
Two new computers: The Varian 620/f-100 
and the Varian 620/ L-100. 

Latest in the continuing line of powerful 
Varian 620 minicomputers. Totally 
compatible with software and peripheral 
systems developed for earlier models in 
the Varian 620 family. 

The Varian 620/ f-100: New low price for 
top performance. The computer of 
choice for the large system user. 

The Varian 620/ L-100: New top 
performance for a low price. The 
economy computer for the small to 
medium system. 
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The new Varian 620/f-100 is the computer 
of choice for the large system user. No 
other minicomputer on the market 
offers such a combination of CPU 
power, software capabilities and variety 
of peripheral devices. 

The Varian 620/f-100 has been designed 
from the inside out for large systems. 
Low priced memory expansion modules 
make it economically feasible to expand 
memory up to 32K to support 
sophisticated software operating 
systems such as Varian VORTEX (see 
page 8). 

The computer's fast, 750-nanosecond 
cycle time is matched by special 1/0 
options that allow data transfers of over 
a million 16-bit data words per second. 
The systems designer can now take full 
advantage of the newer high-speed 
drums, discs, and other mass storage 
devices. 
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At the same time, the Varian 620/f-100 
is a workhorse eompuwr, equally 
compatible with alt standard peripherals 
and 1/0 interfaces. The designer can 
choose from the industry's widest 
selection of field-tested data-processing 
devices, displays, communication 
controllers, and analog/digital interfaces. 

A feature of all 620 computers of 
particular value in real-time applications 
is the hardware priority interrupt 
structure of up to 64 levels. Response 
time to an interrupt is less than 
3 microseconds. 

----·-------
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16K Memory and 1/0 

Fast, Efficient Programming 
The exceptio nal speed and effi c iency of 
th e Varian 620/ f-100 is the product of 
bo th its fas t cyc le time and its memo ry­
reference-o ri ented instructi on set . 

The ve rsa ti le instructi o n I ist al low s the 
programmer to write compact , highl y 
effi c ient program s, saving on both 
memory sto rage and process in g time. 
A single-word instructi o n can directl y 
address any locati o n in the first 2K 
of memo ry. Address ing modes 
include pre-a nd-post index ing, 
extend ed address ing, and index/ indirect 
addressing. Other standard fea tures 
include hardware multi p ly and di v ide, 
memory protect rea l time c lock and 
power fa ilure/ restart . 

The Varian 620 instruc ti o n set provides 
an optimum ba lance between fast 
exec utio n time, compact code and ease 
of codin g. Three general purpose 
reg isters (two of them also serv ing as 
index reg isters) are mo re than eno ugh fo r 
eff ic ient programmin g and at the sa me 
time all ow a singl e-wo rd instructi o n to 
execute a comp lete range of log ica l and 
arithmeti c reg ister-m emo ry operati o ns. 
Th ese operati ons (e. g., add memo ry to 
regi ster) exec ute in just two memory 
cyc les or 1.5 mic roseconds. 

Three Input/Output Techniques 
The Vari an 620/ f-100 features three 
different types of 1/ 0 operations. 

The bas ic 1/ 0 bus is a pa rty line that ca n 
address up to 64 periph eral dev ices and 
transfer data under program contro l at 
rates up to 100,000 16-h it words per 
second. A Direct M emory Access (DMA) 
mode interl aces program steps with 1/ 0 
transfers to p roduce a cyc le-stea ling data 
rate of up to 274,000 words per second. 
The Prio rity Memory Access (PMA ) 
option prov ides a direc t port to memory 
for hi gh-s peed transfer rates up to 1.33-
m i 11 io n 16-b it wo rd s per second with 

latency o f less than a mi crosecond . 

Software Library 
Programs develo ped for any Vari an 620 
co mputer ca n be exec uted on the Va ri an 
620/ f-100 

Th e Varian 620 software li brary 
inc ludes a full set of p rogrammin g aids. 
suc h as FO RTRAN IV. BAS IC, a comril ete 
mathemati ca l pac kage, DAS assembl ers, 
debugging programs, and a source 
program edito r. RPG IV is a husiness­
ori ented language for stand alone ca rd­
based systems o r fo r o ther periph erals 
under MOS. ADAPTS provid es an easy 
to use system for control of analog and 
di gital 1/ 0. 

Vari an softwa re al so inc ludes d iagnosti c 
programs fo r the mainframe, memo ry 
and periph erals, plus a complete set of 
1/ 0 subroutines for all standard 
periph erals and 1/ 0 interfaces . 

Hardware/ software operating systems 
are avail able for a range of special 
appli cati o ns. MOS is for batc h process ing 
from tape, d isc, or drum . VORTEX is for 
melding rea l-time appli cati o ns with 
background programs and takes ful I 
advantage o f the fas t data transfer rates 
between the Vari an 620/ f-100 and 
high-capac ity rotating memories. 



The new Varian 620/L-100 has set a new 
price/performance standard for the 
industry. With a cycle time of only 950 
nanoseconds, and standard hardware 
multiply/ divide, power failure/ restart, 
real-time clock, and 8 levels of hardware 
priority interrupt, it offers the industry's 
highest performance for the dollar. 

At the same time, the Varian 620/L-100 is 
the direct descendant of the classic 
Varian 620/ A, 620/i, and 620/L 
computers, with thousands of successful 
installations in the field. For the designer 
of small to medium sized systems, the 
new Varian 620/L-100 represents the 
optimum balance between innovation 
and proven capabilities. 

Key to the design of the new computer 
is the imaginative use of high-speed TIL 
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MSI integrated circuits in the all-new 
central processor unit. These now match 
the inherent speed and reliability of the 
compact core memory modules that 
were the outstanding feature of the 
Varian 620/ L. 

The changes have only enhanced the 
efficiency and flexibility of the basic 
design. With over a hundred basic 
instructions and a versatile 1/0 
structure, the Varian 620/ L-100 is 
adaptable to an almost infinite range 
of applications. 



Off-the-Shelf Peripherals and Software 
Varian 620/ L-100 systems are supported 
by a compl ete lin e of off-th e-s helf 
input/output devices, inc luding 
tel etypes, paper-tape equipment, 
magnetic tape transports, disc drives, 
drums, card readers and punc hes, 
communicatio n controllers, analog/ 
digital front ends, di sp lays, plotters, line 
printers, and spec ial computer-to­
computer interfaces. 

The computer is also suppo rted by the 
full com pl ement of Varian 620 software, 
in c ludin g assemblers, compil ers, utility 
packages, mathematical subroutines, 
and ope ratin g systems (except 
VORTEX). A ll programs wr itten for the 
Varian 620/ i and 620/ L computers may 
be run o n the new computer w ithout 
any alteration . Th e onl y change is a 90% 
increase in the process ing speed. 

f/i .. ~··· -·-
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Compact Packaging Design 
The Vari an 620/ L-100 features a rugged, 
simple, yet hi ghl y reliabl e and easy-to­
servi ce package des ign. 

All c ircuit ca rds are of uni form size, 
in c luding the central processor and 
memory modul es, and load through the 
back of the c hass is for easy access and 
install ation . The mainframe enc losure, 
only 10-1/ 2 inches high, ca n contain a 
compl ete system including all mainframe 
option s, up to SK of memory, and 
interface controllers for up to 8 peripheral 
devices. Full expa nsio n of the memory 
requires o nl y one additio nal enc losu re, 
the sa me size as the mainframe. 

Dedicated or Multi-Purpose Applications 
Th e economy and ve rsatility of the 
Varian 620/ L-1 00 makes it adaptab le to a 
w ide range of app li cati o ns, from the 
simplest to the most sophi sti cated. 

The low cost of the basic unit makes it 
possible to dedicate the computer to a 
single c ho re, such as processing the 
output of a single analytica l in strum ent 
or contro llin g a single manufacturing 
process. Yet the Varian 620/ L-100 has the 
power to perform highl y comp lex 
computati o ns at high speeds and is a 
va luable tool for scientifi c research , 
engineerin g stud ies, and business 
accou nting. 

The flexibility of the computer 's 1/ 0 
structure makes it idea ll y suited for 
time-share networks, as a communi cation 
contro ller, and as a pre-processor for a 
larger computer system. 

A ll 1/ 0 
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Both Vari an 620-100 computers are totally 
compatible with all programs written for 
the corresponding ea rli er models in the 
Vari an 620 line. Numerous app lication 
programs are avail ab le for immed iate 
use with the extensive I ist of Vari an 620 
periph eral s and contro ll ers. 

The Varian 620-100 user also has the 
benefit of the industry's most refined set 
of software packages for creating new 
programs. Varian 620 assembl ers, 
language processo rs and utility programs 
have been field tested for over half a 
decade by thousands of Varian users, 
ranging from professional programmers 
to individuals with little or no computer 
training. 

Clearly written and complete instructions 
for using these software packages are 
contained in a single, comprehensive 
450-page Varian Software Handbook, 
available on request from any Varian 
representative. Regul ar classes are 
conducted on programming, and the 
VOICE Varian Users Group maintains a 
constant flow of information on new 
additions and modifications in the Varian 
620 software library. VOICE also 
promotes the interchange of helpful 
information and application programs 
between the users themselves. 

As an added service, the Varian Computer 
Programming Department is staffed to 
provide close support to Varian users, 
either as consultants and advisors or as 
contract suppliers of complete turn-key 
systems. 

software selection 
The selection of a particular software 
package is a function of several factors, 
including the hardware configuration, 
the job to be done, and the sophistication 
of the user. 

The fastest, most efficient programs can 
be written, of course, in the Varian 620 
symbolic language (see instruction list on 
page 10) and translated into machine 
language by one of the Varian DAS 
Assemblers. However, highly effective 
programs can also be written without 
any knowledge of the Varian 620 
architecture and instruction set by using 
one of the three language processors: 
FORTRAN IV, BASIC, or RPG IV. A 
language processor translates functional 

statements into complete sets of 
machine instructions for carrying out 
specified tasks . 

The simplest language processor to use 
is BASIC, which can be self-taught with 
a few hours of study. This is followed by 
the more powerful and versatile 
FORTRAN IV, of special value in 
scientific and instrumentation 
applications. RPG IV is a special 
businessman 's language for the 
preparation of reports and statistical data. 
The remaining elements in the Varian 
software library are the utility programs, 
which go far to simplify the task of 
loading the programs into the computer, 
debugging any errors that may have been 
entered, and assuring that the computer 
is in smooth running order. 

DAS assemblers 
Varian 620 DAS Assemblers are 
invaluable programming aids. Their 
fun ction is to translate a source program, 
written in symbolic instructions, pseudo 
ops, and data statements, into a machine­
language object program that can be 
directly executed by a Varian 620 
computer. 

Three versions of the DAS Assemb ler are 
ava il ab le. DAS 4A is des igned for a 
minimum system cons ist ing of a 
computer w ith 4K memory and a 
teletype. DAS BA provides expanded 
capab iliti es for systems w ith at least 8K 
of memory, and utili zes additional 
peripheral devices, such as a rotating 
memory, magneti c tape transport, ca rd 
equ ipment, paper t ape system, o r 
line printer. 

The third and most comprehensive 
assem bler is DAS MR, an integral part 
of the VORTEX, and MOS operating 
systems (see page 8). DAS MR is a 
macro assembler which produces 
relocatable object modules that may be 
loaded into any sector of the computer 
memo ry. 

FORTRAN IV 
Varian FORTRAN IV is an integrated 
software package that consists of a 
single-pass compiler for interpreting 
FORTRAN statements, converting them 
to machine-language instructions, a 
relocating loader for assembling object 
modules, and a run-time package that 
includes 1/0 drivers and a full set of 
arithmetic and data-conversion 
subroutines . 

The FORTRAN IV language is especially 
useful in writing programs for scientific 
and engineering applications that involve 
mathematical computations . Problems 
can be stated in simple English words 
and mathematical terms that are fully 
compatible with the American National 
Standards Institute (ANS I) FORTRAN. 

The FORTRAN compiler transforms the 
statements into a Varian 620 object 
program in a single pass through the 
computer and simultaneously detects 
any errors made by the programmer in 
his source program . 

The package is available either as a 
stand-alone version requiring only 8K of 
memory, or as an integral part of the 
VORTEX and MOS operating systems . 

l 



BASIC 
Two versi ons of the popular BASIC 
programming system are ava ilabl e for 
use with Varian 620 computers . 

BASIC is an advanced version of the 
se lf-teaching system developed at 
Dartmouth Co llege. It is app licable to a 
var iety of bus iness and sc ientifi c 
app licati ons. 

The program ming language is simple and 
easy to use. Source statements are 
typed directly on a system conso le; if 

,. any errors are entered, the computer 
immediate ly responds and a correction 
ca n be made. Since BASIC requires onl y 
an 8K comp uter and a teletype, even a 
sma ll dedicated system can be used for 
program pr parat io n and general 
computation during periods when the 
system is not performing its prima ry 
function. 

Extended BASIC expa nds the BASIC 
language to make it a more powerful 
tool fo r researchers . Special statements 
have been deve loped to faci litate the 
interaction between the compu ter and an 
extern al data-acqui sit io n o r process­
contro l system. Other statements are 
designed to es ta bl ish and con tro l data 
f il es stored o n a rotating memory device, 
and to facilitate chang ing of program 
overlay segments . Extended BAS IC has 
been developed to operate w ith the 
ADAPTS hardware/ software system. 

RPG IV 
Var ian RPC IV (Report Program 
Generator) is a business-oriented 
language for prepar ing statisti cal data 
and tabular reports such as in ventory 
record s, sa les anal yses. and personnel 
summari es. 

The Varian RPC IV compil er is an 
advanced ve rsion of RPC systems now 
w idely used thro ugho ut industry fo r 
commercial app licat ions . It is ava il ab le 
either as a free-standing softwa re 
package, or under contro l of the MOS 
batch operat in g system. 

BEST 
BEST (Basic Executive Sched ul er and 
T imekeeper) is a rea l-t ime mon itor that 
automatica ll y sc hedul es core-res ident 
programs accord ing to the time of day, 
at fixed time intervals, o r at the ea rliest 
opportunity . 

BEST can operate with any Va ri an 620-
series computer equ ipped w ith 4K of 
memory, making it a valuab le add ition to 
dedicated rea l-t ime computer system s. 
W ith it. the rea l-t ime programmer has a 
framework for his programs, complete 
w ith automatic mechanisms for handling 
timekeeping, power fa ilure/ restart , and 
relative program scheduling. 

utility programs 
Varian 620 uti I ity programs are standard 
software elements supplied (a lo ng with 
an Assemb ler) with every Va ri an 
computer. Their fun ction is to 
simplify the programm ing and operation 
of the computer, making it easy for the 
operator to load programs, detect erro rs, 
make ed itin g changes, an d check out 
the hardware. 

BLD II (Binary Load/ Dump) is a program 
that ca n be readi ly entered by the 
bootstrap loader. BLD 11 is used, in turn , 
to load ob ject programs from a paper 
tape o r TTY reader. It ca n also be used to 
output the bi nary contents of memory on 
paper tape in a reloadab le format. 

AID II is an on- li ne debugging program 
for co rrecting programming errors. By 
enter ing A ID commands on the TTY, the 
operator can disp lay and alter the 
contents of any memory address or 
block. Areas of memory ca n also be 
sea rched for spec ifi ed cond itions. 

EDIT permits the programmer to add, 
delete, and co rrect any port iol") of a 
symbo li c program. W hen th e program is 
co rrect and ready to be assembled or 
comp il ed, ED IT is used to generate a tape 
of the symbo li c program stored in 
memory. 

MAINTAIN II is a diagnost ic program 
that checks that al I hardware elements 
in the system are operat in g co rrect ly. 
Indi v idual tests are run on the centra l 
processor, memory, opt ions, and 
per ipherals . If a fau lt is found , more 
comprehensive tests are made to iso late 
the malfunct ion. 

MATH LIBRARY is a comprehensive set 
of mathematical fun ction subroutines 
(e.g. floati ng point ar ithmeti c) written in 
assembly language. Subroutine ca ll s 
ma y hl' made from DAS or FORTRAN 
program'. 
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Two comprehensive software operating 
systems are ava il ab le for use w ith Varian 
620-100 computers: VORTEX and MOS. 

Both systems in corporate a full reperto ire 
of utility programs, as well as DAS MR 
and FORTRAN IV language processors. 
MOS also includes RPG IV. 

VORTEX is a rea l-time exec utive program 
for the Vari an 620/ f-100. MOS is a batch­
processing system for both the Vari an 
620/ f-100 and the 620/ L-100 

VORTEX (Vari an Omn itask Rea l-Ti me 
Executive) is a multi -programming 
system with spec ial features des igned for 
rea l-time appli cat ions. A number of 
different tasks may be stored in the main 
memo ry o r on a rotat ing memo ry dev ice. 
These tasks are sc hed uled by a res ident 
executive program that gives high est 
priority to rea l-time "foregro und " 
programs. Lower pri ority " background " 
programs are (''<Pcu t ed during thP idl P­
time in te rva ls embedded in most rea l­
time o perati o ns. The effec t is to give the 
system the utility of two computers for 
the pri ce of one. 

VORTEX also in c rea ses the eff ic iency o f 
any in stall ati o n in w hi ch the comruter 
is required to ope rat e on a number of 
different programs in sequence. The user 
simpl y estab li shes the priority of the 
jobs to be exec uted; the system automat­
ica ll y sc hed ules and run s the program s 
w itho ut furth er o perator intervention . 

Vari an MOS (M aster Operating System ) 
is an integrated batch-process software 
system des igned t o boost perform ance 
and simplify operation for the medium­
to-large-sca le syst em user. 

MOS is ava ilabl e in di sc, drum, and 
magneti c-tape res id ent ve rsio ns, and 
inc ludes a compl ete 1/ 0 Control System 
and System Executive. 

Features offered by MOS are automati c 
identification of both printed li st ings 
and b i nary object output with the job 
titl e and date to provide for program 
control and job accountability; a system 
preparation program , system 
maintenance program , source program 
editor, object program debug package, 
and a program library. 

MOS conserves m ain memory space for 
the user by a 1 lowing a 11 software 
elements, except for a sma ll Res ident 
Monitor, to be stored on the rotating 
memory or magnetic tape and loaded 
into the computer only when needed. Thi s 
app lies even to the System Executive, which 
serves as the central contro l element. 

Example of VORTEX Operation 

System 
Input 

Dev ice 

Operator 
Request 
o r Internal 
Sc hedule 

~ 

Wh en Real-Time Executive senses (1) tha t time 
is available for th e scheduling of a background 
task (fo llowing an init ial opera tor request ), 
th e Job Control Processo r is read into the 
background area of th e main memory (2 and 
3 ). The JCP responds to a directive from the 
System Input Device (4 ) and loads a 
background task from either the rotat ing 
memory (5and6 )or the Sys tem Input Device(7 ). 

Other 
Logica l 
Input 
Devices 

6b 

System 
Input 

Devices 

Example of MOS Operation 

L2_ 

A directive from the System Input Device 
(1) instructs the Resident M onitor to load the 
System Executive, 1/ 0 Control Modu le, and 
appropriate 1/ 0 drivers (2 and 3 ). The System 
Execut ive loads and executes a program from 
the rotating memory (4 and 5) or any logical 
in put unit (6 ). Programs can overlay the System 
Executive, but not the 1/ 0 Contro l and Driver 
modules. 



Peripheral devices and 1/0 interfaces for 
Varian 620 systems have been field tested 
in hundreds of installations and have 
been selected to provide an optimum 
combination of economy and high 
performance. 

Each standard peripheral subsystem is an 
integrall'ci unit, including the device 
itself, interconnecting cables, 1/0 
controllPr, and software for its operation. 
The standard Varian peripherals are 
supplemented by a list of over 100 other 
peripheral models and types that may be 
supplied on special order. 

FIXED J ILAD DISCS- Low-cost storage, 
with c<1pacity of 30K, 61 K or 123K 
words, 17 ms average access time; 73.3K 
word transfer rate; 1 head per track. 

MOVING HEAD DISCS-Capacities from 
1.17 million words to 58 million words; 
12.5 ms ,111d 20 ms on-track access time, 
averagl' <lCcess times to a track of 45 
and f>O rm: transfer rates up to 156K 
words JlL'r second. 

DRU MCMORIES-Capacity of 30K, 
61 K, 12 !I\., 246K, 491 K, or 983K words; 
8.7 ms .iverage access time; 106K word 
transfer rate; 1 head per track. 

MAGNI I IC TAPE-9-track or 7-track, 
with up to 4 transports per controller, 
densiti<'~ of 200, 556, and 800 bpi and 
speed of 25 ips. 

TELE l YPES - Model ASR 33, ASR 35, or 
KSR Vi units. 

HIGll :-,J'[ED PAPER TAPE-Punch rates 
up to 7'> characters per second and read 
rates up to 300 characters per second. 

CARD RLADER - Reading speed of 300 
cards ppr minute. 

CARD PUNCH - Punching speed of 35 
cards p<>r minute. 

LINE f'RINTER-245to1100 lines per 
minut1•, up to 132 characters per line, 

var1an 
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buffered, ASCII code, 64 alphanumeric 
characters and symbols. 

DIGITAL PLOTIER-300 steps per 
second, 0.01-inch step size, other sizes 
are available. 

ELECTROSTATIC PLOTTER- Statos 21 
Printer/Plotter; produces graphic 
displays, and alphanumeric information 
at rates up to 5,000 lines per minute. 

ANALOG INPUT - Multiplexer/ 
Controllers expandable up to 256 single 
ended or differential channels. Analog­
to-digital converters for word lengths to 
13 bits, conversion rates to 55K words 
per second. 

ANALOG OUTPUT -Controllers 
expandable to 64 channels, word lengths 
to 14 bits per channel. 

DIGITAL INPUT -Multiplexer/controllers 
expandable up to 2048 channels of 16 bits. 

DIGITAL OUTPUT -Controllers 
expandable up to 64 output channels of 
16 bits each. 

CRT DIAPLAY-11-inch storage scope. 

RELAY INTERFACES-Contact inputs and 
mercury-wetted contact outputs; 0.5 to 
3 A; up to 400 V. 

GENERAL PURPOSE INTERFACES­
Buffer Interface Controller; Buffered 1/0 
Controller; Digital 1/0 Controller; 
Universal Serial Asynchronous Controller. 

DATA SET COUPLERS- Interface with 
Type 103, 201, 202 and 301 modems, 
hardware or software sync character 
detection; transmission rates up to 50,000 
baud; controller available for 801 
Automatic Call Unit. 

COMMUNICATIONS CONTROLLER­
Multiplexes, controls and provides data 
interface for up to 64 data sets; 
synchronous and asynchronous lines 
may be intermixed; modular line 
controllers for RS 2328, CCITT, discrete, 
and relay communication systems. 
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Load & Store Instructions 
LDA 
LDAI 
LDAE 
LDB 
LDB I 
LOBE 
LDX 
LDXI 
LDXE 
STA 
STAI 
STAE 
STB 
STB I 
STBE 
STX 
STXI 
STXE 

*TSA 

Load A Reg ister 
Load A Regi ster Immediate 
Load A Reg ister Extended 
Load B Reg ister 
Load B Reg ister Immed iate 
Load B Register Extended 
Load X Register 
Load X Reg iste r Immed iate 
Load X Reg ister Extended 
Store A Reg ister 
Store A Reg ister Immed iate 
Store A Reg iste r Extended 
Store B Reg ister 
Store B Reg ister Immediate 
Sto re B Regi ster Extended 
Store X Reg ister 
Store X Reg ister Immed iate 
Store X Register Extended 
Transfer Switches to A Register 

Arithmetic Instructions 
INR 
INR I 
INRE 
A DD 
A DDI 
A DDE 
SUB 
SUBI 
SU BE 
MUL 
MULi 
MULE 
D IV 
D IVI 
D IVE 

Inc rement M emory and Replace 
In c rement and Rep lace Immed iate 
Increment M emo ry and Rep lace Extended 
Add M em ory to A Register 
Add M emory to A Reg ister lm m1•diatP 
Add Memory to A Register Exten dl'd 
Subtrac t Memory from A Register 
Subtract M emory from A Reg ister Immediate 
Subtract Memory from A Reg ister Extended 
Multiply 
Multipl y Immediate 
Multip ly Extended 
Divide 
Di vide Immediate 
Divide Extended 

logic Instructions 
ORA In clus ive-OR Memory and A Rt"g1~tt•r 
ORA i Inc lusive-OR to A Regi ster Immediate 
ORAE Inc lusive-O R Memory and A Reg i>ter 

ERA 
ERAI 
ERAE 

ANA 
ANA i 
ANAE 

Ex tended 
Exclusive-O R Memory and A Registe r 
Exc lusive-O R to A Reg ister Immediate 
Exc lus ive-OR M emory and A Regi ster 

Extended 
AN D Memory and A Reg ister 
AN D to A Reg ister Immediate 
AND Memory and A Register Extended 

Jump Instruct ions 
IMP Jump Unconditiona ll y 
JOF Jump if Overflow Indica tor Se t 
JA P Jump if A Reg ister Pos iti ve 
JAN Jump if A Reg iste r Negat ive 
JAZ Jump if A Register Zero 
JB Z Jum p if B Register Ze ro 
JXZ Jump if X Reg iste r Zero 
JSS 1 Jum p if Sense Switc h 1 Set 
JSS2 Ju mp i f Sense Switch 2 Set 
ISS3 Jump if Sense Switch 3 Set 
)I F Jum p if Combined Cond itio ns A re Met 

* JANZ Jum p if A Reg ister Not Zero 
* JBNZ Jum p if B Register Not Zero 
*JXNZ Jump if X Reg ister Not Ze ro 
* JS1N Ju mp i f Sense Sw itch 1 Not Set 
* JS2N Jump if Sense Switch 2 Not Set 
* JS3N Jum p i f Sense Switch 3 Not Set 
* IJMP Indexed lump 
* JSR Jump Unconditionall y and Set Return 

* JOFN 
*BT 
*SRE 

in Index Register 
Jump if Overf low Indica to r Not Set 
Bit Test 
Sk ip if Reg ister Equal 

Jump-And-Mark Instructions 
JMPM Jump and Mark Unconditio na ll y 
JOFM Jump and Mark if Overf low Set 
JANM Jump and M ark if A Register Negat ive 
JA PM Jum p and Mark if A Reg ister Positi ve 
JAZM Jum p and Mark if A Register Zero 
JBZM Jum p and M ark if B Register Zero 
JXZM Jum p and Mark if X Regi ster Ze ro 
JS1M Jump and Mark if Sense Switch 1 Set 
JS2M lump and M ark if Sense Switch 2 Set 

620/f-100 
2 
2 
3 
2 
2 
3 
2 
2 
3 
2 
2 
3 
2 
2 
3 
2 
2 
3 

3 
3 
4 
2 
2 
3 
2 
2 
3 

8.S 
8.5 
9.5 
8.5 
8.5 

" :; 

2 
1, 2 
·1.2 
1,2 
1,2 
1,2 
1,2 
1,2 
1,2 
1.2 
2 

1,2 
1.2 
1.2 
1,2 
1.2 
1,2 
2 

2 
1,2 
1,2 
1,2 

3,3.S 

3 
1,3 
1,3 
1,3 
1,3 
1,3 
1,3 
1,3 
1,3 

620/l-100 
2 
2 
3 
2 
2 
3 
2 
2 
3 
2 
2 
3 
2 
2 
3 
2 
2 
3 

3 
3 
4 
2 
2 
I 
2 
2 
3 
10 
8.5 

10-14 
8.5 
8.5 
q ' 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

2,3 
2,3 
2,3 
2,3 
2,3 
2,3 
2,3 
2,3 
2,3 

10 

JS3M 
JIFM 

* JO FNM 
* JANZM 
* JBNZM 
* JXNZM 
* JS1NM 
* JS2NM 
* JS3NM 

Jump and M ark if Sense Swi tch 3 Set 
Jump and M ark if Combined Conditio ns 

Are Met 
Ju mp and Mark if Overfl ow Not Set 
Jump and Mark if A Reg ister Not Zero 
Jump and Mark if B Register Not Zero 
Jump and ·Mark if X Reg ister Not Zero 
Jump and Mark if Sense Switch 1 Not Set 
Jum p and Mark if Sense Switc h 2 Not Se t 
Jump and M ark if Sense Swi tch 3 Not Set 

Execution Instructions 
XEC 
XOF 
XA P 
XAN 
XAZ 
XBZ 
xxz 
XS1 
XS2 
XS3 
XIF 

*XO FN 
*XANZ 
*XBN Z 
*XXNZ 
*XS 1N 
*XS2N 
*XS3N 

Execute Uncondi t iona ll y 
Execute if Overflow Set 
Execute if A Reg ister Pos it ive 
Execute if A Reg ister Negative 
Execute if A Register Ze ro 
Exec ute if B Reg ister Zero 
Execute if X Reg ister Zero 
Execute if Sense Switch 1 Set 
Execute if Sense Switch 2 Set 
Execute if Sense Switch 3 Set 
Execute if Combined Conditio ns A re Met 
Execute i f Overflow Not Set 
Execute if A Reg ister Not Zero 
Execute if B Reg ister Not Zero 
Execute if X Reg ister Not Zero 
Execute if Sense Switch 1 Not Set 
Execute if Sense Switch 2 Not Set 
Execute if Sense Switch 3 Not Set 

Control Instructions 
HLT Ha lt 
NOP No O peration 
SOF Set Overfl ow Indi ca tor 
ROF Reset Overflow Indica tor 

Shift Instructions** 
LSRA Logica l Shift Right A Reg ister 
LSRB Log ica l Shift Right B Register 
LRLA Log ica l Rotate Left A Reg ister 
LRLB Log ica l Rotate Left B Reg ister 
LLSR Long Log ica l Sh ift Right 
LLRL Long Logi ca l Rota te Left 
AS RA Arit hm eti c Shift Ri ght A Regi ster 
ASLA A rithm etic Sh il l Lef t A Reg ister 
LASR Long Ar ithmetic Shift Right 
LAS L Long A rithmeti c Shift Left 
ASRB A rithm etic Shift Ri ght B Register 
AS LB A rithmeti c Shi ft Left B Reg ister 

Register-Change Instructions 
IAR Increment A Regi ster 
IBR Increment B Register 
IXR Increment X Reg ister 
DA R Decrement A Register 
DBR Decrement B Reg ister 
DXR Decrement X Reg ister 
CPA Complement A Register 
CPB Complement B Reg ister 
CPX Complement X Reg iste r 
TA B Transfer A Register to B Reg ister 
TAX Transfer A Reg ister to X Reg ister 
TBA Transfe r B Reg ister to A Reg ister 
TBX Transfer B Register to X Reg ister 
TXA Tra nsfer X Reg ister to A Register 
TXB Transfer X Reg ister to B Register 
TZA Transfe r Zero to A Register 
TZB Transfer Ze ro to B Register 
TZX Transfer Zero to X Reg iste r 
AOFA Add Overf low to A Reg ister 
AOFB Ad d Overflow to B Reg ister 
AO FX Add Overflow to X Reg ister 
SOFA Subtract Overflow from A Register 
SOFB Subt ract O verf low from B Reg ister 
SOFX Subtrac t O verflow fro m X Regi ster 
MERGE M erge Source to Destination 
INCR Increment Source to Des tin ati on 
DECR Decrement Source to Dest inatio n 
COM PL Complement Source to Desti nati on 
ZERO Zero Regi ster 

1/0 Instructio ns 
SEN Program Sense 
EXC External Control 
CIA Clea r and Input to A Reg ister 
CIB Clear and Input to B Reg ister 
CIAB Clear and Input to A and B Registers 
INA Input to A Reg ister 
INB Input to B Register 
INAB Input to A and B Register 
OAR Output from A Register 
OBR Output from B Reg iste r 
OA B O utput from A and B Registers 
IME In put to Memory 
OME Ou tput from Memory 

*Varian 620/f-100 only. 

1,3 

1,3 
1,3 
1,3 
1,3 
1,3 
1,3 
1,3 
1,3 

2 
1,2 
1,2 
1,2 
1,2 
1,2 
1,2 
1,2 
1,2 
1,2 
1,2 
1,2 
1,2 
1,2 
1,2 
1,2 
1,2 
1,2 

2.4-4.6 
2.4-3.8 
4.9-6.2 
4 9-6 2 
4.9-6.2 
4.9-6.2 
4 9-6.2 
4.9-6.2 
4.9-6.2 
4.9-6.2 
4.9-6.2 
5.9-7.2 
5.9-7.2 

2.3 

2,3 

2.25 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 

**For n sh ifts, add 110 (n-1 J nanoseconds fo r 620/ f-100 and 238 (n-1 ) nanoseconds 
fo r 620/ L-100. 



var1an 
620-100 
specifications 

Type 

Memory 

Word Length 

Machine 
Cycle Time 

Arithmeti c 
Operati on Time 

1/0 Tran~lcr Rate 

Instructions 

Instruc ti on Types 

Genera l-purpose para lle l-operat io n digital 
computer 

A 3W/3D magnet ic core memory w ith 
a 16 bit wo rd length, 4,096 words basic 
and expandab le to 32,768 words in 4,096 
increments. 

Sixteen hits 

Add o r Subtract 
Mult ipl y 
Divide 
Register Change 

DMA 

PMA 

620/f-100 

7SO 
nanoseconds 

2 cyc les 
8.S cyc les 
8.S cyc les 

1 cyc le 

274,000 
words/ sec 

1.33 million 
words/ sec 

1S9 

Single-word , address ing 
Single-word, nonaddressing 
Doubl e-word , addressing 
Double-word, nonaddressing 

620/L-100 

950 
nanoseconds 

2 cycles 
10 cycles 

10-14 cyc les 
1 cycl e 

383,000 
wo rds/ sec 

133 

·11 

Arithmetic 

Operational Registers 

Aux i liary Registers 

Logic Leve ls 

Add ressing Modes 

Instruction Types 

Standard Features 

Computer Options 

Software 

Dimensions 

Input Voltage 

Temperature 
Operating 
Storage 

Humidity 
Operating 
Storage 

Vibration 

Shock 

*Vanan 620/ 1-100 only. 

Binary, two 's comp lement 

A Reg ister: 16-bit accu mu lato r 
B Register: 16-bit accumulator o r index 

X Reg ister: 
P Register: 

I Register : 
L Reg ister: 
R Reg ister : 

regi ster 
16-bit index register 
1S-bit program counter 

16-b it instruction reg ister 
16-bit memory address reg ister 
16-bit arithmetic buffer 
register 

Posi tive Log ic: 
( Internal) 
True = +2 .4V min imum, +sv max imum 
Fa lse = O.S V min imum, +o.SV maximum 

Negative. Logic: 
(1/ 0 Bus) 
True = 0.SV minimum, + 0.4V max imum 
Fa lse = +2.8V minimum, +3.6V max imum 

Direct to 2,048 words 
Relative to P, X or B Reg ister to S12 words 
Pre Indexing w ith X or B Register 
Multi leve l Indirect to 32,768 words 
Indirect Index 
Immed iate 

* Post Index ing with X or B Regi ster 
Extended Mode to 32,768 words 

Single-word, address ing 
Single-word, nonaddressing 
Double-word, address ing 
Double-word, no naddress ing 

Hardware Multip ly/Divide 
Power Failure/ Restart 
Rea l Tim e Clock 
Hardware Pri orit y Interrupt 

·•Memory Protect 

Buffered Interl ace Controller (BIC) 
·•Automatic Bootstrap Loader (AB L) 

Bu ffered 1/ 0 Contro ll er (BIOC) 
·* High-Speed Priority Memory Access (PMA) 

DAS Symbo li c Assemb lers 
FORTRAN IV ; BASIC 

·•VORTEX 
MOS Master Operating System 
RPG IV 
BEST 
Math Library 
BLD II 
A ID II 
EDIT 
MA INTA IN II 

The mainframe and expansion frames are 
10.S inches high , 19 inches wide, and 1S 
to 23.S inches deep. 

10S to 12S V ac or 210 to 2SOV ac, at SO o r 
60 Hz. 

0 to SO degrees C 
- 20 to 70 degrees C 

To 90 percent without condensat ion 
To 9S percent without co nden sation 

3 to 10 Hz at 1 g force or 0.2S double 
amplitude, whichever is less. Exponentia ll y 
raised frequency from 3 to 10 Hz and ba ck 
to 3 Hz over a 10-minute period , three 
complete cyc les (a ll three principa l axes). 

4gfor11 milli seconds (a ll three principa l 
axes) 



sales offices 
United States 

CALIFORNIA 
9901 So. Paramount Blvd. 
Downey, Ca li f. 90240 
(213) 927-2673 

4940 El Cam ino Rea l 
Los A ltos, Ca lif. 94022 
(415) 968-9996 

1065 Cam ino de l Ri o South 
San Diego, Ca lif .. 92110 
( 714) 298-9292 

FLORIDA 
314 South Mi ssouri Ave., Suite 205 
Clearwater, Florida 33516 
(813) 446-8513 

GEORGIA 
180 Al len Road N.W., Suite 202 
A tl anta, Georgia 30328 
(404) 252-0047 

ILLINOIS 
205 West Touhy Ave. 
Parkridge, Illino is 60068 
(312) 692-7184 

MARYLAND 
4701 Lydell Dri ve 
Cheverly, Md . 20781 
(301 ) 773-6770 

MASSACHUSETTS 
400 Wyman Street 
Wa ltham, M ass. 02154 
(617) 890-6072 

MICHIGAN 
30215 Southfield Road 
Southfield , Mich. 48076 
(313) 645-9950 

MISSOURI 
9811 West Flor issant, Suite 201 
St. Loui s, Missouri 63136 
(314) 524-0880 

NEW MEXICO 
9004 M enaul Blvd., N.E. 
A lbuquerque, New Mex ico 87112 
(505) 298-5570 

NEW YORK 
2 Hamilton Ave . 
New Rochell e, N.Y. 10801 
(914) 636-811 8 
(212) 325-5248 

3700 East Ave. 
Rochester, N.Y. 14618 
(716) 586-3273 

OHIO 
25000 Euc lid Ave. 
Euc lid, Ohio 44117 
(216) 261-211 5 

PENNSYLVANIA 
520 Penn Ave. 
Ft. Washington , Pa. 19034 
(215) 643-2356 

TEXAS 
P.O. Box 689 
558 So. Central Exp ressway 
Ri chardson , Texas 75080 
(21 4) 231-5145 

3939 Hillcroft, Suite 180 
Housto n, Texas 77027 
(713) 781-0105 

WASHINGTON 
Bldg. 2, Suite 210-D 
300- 120th Ave., N.E. 
Bell evue, Washington 98005 
(206) 455-2568 

International 

AUSTRALIA 
Varian Pty Ltd . 
82 Christie St . 
St. Leonards 
N.S.W. 2065 

BELGIUM 
S.A. Vari an Bene lux NV. 
Rue Drootbeek 32 
B-1020 Bruxe lles 
Tel (02 ) 288056 
Telex: 24361 

BRAZIL 
Var ian I ndustri a e 
Comercio Ltda. 

A lameda Lorena 1834 
01424 Sao Paulo 
Tel: 80-80-27 or 81-74-16 

Varian lndustri a e 
Comercio Ltd a. 

Aven ida A lmirante Barroso 97 
Sa la 701 /3 
Rio de Janeiro, Bra zil 
Tel : 222-8434 

CANADA 
Var ian Assoc. of Canada Ltd. 
6358 Vi scount Road 
Malton , Ontario 
416-677-9303 

Varian Assoc. of Canada Ltd . 
Box1347 
Place Bonaventure 
Montrea l 114, Quebec 

Var ian Assoc. of Canada Ltd . 
Box 10025 
Pac ifi c Centre 
700 West Georgia St . 
Vancouver 1, B.C. 

FRANCE 
Varian S.A. 
Quart ier de Cou rtaboeuf 
P.O. Box 12 
F-91 Orsay 
Tel : (1) 9077826 
Te lex: 27642 

GERMANY 
Varian GmbH 
Postfac h 11 54 
Hilpertstr. 8 
D-61 Darmstadt 
Tel : (06151) 86386 
Telex: 419429 

Var ian GmbH 
Ludwigsfelderstr . 280 
D-8 Munchen 50 
Tel : (0811 ) 1471059 
Telex: 522523 

Varian GmbH 
Schu lstrasse 1820 
D-5060 Bensberg-Refrath 
Tel (02204) 3628 
Telex: 8878516 

*E uropean Headquarters Soc ia li st Countr ies: Yugoslav ia, Spa in , Portugal, Greece, Turkey, Africa, Near East, and India. 

Varian GmbH 
Bre itw iesenstr . 9 
D-7 Stuttgart-Vaihingen 
Tel : (0711 )732028 

Varian MAT GmbH 
Wo ltmershauserstr. 442 
D-28 Bremen 10 
Tel : (0421) 5471 19 

HOLLAND 
Var ian N.V. 
Maasl ui sstraat 100 
A msterd am 
Te l : (020) 159410 
Telex: 14099 

IS RAEL 
Vari an El ectron ics Ltd . 
Rh . Haeshel 7 
Ramat Gan , Israe l 

ITALY 
Var ian S.p.A. 
V ia Var ian 
1-10040 Leini 
Tel : (011 ) 268086 
Telex: 21228 

MEXICO 
Varian S.A. 
Fco. Petrarca 326 
Mex ico 5, D.F. 

SWEDEN 
Var ian AB 
Skytteho lmsvagen 7 D 
S-17122 Solna 
Tel : (08 ) 820030 
Telex: 10403 

SWITZERLAND 
Varian AG 
V iaduktstr. 65 
CH-4011 Base l 
Tel : (061) 223185 
Telex: 62900 

Va ri an AG"· 
Ste inhauserstr . 
CH-6300 Zug 
Tel : (042 ) 232575 
Telex: 78841 / 2, 78844 

UNITED KINGDOM 
Var ian Assoc iates Ltd . 
Russe ll House 
Molesey Road 
Walton-on-Thames 
Tel: (0932) 228766 
Telex: 261351 

Vari an Assoc iates Ltd . 
Donibrist le Industri a l Estate 
Block 5, lnverkeithing 
Dunfermlin e, Fife/ Scot land 
Tel : 3121 at ln verkeithing 
Telex: 72314 

varian data machines 
2722 mi chelson drive 
irv ine I ca li fo rnia / 92664 
(714) 833-2400 
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