

70-8200

70-8200

70-8200

70-8200

70-8000 or
70-8001

70-8010,11,
13,14

70-8000 or
70-8001

70-8010,11,
13,14

70-8000 or
70-8001
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Model

70-8025

70-8090

70-8101

70-8102

70-8103

70-8104

70-8105

70-8106

70-8107

70-8108

70-8109

70-8110

70-8111

70-8112

70-8113

Description

Expansion Module, 1 volt, 16
differential channels.

1/0 Expansion Chassis for high level
analog systems. Does not include
power supply.

Low Level Analog Input System: 13
bits, analog-to-digital converter,
multi-channel multiplexor with eight
levels of full scale voltage inputs
ranging from % 9.77 millivolts to
+1.25 volts, programmable gain amp-
lifier with eight computer selectable
gains, sample and hold amplifier,
programmable timer, shielded chassis,
power supplies and interconnection
cables. Multiplexor bus will accept
Digital Input Module 70-8410.

16 channels.

32 channels.

48 channels.

64 channels.

80 channels.

96 channels.

112 channels.

128 channels.

144 channels.

160 channels.

176 channels.

192 channels.

208 channels.

Prerequisites

70-8010,11,
13,14

74-CPU

74-CPU



Model

70-8114

70-8115

70-8116

70-8120

70-8121

70-8122

70-8200

VARIAN 74 COMPUTER SYSTEM

Description

224 channels.
240 channels.

256 channels.

LOW LEVEL MULTIPLEXORS

Low Level Expansion System with multi-

plexor control: 16 low level channels
with eight levels of full scale input
voltages ranging from % 9.77 millivolts
to +1.25 volts, programmable gain
amplifier with eight computer select-
able gains, shielded chassis, power
supply.

Low Level Expansion System without
multiplexor control: 16 low level
channels with eight levels of full
scale voltage inputs ranging from
+9.77 millivolts to * 1.25 volts,
programmable gain amplifier with
eight computer selectable gains,
shielded chassis, power supply, and
inter-connection cables.

Low Level Expansion Module: 16 low
level channels with eight levels of
full scale voltage inputs ranging
from +9.77 millivolts to +1.25

volts, programmable gain amplifier
with eight computer selectable
gains.

ANALOG POWER SUPPLY

Input: 115/230V ac * 10 percent,

47 Hz to 63 Hz, 1.6 amps at full load.
Output: +5V dc at 5 amps + 15V dc at

500 mA. Supply mounts on front
or rear cabinet rails.

Prerequisites

70-8000,01,
10 through
15

70-8010
through
15 or
70-8101
through
16

70-8101
through

15 or
70-8120,21

74-CPU

1-37



VARIAN 74 COMPUTER SYSTEM

1-38

Model

70-8210

70-8211

70-8212

70-8213

70-8214

70-8215

70-8216

70-8217

70-8218

70-8219

Description . Prerequisites

DIGITAL-TO-ANALOG CONTROLLERS (DAC)

Expandable to 64 channels with
expansion modules. Processor inter-
face to 1/0 or BIC. Bus will also
accept Digital Output Module 70-8310.

DAC Module with controls, * 10 volts,
full scale output at 5 mA maximum:

One 10-bit channel. 70-8200
Two 10-bit channels. 70-8200
DAC Expansion Module, two 10-bit 70-8210 or
channels. 11,13,14

DAC Module with control, £ 10 volts,
full scale output at + 10 mA maximum:

One 12-bit channel. 70-8200
Two 12-bit channels. 70-8200
DAC Expansion Module, two 12-bit 70-8213 or
channels. 10,11,14

DAC Module with control, 10 volts,
full scale output at £ 10 mA maximum:

One 14-bit channel. v 70-8200
Two 14-bit channels. 70-8200
DAC Expansion Module, two 14-bit 70-8216 or
channels. 70-8217
DAC Module with control, one 10-bit 70-8200

channel at * 10 volts full scale
output at +5 mA maximum and one
12-bit channel at * 10 volts full
scale output at £+ 10 mA maximum.



Model

70-8220

70-8221

70-8301

70-8310

70-8311

70-8410

70-8411

70-8500

VARIAN 74 COMPUTER SYSTEM

Description Prerequisites

DAC Module with control, one 10-bit 70-8200
channel at + 10 volts full scale

output at +5 mA maximum and one

14-bit channel at + 10 volts full

scale output at + 10 mA maximum.

DAC Module with control, one 12-bit 70-8200
and one 14-bit channel both channels

have * 10 volts full scale output

at £+ 10 mA maximum.

DIGITAL CONTROLLERS

Buffered 1/0 Controller, (printed- 74-CPU
circuit version), general purpose

interface, eight sense lines, eight

control pulses, 16-bit output reg-

ister, 16-bit input register. One

of eight different pulse widths

available (5-20, 20-73, 73-300 usec;

0.27-1.1, 1-4, 3.5-13, 12-50, 40-90 ms).

Digital Output Module, two 16-bit 74-CPU
output registers, one general purpose

buffered input, eight control lines,

eight sense lines and 1/0-BIC inter-

face.

Digital Output Module Expansion, two 70-8310
16-bit output register, one general
purpose buffered input.

Digital Input Module four, 16-bit 74-CPU
input registers, control for sequential

or random register addressing, expand-

able up to 256 input registers and 1/0-

BIC interface.

Digital Input Module Expansion, four 70-8410
16-bit input registers.

Relay Contact 1/0 Module, 16 contact 74-CPU

points, voltage levels, 12V A
resistive, 1/2A or 200V maximum.
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Model

70-8501

70-8502

70-8601

70-8602

70-8603

Most of the equipment listed is also available with 50 Hz power.

Description

Relay Contact 1/0 Module, 16 mercury
wetted contact outputs, 50V A
resistive, 3A or 400V maximum.

Relay Contact 1/0 Module, 16 mercury
wetted contact outputs and 16 contact
inputs, 50V A resistive, 3A or

400V maximum.

DATA 1/0 PANELS AND CABLES

Interface console, provides BNC and
pin jack connections for 16 channels
of high level analog, 8 analog output,
1 digital 170, 8 sense and control
lines, timer and LED display.

Rear 1/0 Panel four mounting rear
connector cables. Space for 10 each
of 70-8603.

Rear 1/0 cable for high level analog
input/output and digital 1/0.

Prerequisites

74-CPU

74-CPU

70-8090

70-920X

70-8602



SECTION 2 - PROCESSOR

Functional Description

As illustrated in figure 2-1 the major
functional sections of the Varian 74
processor are central control, data loop,
memory control, 1/0 data: loop, and 1/0
control. Except for the 1/0 control, which is
located on the option board, these sections
are on the processor board. The processor
communicates with the control panel via
the 170 bus.

Central Control

The central control is the heart of the
processor. It contains the instruction regis-
ter, controi store, controi store buffer, and
control sequencing logic. The following
functions are performed by the central
control:

a. Initiates memory operations
b. Initiates /0 operations
c. Decodes instructions

d. Controls data
manipulations

transfers and

e. Tests internal data loop conditions
f. Responds to interrupts

The 16-bit instruction register receives
instructions from an instruction buffer
which is then free to accept new instruc-
tions. This double buffering of instructions
provides a pipelining technique that allows
the next instruction to be fetched during
an otherwise unused memory cycle. The

output of the instruction register can then
be routed to the arithmetic and logic unit
(ALU) or further decoding may be
performed.

Data Loop

The data loop provides data transfer
paths, data manipulation circuits, storage
registers, and counters (figure 2-2). The
data loop performs the following functions:

a. Selects both of the ALU inputs from
the following sources:

1. 16 general purpose registers
2. Operand register

3. Memory input register, in memory
control section

4. 1/0 data register, in 1/0 data loop
section

5. Status word (signals displayed by
control-panel STATUS switch)

6. Instruction register (masked), in
central control section

7. Program counter
8. Control store literal which
consists of a 16-bit mask field from the

control store buffer.

b. Performs arithmetical and logical
operations on the ALU inputs.

c. Performs single and double length,
bidirectional, open or closed,
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PROCESSOR

arithmetical or logical shifts in ac-
cordance with the contents of the
shift counter.

d. Stores and selects the desired test
conditions such as ALU output zero,
overflow, carry, SENSE switches, etc.

The ALU performs arithmetic and logical
functions under control of the control store
buffer. The ALU output is applied to the
memory control and 1/0 data loop
sections.

Memory Control

The memory control initiates memory
operations requested by the central con-
trol, 170 control, or PMA option (on option
board). It acknowledges acceptance of
each request and signals completion of the
requested memory operation to the re-
questing section. Once a request is ac-
cepted, no further requests are acknowl-
edged (one exception to this rule permits
the central control to override a previous
request before it has been completed).
Priority memory access (PMA) requests
have a higher priority than 1/0 requests,
and 1/0 requests have a higher priority
than central control requests.

The following functions are performed by
the memory control:

a. Accepts memory requests from central
control and stores the following
information to complete the memory
operation:

1. Read/write
2. Word/byte

3. Address source

24

b. Accepts memory requests from the
PMA option.

c. Accepts memory requests from 1/0
control (for DMA transfers or
programmed data transfers).

d. Acknowledges receipt of memory
requests.

e. Resolves priority of simultaneous
requests, deferring lower priority
requests until memory operations for
higher priority requests have been
completed.

f. Provides asynchronous operation and
drivers/receivers for the memory bus.

g. Signals completion of scheduled
operation.

Since the memory control operates asynch-
ronously, the central control is free to
perform one other non-memory operation
while the scheduled operation is being
executed. The memory control's ability to
accept memory requests from the 1/0
control permits direct memory access
(DMA) operations to cycle steal without
interfering with non-memory operations in
the remainder of the processor.

170 Data Loop

The 1/0 data loop (see figure 2-2 for 1/0
data paths) contains a multiplexor 1/0
data register, and drivers and receivers.
Three sources of data are applied to the
1/0 data loop: data from the 1/0 bus, data
from the ALU, and data from the memory
170 latch. The input data is selected by the
170 multiplexer under control of 1/0 con-
trol signals and transferred onto the
bidirectional 1/0 bus.



In addition to being applied to the 1/0
drivers, the output of the 1/0 data register
is applied to the data loop and memory
control sections.

1/0 Control

The 170 control operates under control of
an independent read only memory (or
random access memory when controlled by
the WCS) and performs 1/0 operations
initiated either by the central control or
170 device activity. This permits 1/0 opera-
tions to proceed with minimum impact on
other internal processor functions. The 1/0
control performs the following functions:

a. Programmed 1/0 initiated by the
central control.

b. DMA trap-in/trap-out operations (up
to 969,600 words per second with
semiconductor memory).

c. 620 compatible DMA trap-in/trap-out
operations (up to 372,900 words per
second, with semiconductor
memory).

d. 1/0interrupts.

Standard Features

The following standard features are in-
cluded with the Varian 74 processor:

« Multiply/divide
« Three Automatic Bootstrap Loaders

(paper tape, rotating memory, and
Teletype)

PROCESSOR

« Microprogramming

Multiply /Divide

The multiply/divide feature enhances the
computational capabilities of the processor
by reducing the number of steps required
for multiplication and division operations.

During multiplication, the contents of the
effective memory address are multiplied by
the contents of the B register, then the A
register contents are added to the product.
The result is placed in the A and B
registers, with the most significant half in
the A register and the least significant half
in the B register. The sign of the result is
in bit 15 (sign bit) of the A register. The B
register sign bit is always set to zero. The
largest positive multiplier or multiplicand
in an operation register in the processor is
thus 15 binary bits.

During division, the dividend is contained
in the combined A and B registers with the
sign in bit 15 of the A register. The B
register sign bit is not used. The divisor is
in the effective memory address. The
quotient and its sign are placed in the B
register and the remainder (with the sign
of the dividend), in the A register.

Automatic Bootstrap Loader

The automatic bootstrap loader automati-
cally loads the bootstrap program into the
computer memory from an integrated-
circuit read only memory control store in
the processor. The program then executes
and reads the loader program into memory
from the device selected by the boot select
switch.

2-5



PROCESSOR

Microprogramming Elements

In the conventional processor, the control
section normally consists of large assem-
blies of gates and flip-flops interconnected
to form timing counters, sequencers, and
decoders to perform the following func-
tions required by the specific instruction
set:

« fetch instructions from memory
« decode machine instructions
« enableappropriate data paths

« change the state of the computer to
that required by the next operation

In a microprogrammed processor, the
control section is implemented in a less
random fashion. All control signals are
derived from information stored in a
memory device (usually a read only mem-
ory). This memory, together with its buff-
ers and control logic, form the control
sections. The control words stored in the
memory are known as microinstructions.
Preparation of these instructions is known

2-6

as microprogramming. These microinstruc-
tions bear no resemblance to the comput-
er's own instruction set as they manipu-
late and control data at the most elemen-
tary level.

Figure 2-3 illustrates a comparison of a
Microprogammed and a Conventional
computer.

Advantages of microprogramming are.

« Provides an orderly method of
implementing  modifications  and
extensions to existing instruction
sets.

*  Permits easier troubleshooting
through minimization of random logic.

* Permits optimum tailoring of
computer systems to a specific task by
implementing frequently used opera-
tions in microinstructions.

For a more detailed explanation of micro-
programming see the Varian Micropro-
gramming Guide (document number 98 A
9906 07x).
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SECTION 3 - SYSTEM FEATURES

The following System features are included
with the Varian 74 Computer System.

« Power Failure/Restart

* Real Time Clock

* Hardware Priority Interrupt
* 1/0 bus with DMA

* Keyboard - CRT Terminal

« Memory map

« Writable Control Store

« Priority Memory Access

» Automatic Bootstrap Loader
* 32K Words of Main memory
« Equipment Cabinet

« Power and chassis space for 64K of

memory

* Power and chassis space for
approximately 10 peripheral
controllers
Data Saver

Hardware priority interrupt and DMA are
discussed in section 7. The keyboard-CRT
Terminal is discussed in section 8. Semi-
conductor and Core memory are discussed
in sections 4 and 5.

Power Failure/Restart

The Power Failure/Restart (PF/R) protects,
during loss or reduction of ac line voltage,

the program in progress and the contents
of computer memory and registers. Upon
restoration of power, the PF/R automati-
cally restarts the computer and causes it
to reenter the interrupt program at the
point of interruption.

Power reduction, failure, or turn-off initi-
ates a power-down cycle during which the
PF/R sustains execution of the current
instruction and then interrupts the proces-
sor, directing it to the address of the user
prepared SAVE subroutine. This SAVE
subroutine loads the contents of the
volatile registers (A, B, X, P, and overflow)
into preselected addresses in memory.
After the execution of SAVE, the PF/R
disables the processor and memory until
power is restored.

When power is restored so that all power-
up conditions are satisfied, the PF/R
enables the processor and memory, initi-
ates the system-start signal, and directs
the processor to the address of the RE-
STORE subroutine. This service subroutine
reloads the registers with the saved data,
and contains a jump instruction that
directs the processor to reenter the pro-
gram at the point of interruption and
continue execution.

Real-Time Clock

The Real-Time Clock (RTC) provides the
following real-time functions:

« Variable-interval interrupt
*  Memory-overflow interrupt

+ Readable free-running counter
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The variable-interval interrupt has three
preselectable hardware timing sources: (1)
a 10 KHz signal (standard unless other-
wise specified), (2) line frequency from the
power supply, or (3) a user-supplied exter-
nal source. The rate of the variable-interval
interrupt is selectable under program
control as follows. The program loads a
number n between 1 and 4095 into the
variable-interval interrupt logic. The logic
repeatedly counts down from n to O,
issuing an interrupt each time 0 is
reached. The variable-interval interrupt
rate is thus 1/nth of the timing source
rate.

The memory-overflow interrupt, which op-
erates in conjunction with the variable-
interval interrupt, is implemented by load-
ing an increment-memory-and-replace in-
struction into the address of the variable-
interval interrupt. This is monitored by
overflow-detection logic, which triggers the
memory-overflow interrupt when the con-
tents of the variable-interval interrupt are
incremented to 040001.

The 16-bit readable free-running counter is
continually updated and may be read
under program control. Counter timing is
based on the 10 KHz-clock, the variable-
interval interrupt rate, the line frequency,
or a user-supplied external source. Table
3-1 lists the instructions for the RTC.

Keyboard-CRT Terminal

The Keyboard-CRT Terminal provides a
Teletype compatible keyboard and an 80-
character, 24-line display. The terminal
provides an efficient means of communica-
tion between the operator and the Varian
74 computer. The terminal is a desk-top
unit that contains its own power supply.
Table 3-2 lists the instructions for the
keyboard-CRT terminal.

3-2

Memory Map

The memory map performs address reloca-
tion and memory protection for up to 256K
words of physical memory by translating
the 16-bit memory address and a 4-bit key
into an 18-bit physical address. Mapping
operations can be performed indepen-
dently in up to sixteen 32K logical (virtual)
memory areas. A 64K-mode of operation is
available to provide eight 64K logical-
memory areas. Map numbers 0 through 15
are used to identify the logical memory
area, with map O being reserved for the
VORTEX |l operating system. The logical
memory addresses are mapped into physi-
cal memory pages consisting of 512 words
each. Page assignments for each logical
memory are under control of the VORTEX
Il page-allocation routine.

NOTE

Although the VORTEX Il operating system
is referred to, the memory map consists of
general-purpose hardware that allows oper-
ation in other software environments.

Table 3-3 lists the instructions for memory
map.

Writable Control Store

The Writable Control Store (WCS) extends
the Varian 74 processors read-only control
store to permit an addition of new instruc-
tions, development of microdiagnostics,
and optimum tailoring of the processor to
any application. Unlike the read-only con-
trol store, which contains the Varian 74
basic instruction set and cannot be al-
tered, the writable control store can be
loaded from the computer systems main
memory under control of certain 1/0
instructions. The capability of altering the



contents of the writable control store gives
the user complete access to the resources
of the Varian 74 processor.

Supporting software for the writable con-
trol store includes a utility loader, a
machine microsimulator, and a microas-
sembler. The writable control store can
operate in a stand-alone environment or
under control of the MOS or VORTEX ||
operating system. A test program is also
provided to assist in maintaining the
writable control store. Table 3-4 lists the
instructions for WCS.

System Priority

Atypical Varian 74 system priority structure
is shown in figure 3-1. The following three
priority levels are established for interfac-
ing with the main memory. PMA has first
priority (except for PF/R interrupt) and
accesses memory directly. Next is the 170
bus to memory via DMA (BIC and interrupt
PIM). Third, processor access to memory.

The highest DMA/interrupt priority begins
with memory protection (MP) and is fol-
lowed by PF/R, memory parity, real-time
clock (RTC), priority interrupt module(s)
(PIM), and the buffer interlace control-
ler(s) (BIC) as required by the system
application. The control panel interrupt
priority follows all others.

Priority Memory Access

The Priority Memory Access (PMA) inter-
faces with PMA controllers to provide logic
functions to interface four data transfer
channels with the memory in a hardware-
fixed priority. All signals can be asynchro-
nous to free the PMA/PMA controller
interface from circuit and cable speed
dependence. Also there is the capability to
handle a variety of circuits and data rates,
or synchronous operation for maximum
rate of data transfer.

SYSTEM FEATURES

The PMA can interface with up to eight
PMA controllers distributed in any manner
among the four priority levels although
only one PMA controller per level can be
active at a time. Each PMA controller
interfaces with the PMA logic circuits on
the option board in the mainframe and
with the |/0 bus for program control.

Automatic Bootstrap Loader

The Automatic Bootstrap Loader (ABL)
allows the operator to select one of two
devices for loading the BLD Il program
automatically. A third selection allows the
loading of VORTEX/VORTEX Il system files
from a 70-7600 or 70-7610 disc file. The
operation of the ABL is described in
section 11. The BLD Il program is de-
scribed in section 17.

Data Saver

The V74 power supply and semiconductor
memory are equipped with data saver cir-
cuits which prevent the semiconductor
memory data from becoming lost when an
ac line power failure occurs.

The data saver power unit, mounted to the
rear panel of the V74 mainframe power
supply, provides low-current voltages tothe
semiconductor memory to sustain (refresh)
the data in the memory when the ac line
input drops below the predetermined
threshold voltage. Data saver components
are mounted on the inside of the power-
supply rear panel and the batteries that
provide the power are located in a holder
mounted to the outside of the panel. An
indicator light on the panel, when lighted,
indicates that the data saver is operational.
The data saver power unit interfaces with
logic in the semiconductor memory through
the standard power cable.
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Table 3-1. RTC Instructions

Octal

Mnemonic  Code Description

EXC 0247 100247 Inhibit memory overflow interrupts
inhibits only overflow interrupts)

EXC 0347 100347 Enable variable interval interrupts
(inhibits overflow interrupts)

EXC 0447 100447 Initialize RTC (inhibits all inter-
rupts and resets the interrupt con-
trol logic and clock control logic)

EXC 0647 100647 Initialize variable interval
counter (loads the contents of the
interval selection register in the
interval counter and resets the
clock control)

EXC 0747 100747 Inhibit variable interval interrupt

Transfer

OAR 047 103147 Output A register to interval
selection register

OBR 047 103247 Output B register to interval
selection register

OME 047 103047 Output memory to interval selection
register

INA 047 102147 Input FRC contents to A register

INB 047 102247 Input FRC contents to B register

IME 047 102047 Input FRC contents to memory

CIA 047 102547 Clear and input FRC contents to A
register

CIB 047 102647 Clear and input FRC contents to B
register
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Table 3-1. RTC Instructions (continued)

Octal
Mnemonic  Code Description

External Control

EXC 047 100047 Clear FRC (the FRC cannot otherwise
be reset)

EXC 0147 100147 Enable RTC interrupts (pending RTC
interrupts are immediately processed)
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Table 3-2. Keyboard-CRT Terminal

Instructions
Octal
Mnemonic  Code Description
External Control
EXC 0401 100401 Initializes the controller
Sense
SEN 0101 101101 Senses if the controller is ready for
output transfers (computer to terminal)
SEN 0201 101201 Senses if the controller is ready for
input transfers (terminal to computer)
Transfer
IME 01 102001 ‘Input data from the controller to
main memory
INA 01 102101 Input data from the controller to
the A register
INB 01 102201 Input data from the controller to
the B register
CIA 01 102501 Input data from the controller to
the cleared A register
CiB 01 102601 Input data from the controller to
the cleared B register
OME 01 103001 Output address from main memory
to the controller
OAR 01 103101 Output data from the A register
to the controller
OBR 01 103201 Output data from the B register

to the controller
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Table 3-3. Memory Map Instructions

Mnemonic

Octal
Code

Description

EXC 046

EXC2 0146

EXC 0246

EXC2 0346

EXC2 0446

EXC2 0546

EXC2 0646

EXC2 0746

SEN 046

External Control

104046

104146

104246

104346

104446

104546

104646

104746

Sense

102046

Executive Mode to Inactive Mode.
Places the memory map in the inactive
mode upon fetching the contents at
the effective address of the jump
instruction that follows.

Inactive Mode to Executive Mode.
Places the memory map in the exec-
utive mode upon fetching the contents
at the effective address of the jump
instruction tat follows.

Executive Mode to User Mode. Places
the memory map in the user mode upon
fetching the contents at the effec-

tive address of the jump instruction

that follows.

Start DMA Transfer. Starts a memory
map DMA transfer.

Reset DMA Transfer. Resets the memory
map’s DMA-transfer logic.

Clear Executive-Mode Mask. Removes
the executive-mode mask.

Enable Memory Protection. Enables
the memory protection function of the
memory map.

Disable Memory Protection. Disables
the memory protection function of the
memory map.

Sense DMA Activity. Senses if the
memory map is performing a DMA
operation.
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Table 3-3. Memory Map Instructions

(continued)
Octal

Mnemonic  Code Description

SEN 0146 102146 Sense Abnormal DMA Termination.
Senses for the error termination of
a DMA loading or read-back operation.

Transfer*

IME 046 102046 Input data from memory map to
main memory.

INA 046 102146 Input data from the memory map
to the A register.

INB 046 102246 Input data from the memory map
to the B register. 4

CIA 046 102546 Input data from the memory
map to the cleared B register.

CIB 046 102646 Input data from the memory

map to the cleared B register.

OME 046 103046 Output data from main memory
to the memory map.

OAR 046 103146 Output data from the A register
to the memory map.

OBR 046 103246 Output data from the B register
‘ to the memory map.

* These transfer instructions are for con-
trol registers in the memory map. Loading
and reading of the memory-map (RAM)
array, occur with the high-speed DMA
operations.
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Table 3-4. Writable Control Store Instructions

Octal
Mnemonic  Code Description

External Control

EXC 07X*  10007x* Initialize

EXC 17X 10017X Enables processor clock

EXC 27X 10027X Step operation of central control
store

EXC 37X 10037X Initialize BIC load

EXC 47X 10047X Not used
EXC 57X 10057X Not used
EXC 67X 10067X Not used
EXC 77X 10077X Resets stack pointer

Program Sense

SEN 07X 10107X Senses if writable control store
is busy

SEN 17X 10117X Senses if subroutine stack is empty
SEN 27X 10127X Senses if subroutine stack is full
SEN 37X 10137X Senses if BIC load is in process

Transfer

OAR 07X 10317X Output address and control
functions from A register to writable
control store

OBR 07X 10327X Output address and control func-
tions from B register to writable
control store

OME 07X 10307X Output address and control func-
tions from main memory to writable
control store

OAR 07Y** 10317Y**  OQutput data from A register to
writable control store
39
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Table 3-4. Writable Control Store Instructions (continued)

Octal

Mnemonic  Code Description

OBR 07Y 10327Y Output data from B register to
writable control store

OME 07Y 10307Y Output data from main memory to
writable control store

INA 07Y 10217Y Input data from writable control
store to A register

INB 07Y 10227Y Input data from writable control
store to B register

IME 07Y 10207Y Input data from writable control
store to main memory

CIA 07Y 10257Y Input data from writable control
store to cleared A register

CIB 07Y 10267Y Input data from writable control

* Xequals 0, 2, oréd

store to cleared B register

*# Y equals 1, 3, 5, when X equals 0, 2, 4,

respectively.
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CORE MEMORY

SECTION 4 - CORE MEMORY

General Description

Two types of magnetic core memory mod-
ules are available with the Varian 74 com-
puter system. A standard 8K core memory
is supplied with the system and a 16K core
memory is available as an option. The first
part of this section describes the features
common to both memories; the remaining
text describes the 8K core memory and 16K
core memory, respectively. Since both core
memories are physically interchangeable
and use a standard 16-bit word or optional
18-bit word, a V74 expanded memory sys-
tem can contain both types of core memory.

The basic information storage element of
both types is the magnetic core. The core
is a toroid of ferrite that can be magnetized
in two discrete directions representing a
binary one or zero. The core is magnetized
by a current passing through it. The direc-
tion of current flow through the core deter-
mines the direction of magnetization, either
read or write.

The core memory uses the coincident-
current technique for core magnetization.
Two perpendicular wires (X drive and Y
drive) pass through each core. During
memory operations, the current on each
drive wire is approximately one-half the
current necessary to magnetize a core;
thus, only the core at the intersection of
two activated drive wires is magnetized.

Operations

A memory full-cycle consists of a reading
sequence followed by a writing sequence.

The full-cycles are:

a. Clear/write: a word is transferred
from the processor to memory.

b. Read/restore: a word is transferred
from memory to the processor.

Bothfull-cycle operations require 660 nano-
seconds (or 1200 nanoseconds for 16K
memory), and memory access time is 350
nanoseconds (or 550 nanoseconds for 16K
memory).

A clear/write operation loads the memory.
The clear half-cycle of the operation resets
the addressed cores to zero (read current);
the write sequence then ioads the data in
the cores.

A read/restore operation reads information
from the memory. The read half-cycle of
the operation unloads the addressed data
word from memory; the restore sequence
immediately reloads (writes) the word in the
same location.

Wrap-Around Addressing

Wrap-around addressing is a standard fea-
ture of the core memory. Wrap-around
addressing techniques automatically pre-
vent the processor from trying to address
data to or from nonexistent memory ad-
dresses. Without this capability data read
out of a nonexistent address results in zero
and data written in are lost.

Since the processor registers are used as

address sources, an address to memory
can specify a nonexistent memoryecell.
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Thus, a computer with a 32,768 word mem-
ory (cells 0 through 32,768) can generate
an address specifying nonexistent cells

32,768 through 65,536. The wrap-around
address features makes it possible to pre-
dict the result when this occurs. In a com-
puter with 32K of memory, the wrap-around
feature directs all nonexistent cells to cor-
responding addresses between 0 and
32,768. Therefore, wrap-around addressing
only works on 32K, 64K, 128K, or 256K
increments. Addressing a nonexistent cell
results in one of the following actions:

a. A predictable cell of existing memory
is accessed if the addressing se-
quence has reached a wrap-around
point and has started back through
memory.

b. Animaginary memory cell is accessed
and transfers zeros as data if the ad-
dressing sequence has reached a
value above memory capacity but not
the next wrap-around point.

Memory Interleaving

Memory interleaving is an optional feature
that increases the performance of the
memory. With memory interleaving, even
addresses are located in one 8K module
(or 16K module) and odd addresses in
another 8K module (or 16K module). This
permits instruction-execution cycles to
overlap thus decreasing the time required
to run a program. Memory interleaving is
normally installed at the factory and con-
sists of changing address jumpers on the
memory PC card.

During interleaving, memory modules are
active simultaneously and thus draw more
current. To prevent power supply over-
loading, special power supply and chassis
configurations may be required.

4.2

8K Memory

The standard 8K core memory is a dual-
port, random-access, three-wire/three-
dimensional, memory for storing instruc-
tions and data. This core memory is ex-
pandable in increments of 8K modules.
Through jumper selection, 8K modules of
semiconductor and core memory may be
intermixed in any order. Jumper selection
may also provide odd/even address inter-
leaving between core memory modules.

The standard 16-bit word contains two 8-bit
bytes which, in some systems, can be
operated on independently. An optional
18-bit word is available to provide a parity
bit for each byte.

The two memory ports allow simultaneous
access to different memory modules from
multiple sources such as main and periph-
eral processors.

An 8K memory module (figure 4-1) consists
of a 15.6-by-19-inch (39.6 by 48.3 cm)
printed-circuit (PC) card and two 4K stack
cards. One side of the PC card contains
two 130-pin connectors (J1 and J2) to
accommodate the two 4K stack cards. Each
memory stack card contains a diode-
decoding matrix and a planar magnetic
core array composed of sixteen 4K mats
(eighteen 4K mats for 18-bit memory).

The other side of the PC card contains the
electronic components of the memory mod-
ule. The PC card also contains a 132-pin
card-edge connector (P1) that intercon-
nects the memory module with the proces-
sor. The height of the memory module is
approximately one inch (2.54 cm).
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Figure 4-1. 8K Core Memory Module

Interfacing and Timing

Figure 4-2 is a block diagram showing the
input and output signals for a single 8K
memory module. Except for the port B
override signal (MHGY - ), the same type
of signals are used for ports A and B. This
makes each port independent allowing two
memory modules to operate simulta-
neously, one on each port. Figure 4-3
shows the signal lines of ports A and B
for an expanded memory system.

Typical memory interface waveforms are
illustrated in figure 4-4. The memory cycle
is initiated when the negative transition of
the memory start request (MRQYx -) is

received by port A or B. The memory first
resolves priority in case of conflicting re-
quests on the two ports, and then begins
its memory timing sequences.

A memory acknowledge signal (YDNMx - )
is generated 140 nanoseconds (maximum)
before read data is stable on the memory
data bus. The pulse width of YDNMx - is
typically 180 nanoseconds, and its trailing
edge (positive-going transition) is used to
clock the memory read data into a data
register in the processor. Data is stable 15
nanoseconds (minimum) before the trailing
edge of YDNMx- and remains stable for
35 nanoseconds (minimum) after the trail-
ing edge of YDNMx-.
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Figure 4-4. Typical Memory Interface Waveforms (8K Module)

For a clear/write operation, the read/write
control signal (MWRYx+ or MWLYx+)
must be received by the memory no later
than 140 nanoseconds after the leading
edge of the memory start request signal.

The memory writes full or half words (bytes)
as commanded. Bytes which are not written
into retain previously written data.

Specifications

Core memory specifications are listed in
table 4-1.

16K Memory

The optional 16K core memory is a single-
port, expandable, random-access, three-
wire/three-dimensional memory. Itis a 16K

by 16-bit (or 18-bit) memory for storing
instructions and data and is contained on
a single board. It has a cycle time of 1200
nanoseconds and can be interleaved with
660 nanosecondor other 1200 nanosecond
memories.

Each 16K memory module (figure 4-5)
consists of a 15.6 by 19-inch printed-circuit
(PC) board and one 16K stack card. The
height of the complete module is 1.1 inch.
On the underside of the stack card, groups
of pin terminals of a 126-pin connector (J1)
are located around the perimeter of the
card and plug into corresponding jack ter-
minals located on the etched surface of
the PC board. The other side of the PC
board contains the electronic components
of the memory module. The PC board has
a 132-pin edge connector (P1) that con-
nects the module to the processor through
a cable.
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Table 4-1. Specifications

Parameter Description

Timing Cycle time: 660 nanoseconds (minimum)
Access time: 350 nanoseconds (maximum)
Write data available from 150 (minimum) to
330 nanoseconds (maximum).

Word Length 16 bit words containing two 8-bit bytes. An
optional 18-bit word provides a parity bit
for each byte.

Size Expandable to maximum memory size of system

(see system specifications in section 1)
in 8,192 word increments.

Temperature
Operating 0 to 50 degrees C
Storage - 20 to 70 degrees C
Humidity
Operating To 90 percent without condensation
Storage To 95 percent without condensation

16K STACK CARD

COVER

PC BOARD

CONNECTOR P1

NOTE:
PINS OF J1 ARE LOCATED
AROUND PERIMETER OF
STACK CARD

VTII-3221
Figure 4-5. 16K Core Memory Module
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Interfacing and Timing

Figure 4-6 is a block diagram showing the
input and output signals for a single mem-
ory module. Figure 4-7 shows the signal
lines for an expanded memory system.

Typical memory interface waveforms are
illustrated in figure 4-8. The memory cycle
is initiated when the negative transition of
the memory start request (MRQYB-) is
received.

The pulse width of YDNMB- is typically 185
nanoseconds, and its trailing edge (posi-
tives going transition) is used to clock the
memory read data into a data register in
the processor. Data is stable 30 nanosec-
onds (minimum) before the trailing edge
of YDNMB- and remains stable for 60 nano-
seconds (minimum) after the trailing edge
of YDNMB-.

For a clear/write operation, the read/write
control signal (MWRYB+ or MWLYB +)
must be received by the memory no later
than 265 nanoseconds after the leading
edge of the memory start request signal.
The memory writes full or half words (bytes)
as commanded. Bytes which are not written
into retain previously written data.

CORE MEMORY

Specifications

The optional core memory specifications
are listed in table 4-2.
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Figure 4-6. 16K Memory Module
Interface Block Diagram
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Figure 4-8. Typical Memory Interface Waveforms (16K Module)
Table 4-2. Specifications for 16K Core Memory
Parameter Description
Timing Cycle time: 1200 nanoseconds (minimum)

Word Length

Temperature
Operating
Storage

Humidity
Operating
Storage

Access time: 550 nanoseconds (maximum)
Write data available from 275 (minimum)
to 610 nanoseconds (maximum)

16-bit words containing two 8-bit bytes.
An optional 18-bit word provides a parity
bit for each byte

Expandable to 65,536 words in 16,384 word

increments.

0 to 50 degrees C
-20 to 70 degrees C

To 90 percent without condensation
To 95 percent without condensation
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SECTION 5 - SEMICONDUCTOR (MOS) MEMORY

The Varian 74 system semiconductor
memory is an expandable, random-access
semiconductor, asynchronous memory
system with an internal cycle time of 330
nanoseconds.

Memory Design

The memory storage arrays are packaged
in 22-pin dual-in-line ceramic or plastic
cases. The memory elements are dynamic
in operation and the data stored is volatile
with respect to the power. However, there
is a Data Save mode that is programmed
to refresh the memory during low power
or power loss. A battery-equipped data
saver unit in the power supply provides the
dc power required to sustain the semicon-
ductor memory data during the power fail-
ure (Section 3).

Each printed circuit (PC) board accommo-
dates 8K of 16-bit words. An optional 18-
bit word provides a parity bit for each 8-bit
byte.

The memory system is dual port, i.e., two
independent sets of input/output termi-
nals to access memory. Port B has priority
over port A. Port B can also request
continuous service by a signal that modi-
fies the priority logic. A PC board memory
bus at the rear of the mainframe or
memory expansion chassis interconnects
all circuit boards for maximum speed at
minimum length.

The major functional logic blocks of the
semiconductor memory are: priority, tim-
ing and control, delay line, address multi-
plex and bank select, data multiplex,

refresh, power control, storage array, reset
drive, chip enable/clock driver, write driv-
ers, and read amplifiers (figure 5-1).

Memory Operations

A memory full cycle consists of a read and
write sequence. Because the memory stor-
age arrays are dynamic, they are read
from and written into nondestructively (no
clear/write, read/restore operation). Thus,
the cycle and access times are nearly
equal with full cycle at 330 nanoseconds
and access at 260 nanoseconds.

Instruction words read from memory are
transferred to the control section for
execution. Words are transferred, under
program control, from memory to the
arithmetic unit, operational register, or the
170 bus. Also under program control, they
are transferred to memory from the opera-
tion register or the 1/0 bus.

When the semiconductor memory receives
a startrequest, it determines the requesting
address, examines the HOG line for priority
modification, and initiates a memory cycle,
if appropriate. The write information .is
converted from the data bus of the re-
questing port to high levels ( + 19V) for the
write inputs to the memory arrays. The write
drivers are sectored to provide 8-bit data
storage. The read amplifier section con-
tains sixteen sense amplifiers that discrim-
inate the one and zero signals from the
memory arrays by time and amplitude.
Since there is no data register in the mem-
ory, output pulses from memory to data bus
are determined by the width of the signals
and gated by a timed strobe.
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Interfacing and Timing

The semiconductor memory interfaces via
the memory bus, with the processor,
option board, core memory, another mem-
ory bus (dual port), and the writable
control store. All signals on the memory
bus are buffered through the interfacing
TTL logic to eliminate noise problems and
cross-talk. The address and control lines
are unidirectional and the data lines are
bidirectional. All interconnection of the
boards in the mainframe or memory
expansion chassis is made with a PC board
that connects at the rear. This keeps the
input/output lines to a minimum length.

A typical timing sequence is shown in
figure 5-2. The memory cycle is initiated by
the falling edge of request line MRQYA -
after the bank addresses have been stable
for at least 12 nanoseconds. Status is
examined and priority resolved for con-
flicting requests on the two ports. After
priority is resolved, the memory begins its
timing sequences by driving a voltage
pulse down the delay line initiating the
read or write sequences.

The read data sequence output is acti-
vated by lowering the YDNM - signal 130
nanoseconds before the data is stable at
the output. The width of YDNM - is at
least 100 nanoseconds and the rising
(trailing) edge is a strobe that latches the
data into the processor data register.
During a write sequence, the write com-
mand signal MWR/LY must be received at
the memory no later than 140 nanosec-
onds after the leading edge of MRQYA -.

The memory writes half (8-bit) or full (16-
bit) words, as commanded. Bytes not
written into will retain previously written
data.

SEMICONDUCTOR (MOS) MEMORY

Wrap-Around Addressing

Wrap-around addressing is a standard
feature of the semiconductor memory.
Wrap-around addressing techniques auto-
matically prevent the processor from trying
to address data to or from nonexistent
memory addresses. Without this capability,
data read out of a nonexistent address
results in zero and data written in are lost.

Since the processor registers are used as
address sources, an address to memory
can specify a nonexistent memory cell.
Thus, a computer with a 32,768 word
memory (cells 0 through 32,768) can
generate an address specifying nonexis-
tent cells 32,768 through 65,536. The
wrap-around address feature makes it
possible to predict the result when this
occurs. In a computer with 32K of memory,
the wrap-around feature directs all nonex-
Istent celis to corresponding addresses
between 0 and 32,768. Therefore, wrap-
around addressing only works on 32K,
64K, 128K, or 256K increments. Address-
ing a nonexistent cell results in one of the
following actions:

a. A predictable cell of existing memory
is accessed if the addressing sequence
has reached a wrap-around point and
has started back through memory.

b. An imaginary memory cell is accessed
and transfers zeros as data if the
addressing sequence has reached a
value above memory capacity but not
the next wrap-around point.

Specifications
Performance specifications for the semi-

conductor memory system are listed in
table 5-1.
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Figure 5-2. Typical Timing Sequence
Table 5-1. Memory Specifications

Parameter Description

Design Parallel, random-access, expandable, metal
oxide semiconductor (MOS)

Cycle time 330 nanoseconds

Access time 260 nanoseconds

Execution times Write data available from 160 to 240 nanoseconds;
memory start pulse width 163 nanoseconds

Operating modes Continuous at any address, and in burst mode
(i.e., memory cycle series interspersed by non-
operating time)

Operating environment 0 to 50 degrees C; O to 90 percent relative

humidity without condensation
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SECTION 6 - OPTIONS

Several options are available to enhance
the performance of the Varian 74 system.
The options are:

a. Memory Parity

b. Buffer Interlace Controller
c. Priority Inter‘rupt Module
d. Block Transfer Controller
e. Core Memory Interleaving

f. Floating Point Processor

Memory Parity

The memory parity option generates and
checks parity for left and right bytes when
accessing memory. Parity bits are gener-
ated during the memory writing sequence
and are checked during the reading se-
quence. This option contains its own
control and interrupt logic. The memory
parity specifications are listed in table 6-1.

There are two external control instructions
that enable (0445) and disable (0545)
parity. Parity is generated and checked,
but an interrupt is not generated if
PARITY is disabled.

Buffer Interlace Controller
(for 620 compatible DMA)

The buffer interlace controller (BIC) imple-
ments the transfer of blocks of data
directly to and from computer memory and

peripheral controllers. Cycle-stealing trap
requests inhibit the processing of a stored
program for only the memory cycle re-
quired to transfer one word of data directly
between memory and a system peripheral,
i.e., 660 nanoseconds for core memory or
330 nanoseconds for semiconductor mem-
ory. Operation register contents are not
changed by the transfer, thus freeing the
CPU to execute an instruction from the
stored program between successive data
word transfers.

The BIC monitors trap requests initiated
by the stored program, or by magnetic-
tape units, disc memories, card and paper-
tape readers and punches, and analog-to-
digital system controllers. Up to ten such
devices can be connected to the BIC. The
computer system can include up to four
BICs.

The BIC is designed to operate on the 620
compatible DMA.

The BIC will perform DMA transfers at the
peripheral device rate up to a maximum
rate defined as follows:

+ T 1ucxX

CPU max

where:

R max IS the maximum rate through a BIC
(words/second)

R cpy is the maximum DMA rate for the
processor (words/second)

T,ucxis the period of interrupt clock
(seconds)
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For example, a Varian 74 system, with core
memory having a potential maximum DMA
rate of 361,800 words/second and a 900
nanosecond interrupt clock period, pro-
vides a maximum rate through the BIC
according to the following equation.

R max:
|
= 266,383 words/
————— + (990 x 107%) second
361,800

With two or more BIC’s alternating trans-
fers, the maximum DMA rate (361,800
words/second) of the V74 system can be
achieved.

Note: The BIC is included on the system
priority chain, peripheral controllers con-
nected to it have no priority of their own.

The BIC specifications are listed in table
6-2. Table 6-3 lists the instructions for the
BIC.

Priority Interrupt Module

The priority interrupt module (PIM) pro-
vides for the orderly servicing of periph-
eral-initiated interrupts of a program in
progress in the computer. 1t does so by:

a. Establishing up to eight levels of
interrupt  priority  for  selected
peripheral controllers.

b. Storing interrupt requests originated
by associated peripheral controllers

6-2

and placing the requests on the 1/0
bus in the order of the established
priority.

In effect, the PIM organizes a ''priority-
within-a-priority” system. Peripheral con-
trollers that cannot normally initiate an
interrupt because of their inability to
generate memory addresses can do so
when connected, via a line in the interrupt
cable, to the PIM. PIM-controlled priority
assignments are prewired at the factory to
user specifications. The PIM specifications
are listed in table 6-4. Table 6-5 lists the
instructions for the PIM.

Block Transfer Controller

The block transfer controller (BTC) inter-
faces the PMA to a peripheral controller
requiring fast access, high-speed transfer
of data in or out of processor memory. The
BTC provides memory address control
when the transferred data are organized
into "'blocks” of 16-bit words. The BTC
contains a key-bit register for use with
memory map. It also contains an odd
parity generator which can be utilized in
parity systems to generate parity on PMA
input transfers.

The BTC buffers one word of data into or
out of the PMA so that the peripheral
controller timing requirements can be
relaxed with respect to the fast PMA bus.

Peripheral controllers used with the BTC
must be designed for PMA use since the
PMA bus is separate from the E bus used
by 170 and DMA. Table 6-6 lists the
instructions for the BTC.
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Table 6-1. Memory Parity Specifications

Parameter Description

Mode of Operation Interrupt logic requests an interrupt
when a parity error is detected

170 170 interface via the option bus.
Memory Memory interface via the memory bus
Logic Levels Positive logic:
True: +2.40 to +5.25V dc
False: 0.00 to +0.45V dc

Negative logic:

True: 0.00 to +0.45V dc
False: +2.40 to +5.25V dc
Input Power +5V dc at 0.5 ampere
Temperature
Operating 0 to 50 degrees C
Storage —20 to 70 degrees C
Humidity
Operating To 90 percent without condensation
Storage To 95 percent without condensation
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Table 6-2. BIC Specifications

Parameter

Description

Organization

Control Capability

170 Capability

Transfer Rate

170 Signal Limits

System Priority

Standard Device Address

Logic Level
Internal
1/0 Cable
Size

Interconnection

Input Power

Operational Environment

Contains an initial address register, a final
address register, sequence controller, and
drivers and receivers

Implements trapping operations for up to ten
peripheral controllers

Two external control, eleven transfer, and two
program sense instructions

Synchronized with peripheral

Rise/fall: 10 nanoseconds (minimum), 100 nano-
seconds (maximum)

Determined by location in the priority
chain (user-selected)

First BIC: 020-021
Second BIC: 022-023
Third BIC: 024-025
Fourth BIC: 026-027

Positive logic:

True: +2.4 to +5.5V dc

False: 0.0 to +0.5V dc
Negative logic:

True: 0.0 to +0.5V dc

False: +28 to +3.6V dc

One 7-3/4-by-12-inch (19.7 by 30.3 c¢cm) etched-
circuit card

Plugs into the mainframe |1/0 backplane, with
control lines between the BIC and associated
peripheral controllers in a separate chassis
connect to the BIC via control lines in the
1/0 cable

+5V dc at 0.6 ampere

0 to 50 degrees C; 0 to 90 percent relative
humidity without condensation
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Table 6-3. BIC Instructions

OPTIONS

Mnemonic Octal Code Description

External Control
EXC 020 100020 Activate BIC
EXC 021 100021 Initialize
EXC 0321 100321 Enable loading of key bits

Data Transfer
OAR 020 103120 Load initial register from A
OBR 020 103220 Load initial register from B
OME 020 103020 Load initial register from memory
OAR 021 103121 Load final register from A
OBR 021 103221 Load final register from B
OME 021 103021 Load final register from memory
INA 020 102120 Read initial register into A
INB 020 102220 Read initial register into B
IME 020 102020 Read initial register into memory
CIA 020 102520 Read initial register into

cleared A
CIB 020 102620 Read initial register into
cleared B

Program Sense
SEN 020 101020 Sense BIC not busy
SEN 021 101021 Sense abnormal device stop
SEN 0121 101121 Senses if BIC has been stopped

due to a memory map error
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Table 6-4. PIM Specifications

Parameter Description

Organization Contains line, synchronization, and mask reg-
isters; an interrupt address generator; prior-
ity and control logic; and line drivers and

receivers
Control Capability Establishes and implements eight levels of in-
terrupt priority (user-assigned) for system
peripherals
170 Capability Five external control and three transfer in-
structions
Standard Device Address 040 through 043
Interrupt Addresses First PIM: 0100 through 0117
Second and succeeding PIMs: 0120 through 0177
System Priority Determined by location in the priority chain
Assignment (user-selected)
Logic Level
Internal Positive logic:
True: +2.4 to +5.5V dc
False: 0.0 to +0.5V dc
170 Cable Negative logic:
True: 0.0 to +0.45V dc
False: +2.8 to +3.6V dc
Size One 7-3/4-by-12-inch (19.7 by 30.3 cm)

etched-circuit card

Interconnection Plugs into the mainframe 1/0 backplane; (ad-

. ditional PIMS interface via the 1/0 cable)
connects to peripheral controllers via the
backplane and/or 1/0 expansion cable

Input Power +5V dc at 0.45 ampere

Operational Environment 0 to 50 degrees C; 0 to 90 percent relative
humidity without condensation
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Table 6-5. PIM Instructions

Mnemonic

Octal Code

Description

EXC 014%
EXC 024*
EXC 0244
EXC 034*

EXC 044*

EXC 0444
EXC 054*

OME 04*

OAR 04*

OBR 04*

External Control

10014*
10024 *
100244
10034*
10044*

100444
10054*

Data Transfer

10304*

10314*

10324*

Clear interrupt registers
Enable PIM

Enable all PIMs in system
Clear interrupt registers
and enable PIM

- Disable PIM

Disable all PIMs in system
Clear interrupt registers
and disable PIM

Transfer contents of memory to
mask register

Transfer contents of A register
to mask register

Transfer contents of B register
to mask register

* Represents the last octal digit of the device address
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Table 6-6. BTC Instructions

Description

Mnemonic Octal Code
External Control
EXC 002x 10002x
EXC 002y 10002y
EXC 012x 10012x
EXC 012y 10012y
EXC 022x 10022x
EXC 022y 10022y
Data Transfer
OAR 02x 10312x
OBR 02x 15322x
OME 02x 10302x
OAR 02y 10312y
OBR 02y 10322y
OME 02y 10302y
INA 02x 10212x
INB 02x 10222x
IME 02x 10202x
CIA 02x 10252x
CIB 02x 10262x
INA 02y 10212y
INB 02y 10222y
CIA 02y 10252y
CIB 02y 10262y
Program Sense
SEN 002x 10102x
SEN 002y 10102y
SEN 012x 10112x

Activate BTC

Initialize BTC

Reset BTC

Test data transfer

Test input (writing) cycle
Test output (reading) cycle

Load BTC initial-address register
Load BTC initial-address register
Load BTC initial-address register
Load BTC final-address register
Load BTC final-address register
Load BTC final-address register
Read initial-address register
Read initial-address register
Read initial-address register
Read initial-address register
Read initial-address register
Read final-address register

Read final-address register

Read final-address register

Read final-address register

Sense BTC not busy
Sense abnormal device-stop
Test sense-end-of-block

x is the last digit of the even address
y is the last digit of the odd device address (y = x+1)

* When immediately preceded by an EXC
012y instruction (Test Data Transfer), the
output instruction loads the PMA Write
Data Buffer from the E-Bus. The actual
transfer clears the Test EXC logic. The
buffer can then be transferred into mem-
ory by PMA with a Test Cycle Write
instruction.

** When immediately preceded by an
EXC 012y instruction (Test Data Transfer),
the input instruction will read the contents
of the PMA Read Data Buffer back over
the E bus. The actual transfer clears the
Test EXC logic. The buffer can be read in
this fashion after a Test Cycle Read

instruction has loaded the buffer through
PMA.
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Floating Point Processor (FPP)

The floating point processor option per-
forms high-speed floating point arithmetic
on single and double precision numbers.
When installed in a V74 computer system
the 56 bit floating point accumulator and
all floating point instructions are fully
integrated into the computer architecture
both at the machine language program-
ming level and at the FORTRAN level.

The FPP contains a direct memory access
to increase data acquisition and storage
speed. It implements pipelining of instruc-
tions to increase throughput. The floating
point accumulator is a full 56 bits wide so
that fully parallel arithmetic operations
can be performed on double precision real
numbers. The basic processor clock period
is 165 nanoseconds, however, all shifting
operations occur in an 82.5 nanosecond
period. Operations such as addition, where
most of the operate time consists of
accumulator shifts, can be accomplished
at a high rate.

OPTIONS

The FPP inhibits program interrupts from
the time a floating point instruction is
received by the floating point processor
until a store or fix instruction is executed
by the floating point processor, regardless
of the intervening instructions. When the
store instruction has been executed, the
FPP will have the capability to cause a
program interrupt in the event that a fault
condition occurred during the execution of
any previous floating instruction.

The FPP interrupt is disabled whenever
either a jump and mark instruction is
executed from another interrupt, or when
EXC 0444 (disable PIM's) is executed. EXC
0244 (enable PIM’s) will subsequently
enable the FPP interrupt. This allows the
FPP interrupt to be placed anywhere in the
priority chain.

Table 6-7 lists the FPP Specifications. The
FPP instructions are listed in table 6-8.

Table 6-7. Floating Point Processor Specifications

Parameter Description
Cycle time 165 nanoseconds
Interrupt address 016

Priority assignment

Dimensions

May be placed anywhere in the priority chain.

Contained on a 15.6-by-19 inch (39.6-by-48.3

cm) wire-wrap board.

Installation

Plugs into three module slots of the V74

mainframe chassis.

Input power

Operational environment

+5V dc at 12 amps

0 to 50 degrees C (32 to 122 degrees F), O to

90 percent relative humidity without
condensation.
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Table 6-8. Floating Point Processor Instructions

Mnemonic = Octal Code Description

Memory Reference
FLD 105420 Load floating point accumulator
with single precision number.

FLDD 105522 Load floating point accumulator
with double precision number.

FST 105600 Store floating point accumulator
in memory in single precision
format.

FSTD 105710 Store floating point accumulator
in memory in double precision
format.

FLT 105425 Reformat single precision integer
and load into floating point
accumulator.

FIX 105621 Reformat floating point accumulator
and store integer in memory.

FAD 105410 Add single precison memory to
floating point accumulator.

FADD 105503 Add double precision memory to
floating point accumulator.

FSB 105450 Single precision floating point
subtraction.

FSBD 105543 Double precision floating point
subtraction.

FMU 105416 Single precision floating point
multiply.

FMUD 105506 Double precision floating point
multiply.

FDV 105401 Single precision floating point
divide.

FDVD 105535 Double precision floating point divide.
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SECTION 7 - INPUT/OUTPUT SYSTEM

The Varian input/output (1/0) system
allows the computer to interface with a
large variety of peripheral devices. Inter-
face circuitry to control a specific periph-
eral is contained on one or more controller
cards that plug into a peripheral controller
slot in the expansion chassis. One control-
ler can control one or more similar
peripherals.

The 170 system consists of the following
principal elements:

» Timing and control logic and internal
bus interface in the processor

« Various peripheral controllers

* A party-line, time-shared 1/0 bus
connecting the processor and
controllers

* 1/0 options that enhance the 1/0
capabilities

The processor and control panel are de-
scribed in sections 2 and 11. Information
on the controllers for specific peripherals is
given in section 8. 1/0 instructions are
described in detail in section 15. This
section concentrates on the role of the 1/0
bus and the interaction between the I/0
bus and system peripheral controllers.

Organization

The 1/0 system utilizes a bidirectional 1/0
bus, which allows one set of data and
control lines to communicate with all
system peripherals. The organization of
the 1/0 system is illustrated in figure 7-1.
All peripheral controllers and 1/0 options

connect to the 170 bus. The 1/0 bus cable
plugs into the backplanes of the main-
frame and expansion chassis.

Note: The 1/0 bus consists of an internal
170 bus and an external 1/0 bus. The
option board is on the internal 1/0 bus.
Therefore, all controllers on the option
board including the Teletype (or CRT-
keyboard) controller are on the internal
170 bus.

The E bus, priority chain, BIC control,
interrupt request, trap request, and ac-
knowledgment lines shown in figure 7-1
are contained in the 170 bus; they are
separated in the illustration for clarity.
However, the interrupt lines to the PIM are
separate entities, installed as needed
during system installation or expansion.

1/0 Bus Structure

The Varian 74 system communicates di-
rectly with peripherals by transmitting an
external control instruction and peripheral
device address to the selected controller
via the 1/0 bus. When a peripheral is -
ready to send or receive information, as
indicated by its associated sense line, the
computer requests the device to place a
word of data, or to accept one placed by
the computer, on the 1/0 bus. The 1/0 bus
lines are described in the following subsec-
tions. System interconnection details are
given in section 10.

E Bus

This 16-bit, parallel, bidirectional 1/0
channel (EBOO- | through EB15~ 1) is used
to transmit 1/0 instructions, device ad-
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dresses, and data from the computer to
the peripherals. In turn, the E bus is used
by the peripherals to transmit data to the
computer. Ten drivers and ten receivers
can be connected to each line to service up
to ten peripheral controllers. When more
than ten controllers are included in the
system, they are controlled through an 1/0
party-line expander card. An E bus signal
is true when it is at OV dc, and false at
+ 3V dc. Figure 7-2 shows a typical E bus
configuration.

Control Lines

The following data and control signals are
used during 1/0 instructions, interrupts,
and in the 620 compatible DMA.

INPUT/OUTPUT SYSTEM

Figure 7-3 and 7-4 show typical control
lines to and from the computer.

The following control signals are true at OV
dc and false at + 3V dc.

FRYX-1: This signal is generated by the
computer to indicate that an 1/0 instruc-
tion and a device address have been
placed on the E bus. Each peripheral
controller examines the device address,
and, upon the true-to-false transition of
FRYX-1, the addressed peripheral re-
sponds to the 170 instruction.

DRYX-1: This signal indicates that the
computer has placed data on the E bus, or
that it has accepted the data placed on the
E bus by the peripheral. The transfer
occurs upon the true-to-false transition of

MAINFRAME DRYX-1.
[_ r—M/\r +5V de I
2000 |
| | TYPICAL
I E BUS LINE
N IN I/O
CPU N CABLE

D

N — N v -l
PERIPHERAL CONTROLLER 2 PERIPHERAL CONTROLLER 1

VTII-2181

| +5V dc |

| 2000 |

3000 '

TERMINATION
SHOE

Figure 7-2. Typical E Bus Line Configuration
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TYPICAL CONTROL
SIGNAL (FRYX-I,FRYF-I,

MAINFRAME DRYX-I, SYRT-I, DRYF-1,
—— Y — — — — — IUAX-I, IUCX-1,IUAF-I,
I— *5Y de IUCF-1,OR 1UJX-I)

2000 I IN 1I/O CABLE

/

(- — \- —)

v v 3000 |
PERIPHERAL PERIPHERAL | <
CONTROLLER 2 CONTROLLER 1 TERM]NAT-ION

. SHOE

| +5V dc I
l “{ | 2000 I

VTI1-2180
Figure 7-3. Typical Control Line from the Computer
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TYPICAL CONTROL
SIGNAL (SERX-I,
TPIX-I, TPOX-I,

MAINFRAME TPIF-1, TPOF-I,
- OR IURX-I) IN
[ ' THE 1/O CABLE

+5V dc
| 2000 /

| I [ +5V dc
| 2000 |
l d ~ ~ 3oorx|
| PERIPHERAL PERIPHERAL |
L CONTROLLER 2 CONTROLLER 1 | TER(SV‘EINA”ON

VTI1-2185
Figure 7-4. Typical Control Line to the Computer
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IUAX-I: This signal is generated by the
computer to acknowledge the receipt of an
interrupt, trap-in, or trap-out request. The
interrupting or trapping peripheral control-
ler can communicate an address to the
computer and can receive data from or
send data to the computer when IUAX- | is
true. IUAX-| also inhibits device address
decoding in all controllers during the
address phase of an interrupt or trap
operation to prevent the controllers from
interpreting any part of the memory ad-
dress as a device address.

SYRT-I: This signal is used to initialize all
the peripheral controllers connected to the
170 bus. SYRT-1 is true when the RESET
switch on the control panel is pressed.

SERX-1I: This signal is a controller re-
sponse to a program sense instruction,
during the execution of which the com-
puter places a function code and a device
address on the E bus. The addressed
controller is instructed to indicate the
status of a peripheral device action. If the
status (sensed condition) is true, the
controller responds by setting SERX-|
true.

IUCX-I: This signal is an interrupt and/or
trap synchronization clock from the com-
puter that is disabled when IUAX- | is true.
The true-to-false transition of IUCX-1 sets
the interrupt and/or request flip-flops in
the appropriate peripheral controllers.
IUCX-| is jumper selectable for one of two
basic clock rates: a 660-nanosecond or a
990-nanosecond period. The 990 nanosec-
ond rate is standard.

IURX~- I: An interrupting peripheral control-
ler (e.g., PIM) requests the computer to
execute an instruction by setting this
signal true. The address of the instruction
is placed on the E bus when the computer

7-6

acknowledges the
(TUAX=1).

interrupt  request

IUJX-1: - This signal is generated by the
computer to disable all interrupt devices
following a jump-and-mark instruction
when that instruction is a result of an
interrupt request.

TPIX-1: A trapping peripheral controller
(e.g., BIC) sets TPiIX-1| true to request the
computer to input one word of data to the
memory. The address is placed on the E
bus by the controller when the computer
acknowledges the request.

TPOX-1I: A trapping peripheral controller
(e.g., BIC) sets TPOX- | true to request the
computer to output one word of data from
memory. The address is placed on the E
bus by the controller when the computer
acknowledges the request.

In addition to the E bus, the following
signals are used by the DMA and are
analogous to the corresponding signals
described above: TPIF-1, TPOF-1, IUAF-I,
IUCF-1, FRYF-1 and DRYF-1.

Priority Lines (Interrupt and

620 Compatible DMA)

PR1X-1 through PR10X-| are used to
establish the priority of system interrupts.
They are used to connect devices in a
priority chain. The devices that can be
included in this priority chain (in order
from high to low priority) are: MP, PF/R,
memory parity, RTC, PIM, BIC, and inter-
rupt (INT) switch on the control panel.
RTC, PIM, and BIC can be in any order.
Peripheral controllers cannot, of them-
selves, generate interrupt requests. They
do so only through interaction with the
PIM. System interrupts are discussed in
greater detail later in this section.



Priority Lines (DMA)

PRMA +1 through PRMC+1 are used to
establish the priority of DMA controllers.
They connect controllers in a parallel
priority scheme. The output of each higher
priority device is connected directly to a
priority input of each of the lower priority
devices attached to the DMA (Figure 7-5).

BIC Control Lines

The seven BIC control lines DCEX-B,
DESX-B, TAKX-B, CDCX-B, BCDX-B,
TRQX-B, and TROX-B are used for
communication between a BIC and the
peripheral controllers it monitors.

1/0 Operations

In the Varian 74 1/0 system, information
transfers can occur under the control of a
stored program, they can be interrupt-
initiated, or they can occur on a cycle-
stealing (trapping) basis. Specific details
of these operations are contained in the
Varian 70 series processor Maintenance
Manual (document 98 A 9906 02x). The
following paragraphs briefly outline the
capabilities of the system.

INPUT/OUTPUT SYSTEM

Program-Controlled 1/0

The 1/0 system provides four types of 1/0
operations under program control:

a. External Control. An  external
control code, specifying a specific
peripheral function and a device
address, is transmitted from the
computer to a peripheral controller.

b. Program Sense. The status of a

selected peripheral controller
condition is interrogated by the
computer.

c. Input Data Transfer. One word of
data is transferred from a peripheral
controller to the A register, B regis-
ter, or a location in memory.

d. Output Data Transfer. One word of
data is transferred to a peripheral
controller from the A register, B
register, or a location in memory.

The instructions implementing these oper-‘
ations are described in section 15.

Under program control, the 1/0 system
communicates directly with all peripherals.
The computer can initiate peripheral oper-
ations by transmitting an external control
function code and a proper device address

PRMA+]
—
o —& —
DEVICE DEVICE PRMBAL DEVICE DEVICE
CONTROLLER [] controLLER {&] controLLER ] conTrOLLER
PRMCH
] E Vi LC___ 3 1.(:_ 4

VTI1-2186

Figure 7-5. DMA Priority Block Diagram
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to the selected controller via the 1/0 bus.
The computer can determine when a
peripheral is ready to send or receive
information by interrogating its associated
sense line. A peripheral can be requested
to place a word of data on the /0 bus
during a computer input transfer, or to
accept a word of data placed on the bus by
the computer during an output transfer.

Table 7-1 summarizes how the E bus and
control lines are connected (routed) to the
controllers. Figures 7-6 through 7-9 show
the timing for the program controlled
operations.

Part of any 1/0 instruction is transmitted
intact over the E bus. The device address
(bits 0-5) and function (bits 6-8) of the
instruction are transmitted unchanged.
Bits 9-15 are decoded in the processor to
set one of the lines EB11- | through EB15-
| true to specify the required operation.

Interrupt-Initiated 1/0

The Varian 74 1/0 system includes an
interrupt capability by which certain de-
vices and options, on a priority basis, can
request the computer to execute an in-
struction (or a series of instructions)
independent of the program in.progress.
During an interrupt, the computer is
directed to a memory address specified by
the interrupting device and executes the
instruction at that address. Normally, the
instruction at the interrupt address is a
jump-and-mark instruction that results in
the processing of an 1/0 service subrou-
tine. The computer returns to the original
program through an appropriate jump
instruction at the conclusion of the inter-
rupt subroutine.

7-8

Standard Varian peripheral controllers
normally are not designed to generate an
interrupt because it would be inefficient
for each controller to provide the necessary
interrupt logic. The priority interrupt mod-
ule (PIM), however, is specifically designed
to provide the interrupt capability. Each
peripheral controller connected to a PIM
directs its interrupt line to the PIM, which
in turn sets the interrupt request control
line (IURX- 1) true. The PIM then waits for
the computer to acknowledge the request
(JUAX-| true) and then places the appro-
priate interrupt address on the 1/0 bus.

Up to eight interrupt levels can be serviced
by one PIM. PIM priority logic establishes,
on a hard-wired basis, the order in which
the eight interrupt requests are serviced.
Normally the priority assignment is wired
at the factory before equipment delivery.
The user can, however, change ths system
to suit specific system requirements.

Figure 7-10 shows a typical timing se-
quence for an interrupt.

Standard Varian interrupt addresses are:

Address Device and Function
020,021 MP halt error
022,023 MP 1/0 error
024,025 MP write error
026,027 MP jump error
030,031 MP overflow error
040,041 Power failure
042,043 Power restart
044,045 RTC interval
046,047 RTC overflow
100-117 PIM, first modules
120-177 PIM, remaining modules

Note: The PIM and parity interrupt ad-
dress is configured by jumpers.
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Table 7-1. E Bus and 1/0 Control Signals

External Interrupt
OPERATION > | Control Sense Data Transfer Trapping Sequence Sequence
TPOF-1, TPIF-1,
TPOX-1, or TPIX-1,
IUAF-1, IUAF-1,
IUAX-1, IUAX-1,
FRYX-1* FRYF-1, DRYF-I, TURX- |
CONTROL FRYX-1* | SERX-1* | FRYX-1* [ DRYX-1 [FRYX-1, | DRYX-I, IUAX-1
LINE > (Phase 1)| (Phase 1) | (Rhase 1) | (Phase 2) | (Phase 1) | (Phase 2) | (Phase 1)
A A ] 1
EBOO- |
EBO1-1
EBO2-1 Device Device Device
address address address
EBO3-1
EBO4-1
EBO5- | Data In Address Data in Interrupt
or Out In or out Address
EBO6~ 1
Function | Function
EBO7-1 code code
EBOS- | Not
used
EB09-1 Not Not
used used
EB10- 1
External
EB11-1 control Zero
command Zeros
EB12-] Sense
command
EB13-1 Zeros Data
in
EB14-| Data
Zeros out
EB15-1 See
note 3 Zero Y / V Y
NOTES: 1. Phase 1 is device or memory selection.
2. Phase 2 is the data transmission.
3. For extended external control, control and data lines

are the same as external control except EB11-l is zero

and EBI15-| is one.
* JUAX interlock; used in address decoding.
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: FUNCTION CODE AND DEVICE ADDRESS
S N
, Y
| 85 525 589
|
FRYX-1 ]
, N Y
| 181 238 431 489
|
|
| T |
To 350 700
NANOSECONDS FROM TO
Tg is the start of the I/O microflow for the external control instruction.
Logic levels: true = 0V dc,
false = +3Vdec.
m = time when signal is settling
VTII-2187

Figure 7-6. External Control Timing
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[ FUNCTION CODE AND DEVICE ADDRESS
e Y Y
| 85 525 589
|
FRYX-I ! NN Y
: 181 238 431 489
SRt NN NN
| 381 431 660
|
I
|
] T T
To 350 700

NANOSECONDS FROM Ty

T0 is the start of the 1/O microflow for the sense instruction.

Logic levels: true
false

?
/
.

VTII-2188

0V dc,
+3V dc.

= time when signal is settling

Figure 7-7. Sense Reponse Timing
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1
o 589 DEVICE ADDRESS
EB(n)-1
N N
85 523
| 238 489
FRY X-1 |
: 181 431
) | 1000  INPUT DATA
EB(n)-I
( ! A AR
: 500 905 1155
DRYXI : 723 1062
: 676 1008
!
i
|
T [ [ | I |
To 300 600 900 1200 1500

NANOSECONDS FROM T

TO is the start of the 1/O microflow for the data transfer in instruction

0V dc,
+3V dc.

m = time when signal is settling

Logic levels:  true
false

non

VTI1-2189
Figure 7-8. Data Transfer-In Timing
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|
|
| 567 DEVICE ADDRESS
EB(n)-1 \N g
I 85 523
FRY X1 | 238 489
- |
NN
| 181 431
B(n) l 567 1018 OUTPUT DATA
EB(n)-I | N
: 523 1084
DRYX-] | 723 990
- |
| 676 932
|
|
| [ [ [ I I
To 300 600 900 1200 1500
NANOSECONDS FROM TO
Tg is the start of the I/O microflow for the data transfer out instruction
Logic levels : true = 0V dc,
false = +3V dc.
m = time when signal is settling.
VTII1-219

Figure 7-9. Data Transfer-Out Timing
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DMA (620 Compatible)

Cycle-stealing 1/0 operations are imple-
mented by the addition of one or more (up
to eight) BICs. Cycle stealing 1/0 is com-
bined with the features of program-control-
led and interrupt-initiated 1/0. This mode
of operation allows peripherals on the 1/0
bus to transfer data to or from memory
while temporarily halting the processing of
the stored program. This process is also
referred to as "'trapping.”

Traps differ from interrupts in two ways:

a. Interrupts direct the computer to the
address of a subroutine, whereas the
trapping requests require the com-
puter to transfer data to or from
memory.

b. The subroutine specified by an
interrupt returns the computer to the
main program, whereas trapping op-
erations halt the program execution
when both program and 1/0 request
memory usage.

Cycle-stealing traps do not disturb the
contents of the operation registers (A, B,
X, and P). Thus the CPU is free to perform
other operations during data transfers.

Trapping operations are initiated by the
stored program. The program signals the
controller (via an 1/0 command) to re-
quest the BIC to issue a trap request. The
BIC service subroutine establishes the
initial and final addresses for the transfer,
identifies the peripheral controller, and
initializes both the selected controller and
the BIC.

When the BIC receives a trap request from
a controller (TRQX-B) it issues a trap

7-14

request (TPIX-1 or TPOX-1) to the proces-
sor. When the processor sends an acknowl-
edgment (IUAX-1) to the BIC, the BIC
places the initial memory address on the E
bus and increments the initial address
buffer by one. When a data word has been
transferred, the controller again sends a
trap request to the BIC. The sequence is
repeated until the initial buffer contents
equals the final address. The processor
utilizes the memory cycles between the
trap memory cycles to continue processing
the stored program.

If trap requests are present continuously
for a period of time and the processor
executes an 1/0 instruction, the processor
will stop until the trap requests are no
longer continuously present.

Figure 7-11 shows the input and output
timing for 620 compatible DMA operations.
Figure 7-12 shows the 620 compatible DMA
and interrupt request timing for a 660 and
990 nanosecond sample rate.

DMA

‘The DMA functions in a similar manner to

the 620 compatible DMA except a faster
interrupt clock and 170 timing is used. A
separate set of function ready, data ready,
interrupt acknowledge, interrupt clock,
trap in, and trap out lines are used. Figure
7-13 shows the high-speed DMA input and
output timing.

Device Addresses

Standard device addresses assigned to
options and peripherals used in 1/0 sys-
tem operations are listed in table 7-2,
grouped according to their function (i.e.,
class).



INPUT/OUTPUT SYSTEM

20 40 1506+X  1530+X
1UAX-1 l § - E
[ 346 403 678 732
FRYX-1 ! N N
] 840+X  898+X 734X 1227+X
1UJX-1 :
20 678 |é9s+x
EBXX-1 , AN \ \\\\ \\\\ MUMHDMINIMNIWS
TO 330 660 —>| |—- 990+X 1320+ X 1650+ X
X = THE PROCESSOR TIME REQUIRED TO FETCH AND DECODE THE
INSTRUCTION AT THE INTERRUPT LOCATION.
VTII-2197
Figure 7-10. Interrupt Timing
TPIX-1 (In) or |
-1 ©u L —
TPOX-1 (Out) T = 700
TUAX-11 H I
345 400 680 735

FRYX-1) T I |

1 580 680 1320
€8(n)-1 (ADDRESS)| L NANNNNNNNNNNNNNNNNNNNNNNNNNN S NNNNNNNNNNNNNNANNRNR N

i 1665 1715 1995
ot ‘D"/‘:T‘f | 680 1685 1995
£B(n)-11 : AN I

H 1665_1715 1925 1950
oYXt ] SBXUT : 1370 1995
EB(n)-1| | @7

: 1 1 1 1 1 A

To 330 660 990 1320 1650 1980

NANOSECONDS FROM To Logic levels: true = OV dc

folse = +3V dc
NN - time when signol s settling.

VTII-2192

Figure 7-11. 620 Compatible DMA Input and Output Timing
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INPUT/OUTPUT SYSTEM

TUCX-I**

TURX-1*

TUAX-1

TUCX-I**

TURX=1"

TUAX-1

VTI1-3162

7-16

660 NANOSECONDS SAMPLE RATE

645 -610 -290 :
A\
-645 -165 1
| | !
120 40
- g\\\
-6|60 ‘ ~3’30 T‘o 3I30
990 NANOSECONDS SAMPLE RATE
975 -940 -455 H o
975 165 A
E20 0
~9l90 —4<I95 Tlo

*  THE ABOVE TIMING ALSO APPLIES TO DMA REQUEST

**  THE INTERRUPT CLOCK PERIOD (TPOK=-I, TPIK-I) IS JUMPER SELECTABLE VIA CLIPS, FOR 660
NANOSECONDS OR 990 NANOSECONDS. LONGER LENGTH PRIORITY STRINGS MAY
REQUIRE A SLAVE INTERRUPT SAMPLE RATE (990 NANOSECONDS)

Figure 7-12. 620 Compatible DMA and Interrupt Request Timing



TPIF-1 (In) or
TPOF-I (Out)

IUCF-1

IUAF-1

FRYX-1

EB(n)-1 (ADDRESS)

DRYF-1
INPUT
DATA
EB(n)-1
DRYF-1
ouTPUT
EB(n)-1 DATA
VTI1-2194

INPUT/OUTPUT SYSTEM

NANOSECONDS FROM Ty

126 -4 864
1 -
L)\ Kl
T 34 869
N N
; 218 392
1
: 165 340 495
! === | NN
, 713 887
! NN
. 340 495 835 950
! [ NN
\ 713 978 988
;
: 888 1021 1062
1
1
1 1 1 1
To 330 660 990

Logic levels: true = OV dc
false = +3V dc

w = time when signal is settling.

Z

* THE INTERRUPT CLOCK (IUCF-I) RATE IS FIXED AT A PERIOD
OF 330 SECONDS.

Figure 7-13. DMA Input and Output Timing
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INPUT/OUTPUT SYSTEM

Table 7-2. Standard Device Addresses

Class Code Addresses Option or Peripheral Device
00-07 01-07 CRT or Teletype
010-017 010-013 Magnetic tape unit
014 Fixed-head rotating memory
015 Movable-head rotating memory
016,017 Movable-head rotating memory
020-027 020,021 First BIC
022,023 Second BIC
024,025 Third BIC
026,027 Fourth BIC
030-037 030 , Card reader
031 Card punch
032 Digital plotter
033 Electrostatic plotter
034 Second paper tape system
035,036 Line printer
037 First paper tape system
040-047 040-043,046 PIM
044 All PIM enable/disable
045 MP
047 RTC
050-057 050-053 Special applications, and Digital-to-
analog converter
054-057 Analog system
060-067 060-067 Digital 1/0 controller or
Buffered 1/0 controller
070-077 070-073 Data communications system
074-076 Relay 1/0 controller or
special applications
077 Varian 74 control panel
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SECTION 8 - PERIPHERALS AND 1/0 INTERFACES

A complete line of peripherals and 1/0
interfaces is available for use with the
Varian 74. This section presents descrip-
tions of a sampling of the peripheral
device/controller combinations offered.

. Keyboard/Display Terminal
(one standard)

. Teletypes

. High Speed Paper Tape

. Magnetic Tape Equipment

. Rotating Memories

. Line Printers

. Punched Card Equipment

. Oscilloscope Display Units

. Digital Plotters

. Analog 1/0 Systems

. Data Communications
Equipment

. Buffered 1/0 Controllers

. Relay 1/0 Controllers

. Digital 170 Controllers

. Universal Controllers

The circuits of the Varian 74 peripheral
controllers and 1/0 interfaces (excluding
the first keyboard/display terminal) are
contained on 7-3/4-by-12-inch (19.7 by
30.3 cm) etched-circuit or wire-wrap cards
that can be installed in any peripheral
controller slots in the 170 chassis or an |/0
expansion chassis.

This section briefly discusses peripheral
device and controller capabilities. Refer to
the applicable Varian Data Machines tech-
nical manual for details of peripheral
specifications, installation, operation, and
maintenance.

General controller specifications are listed
in table 8-1. Specific controller specifica-

tions are listed in the specifications for
specific models.

Keyboard/Display Terminal

The peripheral controller for the Keyboard/
Display Terminal in the Varian 74 system
is provided on the option board. Refer to
sections 2 and 10 for interconnection
details.

If more than one Keyboard/Display Termi-
nal is required, a universal asynchronous
controller (70-5602) must be installed in
any slot of the 170 or 1/0 expansion
chassis. As many as eight Keyboard/
Display Terminals can be included in one
74 system.

Specifications for the Keyboard/Display
Terminal control are given in table 8-2 and
table 8-3 lists the Keyboard/Display Termi-
nal instructions.

Teletypes

If a Teletype is required, a universal
asynchronous controller (model 70-5602)
can be installed in any slot in the 1/0 or
170 expansion chassis. Each additional
Teletype requires a universal asynchronous
controller. As many as seven Teletypes can
be included in one 74 system.

The factory-modified Teletype unit control-
led by the Teletype controller can be a
Teletype Model ASR-33, ASR-35, or KSR-
35. The ASR models include paper-tape
reader and punch capabilities; the KSR
model uses only keyboard-entered instruc-
tions and data.
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PERIPHERALS AND 1/0 INTERFACES

Table 8-1. General Controller Specifications

Parameter Description

Dimensions Each wire-wrap circuit card is 7.75-by-12
inches (19.7 by 30.3 cm) and requires 3
slots. Each etched circuit card is 7.75-
by-12-inches (19.7 by 30.3 cm) and requires
1 slot

Interconnection Each wire-wrap and etched circuit card
contains one 122-terminal connector (P1)
and two 44-terminal connectors (J1 and J2).
The boards interconnect with the processor
via connector P1.

Logic Levels High = +2.4 to +5.5V dc

(internal) Low = 0 to +0.5V dc

Logic Levels High = +2.8 to +3.6V dc

(170 bus) Low = 0 to +0.5V dc

Operational Environment 0 to 50 degrees C (32 to 122 degrees F);

0 to 90 percent relative humidity without
condensation

Specifications of the Teletype controller
are given in table 8-4 and table 8-5 lists
the Teletype instructions. Refer also to the
Teletype section of the Option Board
Manual (98 A 9906 05x).
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PERIPHERALS AND 1/0 INTERFACES

Table 8-2. Keyboard/Display Terminal Controller Specifications

Parameter

Description

Organization

Control Capability

1/0 Capability

Operation Modes

Interrupt Capability

Standard Device Address

Size

Interconnection

Contains input and output registers, timing
control circuitry for simultaneous two-way
communication, and processor/display
interface logic

One Keyboard/Display terminal, including
cable

One external control, eight transfer, and
two program sense instructions

Input: from keyboard
Output: to CRT display

Ready to write and ready to read interrupt
available to PIM

01 through 07
First controller on option board
Second and subsequence controllers each

on printed circuit boards

Interfaces with the 1/0 bus and keyboard/
CRT unit via option board connectors
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PERIPHERALS AND 1/0 INTERFACES

Table 8-3. Keyboard/Display Terminal Instructions

Mnemonic  Octal Code Description
Control
EXC 0401 100401 Initializes the controller
Transfer
IME 01 102001 Input data from the controller
to main memory
INA 01 102101 Input data from the controller
to the A register
INB 01 102201 Input data from the controller
to the B register
CIA 01 102501 Input data from the controller
to the cleared A register
CIB 01 102601 Input data from the controller
to the cleared B register
OME 01‘ 103001 Output address from main memory
to the controller
OAR 01 103101 Output data from the A register
to the controller
OBR 01 103201 Output data from the B register
to the controller
Sense
SEN 0101 101101 Senses if the controller is ready
for output transfers (computer to
terminal)
SEN 0201 101201 Senses if the controller is ready

for input transfers (terminal to
computer)
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PERIPHERALS AND 1/0 INTERFACES

Table 8-4. Teletype Controller Specifications

Parameter Description

Organization Contains input and output registers, timing
control circuitry for simultaneous two-way
communication, and processor/Teletype inter-
face logic

Control Capability One factory-modified Teletype Model ASR-33,
ASR-35, or KSR-35, including cable

170 Capability One external control, eight transfer, and
two program sense instructions

Operation Modes Input: from keyboard or paper-tape reader
Output: to Teletype printer or paper-tape
punch

Interrupt Capability Ready to write and ready to read interrupt
available to PIM

Standard Device Address 01 through 07

Size Contained on one printed circuit card

Interconnection Interfaces with the 1/0 bus and Teletype unit
via cable
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PERIPHERALS AND 1/0 INTERFACES

Table 8-5. Teletype Controller Instructions

Mnemonic Octal Code

Description

External Control
EXC 0401 100401

Data Transfer

OAR 01 103101
OBR 01 103201
OME 01 103001
INA 01 102101
INB 01 102201
IME 01 102001
CIA 01 102501
CiB 01 102601

Program Sense

SEN 0101 101101
SEN 0201 101201

Teletype Commands

Function Symbol
Enable printer SOM
Suppress printer EOT
Reader on XON
Punch on TAPE
Reader off XOFF
Punch off TAPE OFF

Initialize Teletype Controller

Output A register contents to
input register

Output B register contents to
input register

Output memory contents to input
register

Input output register contents to
A register

Input output register contents to
B register

Input output register contents to
memory

Input output register contents to
cleared A register

Input output register contents to
cleared B register

Ready to write
Ready to read

Octal Code Type As:

201 CONTROL
204 CONTROL
221 CONTROL
222 CONTROL
223 CONTROL
224 CONTROL

and A
and D
and Q
and R
and S
and T
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High-Speed Paper Tape
Equipment

The high-speed paper tape system (Model

70-6320) comprises a controller, perfora-
tor, and reader. A paper tape spooler is
also available for use with the reader.

The controller card contains a data regis-
ter that buffers the data words being
transferred, a decoder section that inter-
prets instructions received from the com-
puter, a timing and control section that
synchronizes operation of the peripheral
equipment with the computer, and neces-
sary interface hardware.

The controller can transfer data from the
reader to the computer. It can also trans-
fer data to the perforator from the com-
puter. It can be used to reproduce paper
tapes. The controller can transfer data

PERIPHERALS AND 1/0 INTERFACES

into the computer in a continuous read
mode, which places the reader in continu-
ous slew until an instruction to stop is
received, or it can operate in a step read
mode, requiring a new instruction from the
computer for each transmitted data word.

Computer control of the paper tape system
is accomplished through the 1/0 bus. The
controller can also be operated under the
direction of the BIC.

Each controller is capable of operating one
perforator and one reader on a time-
shared basis.

Specifications of the paper tape system
controller are given in table 8-6, and table
8-7 lists the paper tape system instruc-
tions. Refer also to the paper tape control-
ler manual (document number 98 A 9902
15x).

Table 8-6. High-Speed Paper Tape Controller Specifications

Parameter

Description

Organization

Contains a timing and control section, in-

struction decoder, and an eight-bit data
buffer register

Control Capability

One reader and one perforator, operated on a

time-shared basis

170 Capability

Five external control, eight transfer, and one

program sense instructions

Operational Modes

Continuous read: 300 characters per second

Step read: 1 to 300 characters per second
Punch: 1 to 75 characters per second

Standard Device Address 037
Size One etched-circuit card
Input Power +5V dc at 540 milliamperes
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PERIPHERALS AND 1/0 INTERFACES

Table 8-7. High-Speed Paper Tape Controller Instructions

Mnemenic Octal Code Description

External Control

EXC 037 100037 Connect punch to BIC

EXC 0437 100437 Stop reader and initialize controller
EXC 0537 100537 Start reader

EXC 0637 100637 Enable punch buffer

EXC 0737 100737 Read one character

Data Transfer

OAR 037 103137 Transfer A register contents to
) data buffer register

OBR 037 103237 Transfer B register contents to
data buffer register

OME 037 103037 Transfer memory contents to data
buffer register

INA 037 102137 Transfer data buffer contents to
A register

INB 037 102237 Transfer data buffer contents to
B register

IME 037 102037 Transfer data buffer contents to
memory .

CIA 037 102537 Transfer data buffer contents to
cleared A register

CiB 037 102637 Transfer data buffer contents to

cleared B register
Program Sense

SEN 0537 101537 Sense buffer ready
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Magnetic Tape Equipment

The magnetic tape system consists of up
to four magnetic tape transports and a
controller (Model 70-7100).

The magnetic tape controller provides a
buffered interface between the 1/0 bus
and a nine-track magnetic tape transport.
The controller accommodates up to four
transports, but only one transport is in use
at any one time.

The controller comprises two circuit cards
and contains all read/write data buffer
registers and timing and control logic
required to control one tape transport.

PERIPHERALS AND 1/0 INTERFACES

Computer control of the magnetic tape
system is accomplished through the 1/0
bus. The controller can also be operated
under the direction of the BIC.

When more than one tape transport is
used with the controller, the transports are
connected to the controller in party-line
configuration. However, only one transport
can be operated at a time. Transport
selection is under the control of the stored
program.

The controller specifications are given in
table 8-8, and table 8-9 lists the magnetic
tape system instructions. Refer also to the
magnetic tape controller manual (docu-
ment number 98 A 9902 12x).

8-9



PERIPHERALS AND 1/0 INTERFACES

Table 8-8. Magnetic Tape Controller Specifications

Parameter

Description

Organization

Control Capability

1/0 Capability

Data Word

Error-Checking

Standard Device Address

Size

Interconnection

Contains instruction decoder and storage logic,
sense logic, read/write data controller, read/
write motion controller, read/write data
storage and error-checking logic, and timing
and control logic

Four tape transports, any one of which can be
selected for connection; system reset automat-
ically selects transport 1

Eight external control, eight transfer, eight
program sense, and four transport selection
instructions

Provides buffering for two 16-bit words, each
containing two 8-bit bytes

Longitudinal redundancy check (LRC) and cyclic
redundancy check (CRC) characters regenerated
during reading; correction not provided

010 through 013
Two wire-wrap circuit boards

Each card interfaces with the computer and BIC
via a 122-terminal connector; two 44-terminal
connectors interface each card with the tape
transport
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PERIPHERALS AND 1/0 INTERFACES

Table 8-9. Magnetic Tape Controller Instructions

Mnemonic Octal Code Description
External Control
EXC 010 100010 Read one binary record
EXC 0210 100210 Write one binary record
EXC 0410 100410 Write a file mark
EXC 0510 100510 Skip forward one record
EXC 0610 100610 Backspace one record
EXC 0710 100710 Rewind
Data Transfer
OAR 010 103110 Transfer A register contents to
buffer register
OBR 010 103210 Transfer B register contents to
buffer register .
OME 010 103010 Transfer memory contents to buffer
register
INA 010 102110 Transfer buffer register contents to
A register
INB 010 102210 Transfer buffer register contents to
B register
IME 010 102010 Transfer buffer register contents to
memory
CIA 010 102510 Transfer buffer register contents to
cleared A register
CiB 010 102610 Transfer buffer register contents to
cleared B register
Program Sense
SEN 010 101010 Sense parity error
SEN 0110 101110 Sense buffer ready
SEN 0210 101210 Sense magnetic tape unit ready
SEN 0310 101310 Sense file mark
SEN 0410 101410 Sense odd-length record/high density
SEN 0510 101510 Sense end of tape
SEN 0610 101610 Sense beginning of tape
SEN 0710 101710 Sense rewinding
Transport Selection
EXC2 0110 104110 Select tape drive 1
EXC2 0210 104210 Select tape drive 2
EXC2 0310 104310 Select tape drive 3
EXC2 0410 104410 Select tape drive 4




PERIPHERALS AND 1/0 INTERFACES

Rotating Memories

Models 70-7500 and 70-7501

Models 70-7500,-7501 disc memory and
controller is a peripheral mass storage
option for Varian 74 computer systems.
The system which includes a disc drive
unit, an interface controller capable of
operating up to four disc units, a remov-
able disc pack, and all required intercon-
necting cables for one drive; provides
storage of up to 11.7 million 16-bit words
for each disc drive unit. In addition, the
multiple-disc capability of the controller

8-12

allows additional disc drives (up to four
per controller) to be added at any time to
increase the storage capability of the
system. The '’add-on’’ disc drive units are
assigned model number 70-7501.

Specifications for the 70-7500,-7501 disc
drives and controller are given in table
8-10. Disc memory controller instructions
are listed in table 8-11.
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Table 8-10. Model 70-7500, -7501 Disc Memory Specifications

Parameter

Description

Controller

Control Capability
Cables to Disc(s)
Construction

Disc Drive Unit
OEM Model Number
Storage Capacity
Recording Mode
Data Transfer Rate
Rotation Speed
Average Latency Time

Track-to-Track Access
Time

Maximum Access Time
(Full Stroke)

Input Power

Motor Starting Current
Power Factor
Head Dissipation

Construction

Weight

Space Requirements

Operating Environment

Disc Pack

Up to four disc drive units
TTL, twisted pair terminated

Two wire-wrap circuit boards

Century Data CDS-114

11.7 million 16-bit words per disc drive unit
Double frequency

2.50 MHz (bit rate), 312,000 bytes per second
2400 rpm *2 percent

12.5 milliseconds

10 milliseconds

65 milliseconds

208V ac * 10 percent, 3-phase, 4-wire,
wye-connected, 60Hz (+ 1 percent, -2 percent),
1000 watts

25 amperes for 4 seconds
0.8
3500 BTU/hour

Free-standing unit, 40-inches high, 30-inches
wide, 24-inches deep

425 pounds

3 feet clear at front and back for access to
service panels

15.6 to 32.2 degrees C (60 to 90 degrees F)
with a maximum gradient of 20 degrees F per
hour; 10 to 80 percent relative humidity

(no condensation)

Removable disc, IBM 2316 or equivalent
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Table 8-11. Model 70-7500, -7501 Disc Memory Controller Instructions

Mnemonic Octal Code Description
External Control
EXC 015 100015 Stop transfer and initialize
EXC 0115 100115 Select cylinder (seek)
EXC 0215 100215 Read address
EXC 0315 100315 Write track format
EXC 0415 100415 Read/write one record
EXC 0515 100515 Recalibrate, return heads to zero
Data Transfer
IME 015 102015 Input to memory
INA 015 102115 Input to A register
INB 015 102215 Input to B register
CIA 015 102515 Clear and input to A register
CIB 015 102615 Clear and input to B register
OME 015 103015 Output from memory
OAR 015 103115 Output from A register
OBR 015 103215 Output from B register
Program Sense
SEN 015 101015 Sense disc drive 0 selecting a cylinder
SEN 0115 101115 Sense disc drive 1 selecting a cylinder
SEN 0215 101215 Sense disc drive 2 selecting a cylinder
SEN 0315 101315 Sense disc drive 3 selecting a cylinder
SEN 0415 101415 Sense DCU not busy

Models 70-7510 and 70-7511

Models 70-7510,-7511 disc memory and
controller is a peripheral mass storage
option for Varian 74 computer systems.
The system includes two individually ad-
dressable double-density drive units, and
interface controller capable of operating
up to four double-density spindles, power
supply, and removable IBM 2316-type disc
packs. The multiple-disc capability of the

8-14

controller allows a slave drive unit (Model
70-7511) to be added to increase the
storage capacity of the system to a maxi-
mum of four spindles. Soecifications for
the 70-7510,-7511 disc drives and control-
ler are given in table 8-12. Disc memory
controller instructions are listed in table
8-13.
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Table 8-12. Model 70-7510, -7511 Disc Memory Specifications

Parameter Description
Controller

Control Up to two disc drive units

BTC Control Reading and writing takes place automatically
via the PMA channel under BTC control

PIM Capability The disc memory system has an interrupt
capability when connected to a PIM

Construction Two wire-wrap circuit boards

Input power +5V dc, at 3.4 amperes

Disc Drive Unit
OEM Model Number
Capacity
Transfer Rate

Positioning Time

Rotational Speed
Average Latency
Pack Start Up
Pack Stop

Disc Pack

Characteristics

Interconnection

CDS-215
116 million 8-bit bytes
156,000 words per second

10 milliseconds, track-to-track 55
milliseconds, full stroke

2400 rpm 2 percent

12.5 milliseconds

90 seconds

11 seconds

IBM 2316 or approved equivalent. 20 surfaces
each pack. Must be certified for 200 tracks

per inch

Two cables connect disc-drive unit to the two
controller boards
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Table 8-12. Model 70-7510, -7511 Disc Memory Specifications

(continued)
Parameter Description
Power Requirements:
Input Voltage 208 or 230V ac, * 10 percent, 3-phase
Line Frequency 60 Hz +0.4 Hz (50 Hz optional)
Operating Current 8.6A per phase
Starting Current 20A per spindle for 7 seconds
Heat Dissipation 3500 Btu per hour per cabinet, with a 0.8

power factor

Dimensions 32-inches wide, 33-inches deep, and 61-inches
high (81.4 by 83.8 by 155 cm)

Weight Approximately 850 pounds

Space Requirements 3 feet of clearance is required in the front
and back of unit for access to service panels

Operational Environment 15 to 32 degrees C; 10 to 80 percent relative
humidity without condensation
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Table 8-13. Model 70-7510, -7511 Disc Memory Controller Instructions

Mnemonic Octal Code Description
External Control
EXC 015 100015 Stop transfer and initialize
EXC 0115 100115 Select cylinder (seek)
EXC 0215 100215 Read address
EXC 0315 100315 Write track format
EXC 0415 100415 Read/write one record
EXC 0515 100515 Recalibrate, return heads to zero
Data Transfer
IME 015 102015 Input to memory
INA 015 102115 Input to A register
IMB 015 102215 Input to B register
CIA 015 102515 Clear and input to A register
CIB 015 102615 Clear and input to B register
OME 015 103015 Output from memory
OAR 015 103115 Output from A register
OBR 015 103215 Output from B register
Program Sense
SEN 015 101015 Sense disc drive O selecting a cylinder
SEN 0115 101115 Sense disc drive 1 selecting a cylinder
SEN 0215 101215 Sense disc drive 2 selecting a cylinder
SEN 0315 101315 Sense disc drive 3 selecting a cylinder
SEN 0415 101415 Sense disc drive controller not busy

Models 70-7600 and 70-7601

Model 70-7600,-7601 disc memory and
controller is a peripheral mass storage
option for Varian 74 computer systems.
The system which includes a disc drive
unit with two discs, an interface controller
capable of operating two drives, a remov-
able disc cartridge, a fixed disc, and all
required interconnecting cables, provides
storage of up to 2,350,080 16-bit words for
each disc drive unit. In addition, the

multiple-disc capability of the controller
allows an additional disc drive (model 70-
7601) to be added which doubles the
capacity of the system.

Specifications for the 70-7600,-7601 disc
drives and controller are given in table
8-14. Disc memory controller instructions
are listed in table 8-15.
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Table 8-14. Model 70-7600, -7601 Disc Memory Specifications

Parameter

Description

Controller
Control

BIC Control

BTC Control

PIM Capability

Prerequisites

Construction
Input Power

Disc Drive Unit
OEM Model Number

Disc Type

Storage Capacity
Recording Mode
Data Transfer Rate
Rotation Speed

Access Time

Mounting

8-18

One or two dual-disc units per controller

Data transfers between computer memory and the
disc memory system are controlled with a BIC

The disc memory system cannot be used with a
PMA block transfer controller

The disc memory system has an interrupt
capability when connected to a PIM

BIC, PIM for VORTEX systems only, and
mounting space in mainframe or expansion
chassis

One wire-wrap circuit board

+5V dc, at 2 amperes

Diablo 43

IBM 5440 (or equivalent) with 24 sectors per
track

2,338,560 16-bit words

Double frequency

92,000 words per second, 1.562 MHz (bit rate)
1500 rpm

12 milliseconds track to adjacent track 38
milliseconds average 75 milliseconds maximum

Mounts on slides in a 19-inch’ equipment rack
designed according to EIA Standard RS-310
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Table 8-14. Model 70-7600, -7601 Disc Memory Specifications

(continued)

Parameter

Description

Interconnection

Input Power

Dimensions

Weight

Operational Environment

Disc Power Supply
Input Power

Dimensions of Tray

Weight of Tray

Operational Environment

A 10-foot 1/0 cable connects to the disc
controller. A 6-foot "'daisy chain’ cable
connects to a slave unit. A 5-foot power
cable connects to the disc power supply
Supplied by disc power supply

19-inches wide, 10.5-inches high, 28.5-inches
deep (58.3 by 26.7 by 72.4 cm). Does not
include power supply

Approximately 100 pounds (without power supply)

10 to 38 degrees C; 20 to 80 percent relative
humidity without condensation

115V ac, 5.2 amperes, or 230V ac, 2.8 amperes

19-inches wide (rack-mounted), 5.25-inches
high, 25-inches deep (48.3 by 13.4 by 63.5 cm)

Approximately 50 pounds for one power supply
Approximately 90 pounds for two power supplies

Same as disc drive unit
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Table 8-15. 70-7600, -7601 Disc Memory Controller Instructions

Mnemonic Octal Code Description
External Control
EXC 016 100016 Select read mode and connect BIC
EXC 0116 100116 Select write mode and connect BIC
EXC 0216 100216 Set controller to seek mode
EXC 0316 100316 Set controller to sector select mode
EXC 0416 100416 Initialize controller
EXC2 016 104016 Select disc drive 0, pack 0 (non-
removable)
EXC2 0116 104116 Select disc drive 0, pack 1
removable)
EXC2 0216 104216 Select disc drive 1, pack O (non-
removable)
EXC2 0316 104316 Select disc drive 1, pack 1
(removable)
Data Transfer
OAR 016 103X16 Transfer out (track/sector address)
CIA 016 102X16 Transfer in (status word)
Program Sense
SEN 016 101016 Seek completed - disc O, pack O
SEN 0116 101116 Seek completed - disc O, pack 1
SEN 0216 101216 Seek completed - disc 1, pack O
SEN 0316 101316 Seek completed - disc 1, pack 1
SEN 0416 101416 Controller is busy
SEN 0516 101516 Error*
SEN 0616 101616 Selected disc not ready
SEN 0716 101716 Selected disc write protected

* The status word is provided by the disc
controller in response to the program
request for status. The meaning of the bits
in the status word are as follows:

Bit  Meaning if Bit on

Unit 0 Seek Complete

Unit 1 Seek Complete

Unit 2 Seek Complete

Unit 3 Seek Complete
Selected Unit lllegal Sector**
Selected Unit lllegal Address**
Selected Unit Malfunction*

b WN—O

7 Selected Unit Timing Error®*

8 Selected Unit Read Parity Error®*
9 Selected End of Track Error**

10 Selected Write Protect*

11 Selected Unit - Unit Not Ready**
12 Not Used

13 Not Used
14 Not Used
15 Not Used
* Originate at the disc unit

* Reset by "Initialize”
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Models 70-7610 and 70-7611

Model 70-7610,-7611 disc memory and
controller is a peripheral mass storage
option for Varian 74 computer systems.
The system which includes a disc drive
unit, a removable disc cartridge, disc
power supply, a disc controller, and all
required interconnecting cables; provides
up to 1.169,280 16-bit words for each disc
drive unit. In addition, the multiple-disc

PERIPHERALS AND 1/0 INTERFACES

capability of the controller allows two
additional disc drives (model 70-7611) to
be added, greatly increasing the storage
capacity.

Specifications for the 70-7610,-7611 disc
drives and controller are given in table
8-16. Disc memory controller instructions
are given in table 8-17.

Table 8-16. Model 70-7610, -7611 Disc Memory Specifications

Parameter

Description

Controller

Control

BIC Contiol

Up to three disc drive units per controller

Data transfers between computer memory and the

disc memory system are controlled with a BIC

BTC Control

The disc memory system cannot be used with a

PMA block transfer controller

PIM Capability

The disc memory system has an interrupt

capability when connected to a PIM

Prerequisites

BIC, PIM in VORTEX systems only, and mounting

space in mainframe or expansion chassis

Construction

Input Power

Disc Drive Unit
OEM Model Number
Disc Type )
Storage Capacity

Recording Mode

Diablo 31

One wire-wrap circuit board

+5V dc, at 2 amperes

IBM 2315 with 24 sectors per track
1,169,280 16-bit words

Double frequency
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Table 8-16. Model 70-7610, -7611 Disc Memory Specifications

(continued)

Parameter

Description

Data Transfer Rate
Rotation Speed

Access Time

Mounting

Interconnection

Input Power

Dimensions

Weight

Operational Environment

Disc Power Supply
Input Power

Dimensions of Tray

Weight of Tray

Operational Environment

92,000 words per second, 1.562 MHz (bit rate)
1500 rpm

15 milliseconds track to adjacent track 70
milliseconds average 135 millisecond maximum

Mounts on slides in a 19-inch equipment rack
designed according to EIA Standard RS-310

A 10-foot 1/0 cable connects to the disc
controller. A 6-foot "daisy chain’ cable
connects to a slave unit. A 5-foot power
cable connects to the disc power supply
Supplied by disc power supply

19-inches wide, 7.25-inches high, 27.25-inches
deep (48.3 by 18.4 by 69.2 cm). Does not in-
clude power supply

Approximately 40 pounds (without power supply)

15 to 32 degrees C; 10 to 90 percent relative
humidity without condensation

115V ac, 4 amperes, or 230V ac, 2.2 amperes

19-inches wide (rack-mounted), 5.25-inches
high, 25-inches deep (48.3 by 13.4 by 63.5 cm)

Approximately 50 pounds for one power supply
Approximately 90 pounds for two power supplies

Same as disc drive unit
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Table 8-17. 70-7610, -7611 Disc Memory Controller Instructions

Mnemonic Octal Code Description

External Control
EXC 016 100016 Select read mode and connect BIC
EXC 0116 100116 Select write mode and connect BIC
EXC 0216 100216 Set controller to seek mode
EXC 0316 100316 Set controller to selector select mode
EXC 0416 100416 Initialize controller
EXC2 016 104016 Select disc drive unit O
EXC2 0116 104116 Select disc drive unit 1
EXC2 0216 104216 Select disc drive unit 2

Data Transfer
OAR 016 103X16 Transfer out (track/sector address)
CIA 016 102X16 Transfer in (status word)

Program Sense
SEN 016 101016 Seek completed, disc drive unit 0
SEN 0116 101116 Seek completed, disc drive unit 1
SEN 0216 101216 Seek completed, disc drive unit 2
SEN 0416 101416 Controller is busy
SEN 0516 101516 Error (see status word)
SEN 0616 101616 Selected disc not ready
SEN 0716 101716 Selected disc write protected
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Models 70-7700, 70-7701, 77-7702,

and 70-7703

Models 70-7701,-7701,-7702, and -7703
are fixed-head rotating memory devices
that are a mass storage peripheral options
for Varian 74 computer systems. The
system which includes a disc drive unit, a

memory system controller, a fixed disc,
and all required interconnecting cables;
provides storage of up to 491,000 16-bit
words. The capacity and number of tracks
for each model are listed in table 8-18.

Table 8-18. Capacity and Number of

Tracks
Model Number Word Storage Number of Tracks
70-7700 61K 16
70-7701 123K 32
70-7702 246K 64
70-7703 491K 128

Specifications for the 70-7700,-7701,-7702,
and -7703 fixed-head rotating memory
devices and controllers are listed in table
8-19. Rotating memory controller instruc-

tions are listed in table 8-20.
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Table 8-19. Models 70-7700, -7701,-7702, and -7703 Rotating Memory

Specifications

Parameter Description
Controller
Control Controls one rotating memory unit
PIM Capability The rotating memory system has an interrupt

Construction
Rotating Memory Unit

OEM Models
Capacity:

Model 70-7700

Modei 70-7701

Model 70-7702

Model 70-7703
Transfer Rate
Average Access Time

Rotational Speed

Disc Characteristics

Input Power

Dimensions

Weight

Operational Environment

capability when connected to a PIM

One wire-wrap circuit board

General Instruments 500 FR/VDM-16, 500 FR/VDM-32,
500 FR/VDM-64, 500 FR/VDM-128

61,000 16-bit words

123,000 16-bit words

246,000 16-bit words

491,000 16-bit words

106,000 words per second

17 milliseconds

1800 rpm #* 10 percent

2 surfaces, one fixed head per track, 16 to
128 tracks, 3840 17-bit words per track, 16
data bits plus parity

208 or 230V ac * 10 percent at 3 amperes

12-1/4-inches high, 18-inches wide, 22-inches
deep (31 by 45.7 by 55.9 ¢cm)

150 pounds

10 to 40 degrees C; 10 to 90 percent relative
humidity without condensation
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Table 8-20. Models 70-7700, -7701,-7702, and -7703 Controller Instructions

Mnemonic Octal Code Description
External Control
EXC 014 100014 Select read mode and connect controller
to BIC
EXC 0114 100114 Select write mode and connect controller
to BIC
Data Transfer
OAR 014 103114 Output starting disc address from
A register
OBR 014 103214 Output starting disc address from
B register
OME 014 103014 Output starting disc address from
memory
Program Sense
SEN 0114 101114 Disc ready to execute a mode select
instruction
SEN 0214 101214 Disc is busy with block transfer
operation
SEN 0314 101314 lllegal address selected
SEN 0414 101414 Read parity error detected
SEN 0614 101614 Data transfer timing error
Printer/Plotter

Statos 31 Family
Models 70-6602, 70-6606, and 70-6608

The Statos 31 Printer/Plotters feature
high-speed output directly from the data
source. They provide quiet, trouble-free
operation by the use of electrostatic, non
impact, printing. Included in each system
are: Statos 31 printer/plotter, controller,
cables and connectors, software driver,
test and diagnostic routines, and user’s
manual. A variety of options are available
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to further enhance the plotting and print-
ing capabilities.

The specifications for models 70-6602, 70-
6606, and 70-6608 Statos 31 Printer/
Plotters are listed in table 8-21. The Statos
31 Printer/Plotter instructions are listed in
table 8-22.
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Table 8-21. Models 70-6602, 70-6606, and 70-6608 Statos 31 Printer/Plotter Specifications

Parameter Model 70-6602 Model 70-6606 Model 70-6608
Paper width 14-7/8 inches (38.1 cm) 8-1/2 inches (21.6 cm) 11 inches (27.9 cm)
Paper form Roll or fan-fold Roll or fan-fold Roll or fan-fold

Styli configuration

Stylus density

Step increment

Maximum asynchronous
stepping rate

Maximum synchronous
stepping rate

Maximum paper speed

Minimum paper speed

1408 styli across 14.08 inches
(35.75 cm)

100 styli per inch
(0.01 inch spacing)
(0.254 mm)

100 steps per inch
(0.01 inch size)
(0.254 mm)

167 steps per second (equivalent
to 770 alphanumeric lines per
minute at 8 lines per inch)

220 steps per second (equivalent
to 1000 alphanumeric lines per
minute at 8 lines per inch)

2.2 inches per second (5.6 cm)

0.01 inch per second
(0.254 mm)

640 across 8 inches
(20.3 cm)

80 styli per inch
(0.0125-inch spacing)
(0.318 mm)

80 steps per inch
(0.0125 inch size)
(0.318 mm)

167 steps per second (equivalent
to 1000 alphanumeric lines per
minute)

220 steps per second (equivalent
to 1320 alphanumeric lines per
minute)

2.75 inches per second (7.0 cm)

0.0125 inch per second
(0.318 mm)

1056 across 10.56 inches
(26.8 cm)

100 styli per inch
(0.01 inch spacing)
(0.254 mm)

100 steps per inch
(0.01 inch size)
(0.254 mm)

167 steps per second (equivalent
to 770 alphanumeric lines per
minute at 8 lines per inch)

220 steps per second (equivalent
to 1000 alphanumeric lines per
minute at 8 lines per inch)

2.2 inches per second (5.6 cm)

0.01 inch per second
(0.254 mm)
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Table 8-22. Models 70-6602, 70-6606, and 70-6608 Statos 31
Printer/Plotter Instructions

Interface Printer/
Control Function Plotter
Control Function
EXC 0XX Control select
EXC 01XX System reset 040 Enable Statos
OAR, OBR, OME  Word transfer 0241 Disable Statos
0103 Data select 0242 Line sync
0105 BIC connect 000 NOP (no operation)
0307 BIC connect/Data 064 Step paper
select 0265 Slew paper
0111 Bus reset 0263 Form feed
062 Cut (optional)
043 Line sync/step
Data 8‘2124 Autostep select*
Destination Autostep reset
Control Function * Autostep is a hard-wired sequence for
0340 Raster data tL}i1ne Sync and Step Paper. to maximize
0100 Character generator roughput under BIC operation.

data (optional)

Sense Instructions

Mnemonic Function

SEN 0XX Input busy

SEN 01XX Statos not ready

SEN 02XX Scan complete

SEN 03XX Paper controller busy

SEN 04XX Buffer busy (optional with HCG options)
SEN 06XX Bottom-of-form

SEN 07XX Roll paper

XX = device code address

Statos 31 Family

Models -6611, -6613, -6615, and -6617

Printer/Plotters

The Statos 33 printer/plotters with the
above model numbers have the BI-SCAN
writing head. This writing head incorpo-
rates a double row of styli for ultra sharp,
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high contrast hard copy. Table 8-23 lists
the specifications for the Statos 33 model
70-6611 through 70-6617 printer/plotter.
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Table 8-23. Model 70-6611 through 70-6617 Statos 33

Printer/Plotter Specifications

Parameter Model 6611 Model 6613
Paper width 8-1/2 inches (21.6 cm) 11 inches (27.9 cm)
Paper form Roll or fan-fold Roll or fan-fold

Styli configuration

Stylus density

Step increment

Maximum asynchronous
stepping rate

Maximum paper speed

Minimum paper speed

Input power

Power drain
Temperature
Humidity
Altitude

Size

Weight

Attitude

640 across 8 inches
(20.3 cm)

100 styli per inch (0.01
inch spacing) (0.254 mm)

80 steps per inch (0.0125
inch size) (0.318 mm)

100 steps per second (equiv-

alent to 460 alphanumeric
lines per minute at 8 lines
per inch).

1.5 inches per second
(3.8 cm)

0.01 inches per second
(0.254 mm)

115V ac, 60 Hz, (Standard)
230V ac, 50 Hz, (optional)
100V ac, 50 Hz, (optional)

500 watts (peak)

+40 to 100 degrees F

(5 to 32 degrees C)

15 to 85 percent

To 7,500 feet (2,250 m)
38 inches high (96.5 cm) x
24-1/2 inches wide (62.3
cm) x 24-1/4 inches deep
(61.5 cm)

325 pounds (148 kg)

+15 degrees from vertical

1056 across 10.56 inches
(26.8 cm)

100 styli per inch (0.01
inch spacing) (0.254 mm)

100 steps per inch (0.01
inch size) (0.254 mm)

90 steps per second (equiv-
alent to 410 alphanumeric
lines per minute at 8 lines
per inch)

1.5 inches per second
(3.8 cm)

0.01 inches per second
(0.254 mm)

115V ac, 60 Hz, (Standard)
230V ac, 50 Hz, (optional)
100V ac, 50 Hz, (optional)

500 watts (peak)

+40 to 100 degrees F

(5 to 32 degrees C)

15 to 85 percent

To 7,500 feet (2,250 m)
38 inches high (96.5 ¢cm) x
24-1/2 inches wide (62.3
cm) x 24-1/4 inches deep
(61.5 cm)

325 pounds (148 kg)

+ 15 degrees from vertical
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Table 8-23. Model 70-6611 through 70-6617 Statos 33
Printer/Plotter Specifications (continued)

Parameter Model 6615 Model 6617
Paper width 14-7/8 inches (38.1 cm) 22 inches (55.9 cm)
Paper form Roll or fan-fold Roll

Styli configuration

Stylus density

Step increment

Maximum asynchronous
stepping rate

Maximum paper speed

Minimum paper speed

Input power

Power drain
Temperature
Humidity
Altitude

Size

Weight

Attitude

1408 styli across 14.08
inches (35.75 cm)

100 styli per inch (0.01
inch spacing (0.254 mm)

100 steps per inch (0.01
inch size) (0.254 mm)

80 steps per second (equiv-
alent to 370 alphanumeric
lines per minute at 8 lines
per inch)

1.5 inches per second
(3.8 cm)

0.01 inches per second
(0.254 mm)

115V ac, 60 Hz, (Standard)
230V ac, 50 Hz, (optional)
100V ac, 50 Hz, (optional)

500 watts (peak)

+40 to 100 degrees F

(5 to 32 degrees C)

15 to 85 percent

To 7,500 feet (2,250 cm)
38 inches high (96.5 ¢cm) x
24-1/2 inches wide (62.3
cm) x 24-1/4 inches deep
(61.5 cm)

325 pounds (148 kg)

+ 15 degrees from vertical

2112 styli across 21.12
inches (53.6 cm)

100 styli per inch (0.01
inch spacing) (0.254 mm)

100 steps per inch (0.01
inch size) (0.254 mm)

60 steps per second (equiv-
alent to 300 alphanumeric
lines per minute at 8 lines
per inch)

1.5 inches per second
(3.8 cm)

0.01 inches per second
(0.254 mm)

115V ac, 60 Hz, (Standard)
230V ac, 50 Hz, (optional)
100V ac, 50 Hz, (optional)

500 watts (peak)

+40 to 100 degrees F

(5 to 32 degrees C)

15 to 85 percent

To 7,500 feet (2,250 m)
38 inches high (96.5 cm) x
31-1/4 inches wide (75.0
cm) x 26-1/4 inches deep
(66.7 cm)

365 pounds (approximate)
(166 kg)

+ 15 degrees from vertical
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Models 70-6621, -6623, -6625, and -6627
Printer/Plotters

The Statos 33 Printer/Plotter with the
above model numbers have a linear head.
This writing head produces clear, easy-to-
read output at high speed. Table 8-24 lists
the specifications for the Statos 33 model
70-6620 through 70-6627 printer/plotters.
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Table 8-24. Model 70-6621 through 70-6627 Statos 33
Printer/Plotter Specifications

Parameter Model 70-6621 Model 70-6623
Paper width 8-1/2 inches (21.6 c¢m) 11 inches (27.9 cm)
Paper form Roll or fan-fold Roll or fan-fold

Styli configuration

Stylus density

Step increment

Maximum asynchronous
stepping rate

Maximum paper speed

Minimum paper speed

Input power

Power drain
Temperature
Humidity
Altitude

Size

Weight

Attitude

640 across 8 inches
(20.3 cm)

100 styli per inch (0.01
inch spacing) (0.254 mm)

80 steps per inch (0.0125
inch size) (0.318 mm)

150 steps per second (equiv-

alent to 690 alphanumeric
lines per minute at 8 lines
per inch)

1.5 inches per second (3.8
cm)

0.01 inches per second
(0.254 mm)

115V ac, 60 Hz, (standard)
230V ac, 50 Hz, (optional)
100V ac, 50 Hz, (optional)

500 watts (peak)

+40 to 100 degrees F

(5 to 32 degress C)

15 to 85 percent

To 7,500 feet (2,250 m)
38 inches high (96.5 cm) x

24-1/2 inches wide (62.3 c¢cm)

X 24-1/4 inches deep
(61.5 cm)

325 pounds (148 kg)

+ 15 degrees from vertical

1056 across 10.56 inches
(26.8 cm)

100 styli per inch (0.01
inch spacing) (0.254 mm)

100 steps per inch (0.01 inch
size) (0.254 mm)

150 steps per second (equiv-
alent to 690 alphanumeric
lines per minute at 8 lines
per inch)

1.5 inches per second (3.8
cm)

0.01 inches per second
(0.254 mm)

115V ac, 60 Hz, (standard)
230V ac, 50 Hz, (optional)
100V ac, 50 Hz, (optional)

500 watts (peak)

+40 to 100 degrees F

(5 to 32 degrees C)

15 to 85 percent

To 7,500 feet (2,250 m)
38 inches high (96.5 cm) x
24-1/2 inches wide (62.3
cm) x 24-1/4 inches deep
(61.5 cm)

325 pounds (148 kg)

+ 15 degrees from vertical
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Table 8-24. Model 70-6621 through 70-6627 Statos 33
Printer/Plotter Specifications (continued)

Parameter Model 70-6625 Model 70-6627
Paper width 14-7/8 inches (38.1 cm) 22 inches (55.9 c¢cm)
Paper form Roll or fan-fold Roll

Styli configuration

Stylus density

Step increment

Maximum asynchronous
stepping rate

Maximum paper speed

Minimum paper speed

Input power

Power drain
Temperature
Humidity
Altitude

Size

Weight

Attitude

1408 styli across 14.08
inches (35.75 cm)

100 styli per inch (0.01
inch spacing) (0.254 mm)

100 steps per inch (0.01
inch size) (0.254 mm)

150 steps per second (equiv-
alent to 690 alphanumeric
lines per minute at 8 lines
per inch)

1.5 inches per second
(3.8 cm)

0.01 inches per second
(0.254 mm)

115V ac, 60 Hz, (standard)
230V ac, 50 Hz, (optional)
100V ac, 50 Hz, (optional)

500 watts (peak)

+40 to 100 degrees F

(5 to 32 degrees C)

15 to 85 percent

To 7,500 feet (2,250 m)
38 inches high (96.5 cm) x
24-1/2 inches wide (62.3
cm) x 24-1/4 inches deep
(61.5 cm)

325 pounds (148 kg)

+ 15 degrees from vertical

2112 styli across 21.12 inches
(53.6 cm)

100 styli per inch (0.01
inch spacing) (0.254 mm)

100 steps per inch (0.01
inch size) (0.254 mm)

120 steps per second (equiv-
alent to 550 alphanumeric
lines per minute at 8 lines
per inch) ‘

1.5 inches per second
3.8 cm)

0.01 inches per second
(0.254 mm)

115V ac, 60 Hz, (standard)
230V ac, 50 Hz, (optional)
100V ac, 50 Hz, (optional)

500 watts (peak)

+40 to 100 degrees F

(5 to 32 degrees C)

15 to 85 percent

To 7,500 feet (2,250 m)
38 inches high (96.5 cm) x
32-1/4 inches wide (75.0
cm) x 26-1/4 inches deep
(66.7 cm)

365 pounds (approximate)
(166 kg)

+ 15 degrees from vertical
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.Line Printer Equipment

Models 70-6720 and 70-6721

The line printer system (model 70-6720)
comprises a 300 line-per-minute printer
and a peripheral controller.

This operational, self contained system
offers medium speed with high printing
quality for a wide range of on-line com-
puter output applications. It has a forms
length selector switch to select 11 different
prewired form lengths.

The line printer system (model 70-6721) is
the same as model 70-7620 with a tape
controlled vertical format unit (TCVFU).
The tape is 12 channels wide and allows
for a variety of form lengths and allows
rapid paper slewing within individual
forms.

The 300 line-per-minute printer system
specifications are given in table 8-25, and
table 8-26 lists the line printer controller
instructions.
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Models 70-6722, 70-6723

The line printer system (model 70-6722 or
70-6723) comprises a 600 line-per-minute
printer and a peripheral controller.

The model 70-6722 printer has an 11-posi-
tion form-length selector switch which
allows the operator to conveniently handle
a variety of commonly used form lengths
and to advance the paper the appropriate
number of lines to top-of-form, under
push-button or program control. The se-
lector switch positions correspond to form
lengths of: 3, 3!, 4, 5%, 6, 7, 8, 8%, 11,
12, and 14 inches. (The standard top-of-
form spacing is set for 11-inches at 6 or
8 lines-per-inch.)

The model 70-6723 printer has a 12-chan-
nel tape-controlled vertical format unit. The
vertical format unit, consisting of a tape-
reader and associated electronics, enables
handling of a variety of form lengths and
allows rapid paper slewing within individual
forms. Upon initialization the paper-tape is
read into the printer memory thus elimi-
nating continuous paper-tape motion. The

‘paper-tape reader uses 12-channel IBM

carriage tape or equivalent.

The 600 line-per-minute printer system
specifications are given in table 8-27, and
table 8-28 lists the line printer controller
instructions.
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Table 8-25. Models 70-6720 and 70-6721 Line Printer Specifications

Parameter

Description

Controller

Organization

Control Capability

1/0 Capability

Standard Device Address
Size
Input Power

Line Printer

Character Data

Dynamic Characterstics

Paper

Ribbon

Dimensions

Weight

Operational Environment

Contains timing and control logic, select/
deselect logic, word buffer, and drivers and
receivers

One model 70-6720 line printer, six bit words

Five external control, three transfer, and three
program sense instructions

035
One wire-wrap circuit board

+5V dc at 1.5 amps

Format: standard ASCII
Characters per line: 136

Horizontal spacing; ten characters per inch
Vertical spacing: six or eight lines per inch

Printing speed: 300-lines per minute
Drum rotation: 1,200 rpm

Primary power: 115, 220, 240V ac-50 or
60 Hz

Current requirement: 525 watts

Type: standard fanfold, edge-punch, single
copy minimum 15-pound bond, multicopy (up
to six parts) of 12-pound bond with single
shot carbon

Size: 4-t0-16.75 inches (8.1 to 42.5 cm) wide
with 11 inches (27.9 cm) between folds

Type: vertically fed roll
Size: 15 inches (38.1 cm) wide and 20-yards
(18 m) long

45-inches (114.3 cm) high, 33 inches (83.8
cm) wide, and 22 inches (55.9 cm) deep

Approximately 340 pounds (154.2 kg)

10 to 40 degrees C; 30 to 90 percent relative
humidity without condensation
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Table 8-26. Model 70-6720 and 70-6721 Line Printer Controller Instructions

Mnemonic Octal Code Description

External Control

EXC 035 100035 Write connect (BIC)
EXC 135 100135 Write connect

EXC 0435 100435 Initialize controller
EXC2 035 104035 8 bit ASCII mode
EXC2 135 104135 Format command

Data Transfer

OAR 035 103135 Transfer A register contents to
printer buffer
OBR 035 103235 Transfer B register contents to
. printer buffer
OME 035 103035 Transfer memory contents to printer
buffer

Program Sense

SEN 0035 101035 Printer ready
SEN 0135 101135 Character buffer ready
SEN 0635 101635 Printer alert
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Table 8-27. Models 70-6722 and 70-6723 Line Printer Specifications

Parameter Description
Printer Controller

Control. Either line printer system can be operated
either under programmed 1/0O control or
under control of a BIC
(buffer interlace controller).

BIC control Data transfers between computer memory
and the line printer can be implemented
with a BIC.

BTC control The line printer system cannot be used
with the block transfer controller (BTC).

PIM capability The line printer system has an interrupt

Prerequisites

Dimensions

Interconnection

Logic levels

Negative true (standard)

Positive true

Input power

Operational environment

capability when connected to a PIM
(priority interrupt module).

Mounting space in mainframe or
expansion chassis.

Contained on one 7.75 by 12 inch
(19.7 by 30.3 cm) circuit board.

Requires one slot of an |/0O expansion chassis:
Connects to the computer and BIC via a
122-terminal connector. One 44-terminal
connector attaches to the line printer

through a 20-foot cable.

Jumper selectable input/output.

Logic 1 =0 to 0.5V dc.
Logic 0= +2.4 to +5.0V dc.

Logic 1= +2.4 to +5.0V dc.
Logic 0=10 to 0.5V dc.

+5V dc, at 1 ampere.
0 to 50 degrees C (32 to 122 degrees F),

0 to 90 percent relative humidity without
condensation.
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Table 8-27. Models 70-6722 and 70-6723 Line Printer Specifications (continued)

Parameter

Description

Line Printer
Printing speed

Character format
Characters/line
Drum rotation
Line advance time

Paper slew speed

Buffer

Primary power

Dimensions

Weight

Operational environment

600 lines-per-minute

64 Gothic print

136 characters

800 rpm

25 milliseconds (maximum)

25 inches
per second (minimum)

136 characters

115, 220, 240V ac, 50 or 60 Hz
680 watts (maximum current)

33 inches wide, 45 inches high,
25 inches deep (83.8 by 114.3
by 63.5 cm)

370 pounds

10 to 37.8 degrees C, 80 to 90 percent
relative humidity without condensation.

8-38



PERIPHERALS AND 1/0 INTERFACES

Table 8-28. Models 70-6722 and 70-6723 Line Printer Controller Instructions

Mnemonic Octal Code Function

External Control

EXC 01 100135 Write connection (BIC)
EXC 04 100435 Initialize controller
Sense

SEN 00 101035 Printer ready

SEN 01 101135 Buffer ready

SEN 06 101635 Printer error

Transfer

OAR 103135 Output from A register
OBR 103235 Output from B register
OME 103035 Output from memory

Displays and Terminals
Model 70-6400

The oscilloscope display (model 70-6400)
provides a visual display of the computer
output. The display module permits high
resolution and flicker free display of alpha-

numeric and graphic information without

periodic refreshing by the computer.

The oscilloscope controller converts digital
data to analog values that drive the
horizontal and vertical deflection plates of
. the oscilloscope. The oscilloscope unit is
desgined for X Y presentation. One of the
digital-to-analog (D/A) converters in the
controller drives the X axis; the other, the

Y axis. The Z channel input turns the CRT
beam on and off.

The oscilloscope display system is directly
under program control. The display is
programmed by outputting data to one of
the two D/A converters. The screen can be
erased and the mode of operation can be
selected by the program.

The oscilloscope display system specifica-
tions are given in table 8-29 and table
8-30 lists the oscilloscope controller
instructions.
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Table 8-29. Model 70-6400 Oscilloscope Display Specifications

Parameter

Description

Controller

Organization

Control Capability

1/0 Capability

Size

Oscilloscope

OEM Model Number

Display Area

Display Linearity

Viewing Time

Settling Time

Input Power

Resolution

Erase Time

Dot Writing Time
Mounting

Dimensions:
Height
Width
Depth

Weigth

Contains decoding logic, two D/A converters, Z
axis controller, and voltage regulator

One model 70-6400 oscilloscope unit

Eight external control, three transfer in-
structions, and one sense instruction

One wire-wrap circuit board

Tektronix Model 611, Mod. 162C
20.48 centimeters in the horizontal
(X-Axis) and 16.00 centimeters in the
vertical (Y-Axis) with 1024 by 800
addressable grid points

The voltage required to produce a

2 centimeter deflection at any point
on the CRT will not vary more than 10
percent

At least 15 minutes without loss of
resolution

3.5 microseconds/centimeter +5
microseconds

+15V dc £ 0.1 percent at 90 mA
-15V dc * 3 percent at 90 mA
+5V dc £1 percent at 850 mA

0.02 cm in both X and Y axes
0.5 seconds
5.0 microseconds

Table top (optional rack mount)

11-7/8 inches (30.1 cm)
11-5/8 inches (29.5 cm)
22-3/8 inches (56.8 cm)
51 pounds (23.1 kg)
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Table 8-30. Oscilloscope Controller Instructions

Mnemonic Octal Code Description
External Control
EXC 025x 10025x Pulse Z-axis (write a dot)
EXC 035x 10035x Erase screen
EXC 045x 10045x Select NON-STORE mode
EXC 055x 10055x Select STORE mode
EXC 065x 10065x Select WRITE THRU mode
EXC 075x 10075x Select NON-WRITE THRU mode
EXC2 05x 10405x Select X DAC
EXC2 015x 10415x Select Y DAC
Data Transfer
OAR 05x 10315x Output A register to selected DAC
OBR 05x 10325x Output B register to selected DAC
OME 05x 10305x Output from memory to selected DAC
Program Sense
SEN 05x 10105x Sense ERASE INTERVAL true

where x = last digit of the device address

Model 70-6401

The keyboard/display terminal (model 70-
6401) features a Teletype compatible key-
board and an 80-character 24-line display.
The terminal provides an efficient means
of communication between the operator
and computer system. The terminal is a
desk-top unit that contains its own power
supply and two kinds of asynchronous

serial interfaces consisting of a standard
EIA RS232C and a 20 or 60 mA Teletype-
style current loop.

The specifications for the keyboard/display
terminal are given in table 8-31, and table
8-32 lists the instructions.
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. Table 8-31. Specifications for Model 70-6401 Keyboard/Display Terminal

VDM model number 70-6401

OEM model number Infoton Incorporated, Vistar/GT.

Interfaces EIA RS232C, and 20 or 60 mA current loop.
Receiving rate Eleven switch-selectable rates from 110 to

9600 baud. When operating with VORTEX, the
maximum rate is 2400 baud.

Stop bits A two-position switch is used to determine
whether transmitted characters contain 10
bits (one Stop bit) or 11 bits (two Stop
bits). When operating with VORTEX, the
switch is set to the 10-bit position.

Parity A three-position switch is used to select Odd,
. Even, or Mark parity. When operating with
VORTEX, the switch is set to the Mark position.

Keyboard Compatible with KSR-33 and -35 Teletypes.
Lines per display 24

Characters per line 80

Character set 64-character ASCIl, upper case.

Character format 5 by 7 dot matrix.

Character size 0.08 by 0.19 inches (0.20 by 0.48 cm)
Viewing area 9 inches wide and 7 inches high.

Display color Displayed characters are white (P4 phosphor)

on a dark background.

Readability Screen easily read without disruptive reflections
in a 100 foot-candle illumination.

Mounting Desk-top.
Interconnection Connects to computer via a 20-foot (6.1 m)
: 170 cable.

8-42



PERIPHERALS AND 1/0 INTERFACES

Table 8-31. Specifications for Model 70-6401 Keyboard/Display Terminal

Input power

Dimensions

Weight

Operational environment

(continued)

115V ac +10 percent at 1 ampere,
230V ac + at 0.5 ampere,
50 or 60 Hz.

19 inches wide, 13 inches high, 23 inches
deep (48.3 by 33.0 by 58.4 cm).

Approximately 35 pounds (15.9 kg).
0 to 50 degrees C (32 to 122 degrees F),

10 to 95 percent relative humidity without
condensation.

Table 8-32. Keyboard/Display Terminal Instructions

Mnemonic Octal Code

Function

External Control

EXC 0O 1000xx*
EXC 01 1001xx
EXC 02 1002xx
EXC 04 1004xx
EXC 05 1005xx
Sense
SEN 0 1010xx
SEN 01 1011xx

Connects controller to BIC (for output-
data transfers).

Connects controller to BIC (for output-
data transfers).

Connects controller to BIC (for input-
data transfers).

Initializes the controller.

Connects controller to BIC (for input-
data transfers).

Senses for a frame error or break.

Sense if the controller is ready for
output transfers (computer to terminal).
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Table 8-32. Keyboard/Display Terminal Instructions (continued)

Mnemonic Octal Code Function
SEN 02 1012xx Senses if the controller is ready for
input transfers (terminal to computer).
SEN 03 1013xx Not used.
SEN 04 1014xx Senses for input parity error.
SEN 05 1015xx Not used.
SEN 07 1017xx Input overflow error.
Transfer
IME xx 1020xx Transfers data from the controller to

main memory.

INA xx 1021xx Transfers data from the controller to
the A register.

INB xx 1022xx Transfers data from the controller to
the B register.

CIA xx 1025xx Transfers data from the controller to
the cleared A register.

CIB xx 1026xx Transfers data from the controller to
the cleared B register.

OME xx 1030xx Transfers address from main memory to
the controller.

OAR xx 1031xx Transfers data from the A register to
the controller.

OBR xx 1032xx Transfers data from the B register to
the controller.

#*xx = device address, normally in the
range 01 through 07.
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Punched Card Equipment

Card Reader

The card reader system (model 70-6200)
reads data from 80-column punched cards
and transfers the data to the computer.
The syrtem consists of a card reader and a
controller.

The card reader controller provides a
nonbuffered interface between the reader
and the computer. It also provides the
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timing and control logic to effect the
transfers.

The controller can transfer data to the
computer under direct program control or
under the supervision of the BIC.

The controller specifications are given in
table 8-33, and table 8-34 lists its
instructions.

Table 8-33. Card Reader Controller Specifications

Parameter

Description

Organization

Contains input receivers and output drivers

for 170 bus and BIC interfacing, and a se-
quence controller to transfer data from the
reader to the computer

Control Capability

170 Capability

One punched card reader unit

Three external control, five transfer, and five

program sense instructions

Reader Characteristics

Operating speed: 300 cards per minute

Character length: 12 bits

Card type: standard 80-column read on a
per-column basis (end feed)

Transfer rate: 1,050 characters per second

Standard Device Address 030
Size One wire-wrap circuit board
Input Power +5V dc at 0.5 amperes
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Table 8-34. Card Reader Controller Instructions

Mnemonic Octal Code Description

External Control

EXC 030 . 100030 Initialize reader
EXC 0230 100230 Read one card
EXC 0330 100330 Feed cards continuously

Data Transfer

INA 030 102130 Transfer character to A register

INB 030 102230 Transfer character to B register

IME 030 102030 Transfer character to memory

CIA 030 102530 Transfer character to cleared A register
CIB 030 102630 Transfer character to cleared B register

Program Sense

SEN 030 101030 Card in read station
SEN 0130 101130 Character ready
SEN 0230 101230 Reader error

SEN 0330 101330 Hopper empty

SEN 0630 101630 Reader ready
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Card Punch

The card punch system (model 70-6201)
comprises a punch and a controller. The
controller controls data transfers from the
computer to the card punch. The system
can be operated under CPU control and,
optionally, under BIC control.

The data buffer register in the controller
stores the 12-bit data words from the CPU.
The control section synchronizes the con-
trol punch operation.

PERIPHERALS AND 1/0 INTERFACES

Under program control, the controller
senses the punch (ready or not busy) and
transfers data to it. Under BIC control, the
controller requests data and the BIC
controls the transfer from the specified
memory addresses. Transfer of the data
continues until terminated by the BIC.

The controller specifications are given in
table 8-35, and table 8-36 lists its
instructions.

Table 8-35. Card Punch Controller Specifications

Parameter

Description

Organization

Contains line drivers and receivers for 1/0

and punch cabling, punch output data buffer,
and control logic

Control Capability

1/0 Capability

Punch Characteristics

One card punch unit

Two external control, three transfer, and one
program sense instructions

Character length: 12 bits

Card type: standard 80-column punched on a
per-column basis
Transfer rate: 35 cards per minute

Standard Device Address 031
Size One wire-wrap circuit board
Input Power +5V dc at 485 milliamperes
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Table 8-36. Card Punch Controller Instructions

Mnemonic Octal Code Description
External Control
EXC 0031 100031 Initialize
EXC 0131 100131 Connect punch to BIC
Data Transfer
OAR 031 103131 Transfer initial buffer address to
BIC from A register
OBR 031 103231 Transfer initial buffer address to
BIC from B register
OME 031 103031 Transfer initial buffer address to
BIC from memory
Program Sense
SEN 031 101031 Card punch busy
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Digital Controllers Model 70-8301

The buffered 1/0 controller (model 70-
8301) provides a self-contained program-
mable hardware interface for general-
purpose data processing.

The input and output buffer registers
provide parallel-word data communications
between the computer |/O bus and an
external device. In addition to data-han-
dling, the output buffer register can be
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programmed to output discrete control
signals to an external device.

The buffered 170 controller uses a user-
supplied cable, up to 20-feet (6 m) long,
for communication with external devices.

The buffered 1/0 controller specifications
are given in table 8-37, and table 8-38 lists
the controller instructions.

Table 8-37. Buffered 1/0 Controller Specifications

Parameter

Description

Organization

Control Capability

170 Capability

Standard Device Address

Current Load

Current Drive
Size

Input Power

Contains operation and function decoder, input
and output buffer registers, eight sense input
gates and eight variable-pulsewidth control
gates, and interface drivers and receivers

Provides buffered data transmission to and
from external devices and the computer

One external control, eight transfer, and one
program sense instructions

060 through 067

Sensing line input: nominally 7-milliampere
source at O volt

Buffered output register: nominally 36-milli-
ampere source at O volt

Up to 65-milliampere sink at O volt

One printed circuit board

+5V dc at 1.0 ampere
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Table 8-38. Buffered 1/0 Controller Instructions

Mnemonic Octal Code Description

External Control

EXC 0x6z 100x6z Output control pulse on line selected
by x from controller addressed by z

Data Transfer

OAR 06z 10316z Load output buffer of controller
addressed by z from A register
OBR 06z 10326z Load output buffer of controller
addressed by z from B register
OME 06z 10306z Load output buffer of controller
addressed by z from memory
INA 06z 10216z Read input buffer of controller
addressed by z into A register
INB 06z 10226z Read input buffer of controller
addressed by z into B register
IME 06z 10206z Read input buffer of controller
addressed by z into memory
CIA 06z 10256z Read input buffer of controller
addressed by z into cleared A register
CIB 06z 10266z Read input buffer of controller

addressed by z into cleared B register
Program Sense

SEN 0x6z 101x6z Test state of line selected by x
from controller addressed by z

where x = discrete control/sense line (00-07), and z = last digit
of the controller device address.
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Models 70-8500, 70-8501, 70-8502

The relay 1/0 module (models 70-8500, 70-
8501, 70-8502) provides a general-pur-
pose, relay-buffered data link between
special external devices and the computer.
This 1/0 interface option has the capability
of 16 relay-buffered inputs (70-8500), 16
mercury-wetted relay contact outputs (70-
8501), or combined input/output (70-
8502).

In the relay-buffered input configuration
(70-8500), input relay contacts are acti-
vated by voltages from the user’'s equip-
ment through the 12V dc input relay coil.
Series resistors for coil input voltages
greater than 12V can be installed. An
energized input relay coil closes a contact
that is gated into a 16-bit flip-flop register
that can be accessed by the computer with
one of five transfer instructions. The
register can be cleared with external
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control instructions or by system reset.
The flip-flops remain set after an initial
relay input until they are cleared.

The 70-8501 relay output module allows
isolated parallel transfer of a 16-bit word
from the computer via mercury-wetted
relay contacts to the user’s equipment.
The 16-bit word is clocked into a flip-flop
register by any of three transfer instruc-
tions. The register drives 16 discrete
circuits that, in turn, drive the 12V relay
coils closing the contacts.

The relays can be cleared by an external
control instruction, transferring all-zeros
data out, or by system reset. The relay
contacts remain closed until the flip-flops
are cleared.

The specifications of the relay 1/0 module

are given in table 8-39, and table 8-40 lists
its instruction.
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Table 8-39. Relay 1/0 Module Specifications

Parameter

Description

Relay Type

Contact Rating

Contact Responses

Capacitance

Operating Time

Release Time

Coil Power Consumption

Drive Requirements

Rated Load Life

Standard Device Address

Size

Output: mercury-wetted reed
Input: dry reed

Output: 50 volt-amperes resistive; 3 amperes
or 400 volts (maximum)
Input: 12 volt-amperes resistive; 0.5 ampere
or 200 volts (maximum)

Output: 0.05 ohm (average)
Input: 0.2 ohm (average)

Output: 1 picofarad plus 0.01 microfarad
external

Input: less than 1 picofarad

Output: 2 milliseconds (average)

Input: 1 millisecond (average including
bounce)

Output: 2 milliseconds (average)
Input: 1 millisecond (average)

Output: 500 milliwatts (average)
Input: 100 milliwatts (average)

Output: three TTL load (through an amplifier)
Input: 10 volts at 6.5 milliamperes (minimum)

Output: 25 million operations
Input: 100 million operations

074 through 077

One wire-wrap circuit board
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Table 8-40. Relay 1/0 Module Instructions

Mnemonic Octal Code Description
External Control
EXC 007x 10007x Clear all outputs
EXC 017x 10017x Clear all inputs
Data Transfer
OAR 07x 10317x Transfer A register contents to
buffered relay output contacts
OBR 07x 10327x Transfer B register contents to
buffered relay output contacts
OME 07x 10307x Transfer memory contents to buffered
relay output contacts
INA 07x 10217x Transfer relay-buffered data to
A register
INB 07x 10227x Transfer relay-buffered data to
B register
IME 07x 10207x Transfer relay-buffered data to memory
CIA 07x 10257x Transfer relay-buffered data to
cleared A register
CIB 07x 10267x Transfer relay-buffered data to
cleared B register
Program Sense
SEN 07x 10107x Contact closed
where x = last digit of the device address.
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Analog/Digital Conversion
Equipment

Analog Input Module

The Models 70-8010 and -8011 analog
input modules (AIM) convert multiplexed
analog input signals to digital values for
use in the computer. The basic AIM
comprises an analog-to-digital converter
(ADC), a 16-channel (single-ended or dif-
ferential) multiplexer, and control logic.
The Model 70-8200 A/D power supply is a
prerequisite.

The multiplexer accepts, samples, and
holds high-level analog signals for conver-
sion by the ADC. The basic multiplexer
services 16 differential, or single-ended,
channels. This basic configuration can be
expanded to a maximum of 256 channels
in 16-channel increments. The multiplexer
selects channels for input to the ADC
either sequentially or on a random basis.
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The ADC, using successive approximations,
converts analog signals passed from the
multiplexer to equivalent 13-bit digital
values at an effective throughput of 50,000
conversions per second. ADC conversions
can be initiated by the computer, an
internal programmable timer, or an exter-
nal pulse.

The control logic implements the transfer
of the converted data to the computer
under program control or under the direc-
tion of the optional PIM and BIC.

The specifications of the AIM are given in
table 8-41, and table 8-42 lists the AIM
instructions.



PERIPHERALS AND 1/0 INTERFACES

Table 8-41. Analog Input Module Specifications

Parameter Description
Conversion 50,000 samples per second (maximum)
Resolution 13 bits

Conversion Accuracy
Conversion Time
Full-Scale Range
Temperature Coefficient
Warm-Up Time
Multiplexer Accuracy
Source Impedance
Voltage Range

Output Impedance
Prerequisite

Standard Device Address
Size

Input Power

+0.012 percent, +1/2 LSB

13 microseconds (maximum)

+ 10 volts

+ 50 microvolts per degree C (maximum)
Essentially zero

+0.01 percent

1 kilohm

+ 10V dc at 100 milliamperes

20 ohms

One model 70-8200 A/D power supply
054 through 057

Two etched circuit boards

+5V dc £5 percent at 2 amperes

+ 15V dc £ 3 percent at 165 milliamperes

+20V dc 5 percent at 15 milliamperes
—-22V dc t5 percent at 5 milliamperes
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Table 8-42. Analog Input Module Instructions

Mnemonic Octal Code Description
External Control

EXC 0160 100160 Start conversion cycle

EXC 0270 100270 Select sequential scan of channels

EXC 0170 100170 Select random scan of channels

EXC 070 100070 Set utility flip-flop output to ground

EXC 0370 100370 Reset utility flip-flop output to +5V dc
Data Transfer

OAR 060 103160 Transfer number of microseconds in

timed interval

OAR 070 103170 Transfer channel number

CIA 060 103560 Transfer data to cleared A register
Program Sense

SEN 060 100060 ADC ready

SEN 0160 100160 Timer flag

SEN 0260 100260 Utility input

SEN 070 100070 End of sequential scan
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Analog Output Module

The models 70-8210 through 70-8221
analog output modules (AOM) convert
digital values to their equivalent voltage
output signals. The basic AOM comprises
one or two digital-to-analog converters
(DAC) with 10-, 12-, and 14-bit resolution
and control and addressing logic for up to
eight analog output channels. The model
70-8200 A/D power supply is a
prerequisite.

The AOM system can be expanded to eight
DACs per device address to a maximum of
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64. All DACs are initialized to zero-volt
output by a SYSTEM RESET. They are
selected for output under program control,
and the computer outputs data to the DAC
without reselection for each word until
another DAC is selected or the system is
reinitialized.

The control and addressing logic imple-
ments the transfer of the converted data
under program control or under the direc-
tion of the optional BIC.

The specifications of the AOM are given in
table 8-43, and table 8-44 lists the AOM
instructions.
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Table 8-43. Analog Output Module Specifications

Parameter Description
Resolution 10-, 12-, or 14-bits
Conversion Accuracy 10-bits: £ 0.05 percent

12-bits: + 0.012 percent
14-bits: + 0.003 percent

Voltage Range 10-bits: £ 10V dc at +5 milliamperes
12-bits: # 10V dc at + 10 milliamperes
14-bits: £ 10V dc at + 10 milliamperes

Temperature Coefficient +0.1 LSB per degree C

Warm-Up Time Essentially zero

Slew Rate 0.5V per microsecond, and 6V per microsecond
Settling Time 20 microseconds to stated accuracy
Adjustments 10-bits: full scale and zero

12-bits: full scale, zero, and MSB
14-bits: full scale, zero, and three MSB

Standard Device Address 050 through 053
Size One etched circuit board
Input Power +5V dc £ 5 percent at 500 milliamperes

+15V dc 0.1 percent at 50 milliamperes
— 15V dc £ 0.1 percent at 50 milli-
amperes
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Table 8-44. Analog Output Module Instructions

Mnemonic Octal Code Description
External Control
EXC Ox5y 100x5y Select channel x
Data Transfer
OAR 05y 103x5y Transfer A register contents to
selected channel
Program Sense
SEN Ox5y 101x5y Status of line x
" where x =

channel (00 through 07), and y = last digit of the

device address.
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Data Communications Equipment

The term data communications implies the
transmission of digital information be-
tween two distant points. As presently
used, the term also implies that two or
more different transmission techniques
are involved and that the data, therefore,
exist in different forms during its transmis-
sion. The essential role of the equipment
and interfaces described below is to act as
translators and transmitters. A data com-
munications interface must be able to
handle data rates that can range from the
hunt-and-peck typing of a novice to the
thousands of bits per second being trans-
ferred over high-speed telephone lines. It
must be equally adaptable to the varying
codes generated by Teletype, paper tape,
magnetic tape, and punched card sources,
all without losing a single bit of informa-
tion in the process.

Three modes of communication are availa-
ble. Depending on the application, they
can apply to all types of communications
services.

A full-duplex communications line can
simultaneously carry information in both
directions. A half-duplex line can carry
information in both directions, but not
simultaneously. A simplex line is designed
to carry data in only one direction; it is
either transmitting or receiving.

In addition, there are two methods of
transmitting data on a communications
line. Synchronous transmission provides
the highest data transfer rate for a given
line capacity, but this is balanced by the
increased costs and complexity of the
transmitting and receiving equipment.
Asynchronous transmission is slower, but
makes use of simpler equipment. In syn-
chronous transmissions, large blocks of
characters are transmitted as a continu-
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ous series of bits; in asynchronous trans-
missions, each character is transmitted as
a unit with distinguishing start and stop
signals identifying the beginning and end
of the character.

Another important phase of data commu-
nications is the ability to multiplex several
communications lines. Multiplexing is the
process of transferring data from several
storage devices operating at relatively low
transfer rates to one storage device (e.g., a
time-shared computer) operating at a high
transfer rate. It is, therefore, the simulta-
neous transmission of a number of differ-
ent messages over a single circuit.

Dataset Controllers

The dataset controllers (models 70-540x
and 70-550x) interface with the computer
and modems that are compatible with
standard datasets. These controllers can
operate in half- or full-duplex mode. They
detect and establish input sychronization
and switch to word mode for data
transfers.

Data are transferred in one of three ways:

a. Thecontroller can be connected to the
BIC for operations requiring minimum
program intervention. BIC can be
connected for half-duplex operation
to input or output data. In full-duplex
operation, 170 functions can be con-
nected to the BIC and data flow can
be controlled by the stored program.

b. Full- or half-duplex operation can be
completely controlled by the program.

c. Inputting data to the PIM provides
interrupt-controlled transfers.



The controller functions are:

a. Receiving data from the modem and
transferring it to the computer.

b. Transmitting data received from the
computer to the modem.

c. Simultaneously

PERIPHERALS AND 1/0 INTERFACES

The models 70-5401 and 70-5402 dataset
controller specifications are given in table
8-45 and table 8-46 lists their instructions.
Specifications for the models 70-5501,-
5502,-5503, and -5504 controllers are
given in table 8-47 and instructions listed
in table 8-48. The instructions for models
70-5503 and 70-5504 are listed in table

receiving/ 8-49.

transmitting data in both directions.

Table 8-45. Models 70-5401 and 70-5402 Dataset Controller Specifications

Parameter

Description

Organization

Control Capability
70-5401
70-5402

1/0 Capability

Operational Modes

Transfer Rate
Standard Device Address
Size

70-5401

70-5402

Interconnection

Input Power

Contains control logic, timing circuits, read
and write buffers, and 170 drivers and receivers

One Bell 103 or 202, or equivalent, dataset
One or two Bell 103 or 202, or equivalent,
dataset

One external control, eight data transfer, and
six program sense instructions

Full- and half-duplex, synchronous, automatic
answer

Up to 9600 baud, hardware selectable

070 through 073

One etched circuit board

Two etched circuit boards

Interfaces with dataset via a 10-foot (3 m)
cable; interfaces with computer and BIC via

the backplane wiring

+5V dc at 1.2 ampere
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Table 8-46. Models 70-5401 and 70-5402 Dataset Controller Instructions

Mnemonic Octal Code Description

External Control
EXC 0471 100471 Reset request to send

Data Transfer

OAR 071 103171 Output A register to controller
OBR 071 103271 Output B register to controller
OME 071 103071 Output memory to controller
INA 071 102171 Input status and data to A register
INB 071 102271 Input status and data to B register
IME 071 102071 Input status and data to memory
CIA 071 102571 Input status and data to cleared

A register
CIB 071 102671 Input status and data to cleared

B register

Program Sense

SEN 071 101071 Sense status change
SEN 0171 101171 Sense output ready
SEN 0271 101271 Sense input ready
SEN 0371 101371 Sense carrier on
SEN 0471 101471 Sense clear to send
SEN 0771 101771 Sense data set ready
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Table 8-47. Models 70-5501, -5502, -5503, and -5504 Dataset Controller Specifications

Parameter

Description

Organization

Control Capability
70-5501
70-5502

70-5503
70-5504

170 Capability
70-5501,-5502

70-5503,-5504

Operational Modes

Transfer Rate
Standard Device Address
Size

Interconnection

Input Power

Contains timing circuits, read and write
buffers, modem control register, control
logic, and 1/0 drivers and receivers

One Bell 201 or 208, or equivalent, dataset
One or two Bell 201 or 208, or equivalent,
datasets

One Bell 201 or 208, or equivalent, dataset
One Bell 201 or 208, or equivalent, dataset

Six external control, eight data transfer,
and four program sense instructions
Eight external control, eight data transfer,
and eight program sense instructions

Full- or half-duplex, asynchronous, automatic
answer

Up to 50,000 baud

070 through 073

One wire-wrap circuit board

Interfaces with dataset via a 20-foot (6 m)
cable; interfaces with computer and BIC via

the backplane wiring

+5V dc at 0.7 ampere
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PERIPHERALS AND 1/0 INTERFACES

Table 8-48. Models 70-5501 and 70-5502 Dataset Controller Instructions

Mnemonic Octal Code Description
External Control
EXC 071 100071 Go to search
EXC 0171 100171 Connect write buffer to BIC
EXC 0271 100271 Connect read buffer to BIC
EXC 0471 100471 Turn on request to send
EXC 0571 100571 Turn off request to send
EXC 0671 100671 Go to character format
Data Transfers
IME 071 102071 Transfer read buffer to 8 LSB
of memory
INA 0171 102171 Transfer read buffer to 8 LSB
of A register
INB 0271 102271 Transfer read buffer to 8 LSB
of B register
CIA 0571 102571 Transfer read buffer to 8 LSB
of A register cleared
CIB 0671 102671 Transfer read buffer to 8 LSB
of B register cleared
OME 071 103071 Transfer memory 8 LSB to write
buffer
OAR 0171 103171 Transfer A register 8 LSB to
write buffer :
OBR 0271 103271 Transfer B register 8 LSB to
write buffer
Program Sense
SEN 0171 101171 Write buffer empty
SEN 0271 101271 Read buffer full
SEN 0371 101371 Carrier on
SEN 0471 101471 Clear to send
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Table 8-49. Models 70-5503 and 70-5504 Dataset Controller Instructions

Mnemonic Octal Code Description

External Control

EXC Oxx 1000xx Reset request to send
EXC 0lxx 1001xx Initialize input

EXC 02xx 1002xx Initialize output

EXC 03xx 1003xx Enable request to send
EXC 04xx 1004xx Reset error storage

EXC 05xx 1005xx Enable BIC to input

EXC 06xx 1006xx Enable BIC to output
EXC 07xx 1007xx Enable transparent mode

Data Transfer

OME Oxx 1030xx Output memory to M.C. output buffer
OAR 0l1xx 1031xx Output A register to M.C. output buffer
OBR 02xx 1032xx Output B register to M.C. output buffer
IME Oxx 1020xx Input M.C. input buffer to memory
INA O1xx 1021xx Input M.C. input buffer to A register
INB 02xx 1022xx Input M.C. input buffer to B register
CIA 05xx 1025xx Input M.C. input buffer to cleared

A register
CIB 06xx 1026xx Input M.C. input buffer to cleared

B register

Program Sense

SEN Oxx 1010xx Channel disabled
SEN 0Olxx 1011xx Input buffer ready
SEN 02xx 1012xx Output buffer ready
SEN 03xx 1013xx Carrier on
SEN 04xx 1014xx Error (any error)
SEN 05xx 1015xx Parity error
SEN 06xx 1016xx Overflow error/underflow error
SEN 07xx 1017xx Control word
Note: xx = 70 for first modem controller
xx = 77 for eighth modem controller
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Models 70-5515, 70-5516 Binary

Synchronous
Communciations Controllers

The Model 70-5515 and 70-5516 Binary
Synchronous Communications Controllers
are designed to interface the Varian 70
series computers to Bell Telephone 201
and 208 type modems (or equivalent). A
wide band option (70-5801) is also availa-
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ble for 1 or 2 lines in any combination.

The controllers act as a modem-to-com-
puter interface, providing all necessary
timing, decoding, mode selection, and
character assembly and disassembly.

Table 8-50 lists specifications for model
70-5515 and 70-5516 binary synchronous -
communication controllers. The instruc-
tions are listed in table 8-51.



PERIPHERALS AND 1/0 INTERFACES

Table 8-50. Models 70-5515 and 70-5516 .
Binary Synchronous Communication Controller Specifications

Basic Clock Frequency

Computer interface;
Device Code
Interrupts

DMA (operation)

Instructions

Priority assignment

BSC Modem
Controller package

Modem Interface

Modes of Operation

Options
303 Interface

Data Set Cables

Power Consumption
Single line

Dual line

Prerequisites

9.8304 MHz

070 (standard)
Six interrupts generated by
the Controller (no PIM)

Accesses memory using table
stored in memory for DMA
control (no BIC)

Six external-control; two transfer

Interrupt and DMA priority determined
by position on the |/0 priority chain,
communication-line priority by line
address

Models 70-5506 and 70-5516
Four printed-circuit boards.

EIA RS232C Interface (Optional Coax
for Wideband)

BSC EBCDIC

BSC USASCII nontransparent
BSC USASCII with transparency
Transmit test mode

Receive test mode

pao0 oo

Bell 303 series modem interface
(requires 70-5801)

RS232 Type-70-5903

300 Series Type-70-5904

+12V dc at 50 mA

-12V dc at 50 mA

+5V dc at -6.0 amps

+5V dc at 8.5 amps

+12V dc at -100 mA

-12V dc at 100 mA

Installs in an 170 communication chassis
70-5913 or 70-5914. Modem interfaces via
a 44 pin edge connector (mating connector
supplied).
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Table 8-51. Models 70-5515 and 70-5516
Binary Synchronous Communications Controller Instructions

Mnemonic Octal Code Description

EXC 070 100070 Programmed system reset that clears
the BSC Controller

EXC 0170 100170 Aborts current sequence and returns
controller to scanning mode, but does
not disable interrupts.

EXC 0270 100270 Enables the six BSC Control interrupts.
EXC 0470 100470 Disables the six BSC Control interrupts.
EXC 0570 100570 Permits computer to request use of the

controller bus for setup; the controller
generates a control interrupt upon
completion of current operation.

EXC 0670 100670 Permits computer to request use of the
controller bus for reading status; the
controller generates a control interrupt
upon completion of current operation.

EXC 0244 100244 BSC Controller also responds to this
general system interrupt-enabling
instruction.

EXC 0444 100444 BSC Controller also responds to this
general system interrupt-disabling
instruction.

IME 070 102070 Transfers a 16-bit character from the BSC
Controller to memory. The six least-
significant bits come from the scan counter
and the remainder from the interface buffer.

INA 070 102170 Transfers a 16-bit character from the BSC
Controller to the A register. The six least-
significant bits come from the scan counter
and the remainder from the interface buffer.
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Table 8-51. Models 70-5515 and 70-5516
Binary Synchronous Communication Controller Instructions (continued)

Mnemonic

Octal Code

Description

INB 070

CIA 070

CIB 070

OAR 070

OBR 070

OME 070

102270

102570

102670

103170

103270

103370

Transfers a 16-bit character from the BSC
Controller to the B register. The six least-
significant bits come from the scan counter
and the remainder from the interface buffer.

Clears A register, then transfer a 16-bit
character from the BSC Controller, where the
six least-significant bits come from the scan
counter and the remainder from the interface
buffer.

Clears B register, then transfer a 16-bit
character from the BSC Controller, where
the six least-singificant bits come from the
scan counter and the remainder from the
interface buffer.

Transfers a 16-bit character to the BSC
Controller from the A register. The six
least-significant bits go to the scan counter
and the remainder to the interface buffer.

Transfers a 16-bit character to the BSC
Controller from the B register. The six
least-significant bits go to the scan counter
and the remainder to the interface buffer.

Transfers a 16-bit character to the BSC
Controller from memory. The six least-
significant bits go to the scan counter
and the remainder to the interface buffer.
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Automatic Call Unit Controller

The automatic call unit controller (model
70-5701) interfaces between the computer
and a Western Electric 801 Automatic Call
Unit (ACU) to permit the computer to
initiate the automatic dialing of any tele-
phone number in a communications net-
work. When such a call is acknowledged,
the controller switches the line to a
dataset for fully automatic transmission of
data. The ACU thus performs all the
functions of an attendant in originating a
data call and transmission.

Telephone numbers to be called are in-
cluded in the program stored in the
computer and transferred to the ACU via
the controller in four-bit, parallel
configurations.

Operation of the ACU controller is under
program control or under the direction of
the optional BIC.

The ACU controller specifications are given
in table 852, and table 8-53 lists its
instructions.

Table 8-52. ACU Controller Specifications

Parameter

Description

Organization

Contains a four-bit output buffer, instruction

decoder, and 1/0 drivers and receivers

Control Capability

1/0 Capability