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® Emulates DEC's controller
precisely

B Accommodates four large
capacity media multiplatter
disc drives—50 to 300 mega-
bytes each.

B The DC-231 is a distributed

m Comprehensive diagnostic
programs.
B 1-year warranty.
m 30-day delivery.

Western Peripherals is the
leading independent controller
manufacturer.

network provide support wh
ever you are.

For complete information
on the DC-231 and our entire
line of controllers, call or write
Western Peripherals,

14321 Myford Road, Tustin,

California 92690. (714) 730-6250.
ABLE:WESPER.

western peripherals

Division of WESPERCORP

We're known throughout
the industry for quality and
reliability

Our nationwide service and
worldwide distributor service

processing system in miniature.
m Fully software compatible
with DEC RH-11/RMO2 systems
running standard functional
diagnostics, RSX-11M and RSTS.

Number 1 in controllers.

Visit us at NCC Booth #2610 CIRCLE 1 ON INQUIRY CARD
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Model 6450...

The 4" cartridge recorder
that thinks it's a 12" tape
deck.

Kenndey's Model 6450—it's a start/stop drive which is faster than
streaming in almost all applications; a drive that has a data reliability
rate for soft errors of not less than 1 x 10'°and a hard error rate of
1x10'"". The reason? Model 6450's GCR recording technique.

Need Capacity? Model 6450, with a DC 600A cartridge, will store up to
23 MBytes of unformatted data, and over 20 MBytes formatted.

In a hurry? A serpentine head is standard on Model 6450, eliminating
time consuming rewinds. Need simple interface? Model 6450's
intelligent Pico bus interface is not only easy to interface—it's been

_ proposed as an industry standard. If you need a controller, there are a
| variety for all standard mini-computers.

- 8 | The bottom line! Model 6450 is the answer to Winchester back up.
o Reliable, low in cost and available off-the-shelf. And built with Kennedy
quality.

KENNEDY

Subsidiary, Magnetics & Electronics Inc.

1600 Shamrock Ave., Monrovia, CA. 91016
(213) 357-8831 TWX 910-585-3249

CIRCLE 2 ON INQUIRY CARD

Model 6450 shown in service position.

KENNEDY + QUALITY - COUNT ON IT
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What Cromemco computer card
capability can do for you

The above diagram shows in a func-
tional way one of the most complete
lines of computer cards in the industry.

Look it over carefully. It could be well
worth your while.

These are all cards that plug into our
S-100 bus microcomputers.

You can also assemble them into a
custom system in convenient Cromemco
card cages.

MULTI-PROCESSING AND
INTELLIGENT 1/O

The range of capabilities and versatility
you can draw upon is enormous.

In processors, for example, you have a
choice of CPU’s including our extremely
useful new 1/O Processor. This can be
used as a satellite processor to do off-line
processing, multi-processing, and to form
intelligent 1/O. It opens the door to a
whole new group of applications and
tasks. Ask us about it.

HIGH RESOLUTION
COLOR GRAPHICS
Again, you can have beautiful high-
resolution color graphics with our color
graphics interface. You can select from
over 4000 colors and have a picture with
a resolution at least equal to quality
broadcast-TV pictures.
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You have an unprecedented selection
of memory including our unusual 48K
and 16K two-port RAMs which allow
high-speed color graphics.

LOTS OF STORAGE

These days you often want lots of disk
storage. So you can select from our disk
controller card which will operate our 5"
and 8’ floppy disk drives (up to 1.2
megabytes). Or select our WDI interface
to operate our 11-megabyte hard disk
drives.

POWERFUL SOFTWARE AND
PERIPHERAL SUPPORT

There’s much more yet you can do
with our cards. And, of course, there’s an
easy way to put them to work in our 8-,
12-, and 21-slot card cages. Our PS8
power supply makes it simple to get the
system into operation.

Finally, Cromemco offers you the
strongest software support in the industry

with languages like FORTRAN, C,
COBOL, ASSEMBLER, LISP, BASIC and
others. There is also a wide choice from
independent vendors.

To top it all off, you can draw from a
substantial array of peripherals: ter-
minals, printers, color monitors and disk
drives.

CONTACT YOUR CROMEMCO REP
There is even more capability than
we're able to describe here.
Contact your Cromemco rep now and
get this capability working for you.

CROMEMCO COMPUTER CARDS

® PROCESSORS — 4 MHz Z-80 A CPU, single
card computer, 1/O processor ® MEMORY —
up to 64K including special 48K and 16K two-
port RAMS and our very well known
BYTESAVERS® with PROM programming
capability ® HIGH RESOLUTION COLOR
GRAPHICS — our SDI offers up to 754 x 482
pixel resolution. ® GENERAL PURPOSE
INTERFACES —QUADART four-channel serial
communications, TU-ART two-channel
parallel and two-channel serial, 8PIO 8-port
parallel, 4PIO 4-port isolated parallel, D+ 7A
7-channel D/A and A/D converter, printer inter-
face, floppy disk controller with RS-232 inter-
face and system diagnostics, wire-wrap and
extender cards for your development work.

Cromemco’

i n ¢ o r p o r a t e d

280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 * (415) 964-7400
Tomorrow’s computers today
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COMMUNICATION CHANNEL

The column in the August 1980 issue of Computer
Design, “RF Modem Design for Broadband Coax-
ial Local Area Networks," drew wide attention and
many requests for a description of the timing
recovery and power sequencing modules that the
article treated only functionally. The authors
describe here the circuitry of these modules

TECHNOLOGY REVIEW

DIGITAL CONTROL AND
AUTOMATION SYSTEMS

Maintenance personnel are trained by process
simulator to diagnose and correct system mal-
functions without interrupting online operations

MICRO DATA STACK

A bidirectional conditional I/O port within the 8255
programmable peripheral interface chip aids in
interfacing microcomputers in a master/slave
configuration

AROUND THE IC LOOP
Programmable array logic in combination with
8-bit wide memory devices allows development of

flexible microprocessor based designs having
minimal chip count and reduced cost

PRODUCTS

LITERATURE

ADVERTISERS’ INDEX

CLASSIFIED ADVERTISING

SYSTEMS SHOWCASE

Reader Service Cards

pages 289-292

Cover Artist: Darcy Gerbarg
Video Palette Il

Digital Effects Inc, NY, NY
David Cox, Director.

Inside Cover Artists:
Lou Ann Sawyer
Debbie Brady

Number of copies printed this issue—93,800

FEATURES

OPTIMIZING MICROPROCESSOR INPUT/OUTPUT

TECHNIQUES 151
by Lynn E. Costlow

Microprocessor based systems frequently offer a choice of I/O methods.
Analysis of 12 fundamental 1/0 techniques identifies cost and perfor-
mance trade-offs and helps in the design of the most efficient hardware
and software interface

INTEGRATED ARITHMETIC PROCESSING UNIT

ENHANCES PROCESSOR EXECUTION TIMES 163
by E. B. Croson, F. H. Carlin, and J. A. Howard

Arithmetic processing unit enhances microprocessor computation, in-
creases speed, and reduces program overhead when integrated system
design treats floating point software development as a natural extension
of hardware interfacing

AUTOMATED NETWORK SYNTHESIZER

COMPACTS VLSI DESIGN 173
by J. Robert Logan

VLS| design technique encodes functional requirements in numeric
form and applies standard data reduction methods to realize greater
compaction than techniques that accept schematic diagrams as input

DESIGN APPROACH TRIMS ONE-SHOT PROPAGATION DELAY

by Vardhman Tatia 182
Monostable multivibrators can introduce 55-ns delay or more. This
design method reduces trigger delay to a single-gate propagation
delay—as little as 5 ns using Schottky logic

1981 NATIONAL COMPUTER CONFERENCE

PRODUCT PREVIEW 83
Several hundred companies will be exhibiting computer based systems
and related equipment at McCormick Place in Chicago during NCC ’81.
These pages highlight many of the products that are being introduced at
the conference
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Robert Brotherston

Editorial

Editor & Vice President
John A. Camuso
Managing Editor

Sydney F. Shapiro
Technical Editor

Shawn Spilman
Senior Editor

o
Peg Killmon
Field Editor S. Calif & SW
(213) 824-5438
Michael Chester

Field Editor N. Calif & NW

o o o " (408) 371-8901
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: e James W. Hughes Colleen Ginchereau
3 ; Copy Editors

Sue Paxman Debra M. Highberger
Assistant Editor
Jun U. Smith
Editorial Advisory Board
Brian W. Pollard Ralph J. Preiss
Rex Rice

The ADAC 700 series of
data acquisition systems plug
directly into the same card cage <
as computers from Intel and National.
Mounted on a single PC board, the 700
series includes both high and low level
analog to digital systems and DAC boards.

710 Series Low Level A/D

Circulation and Production

Associate Publisher & Vice President
Anthony J. Saltalamacchia

Circulation Director
Robert P. Dromgoole

Data Control Manager
Wanda Holt

Circulation Manager
Alma Brotherston

Production Manager
Linda M. Wright

Production Assistant

B Withstands common mode voltage to 250 V Lou Ann Sawyer
M Digitizes outputs from bridges, thermocouples, and Advertising Coordinators
other low level transducers sallp 5 B°W::5D”ec wcrhe"e o,
B Gain amplifier with system cold junction compensation James Flora
can be programmed channel to channel Technical Art
M 8 or 16 differential inputs per card Gencepts Wnkmitad
B 12 bit resolution -
735 Series High Level A/D Vice President of Marketing
B 16 to 64 single ended or pseudo differential inputs Hpngtehe. Ry
B Jumper selectable for 8,16 or 32 differential analog inputs Markiedng Sarsess anacer
B 12 bit high speed analog to digital converter Promotion Manager
B Up to 2 channels of 12 bit digital to analog converters Tom Hodges
M Bus interface includes software choice of programmers
control or interrupt Financial
735 DAC Series e
] Up to 4 channels of 12 bit DACs Controller
B 2 scope/recorder per control circuit e GG lomme
B 8 discrete digital outputs with 8 current sinks
M 8 discrete digital inputs Compiiter System

Research Director
Wayne Newman

Send for full technical data to:

Editorial & Executive Offices
11 Goldsmith St, Littleton, MA 01460
Tel. (617) 486-8944/(617) 646-7872

Editorial manuscripts should be ad-
dressed to Editor, Computer Design, 11
Goldsmith St., Littleton, MA 01460. For
details on the preparation and submission
CORPORATION of manuscripts, request a copy of the
“’Computer Design Author’s Guide."’

70 Tower Office Park « Woburn, MA 01801, 617-935-6668
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There’s lots of good reasons to buy
your ADD-ON/ADD-IN memory
from the leader.

For starters, there’s the wide range of
core and semi mini-memories we offer.
The industry’s widest. In fact, Dataram
is the only company in the world
supplying minicomputer-compatible
core and semiconductor main memory
and disk emulation systems. The only
company.

And Dataram ADD-ON/ADD-IN
products do more. Like save
money...as well as valuable space in
your minicomputer. And they increase
throughput and improve overall
performance.

Just some of the reasons why Dataram
is the leading supplier of
ADD-ON/ADD-IN memory for the
minicomputer industry...and shipping
at an annual rate of $25 million.

SCORE -

Tel: 609-799-0071

PDP®-11/44-compatible
1.0 MB ADD-IN

Want more reasons? If you're using a
minicomputer, and want to get more
for your memory dollar, talk to us.
We're very reason-able. Dataram.

DEC. PDP and VAX are registered trademarks of
Digital Equipment Corporation

DATARAM
CORPORATION

Princeton Road
Cranbury, New Jersey 08512

I'd like more answers about mini-memories for my

minicomputer.

Name

[ Please send information.

O Please have a salesman contact me.

Title

Phone

Company

Address

------1

City

State

Zip

TWX: 510-685-2542

-------------------1

L-------------------J

Canada: Ahearn & Soper Ltd., 416-245-4848 ¢ Finland: Systek OY, (80) 73 72 33 ® France: YREL, (01) 956 81 42 »
Hungary/Poland/Rumania: Unitronex Corporation, WARSAW 39 6218 e Italy: ESE s.r.|, 02/607 3626 ¢ Netherlands: Technitron b.v., (020) 45 87 55
Sweden: M. Stenhardt AB, (08) 739 00 50 ¢ Switzerland: ADCOMP AG, 01/730 48 48 e United Kingdom: Sintrom Ellinor Ltd., (0734) 85464
West Germany: O.E.M -Elektronik GmbH, 07 11-79 80 47 e Yugoslavia: Institut “"Jozef Stefan", 263-261 ¢ Australia/New Zealand: Anderson Digital Equipment, (03) 543-2077 »
India: Infosystems Private Limited, 79281 o Israel: Minix Computers & Systems Ltd , 03-298783 ¢ Japan: Matsushita Electric Trading Co.. Ltd.. 06 (282) 5111

See us at NCC Booth #2604-7
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CALENDAR

MAY 4-7—-NCC (National Computer
Conf), McCormick Place, Chicago, lll. IN-
FORMATION: Gerard Chiffriller, 1815 N
Lynn St, Suite 800, Arlington, VA 22209.
Tel: 703/558-3600

MAY 5-8—PICA '81 (Power Industry
Computer Applications), Marriott Motor
Inn, Philadelphia, Pa. INFORMATION: T. A.
Suman, Philadelphia Electric Co, 2301
Market St, N3-1, Philadelphia, PA 19101.
Tel: 215/841-6397

MAY 11-13—Electronic Components
Conf, Colony Square Hotel, Atlanta, Ga.
INFORMATION: T. G. Graw, Bell Labora-
tories, Whippany Rd, Rm 3B-312, Whip-
pany, NJ 07981. Tel: 201/386-3000

MAY 12-14—Internat’l Sym on Computer
Architecture, Minneapolis, Minn. INFOR-
MATION: Harry Hayman, Computer Ar-
chitecture, PO Box 639, Silver Spring, MD
20901. Tel: 301/589-3386

MAY 18-21—Spring DECUS (Digital
Equipment Computer Users Soc) U.S.
Sym, Miami Beach, Fla. INFORMATION:
Paula Morin, DECUS, One Iron Way,
MR2-3/E55, Marlboro, MA 01752

MAY 20-22—-MIMICOME (Internat’l Sym
on Mini- and Microcomputers in Control
and Measurement), Hilton Hotel, San Fran-
cisco, Calif. INFORMATION: P. L. Hsu,
McDonnell Douglas Astronautics Co,
5301 Bolsa Ave, Huntington Beach, CA
92647. Tel: 714/896-3311

MAY 27-29—Internat’l Sym on Muitiple
Valued Logic, Oklahoma City, Okla. IN-
FORMATION: Dr S. C. Lee, School of Elec-
trical Engineering & Computer Science, U
of Oklahoma, 202 W Boyd, Rm 219, Nor-
man, OK 73019. Tel: 405/325-4721

JUNE 1-4—Sym on Incremental Motion
Control Systems and Devices, Hyatt
Regency Hotel O‘Hare, Rosemont, IIl. IN-
FORMATION: DrB. C. Kuo, POBox 2772,
Station A, Champaign, IL 61820. Tel:
217/356-1523 or 217/333-4341

JUNE 9-11—Data ‘81 Datacomm Conf
and Exhibition, Winnipeg, Manitoba,
Canada. INFORMATION: Laurie Whitsed,
55 Bloor St West, Toronto, Ontario M4W
3K2, Canada

JUNE 10-12—CONPAR ‘81 (Conf on
Analyzing Problem-Classes and Program-
ming for Parallel Computing), Nurnberg,
West Germany. INFORMATION: Wolfgang
Handler, Immd, Universitat Erlangen-
Nurnberg, Martensstrasse 3, D-8520
Erlangen, West Germany

JUNE 14-18—-Second Annual NCGA
Conf, Baltimore Convention Center,
Baltimore, Md. INFORMATION: Society of
Manufacturing Engineers, PO Box 930,
Dearborn, M1 48121. Tel: 313/271-1500

JUNE 23-25—-COMDEX/Spring ‘81,
Madison Square Garden and New York
Statler Hilton, New York, NY. INFORMA-
TION: Peter B. Young, The Interface
Group, 160 Speen St, Framingham, MA
01701. Tel: 617/879-4502

JUNE 29-July 1—Design Automaticn
Conf, Opryland Hotel, Nashville, Tenn. IN-
FORMATION: Harry Hayman, Computer
Society, PO Box 639, Silver Spring, MD
20901. Tel: 301/589-3386

AUG 18-21—VLSI (Very Large Scale In-
tegration) ‘81 Internat’l Conf, University
of Edinburgh, Edinburgh, Scotland. INFOR-
MATION: Secretariat, VLS| ‘81 Internat’l
Conf, 26 Albany St, Edinburgh EH1 3QH,
Scotland

AUG 24-28—IFAC (Internat’l Federation
for Automatic Control) World Congress,
Kyoto, Japan. INFORMATION: IFAC ‘81
Secretariat, Kinki Hatsumei Ctr, 14
Kawahara-cho, Yoshida, Sakyo-ku, Kyoto
606, Japan

MAY 11-13—SNA: The Blueprint for
IBM’s Telecommunications Future; AND
Managing the Data Base Environment;
MAY 13-15 AND MAY 20-22—The IBM
4300 Series, AND JUNE 1-3—Local Net-
work Architecture; AND Strategies for
Distributed Computing, various U.S. cities.
INFORMATION: Technology Transfer Inst,
741 10th St, Santa Monica, CA 90403.
Tel: 213/394-8305

MAY 16 —Introduction to Pascal; AND
JUNE 6 —Distributed Processing,
Princeton, NJ. INFORMATION: Bill Haf-
stad, EDUCOM, PO Box 364, Princeton,
NJ 08540. Tel: 201/457-4055

JUNE 1-2—Microprocessors: Hardware,
Software, and Applications, Worcester
Polytechnic Inst, Worcester, Mass. INFOR-
MATION: Ginny Bazarian, Office of Con-
tinuing Education, Worcester Polytechnic
Inst, Worcester, MA 01609. Tel:
617/753-1411, X517

JUNE 8-11—ATE Seminar/Exhibit, Hynes
Auditorium, Boston, Mass. INFORMA-
TION: Test Conferences Registrar, Benwill
Publishing Corp, 1050 Commonwealth
Ave, Boston, MA 02215. Tel: 617/
232-5470

JUNE 9-11-—Understanding and Using
Computer Graphics, Chicago, Ill. INFOR-
MATION: Bob Sanzo, Frost & Sullivan, Inc,
106 Fulton St, New York, NY 10038 Tel:
212/233-1080

AUG 15-17 —Distributed Computer Con-
trol Systems, Beijing (Peking), China. IN-
FORMATION: Prof Liu-Shi-hua, Chinese
Assoc of Automation, Research Inst of
Electronic Technic Application, PO Box
927, Beijing, China

AUG 31-SEPT 1—Real Time Program-
ming, Kyoto, Japan. INFORMATION:
1981 IFAC/IFIP Workshop on Real Time
Programming Org Committee, c/o Prof T.
Hasegawa, Dept of Applied Mathematics
and Physics, Faculty of Engineering, Kyoto
University, Kyoto 606, Japan

SHORT COURSES

MAY 4-5—Basic Elements of Digital
Systems; MAY 6-8—Principles and Ap-
plications of Digital Devices in Monitor and
Control Systems; MAY 13-14—Micropro-
cessors in Control Systems; AND MAY
28-29 AND JUNE 11-12—Computer Pro-
cess Control Strategies, Research Triangle
Park, NC; Minneapolis, Minn; or Wil-
mington, Del. INFORMATION: Instrument
Soc of America, Administrator, Continuing
Education, 67 Alexander Dr, PO Box
12277, Research Triangle Park, NC
27709. Tel: 919/549-8411

JUNE 8-12—Machine Vision, Automatic
Assembly, and Productivity Technology,
Massachusetts Inst of Technology, Cam-
bridge, Mass. INFORMATION: Director of
Summer Session, Rm E19-356, MIT,
Cambridge, MA 02139

JUNE 29-JULY 10—Microcomputer
System Design, University of lIreland,
Dublin, Ireland. INFORMATION: Dr D. P.
McCarthy, Dept of Computer Science,
Engineering School, Trinity College, Dublin
2, Ireland

Announcements intended for pub-
lication in this department of Com-
puter Design must be received at
least three months prior to the date
of the event. To ensure proper
timely coverage of major events,
material should be received six
months in advance.
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the DSD 880.

A DEC®-compatible disk system combining eight-inch Winchester and flexible disks.

For DEC users who need more capacity and perform- m built-in bootstrap eliminating the need for an
ance than a dual RX02, the DSD 880 now offers a expensive DEC bootstrap board and saving a
more cost effective alternative than a dual RLO1. backplane slot
m significantly lower initial and total life-cycle costs = one half-quad backplane slot vs. two quad boards for
m the reliability of a Winchester, with 7.8 Mbytes, the RLV11
emulating RLO1 m versatile interface card for easy integration with any
= the removability of a flexible disk, with 1 Mbyte, LSI-11 backplane, unlike DEC’s RLV11 interface that
emulating RX02 needs a special backplane and cannot be used with
m valuable saving in rack space (5% vs. 21" the VT 103 terminal
for dual RLO1) Compare for yourself and see why nothing
® unique'‘hyperdiagnostics’ enabling fast and : compares to the DSD 880.
easy troubleshooting to the modular level

The Intelligent Alternative to DEC Disk Systems

See us at NCC Booth No. 5322.

To get more information on the DSD 880, call or write:

Corporate Headquarters: Western Region Sales: Eastern Region Sales

2241 Lundy Avenue 2560 Mission College Blvd., Suite 108 51 Morgan Drive

San Jose, CA 95131 Santa Clara, CA 95050 Norwood, MA 02062

Tel: (408)946-5800 Tel: (408) 727-3163 Tel: (617) 769-7620

TWX: 910-338-0249 TWX: 910-338-0249 TWX: 710-336-0120

International Sales:
Australia: Melbourne (03) 543-2077, Sydney (02) 848-8533; Canada (416) 625-1907; Denmark 01/83 34 00; Finland 90/88 50 11; France 03/956 81 42;
Israel 03/298783; Italy 02/4047648; Japan: Osaka (06)323-1707, Tokyo (03)345-1411; Netherlands 020/45 87 55; New Zealand 4/693-008; Norway 02/78
94 60; Sweden 08/38 03 70: Switzerland 01/730 48 48; United Kingdom 01/207-1717; West Germany and Austria (089) 1204-0

®Registered trademark of Digital Equipment Corporation.
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Compare this general purpose logic analyzer
with the currently accepted industry standard.

The K100-D wins over Hewlett-Packards 1615A hands down!

Logic designers have made
Gould's powerful Biomation K100-D
our fastest selling logic analyzer

ever. You'll see why once you com-
pare it to its nearest competitor,
the 1615A from Hewlett-Packard.

Compare clocking speed.

With a 100 MHz clock rate, the
K100-D gives you resolution to
10 ns—five times better than the
1615A’s. Use the K100-D’s latch

Hewlett-Packard 1615A
A very good logic analyzer

mode to catch gliches as narrow
as 4 ns. It gives you the most
precise logic analysis for today’s
high speed minicomputer, main-
frame and microprocessor systems.
Best of all, you're already prepared
for faster designs as they arrive.

Compare capacity.
The K100-D’s 1024 word memory is

. four times as deep as the 1615A’.

This dramatically extends the
length of data you can trap from
your system at any one time. And
that means faster, more accurate
debugging. In addition, the
K100-D’s standard 16 channel for-
mat can be expanded to 32
channels for work on the new
generation of 16-bit micro-
processors.

Compare your productivity.

Finally, the K100-D makes
designers more productive with
convenience features superior to
those of the 1615A. The K100-D
has a larger keyboard, plus an
interactive video display. Compre-
hensive status menu. Data domain
readout in hexadecimal, octal,

binary or ASCIIl. And the list goes
on and on.

The final analysis.

To help you evaluate these two
fine instruments before you buy,
we've prepared a point-by-point
competitive comparison of the
two. If you’'re designing and
debugging high-performance digi-
tal systems, you'll want to read
this document carefully. To get
your free copy, just use the reader
service number or write Gould
Inc., Biomation Division, 4600 Old
Ironsides Drive, Santa Clara, CA
95050. For faster response, call
408-988-6800.

Biomation K100-D
The industry’s finest logic analyzer

s
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Products that talk.
The man-machine interface
will never be the same.




Lets talk about speech capability.
Voice synthesis products.
FromTexas Instruments.

The bright promise of products that
think came closer to fulfillment in the
70s. The trend for the 80s is clear:
Products that “talk.”

Whether it’s appliances, automotive
consoles, transaction terminals, office
systems, telecommunications, robotics
or electronic toys and games, no other
area of technology will have more im-
pact during this decade.

Speech synthesis technology — pi-
oneered by TI — portends a whole new
generation of voice-prompting prod-
ucts. Products that will change the way
you live and learn and work.

So, if you're designing new products
with speech applications, talk to TI —
the only total capability supplier with
the experience and production-proven
know-how to assure you of reliable
speech products and services.

Let’s talk technology

TI offers several methods of vocabulary
analysis, dependent on your volume,
versatility of application and voice
quality desired. TI’s Linear Predictive
Coding (LPC) technique provides the
highest quality speech reproduction
because it’s the only technique devised
that models itself after the human
vocal tract.

Define your vocabulary, consider
your volume requirements, cost and
development time, then talk to TI
about your application.

Let’s talk products

Choose from the industry’s broadest,
most cost-effective line of speech prod-
ucts. A growing line of integrated cir-
cuits, evaluation kits, OEM boards and
a capability for the design and develop-
ment of complete custom modules in-
corporating microprocessors, display
and interface functions. A good exam-
ple of our commitment to this technol-
ogy: ROMs made especially for speech
applications.

TI's LSI Voice Synthesis processors
(VSP) and Voice Synthesis memories
(VSM) are in volume production, now.

The TMS5200 single chip VSP pro-
duces high quality speech at a very low
data rate (1200 bps), easily interfacing
with 8 and 16-bit microprocessors. The
on-chip FIFO buffer allows speech data
to be stored in either the host micro-
processor system, or off-line on bubble
memory or floppy disk. Also, speech
data may be stored in a custom ROM,
such as the 128K-bit TMS6100. You can
use TI VSPs with TMS6100 Series
VSMs for storage of up to 3,000 words
of speech.

TMS5200 VOICE SYNTHESIS/PROCESSOR
SYSTEM ARCHITECTURE

HOST
M PROCESSOR

TRl
(e B e

The TMS5100 single chip VSP pro-
duces high-quality speech at data rates
of 1200 bps and interfaces with 4-bit mi-
croprocessors. TMS5100 VSP directly
addresses up to 16 TMS6100 VS memo-
ries for up to 30 minutes of speech.

For evaluation of TI’s voice synthesis
capabilities for 4, 8 and 16-bit micro-
processors, complete speech evaluation
kits are available for TMS5100 and
TMS5200.

So, what are we talking about? We're
talking about quality, flexibility, cost/
performance effectiveness and right

now delivery — only from the voice
synthesis leader — only from Texas
Instruments.

There’s more. We're also talking
about custom modules and boards.
Like the TM990/306 speech module
without standard vocabulary for ap-
plications using customer-specified
words and shipped without EPROMs,
allowing users to install Solid State
Speech* vocabularies developed specifi-
cally for their own applications.

For high-volume applications, user-
developed vocabularies can be imple-
mented on mask-programmed ROMs.

The benefits of the custom module
approach are both time and cost re-
lated. TI’s experience in the design and
production of electronic modules means
quick eycle times, substantial savings,
and, of course, getting your product to
market faster.

Let’s talk support

Like the development of production vo-
cabularies at any of TI's Regional Tech-
nology Centers. Custom vocabularies
can be synthesized at the RTCs at low
cost with quick turnaround (so quick in
some cases that you can walk out the
door with your program) and delivered
on EPROMs for use with either TIs
TM990/306 speech board or TMS5000
Series V'S processors.

And like tapping the resources of
TI’s word library where natural sound-
ing speech is pre-recorded and readily
available for specialized vocabularies.

And like an intensive one-day RTC
seminar covering TI’s Solid State
Speech technology and its applications,
including acoustics, phonetics, wave-
form analysis and LPC. Systems archi-
tectures as well as hardware and soft-
ware design techniques and a
demonstration of several speech prod-
ucts round out the day.

And like the Design Service as-
sistance rendered by the RTCs for the
application of cost-effective, state-of-
the-art technologies to your specific
product and program needs.

Let’s talk now

About a total systems solution ca-
pability for voice synthesis technology.
About low-cost, high-quality, quick
turnaround Solid State Speech applica-
tions for your products.

Talk to your nearest TI field sales

office, or write to Texas o
Instruments Incorpo-
rated, P.O. Box 225012, Z]

M/S 308, Dallas, Texas
75265.

TEXAS INSTRUMENTS

*Solid State Speech is a trademark
of Texas Instruments Incorporated.

INCORPORATED
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Remex Dual Head

No Extravagant Claims.

Remex RED4000 Dual Head Flexib,

Remex RFD2000 Single Head Flexible Disk Drive




Floppy Disk Drives.

Just Performance.

. 1733 Es
EX'CeII'O COFDOI’atIOI‘I Post Of
e s e Trvities Calitortiia 92
(7 957-0039
NX: 910/595-1715

REMEX DIVISION

For fast response information on Remex Flexible Disk
Products attach business card or write:

Name . -, htlele -
Company
Address____

(@ SN

|
I
I
I
I
I
|
I
I
|
I
I
I
I
I
I
I
I

Write or Call for Specifications and Delivery. | Phone

See us at NCC Booth #2604-7. CIRCLE 9 ON INQUIRY CARD




P. E. Wagner and D. G. Willard

The MITRE Corporation
Bedford, MA 01730

A bit clock recovery module that can be used to re-
generate receive timing information from level transi-
tions in recovered data in a modem demodulator was
developed specifically for the 1M-bit/s radio fre-
quency (rf) data bus modem described previously.*
The module is equally adaptable to other modem
designs. A separate module also provides two other
functions that are critical to an rf modem intended

*D. G. Willard and P. E. Wagner, ‘‘RF Modem Design for
Broadband Coaxial Local Area Networks,”” Computer
Design, Aug 1980, pp 14-22

COMMUNICATION CHANNEL e,

for high speed timeshared common channel appli-
cations. One function is the proper sequencing of
supply voltages to eliminate extraneous transmissions
that can be caused by different decay and charge
times among the different voltage supplies. The other
function is to prohibit abnormally long transmissions
that could degrade the common channel traffic
throughput. The clock regeneration module will be
described first, followed by the power sequencer and
watchdog timer module.

Clock Recovery Module

The timing recovery and reclocking circuit associated
with a modem demodulator is illustrated in Fig 1. In
the diagram, U1 provides a reset function to the clock
divide-down chip U3 for each negative to positive
transition of recovered data. U3 restarts its ripple
through countdown after one-half clock period of
the XN clock. When the N of the divider is selected to
match the N of the times N supplied clock, positive
transitions of the times 1 clock occur in the center of
the recovered data bits. The properly phased times 1
clock is used by U4B to sample and reclock the
recovered data to produce receive data. The circuit
provides an option of generating locally the times N
clock. The diagram includes an optional divide-by-N
(Us) to provide an unphased times 1 clock for trans-
mission purposes.

The recovered active high key signal is also
reclocked by the rephased times 1 clock signal and
made available as receive key. The recovered key also
forces U1 to lock in a fixed state, inhibiting clock
rephasing during periods of no reception.

(continued on page 18)

5 Vdc I"

ﬁ’)@}»—<XN CLOCK

3 c
N p o
U1A UIB U3
RECOVERED e piiits 7493

DATA

Us
7493

Fig 1 Timing recovery module.

b b g o
L J 2 TRANSMIT

Uz RECEIVE
CLOCK/CLOCK

1k 1 t
RECOVERED L8
KEY Cc1 0 C1 Q

U4A u4B
7474 7474

-

U1 uses data transitions to reset
U3 divide-down to produce pro-
perly phased receive clock. U4
reclocks recovered data and key

CLOCK

RECEIVE
DATA/DATA

&

—> | RECEIVE
KEY/KEY
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Introducing the
NEC 7700

NEC




FILLING THE SLOTS
FOR DEC AND DG
MINICOMPUTERS.

Our first new filler
for 1981: MK8070 PDP-11/70
add-in memory. '

For the past four years, Mostek has
offered an add-on memory system for the
PDP-11/70. Now we're offering a new add-
in memory system for the PDP-11/70's
MK-11 MOS memory chassis—the MK8070.
With the MK8070, the PDP-11/70's full 3%
megabytes of addressable memory can be
contained in an MK-11 box. Totally hard-
-ware and software compatible, the MK8070
capacity is 64K words x 39-bits (256KB).

The MK8070 is our 14th memory
system for DEC and Data General minicom-
puters over the last five years. We have
memory systems for the PDP-11, LSI-11/2,
PDP-8, PDP-11/70, and VAX-11/780. DG

memory systems include NOVA 3, NOVA 4/X,
NOVA 4/S, ECLIPSE, and ECLIPSE S-140.
‘The point? We're committed to sup-
porting this market. With full product lines.
At substantial savings. And with the avail-
ability and reliability you'd expect of the
world’s largest dynamic RAM manufacturer.
Get your quote today on any of our

memory systems by calling your Mostek
regional sales office:

Northeast: (617) 256-1500

East and South: (201) 842-5100

North Central: (312) 529-3993

South Central: (214) 386-9141

Western: (714) 549-0397

North Western: (408) 287-5081

Or contact Mostek Corporation,
1215 West Crosby Road, Carrollton, Texas
75006; phone (214) 323-8840. In Europe,
contact Mostek Brussels, phone 762.18.80.
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DEC, PDP, LSI, VAX, and MK-11 are trademarks of Digital Equipment Corporation
ECLIPSE and NOVA are trademarks of Data General Corporation

MOSTEK® and MK8070 are trademarks of Mostek Corporation

© 1981 Mostek Corporation
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12Vdc®

10§ 3

MODULATOR
ENABLE

TRANSMIT
KEY

Fig 2 Power sequence and timeout module.
Modulator enable line is pulled low when 5-V supply
dips below 4 V or transmit key stays enabled for ex-
tended period

Power Sequencer and Timeout Module

The power sequencing and timeout circuit of a
modem intended for multiple-subscriber bus applica-
tions is shown in Fig 2. The left side of the circuit
removes power from the modulator when the 5-Vdc
line falls below approximately 4 Vdc, as might
happen during a power-down sequence. In many ap-
plications driving logic external to the modem passes
through an unpredictable state during power-down,
which can present an active transmit key level prior
to the full removal of the 12-Vdc voltage. This condi-

Xentek solves your
line noise problems

. . . Or your rhoneY back.

If your computer system makes random errors it's a good chance
that power line noise is the culprit. And if power line noise is your
problem, we'll take the good chance that Xentek's Extreme Isolation
Transformer will solve it.

You'll find up to 160dB common mode noise rejection with an
interwinding capacitance choice of 0.001 or 0.0001 pF. Efficiency on
both versions is a high 97%, in ratings of 1, 2.5 or 5 kVA.

Call Chuck Henry at (714) 744-3346 for the low cost solution to
your noise problem. We'll put our transformers on the line.

Xentek

279 South Pacific St., San Marcos, CA 92069 TWX: 910-322-1155
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tion will cause the modem to emit a burst of carrier,
that in turn will interfere with other bus traffic.

Because of the reference provided by the zener
diode, the ‘“A”’ section of the voltage comparator is
held in the high output state as long as the 5-V line is
greater than approximately 4 V. Whenever the
voltage falls below the reference, the output will
clamp the key control line low through R1, removing
the enabling voltage from the rf modulator.

To prohibit any excessively long transmissions that
might be attempted by external driving circuits, the
right side of the circuit provides the transmit period
override function for the modulator. Clearly, abnor-
mally long transmissions would create havoc in a
timeshared single-channel bus, and are prohibited by
this simple circuit.

The active low transmit key input lead is
monitored by the 2N3904 keeping the inverting input
of the ‘““B”’ section of the voltage comparator low
during nontransmit periods. During each transmit
period the inverting input charges toward 12 V as a
function of the resistive-capacitive (RC) time con-
stant. When the transmission duration is sufficiently
long, this voltage exceeds the noninverting reference,
causing the key control voltage to be pulled low, and
disabling the rf modulator. Each transmission is con-
trolled independently because the capacitor is
discharged when the transmit key goes high at the
end of each transmission.

Through an oversight, the address of one of the
authors of last month’s Communication Channel
column was omitted. The byline should have read:
J. Michael Kryskow, Gould Modicon, Haverhill St,
Andover, MA 01810, and C. Kenneth Miller, Con-
cord Data Systems, Inc, 430 Marrett Rd, Lex-
ington, MA 02173.

Please rate the value of this article by circling the
appropriate number in the ‘‘Comments’’ box on
the Inquiry Card.
High 719

Average 720 Low 721
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KEPCD/TDK presents... series EFX

e S )

LOW-COST

advanced technology switchers
providing multiple outputs
in a single board design

B Greater than 70% efficiency at
40~ 50 kHz using advanced
TDK PQ-core ferrite
transformers and chokes

B Four outputs totaling 50, 100,
150, or 210 watts.

B Excellent stability and clean
recovery from dynamic loads.

Model
EFX 100 T-1
(100 watts)
AUXILLIARY(T) TERTIARY(2)
MODEL POWER | PRINCIPAL OUTPUT Two Outputs Output DIMENSIONS

VOLTS AMPS VOLTS AMPS VOLTS AMPS

EFX 050T—1 | 50W | +5V 6A | +12V | +1.0A | +24V |0.2A | 7.25” x 5.00” x 2.00™
EFX 050T—2 | 50W | +5V 6A | £+15V | +1.0A | +24V |0.2A | 7.25” x 5.00” x 2.00”
EFX 100T—1 | 100W | +5V 8A | +12V | +2.0A | +24V |0.5A | 9.50" x 5.00” x 2.00”
EFX 100T—2 | 100W | +5V 8A | +15V | +1.6A | +24V |0.5A | 9.50” x 5.00” x 2.00”
EFX 150T—1 | 150W | +5V | 15A | =12V | +2.5A | +24V | 1.0A |13.40” x 5.00” x 2.52"
EFX 150T—2 | 150W | +5V | 15A | =15V | +2.0A | +24V | 1.0A |13.40” x 5.00” x 2.52”
EFX 210T—1 | 210W | +5V | 20A | £12V | +4.0A | +24V |1.0A |15.00” x 5.00” x 2.52"
EFX 210T—2 | 210W | +5V | 20A | =15V | +3.0A | +24V | 1.0A |15.00” x 5.00” x 2.52”

() There are two auxiliary outputs for plus and minus voltage.
@ Consult factory for other tertiary outputs between 5V and 24V.

The EFX are manufactured in an ultra-modern automatic factory to achieve low cost
without any sacrifice in quality. Chip bonding and leaded component insertion is
automatic. So is the entire testing operation. It’s your assurance of a uniform quality
product in adequate volume for your production needs.

Contact your closest KE P C O representative for a demonstration
of our advanced, new EFX multi-output switchers, or write Dept. DBF-79

KEPCO/TDK . . . we take pride!

Component insertion on the
automatic EFX production line.

KEPCO.

KEPCO, INC. - 131-38 SANFORD AVENUE - FLUSHING, N.Y. 11352 U.S.A. - (212) 461-7000 + TWX # 710-582-2631 - Cable: KEPCOPOWER NEWYORK
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Computerized Telephone System Integrates

Voice and Data Switching

Fig 1 Data terminal interface module.
Front panel toggle switch originates call,
disconnects call in progress, or manually
answers incoming call. Six LEDs indicate
power and DTI| and data signal status.
Switch mounted at rear of unit is used for
testing and for switching to automatic
answer mode

A data communications feature has been
added to its computerized business tele-
phone system (CBX) line by Rolm Tele-
communications, 4900 Old Ironsides Dr,
Santa Clara, CA 95050. The new fea-
ture, using an interface to 3-pair
telephone wiring and a data communica-
tions software package (Release 7),
allows simultaneous switching of both
voice and asynchronous data between
terminals, computers, and transmission
facilities.

The data communications feature can
be added to any new or existing CBX in-
stallation by adding a data terminal in-
terface (DTI), data line interface (DLI),
and the Release 7 software package.

DTI desktop module allows transmis-
sion of asynchronous data over
telephone wiring at 110 to 19,200 bits/s
over distances up to 5000 ft (1524 m)
from the cBX. It has a standard RS-232-C
interface, operates in originate/answer

mode, and can be connected to virtually
any asynchronous terminal, computer,
modem, or multiplexer port. The DTI
emulates the full duplex 103/212 line
signaling protocol to the terminal and
connects to the CBX via a modular con-
nector and two telephone twisted pairs.
The DTI measures 12.5 x 6.75 x 2.5"
(31.8x17.1 x 6.4 cm) and will fit under a
standard telephone handset (Fig 1). It
weighs 2.75 1b (1.25 kg) and requires 8 W
at 115 Vac.

The DLI consists of two PC boards that
are mounted inside the cBx. Each DLI
supports 16 separate channels, each of
which can operate at its own data rate
independently of the others. Speeds,
codes, and types of connected equip-
ment may be mixed. The DLI interfaces
and controls full duplex data com-
munications to the time division
multiplexer (TDM) bus for switching by
the CBX.

The TDM control card expands the
traffic carrying capacity of the system by

(continued on page 22)

OFF-SITE | ON-SITE
REMOTE TERMINATIONS |
COMPUTER MODEM ( TERMINAL
MINICOMPUTER MODEM C.0. i - COMPUTER
TRUNKS L oUl

SOFTWARE

WATS
TRUNKS |
TIE
TRUNKS
SCC
TRUNKS

MINICOMPUTER

TERMINAL MODEM

TELEPRINTER | i m TERMINAL
| oTl
| MODEM AL
POOL DTI
| 1200817/
l MODEM
| 12008I7/5
| MODEM

available modem and trunk line. Remote devices with
modems as shown can connect to on-site devices by dial-
ing number assigned to modem pool, and CBX will hunt
for free modem

Fig 2 Typical CBX configuration with data communica-
tions feature. Three modems are shared by six local
devices. When on-site users enter number of remote
resource desired, software automatically searches for

20 COMPUTER DESIGN°APRIL 1981




Plug in to CRDS
for complete

LSI-11/23
systems
30 days!

a.r.o.

/dﬂ e

——/

Software

Your choice of:

H RT-11

N RSX-11M
W U/Vé (UNIX*)

MF-211/411

H LSI-11/2 with 32K words or LSI-11/23
with 64K, 96K or 128K words

B RX02 Equivalent Dual Floppy Systems,
Single-Sided or Double-Sided,
Dual Density

B Quad Serial Interface

B 8 Quad Slot Backplane

When you plug in to Charles River Data
Systems you plug in to innovative, practical
solutions to your system design requirements.
Solutions like our double-sided, double-
density floppy disk systems—offering one
megabyte of RX02 equivalent storage per
drive. Or our Winchester drive with cartridge
tape back-up for fail-safe reliability —in a sin-
gle enclosure, with a common controller card.

You can purchase each of our compact,
reliable components separately to expand or
complete a system. Or combine them in your
choice of configurations for powerful, multi-
user, general purpose computers in a single,
cost-effective package.

Equally at home as R & D systems or as
the basis for business and process control sys-

®Trademark of Digital Equipment Corporation.

HD-11/HD-11T

B Shugart Winchester Drive with
21 Megabyte Capacity, Software
Equivalent to Four RLOl’s

M DEI Cartridge Tape Back-up (HD-11T)

B Controller Card with RLOI Instruction
Set Compatibility

tems, CRDS systems are based on the DEC
LSI-11/2 or LSI-11/23, with from 32K to 128K
words of MOS memory. Peripherals avail-
able include a 21 megabyte Winchester fixed
disk system; single- or double-sided floppy
disk drives; and a 3M cartridge tape back-up
for the Winchester disk. Software systems
available include RT-11, RSX-11, and U/V6
(UNIX™).

Whichever configuration you choose,
you're assured of plugging in your system
fast, because CRDS delivers most products in
30 days!

For complete specifications, and to dis-
cuss the configuration or components that
best meet your needs, call CRDS Marketing
at (617) 655-1800. And plug in to CRDS today.

*UNIX is a registered trademark of Bell Laboratories.

Charles River Data Systems, Inc.

4 Tech Circle, Natick, MA 01760 e Tel. (617)655-1800 ® TWX (710)386-0523
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providing data submultiplexing. The
CBX digital switch assigns two time slots
to the digitized voice connection for the
duration of a call. Since data rates are
generally much lower than voice, in the
order of 9600 bits/s or less, Release 7
software can submultiplex time slots to
handle as many as 40 2400-bit/s data
connections through a single pair of time
slots—or 20 connections at 4800 bits/s,
10 at 9600, 5 at 19,200, or any combina-
tion, provided the product is less than
96k bits/s. In this way data communica-
tions are integrated with the voice
switching system without compromising
voice system performance.

Off-site data communications are
handled by pooled modems (Fig 2) that
are shared among users and are auto-
matically allocated by the CBX as
needed. Trunk lines for both voice and
data are also shared to eliminate the
need for separate trunks dedicated to
data calls only, and no separate wiring
for data terminals is required. A route
optimization feature automatically
selects the most economical outbound
circuit for both voice and data. This can
be WATS, DDD, FX, or tieline, among

others. On-site communications require
no modems at terminals or CPU.
Applications for the data communica-
tions feature include program develop-
ment, timesharing, word processor com-
munications, data entry, inquiry/
response, message switching, and
minicomputer-based systems. First
deliveries are anticipated in the summer
of 1981.
Circle 487 on Inquiry Card

Enhancements to its Series/1 computer
that are designed to improve com-
munications and networking functions
have been announced by 1BM General
Systems Div, PO Box C-1645, Atlanta,
GA 30301. The new features include two
processors, a family of matrix printers,
direct access 1/0 devices, a local com-
munication controller that supports
multiple Series/1s in a cluster or ring
configuration, and system software.

The new processors are designed to
support networking environments. 4952
model ¢ has up to 128k bytes of main
storage and comes with a single or dual
integrated diskette drive. The drive uses
one- or two-sided dual density diskettes
with up to 1.2M bytes per drive. Total
capacity can be 2.4M bytes using an op-
tional second drive. The 4952 model ¢
provides economical low entry design
for systems used in distributed data pro-
cessing environments, as systems within
a communications network, or for
standalone applications. The 4955 model
F processor doubles the Series/1 main
storage to 512k bytes, allowing more ac-
tive terminals on the system. Software
support for the 4955 includes realtime
programming system version 5, event
driven executive version 3, and control
program support.

The printers can be attached locally
up to 4000 ft (1219 m) from the system,
instead of being limited to 150 ft (46 m)
as with earlier printers, or they can be
remotely attached. Print speeds are
40-char/s correspondence quality or
160-char/s draft quality printing. Two

(continued on page 26)

ECM-THE BEST SOURCE

FOR SUBFRACTIONAL HORSEPOWER

GEAR MOTORS

A remarkable book from a remarkable
company. ECM’s unique 14-pt. Application
Handbook takes all the guess work out of
subfractional horsepower gear motor
selection.

ECM also offers more ways to satisfy your

requirements with low-cost custom designs.

Write today for your FREE copy of this
unique catalog. No cost. No obligation.

Application Handbook

Get more useable information from this
book about subfractional horsepower
gear motors in 10 minutes than from
any other source in twice the time.

22

* Applicat;
Handboo;? ¢

1301 1,
Ower ECy

Aa Schaumiy, L,(M MOTOR

60195

(312) ggg
w000 1
ELEX N 72,2476

NAME

ECM MOTOR CO.

1301 £ Tower Rd. Schaumburg, IL 60196
Attn: Jerry Adair 312/885 4000
TELEX NO. 72-2476

)

Pleasesendme________ copies of the
new ECM Application Handbook.

(Please attach business card.)

TITLE
COMPANY 1 AR
ADDRESS ]
| —sad
1 CITY STATE zIP c6C
LB B B B B B B B & B B N N N N N 58 N N B |
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Now, Quality in
SND5027, 5037 & 5025

//_Please attach this coupon to —:
/ your company'’s letterhead

/ with your name, title and |

/ mailing address. Send to: I

Solid State Scientific, |

Montgomeryuville, PA 18936 |

/ U Please send more information. |

/ [J Id like a free evaluation sample; |

/ call me at
e

Look at our DataCom LSI. The
SND5027 is the original Video Timer-
Controller, and still very popular. For new
designs, the SND5037 offers even more flex-
ibility and can further reduce system costs.

The SND5025 is our multi-protocol Universal

Synchronous Receiver/Transmitter. This device

has one of the fastest serial transfer rates in the
industry. Applications include computer to modem

interface, computer to computer links, and terminal I/O.

SSS DataCom ICs can replace the following parts:

SSS DESCRIPTION Tl SMC
SND5025 Multi-Protocol USYNRIT — COM5025
SND5027 VideoTimer-Controller TMS9927 CRT5027
SND5037 Video Timer-Controller — CRT5037

Our quality standards are high. Each device in the
Solid State Scientific DataCom family receives complete
and rigorous testing before we deliver it to you. Our
standards are among the highest in the industry. To maintain
these standards, all AC and DC parametrics are tested with
some of the most sophisticated LSI test systems available.

Whatever you need in Video Timer-Controllers or USYNR/Ts—
look for quality. Look to Solid State Scientific.

Want more information? Send in the above coupon or call
Solid State Scientific at 215 855-8400.

X solid State Scientific

Montgomeryville, PA 18936/215 855-8400/T\WX 51026617267
23
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Standard

Graphics, the
true universal
language.

For 12 years,
Tektronix, |
has set the
standards by
which graphics
information is
measured:

In resolution.
Size. Software.
Service.
Reliability.
Compatibility.
And breadth of
product line.

Whatever your
own standards
of productivity
and graphics
performance,
you can turn to
Tektronix.

We’ll measure up.

For more information,
contact your local Tektronix
sales office or call, toll-free,
1-800-547-1512 (in Oregon,
644-9051 collect).

Tektronix, Inc.

Information Display Division
P.O.Box 1700 ‘
Beaverton, OR 97075

Tektronix International, Inc.

European Marketing Centre
Post Box 827

1180 AV Amstelveen

The Netherlands

CIRCLE 18 ON INQUIRY CARD

Tektronix
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printer models can be switched from
draft to correspondence quality printing
via Series/1 software.

The local communication controller is
designed for high speed data com-
munications between two or more
Series/1 processors. As many as 16 pro-
cessors can be attached in a ring-
configured link without requiring a
master controlling station. Transmission

speeds up to 2M bits/s can be realized.
Systems can communicate using a peer
to peer full duplex protocol to access
common files, data, or other resources.
Each station can direct messages to any
other connected to the ring and can
selectively broadcast to any or all of the
units on the ring by means of user-
written programs.

Circle 488 on Inquiry Card

IT'S ABOUT TIME. AND MONEY.
PLMX
THE UNIVERSAL MICROPROCESSOR LANGUAGE
THAT ALLOWS SOFTWARE PORTABILITY AMONG
MORE MICROPROCESSORS THAN EVER BEFORE.
AND ITS AVAILABLE NOW.
TARGET CODE GENERATORS: 8080, 8085, 280, 6800,
6802, 1802 & 9900
HOST OPERATING SYSTEMS: DOS/50 (8550),
TEKDOS (8002), CP/M & IMDOS

A SysCcoN

CORPORATION OF AMERICA

Product Development Group
4015 Hancock Street, San Diego,
CA 92110. Or call (714) 292-PLMX
TWX 910-335-1660
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Modular Test Set Performs
ror Measurements

To 325M Bits/s

Bit error measurement system
BERTS-325C includes Ms-302 clock source,
MN-302 transmitter, MB-302 receiver, and
mainframe that contains dc supplies and
cooling fans for modules, and comprises
a complete modular test set for BER
measurements up to 325 MHz. A prod-
uct of Tau-Tron Inc, 27 Industrial Ave,
Chelmsford, MA 01824, the instrument
generates both pseudorandom and fixed
16-bit words for stimulating the system
under test and measures the bit by bit
errors as they are received from the
system. BER on total errors on con-
tinuous data can be measured, or on
burst data for such applications as TDMA
testing.

The clock source generates the system
clock signal from 1 kHz to 325 MHz,
continuously adjustable over seven
ranges. Specific test frequencies can be
optionally provided by up to three
crystal-controlled oscillators. Clock out-
put is a 1-V signal suitable for driving
the MN-302 transmitter.

The transmitter provides a choice
of 27 — 1,2" — 1,2 — 1,o0r 2% — 1
pseudorandom test patterns, and four
different 16-bit words including alter-
nating one-zero. Errors can be injected
internally at a rate of 2 errors every
100 bits or at an externally controlled
rate. Data output is selectable NRZ or RZ.
A second data output, true or com-
plemented, and delayed by 8 bits is also
provided, as well as separate clock and
sync outputs.

The receiver automatically selects and
synchronizes on the reference pattern
being received, or it can be set for
manual reference selection and syn-
chronization. It provides four different
measurements, each with selectable
display times of 1 s, 10 s, or hold. One
measurement counts and displays total
errors up to 6 digits plus overflow. Two

(continued on page 31)
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IT is the

difference
between too
smart and

Just when you thought you were totally confused With IT you get two pages of memory (a total of
by all the "smart’ computer terminals on the market, 48display lines). A complete range of visual attributes.
Lear Siegler eliminates the confusion by bringing you Blinking. Blanking. Reverse video. Reduced intensity
exactly what you need. with protected fields. And underlining.

[T™ —the Intermediate Terminal™ video display Plus, you also get upper/lower case. A high
from Lear Siegler. resolution monitor. Built-in numeric keypad. Function

IT compresses the broad spectrum of "smart” keys. Full or half duplex. Conversation or block mode

transmission. Modifiable
personality. And optional
business graphics.

And, best of all, you get
the same high standards
and solid workmanship that
made the Lear Siegler Dumb
Terminal® video display
a legend in its own time.

terminals into [Tself. Now,
when you're looking for a ter-
minal that isn't too smart but
isn't too dumb either T is
pertfect for the job.

AndITis completely self-
contained, with full editing,
formatting and protected
field capabilities.

LEAR SIEGLER, INC.
DATA PRODUCTS DIVISION

IT, the Infermediate Terminal
from Lear Siegler.

, CA 92803 800/854-3805. In California 714/774-1010
506 « Los Angeles 213/454-9941 « Chicago 312/279-5250
762 + Boston 617/423-1510 « Washington, D.C. 301/459-1826
» England (04867) 80666.
IT™ Intermediate Terminal™ and Dumb Terminal” are trademarks of Lear Siegler, Inc.
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Lear Siegler, Inc./Data Products Division, 714 North Brookhurst Street, Anahei
TWX: 910-591-1157 Telex: 65-5444. Regional Sales C >s: + San Franc 408

zQR

« Houston 713/780-2585 -« Philadelphia 215/24




THEHANDWRITI

, EIRST MAJOR OEM
CENTURY DATA PACT‘.; SIGNED
FOUNDED

CE"TURY DRIVES FOR THE 80’5 And the message is clear: Century Data
Systems has developed, manufactured and

delivered more technically superior, cost-
effective rigid disk drives than most of our
competition put together.

We've also continued to meet the
true needs of the OEM market by building
in what’s really important to resellers
of our equipment.

Removable-pack Tridents are available
in 50, 80, 200, and 300MB models;
Marksman Winchesters come in 20, 40,
and 8OMB models with or without
built-in intelligence



IS ON THE WALL.

MARKSMAN
WINCHESTER PRDDUCT

TRIDENT REMOVABLE- ANNOUNCED

PACK DRIVES
INTROPUCED

THIS MEANS HIGH RELIABILITY.
Our Trident removable-pack and Marks-
man Winchester drives are the most reliable
in the industry.

Take Marksman’s sealed mechanism.
Its 25,000-hour MTBF translates to about
11 working years of trouble-free operation
in a typical business environment.
AND LOWER COST OF OWNERSHIP
Rapid system integration and maintain-
ability continue to be key elements in the
design of each Century product.

We were the first to offer an intelli-
gence option in a high performance disk
drive. So you can bring your system to

See the New M-80 at NCC Booth 2104-2107.

market months sooner. You also save on
controller development time, cabling,
and power connection costs.

And, mean-time-to-repair is less than
one hour for any Century product.
YOU WANTED IMPROVED DELIVERY AND
WE'VE DELIVERED.
Our new automated assembly lines and
increased efficiencies have helped to
double our annual shipments since 1979.
“ENHANCE THE PRODUCT AND LOWER
THECOSIL?
You asked for it. And in just two years,
we've cut Marksman's cost-per-megabyte
in half while quadrupling drive capacity.

WE'RE PROUD OF OUR HISTORY.

But we don’t plan to lean on our accom-
plishments. Continuing development effort
in conjunction with major Xerox research
centers will provide the Century disk
drives that will make sense to you and
your customers in the 80’s.

Clearly, the handwriting is on the
wall. And our experience and proven
performance in the rigid disk industry
put it there.

For details, write or call: Century Data
Systems, 1270 N. Kraemer Blvd., Anaheim,

CA 92806. Telephone: 714/632-7500.

Century Data Systems

A Xerox Company
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THE DSD 440.
TOTAL DEC RX02
COMPATIBILITY,

Rt

AND MORE.

The DSD 440 is the only alternative to the DEC RX02 that’s
100% software, hardware and media compatible with
LSI-11, PDP®-11 and PDP-8 computers, including those
with extended memory. It can be configured as an
: RX02 for DEC double density or IBM 3740 single
density recording, or as an RX01 for backward oper-
ating system compatibility.

MORE

A 512-byte hardware bootstrap is built into all
PDP-11 and LSI-11interfaces. It loads system software
automatically from either single or double density
diskettes. Extensive self-testing is DIP-switch select-
able with the ““Hyperdiagnostics’ that run without being
connected toacomputer. The low profile 5% -inch DSD 440
features write protection and diskette formatting.

FASTER

The optimized DSD 440 microcode increases system throughput
when using the RT-11 foreground/background monitor. In partic-

ular, the DSD 440 with an LSI-11 runs fill and empty buffer opera-

tions 20% faster than an RX02.

FOR LESS

The DSD 440 is the RX02 compat-
ible flexible disk system that combines
high performance and advanced fea- EASTERN REGION SALES
tures with fast delivery...at alower price. Data Systems Design, Inc.
For further information, call or write Data 13 faor920 DTy e Ngeos, e 0190
Systems Design today. A data sheet and
price list will be forwarded to you Wgaflgsgeﬁniggs'fgfﬁkgs

immediately. 2560 Mission College Blvd., Suite 108
SantaClara, CA95050 Tel:(408)727-3163

® Trademark of Digital Equipment Corporation

CORPORATE HEADQUARTERS: Data Systems Design, 2241 Lundy Avenue, SanJose, CA 95131
Tel: (408) 946-5800 TWX:910-338-0249

See us at NCC Booth 5322 CIRCLE 22 ON INQUIRY CARD




go withthe
opto specialists!

measurements display error rate, one
with and one without auto range selec-
tion, of 10 ~ 2 through 10~ °. The fourth
test measures input clock frequency in
MHz with 1-kHz resolution. Data are
also available at a rear panel connector
for data logging.

Power requirement is 115+10% or
230 +10% Vac, 48 to 66 Hz, 240 VA.
Dimensions of the benchmount
aluminum case are 9.5 x 17.75 x 17.9"
(24.1 x 45.1 x 45.5 cm). Rack mount
adapters are available. Net weight is
47 Ib (21 kg). A GPIB (IEEE-488) interface
is available as an option for automated
test applications.

Circle 489 on Inquiry Card

Broadband Local Network
System Handles Medium and
High Speed Devices

High speed broadband-based System 40
LocalNet™ cuts cpu overhead and
achieves throughput of more than 1M
bits/s, according to Network Resources
Corp, subsidiary of Sytek, Inc, 1153
Bordeaux Dr, Sunnyvale, CA 94086.
The system connects a variety of
medium and high speed devices to net-
work nodes or adapters supporting :
mainframes and minicomputers typi- Optoel@

cally attached to CPUSs. =
The resulting network can include boost system cap

host and support processors, mass
memories, high speed work stations, RJE interchangably, including ma

stations, multiple low speed frontend Thirteen channel output with strobe. Can be custom
peripheral networks, and gateways to configured at low cost, making it ideal for microproces-
remote network facilities, all over broad- sor input applications. Has the lowest price on the market.

238(1 [;"a’f,‘gloﬁﬂli t?gtm;a;ni?;‘:ﬁ)or:; Compact Light Pen — integral HEI hybrid circuitry oper-
bandwidth. ates on 5 VDC. We'll supply to your field of view and
The system is implemented with 16-bit sensitivity specifications. Extra slim case is stainless steel
microprocessor architecture and 16-bit to look good and stay that way. One of several in our light
wide data paths, and is a companion to pen family.
the company’s System 20 introduced last Looking for custom opto capabilities in low-cost
year (Computer Design, Nov 1980, p 82) oo utnLtdeyi 2 Check HEI. W | |
that provides communications capability p,u ouipu ,eVICeS i ec - Ve aiso Sl_'Jpp ya
for low throughput devices. Both variety of optical switches, arrays, opto pairs and
systems are fully interconnective and can hybrid circuitry for all kinds of computer peripheral
coexist on the same cable. Both are and control applications. HElI has optoelectronic

based on carrier sense multiple ac- solutions for your design needs.
cess/collision detection (CSMA/CD) ac-
cess techniques.

The systems provide transparent pro-

tocol implementation and such services D
as packet assembly/disassembly, buffer- . nc
ing, virtual circuit control management, (5

error and flow control, protocol and Jonathan Industrial Center ® Chaska, MN 55318 ® 612/448-3510
code conversion, speed matching, and

The Optoelectronic Specialists

(continued on page 33)
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-up System

Been As Intelligent As
The System It's Backing Up.

This is 3M's HCD-75 High Capacity Data Cartridge Drive.

And the reason it's as intelligent as a computer is because it
thinks like one.

You see, unlike other back-up systems, the HCD-75 is
interfaced directly with the primary system by means of
sophisticated, microprocessor electronics. When the host
computer has data to feed, the HCD-75 starts automatically.
When the host computer stops, it does too. And since the
HCD-75 also positions to any location, it not only saves tape
cost, but retrieval time as well.

Of course, the use of
microprocessors allows the HCD-75
to perform a number of other
time-saving functions, too. Like
block replacement, so you can easily jg
correct errors or change files which  §
need updating. And fast random
access, which makes it useful both
as an |-O device or as a storage unit
for low-usage files. All of which
relieves the host computer from :
difficult timing and formatting problems. ™

What's more, the HCD-75
features state-of-the-art error detection
and correction capabilities. Even when

the system is off-line, self-test diagnostic routines monitor its
performance. And, combined with each of its $32.50
high-capacity cartridges, the HCD-75 provides a full 67
megabytes of formatted user information (144 mbytes
unformatted). So costly operator interventions are sharply
reduced.
If you're looking for a reliable, cost-effective solution to
the problem of disk back-up, the HCD-75 High Capacity Data
Cartridge Drive is the system you should be
thinking about.
Not only has a lot of thinking gone
into it. But a lot of thinking comes out
% ofit, too.

For more information, check
the listing on the next page for the
representative nearest you. Or write:
Data Products Division/3M, Bldg.
223-5E/3M Center, St. Paul, MN
55144,

The Back-up System
That’s Suddenly Way Out Front.
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3M Data Products
Representatives

Data Products/3M
3M Center, 223-5E
St. Paul, MN 55144
612/733-8892

CANADA

3M Canada, Inc.

P. O. Box 5757
London, Ontario, N6A-4T1
WEST

Hefte Industries, Inc.
Los Gatos, CA
408/264-8319

CTI Data Systems, Inc.
Long Beach, CA
213/426-7375

PA.R. Associates
Denver, CO
303/355-2363

PSI Systems, Inc.
Albuquerque, NM
505/881-5000

MIDWEST

OASIS Sales Corporation
Elk Grove Village, IL
312/640-1850

Carter, McCormic & Pierce, Inc.
Farmington, Ml
313/477-7700

The Cunningham Co.
Houston, TX

713/461-4197

Cahill, Schmitz & Cahill, Inc.
St. Paul, MN 55104
612/646-7212

EAST

J.J. Wild of New England, Inc.
Needham, MA

617/444-2366

Wild & Rutkowski, Inc.
Jericho, Long Island, NY
516/935-6600

COL-INS-CO., Inc.
Orlando, FL

305/423-7615

Technical Sales Associates
Gaithersburg, MD 20760
301/258-9790

3M Hears You...

data security. Both systems coexist with
other broadband facilities and can share
the same cable with point to point
systems, inhouse video, and voice com-
munications. Attachment to the cable is
via standard F-type fittings that do not
affect system operation when a device is
connected or disconnected.

Keys to system operation are
LocalNet layered architecture and the
network adapter unit (NAU) that con-
nects user devices to the network and
supplies distributed intelligence to the
system. The architecture allows network
intelligence to be applied on a regular
schedule in order to phase in additional
functions and facilities as required.

The NAU is a standalone 16-bit micro-
processor controlled packet communica-
tions unit (PCU) based on paralleled Intel
8086/8089s with 64k-byte memory and
DMA or channel 1/0. It accesses the
broadband medium through a software
controlled frequency-agile transceiver
that can handle five program selected
156-MHz offset full duplex channels
with 2-MHz separation. Carrier syn-
thesis is by program controlled phase-
locked loop circuitry. Transceiver
transmit frequency range is 40 to 70
MHz and receive range is 196.25 to
226.25 MHz. A variety of host interfaces
can be accommodated. First system
NAUs will provide a Unibus adapter for
DEC VAX- and PDP-11 series; standard
NAUs will be compatible with the Intel
Multibus.

Other network components include
System 40 Bridge standalone packet
mode device that connects up to four
channels; 40/20 Bridge for a logical
bridge between low and high speed net-
works that includes speed matching and
flexible concentrator/multiplexer ser-
vices; and T-verter central transmission
unit that simultaneously supports
transmit/receive functions for both
systems.

The csMA/CD mechanism used for the
system has an effective 2M-bit/s capa-
city even at high loads. The NAU, after
protocol processing, can still achieve
1M-bit/s throughput while total average
access time is typically about 10 ms.

Capacity per NAU is 128 simultaneous
virtual circuits, and the system can ac-
commodate multiple adapters running
on as many as 5 channels. The broad-
band distribution system is a mid-split
single or dual 75-Q CATV cable using
star, tree, or hub topologies.

Circle 502 on Inquiry Card

Modular Modem Line
Has Interchangeable
Data Pumps, Interfaces

A novel approach to the mechanical
configuration of modem functions in
which the modulator/demodulator, line
interface, and options are mounted on
single interchangeable modules is a
feature of the Advanced Intelligent
Modem Series recently introduced by
Timplex, Inc, One Communications
Plaza, Rochelle Park, NJ 07662. The
modems, developed at the company’s
Transmission Products Div based in
Largo, Fla, come in three models that
operate at primary speeds of 9600, 4800,
and 2400 bits/s respectively.

Each of the three versions consists of
a data pump, modulator/demodulator,
and interface to the communications
link and data terminal equipment (DTE).
The cciTT-compatible data pump
modules operate synchronously over
4-wire 3002 unconditioned leased voice-
band channels.

The 9600-bit/s series has switch-
selectable fallback rates of 7200 and
4800 bits/s. The modem automatically
drops back to half speed if signal quality
deteriorates. Fallback rates of the 4800
series and 2400 series are 2400 and 1200
bits/s respectively.

The interface module contains all in-
terfaces to communications lines and
DTE. Standard interface is RS-232/V.24
compatible; RS-449 and MIL-STD-188-114 in-
terfaces are available. Changes or future
updates in the communications interface
require the replacement of a single
module rather than an entire modem

(Fig 1).

Fig 1 Data pump/line interface arrange-
ment. Each modem is designed with data
pump (left) and interface/power supply on
separate plug-together cards that occupy
single card slot. Modem and controls may
be changed from front panei by plugging
new modem into interface module. Inter-
face may be changed from back of card
shelf by plugging new interface module in-
to modem

(continued on page 34)
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SMALL,
PRECISION MACHINED
COMPONENTS

LaVezzi provides fast, economical
services for manufacturing ratch-
ets, sprockets, shafts, clutches,
and other precision compo-
nents that require uncommonly
close specs.

Blanking, CNC turning capable of
/,-micron resolution, CNC 4-axis
milling to one micron resolution.
Hole sizing to .0001" tolerances
and 0D concentricity. Grinding to
4 RMS. Hobbing. Injection mold-
ing. Burr-free parts. For small-lot
and large-scale production runs.
All under one roof for single re-
sponsibility. Our brochure tells
nearly all. Write for it! And call
LaVezzi before you "buy outside”
on your next job.

oYy
S o930
LaVezzi Machine Works, Inc.

900 N. Larch Avenue
Elmhurst, lllinois 60126
(312) 832-8990

SLOT
WIDTH TOLERANCE .0001";
PARALLEL WITHIN .0001"

LOCKING RADIUS SHAFT
8 PLACES SPACED DIAMETER TOLERANCE

WITHIN .0001", 0001"; STRAIGHT
TRUE TO SHAFT AND PARALLEL WITHIN
WITHIN .0001" .00005"

GENEVA STARWHEEL
AND DRIVE Z
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coMv CHANNEL

Among the options are a 4-channel
bandsplitter (9600 series) and a 2-channel
splitter for both the 9600 and 4800 series.
Options available to all models include
an asynchronous to synchronous con-
verter module and an async to sync con-
verter that has automatic error detection
and correction. The async to sync con-
verter provides for operation of asyn-
chronous remote terminals normally
limited to the 1200-bit/s ceiling on async
transmissions to be operated at up to
9600 bits/s. A full CRT 1920-char screen
update is available in about 2 s, rather
than in 10 to 15 s, the typical update
time without the converter.

With the error control option, which
also includes async to sync converter
capability, the modem checks asyn-
chronous format transmissions for
errors. Upon detection of an error, an
automatic request for retransmission
(ARQ) causes the message to be
retransmitted from the modem buffer,
without the terminal operator being
aware of the action taken.

Standard internal diagnostics in the
series include local and remote analog
and digital tests, using the data terminal
equipment to control and provide the
test data. Tests can also be run from the
modem front panel using the self-test
function to provide the data.

In a card cage configuration, up to 16
modems, in any speed combination, can
be mounted in 10.5” (26.7-cm) vertical
rack space (Fig 2). Table top models
with integral power supplies are also
available. The units require 20 W at 105
to 125 or 210 to 250 Vac, 47 to 63 Hz.

Fig 2 Rack mount card shelf configura-
tion. Up to 16 modems can be accom-
modated in 10.5” (26.7-cm) vertical
space. Modems occupy single PC card
slots and are both electrically and
mechanically interchangeable

Concurrently with the introduction of
the modem series, the company an-
nounced the availability of interface
control equipment as a component of in-
terface management that will integrate
its entire product line into complete
turnkey private data networks tailored
to individual customer needs.

See at NCC Booth 3409
Circle 503 on Inquiry Card

(2]

) Program Product Provides
Additional Capabilities for
IBM Series/1 Users

The Xx.25 communications package for
IBM Series/1 users provided by Systar
Corp, 1762 Technology Dr, Suite 208,
San Jose, CA 95110, now includes sup-
port for the EDX operating system and
also for the HDLC mode of X.25 framing.
The software product allows attachment
of the Series/1 to public data networks
such as GTE-Telenet and Tymnet, as well
as to point to point communications
lines using the standard X.25 protocol.

Provided by the package is a user in-
terface that has a set of subroutines
called from user programs written in the
EDL programming language for the
Series/1. The subroutines permit users to
initiate calls to remote sites, receive in-
coming calls, send and receive data, and
clear calls. Levels 1, 2, and 3 of the X.25
standard, as well as packet assembly/
disassembly (PAD) functions, are im-
plemented.

The system uses a small 4952A to act as
a frontend processor (FEP) to the EDX
system, supporting up to 20 simul-
taneous X.25 virtual circuits, and inter-
facing at speeds to 56k bits/s. Up to
three EDX systems may be connected to
the FEP via a high speed transmission
link. The FEP may also be configured to
support the company’s Message/1 elec-
tronic mail system announced late last
year.

The HDLC framing mode is supported
in addition to the previously supported
Bisync framing. The package permits
simultaneous connection to multiple
packet networks using any combination
of the HDLC or Bisync framing
procedures.

An encryption option provides im-
proved security in data transmission be-
tween Series/1 systems. Enabling this
option encrypts all data sent on the X.25
connection using a customer-specified
32-bit key.

Circle 504 on Inquiry Card
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If you're now designing a
low-speed modem into
your system, you suddenly
need a lot less space.

1200 Baud
Full Duplex 4-Wire
Bell 202 Compatible |

Nothing can match our new
LSl Modem Modules for size.
Nothing can match them for re-
liability, performance or cost,
either.

Think of them as communica-
tion modules and right now
they’re available in Bell 103 &
202, FCC certified Phone Line
Intertace \ECIHIFE V. 218& V.
23—and other configurations.
(Use our Phone Line Interface
alone or with any of our modem
modules and FCC re-certifica-
tion is not required.)

Instead of 100 parts, our LSI
Modem Modules have 11. All of which
means that whatever your modem sur-
face area is now, you can cut it by at
least 1/3.

Performance is better. Reliability is

better. Even the cost is a lot better. You’ll save at least 10% com-
pared with what you’re now paying for low-speed modems.

The only way for you to know just how great our LSI
Modem Modules are, is to have one for yourself.

300 Baud Full Duplex
Bell 103 Compatible

i s

Introd;lcing
Novation’s LSI

Modem Modules

speed modem series to include all analog and digital functions.
And something of a small miracle.

Send in the coupon below, or if you want to get things going
right now, just pick up the phone and call us today.

300 or 1200 Baud
Switchable Modem

Phone Line Interface
Auto Dial/Answer
FCC Certified

We'll make one
just for you.

Here’s how to do it: Send us
the pin-outs, interface signal de-
scription and dimensions of
your current modem card—
along with the coupon below. It
can be either a specific modem
for your application, or one that can
handle multiple modem functions such
as 300 and 1200 baud in the same
module.

In 30 days we’ll present you with a

working modem system that can be plugged
right into your system. Tell us how many you
need, and we’ll hang a price tag on it, too.

Modem Modules are not hybrids.

They’re the world’s first custom LSI low-

l- " ¥ F ¢ & & B F " B FE BB B B B B B B B B B B B _B B _B_B_B_§B_§B_§_| -l
1 Yes, you’ve got me thinking. Tell me more. 1
: Name - I8 :
1 Address__ _ !
1 |
I City - __ State_ __Zip 1
1 |
§ Company _ _ = 1
- i
1 Title___ __Phone (__ ) - _ bt I
: Mail to: LSI Modem Modules, Novation, Inc., 18664 Oxnard Street, Tarzana, CA 91356 :
I LSI = Toll Free: &
L oein INovation e
. Modules 423-5410
i by In California |
1 ™ (213) 996-5060 g
BN RN BN DN BEN NEN DN NEN NN NEN NN BNN BEN BN BN NNN DN NN BN NN NN NN BNN NN BN NN BEG DEN BN RSN NNN R B R e
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The International

Standard of ﬂ%ua]ity
uarantees these

electrical AQLs on
all parameters over
the operating tem-
perature e:01%
on MOS s&
ROMs; 0.2% Q&
& Interface; 05%

Linear, LSI Logic
& other memories.




Good isn't good enough anymore. Yesterday's acceptable quality levels are simply
unacceptable. Here's what we're doing. Effective April 1st, every part we make will
meet or exceed INT-STD-123.

Nobody does it better. Advanced Micro Devices b

901 Thompson Place, Sunnyvale, CA 94086 - (408) 732-2400




Get more 1/0s
per board

with our
ZIF connectors.

Every side of your board is wide
open for interconnections when you
use AMP ZIF connectors. And with the
lowest possible insertion force. Zero.

Accepting top or side board entry,
our edge connectors can double as
card guides. Stacking connectors
mount anywhere on the board and
eliminate backplanes. And Accu-plate
precision plating on the contacts saves
you even more without losing
performance.

Larger pc-boards. Higher density
packaging. Add-on modular capability.
Sequential contact actuation. You have
circuit design flexibility that nobody
else can give you. AMP ZIF connectors
are state-of-the-art interconnects for
your design innovations.



AMP Facts

Rotary Cam Actuated Linear Cam Actuated Stacking

. 100 %200, 125" % 250", or 100X 100" or, 125 %125 " « 100" x.100" centers, ideal for
.1566" x .200" contact centers centers bus organized circuits

« sizes up to 65-dual positions « sizes up to 175-dual positions « provides shorter electrical paths

= open or closed ended with pc « ACTION PIN contacts for press between boards

board registration lock fit solderless connections » eliminates need for backplanes
« available in versions that actuate and gold edge fingers

ground, before power and signal » sizes up to 50-dual positions
circuits * ACTION PIN contacts

For more information, call the AMP ZIF Connector Information Desk at (717) 780-8400.
AMP Incorporated, Harrisburg, PA 17105

AMP and ACTION PIN are trademarks of AMP Incorporated

cree 4 INVRIF® means productivity.
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TECHNOLOGY REVIEW

Distributed Data Processing System

Doubles Memory Capacity and Throughput

Model 585, the most powerful of a family
of distributed processing systems, offers
up to twice the memory capacity and
throughput capability of its predecessor,
the 445. As a cost-effective solution in
medium-size environments, it allows a
combination of up to 16 data stations
and printers to be attached to one pro-
cessor, provides total disc storage
capacity of 342M chars/system, and
offers ability to locate data stations and
printers up to 5000’ (1524 m) from the
processor.

In the system, Northern Telecom Inc,
Data Park, PO Box 1222, Minneapolis,
MN 55440, has used a multiple-
processor architecture to increase system
efficiency. The main processor can be
configured with from 128k to 512k char
of main memory. Other processors are
used in each peripheral controller, free-
ing the main processor to carry on its
primary function of processing data.

The system’s controller has a built-in
8" (20-cm) Winchester disc storage unit
and uses a 0.25” (0.64-cm) 15M-char
cartridge tape for program loading and
software backup. The disc unit has a
rated MTBF of more than 10,000 hours,
requires no preventive maintenance, and
has an average access time of 30 or
35 ms, depending on the number of plat-
ters used. Reliability is derived from a
proprietary embedded servo and simple
design. The closed loop servo provides
precise read/write head positioning
while it increases the tolerance needed
for platter alignment. The intelligent
servo positioner records head position-
ing information among the data on both
surfaces of the platters, which allows
both sides to be used for data storage.
The unit’s rotary actuator positions the
head/arm assembly over data surfaces
using the embedded information.

Each disc unit incorporates either two
or three platters, and is driven by a
direct drive ac motor. This design allows
capacities of 11M or 22M bytes of for-
matted data/unit. Two units fit into a
controller cabinet, to make a total in-
ternal capacity of 44M bytes/controller.

Housed in a desktop unit, the system’s
2000-char data station incorporates a
15" (38-cm) screen. A remote data sta-
tion and a remote printer may be used to

40

communicate with a system over
telephone lines, so that smaller offices
can use the system at low cost. The local
Sprinter printer, a bidirectional, micro-
processor controlled matrix printer,
operates at 180 chars/s; remote printers
operate at 72 or 144 chars/s. 300- and
600-line/min printers may also be used.
Other optional peripherals include
cassette, diskette, high capacity disc,
and magnetic tape drives for data inter-
change and storage.

The unit’s operating system can
handle up to 32 coBoL and TAL 2000 tasks
in any combination. (TAL 2000 is a pro-
prietary language designed specifically
for data entry programming). Word
processing capability is obtained with
the Omniword package.

Disc spooling, standard with the
operating system, eliminates bottlenecks
in peripheral devices and enables the en-
tire data processing operation to flow
smoothly. This permits multiple data
stations to efficiently share a single
printer or multiple printers. Job stream-
ing also contributes to efficiency. With
job streaming, a sequence of job steps
can run automatically; job initiation
keying errors are virtually eliminated
because job steps are keyed only once.

Model 585 connects to the company’s
other systems through Omnilink, a
resource sharing feature that allows disc
files on any system in a network to be ac-
cessed by any other authorized system in
the network. This link also permits
systems to share peripherals such as
magnetic tape drives, printers, and
modems. Up to nine systems can share
resources through this coaxial cable net-
work arrangement.

Dual 1BM 3270 emulators enhance com-
munications by permitting interactive
communications with two mainframe
computers concurrently. IBM 3270 pass-
through applications are also supported.
Asynchronous, bisynchronous, and syn-
chronous data link control transmission
modes are offered at speeds up to 9600
bits/s. Communications programs in-
clude interactive remote job entry, batch
transmission using IBM protocols,
multileaving workstation support, and
the company’s network control system.
Circle 505 on Inquiry Card

Small Business System
Uses Multiple-Microprocessor
Architecture for Expandability

SB700, a multi-user small business com-
puter system, employs an advanced
multiple-microprocessor architecture to
achieve modular expandability, ease of
use, and compatibility with existing soft-
ware. Developed by Symcro Systems,
Inc, 200 Office Ctr, 275 Commerce Dr,
Fort Washington, PA 19034, the system
can serve from 2 to 24 or more
simultaneous users at individual
keyboard or display workstations.

Multiple Zilog z80 microprocessors
within the system operate under control
of proprietary Modular System Logic
(MsL) software, which performs the
system management functions required
for multi-user operation. In addition,
the cp/M software monitor, normally in-
corporated in the MSL, enables users to
benefit from applications software writ-
ten for use on z80 based computers run-
ning under CP/M. At the same time, the
system’s architecture permits system ex-
pansion in building block fashion.

The basic system consists of four z8o
based processor modules (each having
65,536 bytes of memory), 10M-byte
fixed disc drive, industry compatible 8"
(20-cm) diskette drive, two keyboard/
display workstations, 150-char/s
printer, and all operating software. Two
of the four processor modules are nor-
mally allocated to user applications,
while the other two are normally used
for peripheral control and system
management functions.

The central unit, housing the pro-
cessor modules, fixed disc, and diskette
drive, is a compact cabinet that requires
no special air conditioning or power sup-
ply. Only three different types of circuit
boards are used in the system. Each
board has software checks and indicator
lights to aid in fault diagnosis.

Additional workstations and pro-
cessor modules, as well as printers and
disc storage units, can be added at any
time without replacing existing hardware
or software. A system can include from
2 to 24 or more workstations, from 1 to
24 or more printers, and from 10M to
300M bytes of fixed disc storage.

There is no master software operating
system in the conventional sense. A part

(continued on page 42)
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SPECIAL OFFER TO PLOT 10 USERS.
THE ‘GREAT WALL OF CHINA'
IN 256 COLORS. FREE!

>~ The Great Wall of China is the
largest man-made fortification

'7 N in the world. To the Chinese, it
is a vivid symbol of struggle and glory.
The full impact of this historic rampart
can now be displayed on our AED512
imaging and graphics terminal in 256
simultaneous colors. And because the
‘512' emulates Tektronix 4010-15 soft-
ware, your Plot 10 application programs
will run the image'in-any color (mono-
chrome) selected from a total palette .
of 16.8 million hues (224), without
alteration. This microprocessor-based ter-
minal puts 256 Kbytes of video memory,
plus joystick panning and the largest
refresh memory of any model right on
your desktop for about the same cost
as a 'Green Machine'. That includes the
price of the ASCII keyboard, two RS232
ports, parallel direct video access channel
and Tektronix emulation firmware! So if
you currently use Plot 10 software and -
would like to know more, just complete
“the coupon below. We'll send youau the

SENDME A
*‘GREAT WALL' POSTER

Name

Organization

Address

Area code-and phone no.

No ofterminalsinuse___________ Host computer

Currentsoftware—

Application (CAD etc)
PLEASE COMPLETE AND MAIL THIS COUPON Q OQUR SUNNYVALE ADDRESS

B e



of the modular system logic software
resides in each processor module, and
performs module to module communi-
cation, task scheduling, resource alloca-
tion, file management, input/output
handling, security, system services, and
workstation operator commands. Work-
station commands are tutorial in nature
and are controlled by sequences of
multiple-choice menus, thus making the
system easy to operate with minimum
training.

System resources are allocated
dynamically, and one or more applica-
tion processor modules are normally
allocated to each active workstation.
Flexible foreground/background pro-
cessing capability permits two or more
tasks to run simultaneously under the
control of any workstation. As a result,
any program that runs under CP/M can
be initiated from a workstation and in-
structed to run in the background, free-
ing the workstation for an independent
foreground activity.

Circle 506 on Inquiry Card
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i Too Much!

How can we tell you
about 200 products
in one advertisement?

How much money have you invested
in your personal computer? Certainly
enough that you want to get as much
out of it as possible. That's where we
come in.

Our new catalog gives detailed
descriptions of over 200 peripherals,
software packages and books. We
believe that to make an intelligent pur-
chasing decision you need as much
information as possible. You need
more than can fit into a short ad. You
need screen photos of software, not
just a glowing description. You need
technical details about peripherals.

You'll find this kind of detail in our
new 48-page catalog. It's unique in the
small computer field. Best of all, it's
FREE.

To get your free copy, circle our
number on the reader service card or
send your name and address to the
address below. Can't wait? Then call
our toll-free number 800-631-8112.

Peripherals Plus

\1 19 Maple Ave., Morristown, NJ 07960

P
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Drum Plotter and
Raster/Vector Controllers
Cut Graphics Hard Copy Costs

Costs of electrostatic and pen plotting
are reduced with controllers capable of
generating graphics hard copy on both
types, and by a 54" (137-cm) wide drum
plotter that serves as an alternative to
wider, more expensive units. California
Computer Products, Inc, 2411 W La-
Palma Ave, Anaheim, CA 92801, has in-
troduced these units in response to needs
articulated by users in computer aided
design and manufacturing applications.

The vector to raster units provide one
common controller for applications in
which both electrostatic and pen plotters

Aimed at CAD/CAM users, model 1060, a
54” wide 4-pen plotter from Calcomp,
provides alternative to users who pre-
viously had to acquire larger, more expen-
sive unit to attain 54" width

are usually required. The ability to use a
single controller can substantially reduce
costs 'by eliminating the need for
separate raster and vector processors as
well as eliminating the need for both
raster and vector data types for any
given plot.

Both microprocessor based systems
perform many functions previously
assigned to the user’s host system. The
most significant is the conversion of the
vector information describing the plot
into the raster representation required
by the electrostatic plotter. Since vector
to raster conversion is performed on the
controller, host computer time is signifi-
cantly reduced over that required by
raster systems and most competing vec-
tor processsors.

Model 953 is an offline/online con-
troller that accepts the company’s 921/925
tapes as well as online %7 format ran-
dom vectors input across asynchronous

and bisynchronous data lines. Both elec-
trostatic and pen units with this con-
troller can be driven either locally or
remotely. The units feature an operator
control panel designed to simplify crea-
tion of canned sequence and graphics
manipulations, such as scaling, mirror-
ing, windowing, rotation in 1-degree in-
crements, selection of multiple EPP line
widths or alternate pens, merging
selected layers of a plot, or production
of a negative image EPP plot. It can
select any of eight electrostatic plotters
or one pen plotter and can generate
multiple copies of a selected plot.

System components include a micro-
processor with 256k bytes of vector
memory, operator control display,
magnetic tape drive, and plot data pro-
cessing, vector memory, vector to raster
conversion, and raster output modules.
Provision for megabytes of rigid disc
memory or an additional 256k bytes of
semiconductor memory supports com-
plex plotting requirements while enhanc-
ing productivity and throughput.

For users who need only online
capability, model 951 accepts the com-
pany’s random vector plot data via an
RS-232-C or bisynchronous serial inter-
face. This controller’s control panel
allows users to perform graphic manipu-
lations such as scaling, mirroring, rota-
tion in 90° increments, clipping, or
selection of plot strips. The user can
select any of eight electrostatic plotter/
printers or one pen plotter, and can
generate multiple copies of a selected
plot. The unit comes with 256k bytes of
vector memory, operator control panel,
plot data processing, vector memory,
vector to raster conversion, and raster
output modules. Options include an ad-
ditional 256k bytes of semiconductor
memory and a 21M-byte rigid disc
memory.

Combining the space saving features
of a drum plotter with the performance
of large flatbeds, the 1060 drum plotter
has a drawing speed of 30 in/s
(76 cm/s), uses linear pen actuation for
the fast pen up/down times, and has an
acceleration rate of 2G that allows the
plotter to reach maximum speed in
0.04 s. Resolution is 0.0005"
(0.127 mm).

With four program selectable pens,
the unit accepts four media types. Con-
tinuous roll plotting is provided up to
120" (36 m; 60' or 18 m for mylar).
Operator controlled speed and accelera-
tion permit high plot quality to be ob-
tained for pressurized ball point, liquid
ink, nylon tip, and liquid ball pens.
Circle 507 on Inquiry Card
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The new data comm tester
that obsoletes all others.

ARC’s INTERVIEW® 4500 Interactive Test System.

Now a total solution to problems and high speed bulk recorder. Fully Self documented tapes allow user
encountered in data communications  emulates CPU, terminal and node. to build library of diagnostic tests.
networks. ARC's new INTERVIEW 4500 And simplifies network performance Unit records data and all test
Interactive Test System. Featuring a measurements. parameters, providing a record of
new concept in portable test Special capabilities to emulate system problems with the test that
equipment design that simplifies packet protocols and SNA. Seven found the problem.
diagnostics of data comm problems codes are standard. Selective recording of specific
and reduces the most complex The first graphic display that guides  terminal, controller and logical
testing to a few simple operations. the operator in entering timing channel eliminates time spent
Three units in one. The 4500 is an relationships between data and reviewing unrelated data. Reliable

emulator, programmable monitor interface leads. 72 Kbps recording is provided by a

i one megabit high speed bulk
memory (optional).

Easy to understand code converted
keyboard and self-teaching menus
d atically reduce training time.
pagAs L NTERVENSTATR | Easi sractive tester.

=) & ' ‘ tomatically locate
““‘“““L ! eously looking

P pRIMARY DATA
)

complieated than responding
to a few simple prompfs.
If you need interactive capability,
your best choice is the 4500. Or you
can have monitor capability now
with the-3500, and convert it later to
afully interactive unit.
Call us or our representative today.

W

| Atlantic Research Corporation
“=Teleproducts Division
5390 Cherokee Avenue, Alexandria, VA 22314
Telephone: (703) 642-4000 Telex: 248893 ’
TWX: 710-832-9828 Representatives worldwide
See us at NCC Booth #1650
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Introducing the Wincheste
for systems that a
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Shugart's new 5.25-inch Winchester
. —the SA600-offers extra reliability
. for today’s fast-moving desktop
| system market

| Indesktop systems, the requirements
| for portable disk storage are really getting
| tough. But no matter how you measure
& them, Shugart is setting industry standards
| with the SA600. Standards for reliability. For
| pricelperformance. And for manufacturing
| know-how and service.

Take reliability. With power off, the SA600’s
special design features protect it, so movement
Is no problem. Its automatic spindlelactuator
arm lock and head shipping zone safeguard
both heads and media. And its sealed bubble,
with only the media and headlarm assembly
under it, reduces contamination potential.

Then during operation, other innovative
design features assure the SA600 will keep on
working accurately. Features like micro-
processor-controlled head positioning and
electronic damping. And our Fasflex IV ™rotary
band actuator and extra large diameter capstan,
which eliminate premature band stress.

But reliability isn’t the whole story. Consider,
too, the importance of getting exactly the

| pricelperformance you need. Again, Shugart

§ sets the standard. With 3.33; 6.66; and
10-megabyte versions to choose from, now
you can get the lowest cost per megabyte
for your application.

Even more important is our experience in

4 manufacturing and service. We know the
needs of the portable, desktop system
market, because we've been producing the
Minifloppy™ and other low-cost disk drives for
over seven years. And we offer the industry’s
most extensive testing, applications engineer-
ing, documentation, and service support—
including our exclusive, world-wide, under-
the-bubble repair service.

So if you have a disk-based product that’s
going places, start with the Shugart SA600—
the industry standard. For further information

or a demonstration of the SA600,
contact Shugart Associates,
475 Oakmead Parkway, Sunnyvale,
CA 94086 (408) 733-01700.

Minimum moving parts under the bubble.

SA600 with SA410/460 Minifloppy™
backup: a match for the ‘80s.

A .Shugart

Right from the very start.

Sales and Service: Sunnyvale CA, Costa Mesa CA, Minneapolis MN,
Richardson TX, Framingharm MA, Landing NJ, Atlanta GA, Toronto Ontario,
Paris France, Munich Germany.

See us at NCC Booth 1201 CIRCLE 31 ON INQUIRY CARD




TECH REVIEW

Performance Tester
Handles Digital LSI/VLSI
Semiconductor Components

A general purpose, high speed perfor-
mance tester of digital LsI1/vLSI semicon-
ductor components, the GR16 is based on
an architecture that provides added
levels of speed and precision with 10
times the throughput of existing
systems. The power and versatility of the
system make it useful in engineering
characterization as well as production
test of such devices as LSI/VLSI micro-
processors, microcomputers, and their
support chips, and for static and
dynamic RAMS.

Key features of the system, developed
by GenRad Semiconductor Test, Inc,
300 Baker Ave, Concord, MA 01742, in-
clude test rates up to 40 MHz, resolution
of 125 ps, timing accuracy of less than
1 ns, and analog accuracy of 0.1%.
High pin count is achieved by using one
or two test heads, with up to 144 pins
each. In addition, the unit offers parallel
test capability for simultaneous static
functional and parametric testing on two
test heads, and an optional host com-
puter interface via GRnet™, an
automatic test equipment data com-
munications network, for high speed
uploading and downloading of pro-
grams and data files. Fully automated
self-calibration and self-diagnostics in-
clude a summary report of calibration
values and printed circuit board level
fault isolation, for low maintenance and
repair costs.

The dual-bus architecture provides ef-
fective modularity by board, cabinet,
pin channel, and dc power. Subsystems
are partitioned into functionally integral
elements and channels with direct high
speed lines of communication. A range
of options allows the system to be con-
figured as a fully equipped engineering
evaluation system or as a high through-
put production tester. A minimum of
discrete wiring is used, for ease of
maintenance and flexible system expan-
sion. The unit interfaces easily with
handlers and probers.

When systems are configured as part
of the GRrnet, up to four program files
can be transferred simultaneously at a
data rate of 655k bits/s. The network in-
terface contains its own microcomputer
and presents no overhead to the main
CPU when no files are being transmitted;
it also allows for self diagnostics. Op-
tional host/network arrangements are
not essential to testing (enabling stand-
alone operation), but each system in a
network configuration can be set up for
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Dual-bus architecture of GenRad’'s GR16 VLSI test system partitions sub-
systems into functionally integral elements and channels with direct high
speed communication capability. Operational segments are computer
system, functional test system, test head assemblies, and user interface

testing, program development, and data
analysis and reporting.

The computing system’s CPU is a stan-
dard PDP-11/34 operating under the
DEC RSX-11M operating system, con-
figured with 128k words of MoS
memory. The cpPuU writes, edits, com-
piles, and runs test programs; supports

the system’s peripherals, and interprets
user instructions input from keyboard
and keypad.

CPU in the test system offers users
flexibility in configuring and connecting
desired peripherals. A 500k-byte dual
floppy disc and 10M-byte cartridge disc

(continued on page 48)
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it Pays To Have
The New Mannesmann Tally T-3000.

New features from
the leader in
matrix line printers.

New capabilities. Expanded versatility.
The Tally 300 line per minute printer
takes advantage of the inherent flexibility
of matrix line printing to give you more
value. Now you can beat the band with
host defined downstream font selection
and change character styles midstream.
No lost time, downtime, or messing
around to change fonts. Plus, you can
now print double high characters for
highlighting text. Or, for those occasions
when extra special print quality is called
for, anew multi-pass model makes a
double pass to enhance character
appearance.

And now you can move the printer
from the computer room and locate
it where the information is used. A
new Asynchronous Communications
Adapter gives you 300 line per minute
on-line remote printing.

Plus, look at the standard features of
every T-3000. Quiet operation. Easy,
front access, straight path paper loading.
Areeltoreel, prethreaded ribbon system
for quick and clean ribbon changing. A
time saving diagnostic status display
that reduces service calls. It tells if a fault
condition is operator correctable. If a
service call is needed, ittells the
service man what's wrong.

Dependable and durable, the T-3000
never requires preventive maintenance.
Never needs adjustment. Character
formation and line registration never
waver. The T-3000. High reliability.
Patented flexure technology.

There’'s more to tell so contact your
nearest Mannesmann Tally Sales outlet.

Mannesmann Tally, 8301 South 180th
Street, Kent, WA 98031. Phone
(206) 251-5524.

“ See us in Chicago at NCC” Booth #822

CIRCLE 32 ON INQUIRY CARD
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TECH REVIEW

are supplied. The test procedure con-
troller stores and runs test procedures
under direction of the cpu. High speed
program storage and execution take
place at a rate of 5 MHz. Memory has
single-bit error correction and double-
bit error detection. The test procedure
controller and CPU can combine to run
two test programs in parallel, one for
each test head. This parallel test
capability improves throughput 20% to
50% for testers configured with two test
heads.

Test pattern stimulus and response
modules are responsible for dynamic
testing. Timing control unit provides 16
time phase generators, each establishing
16 phase sets and periods selectable in
real time. Timing is precise and the
system can switch between algorithmic
and functional test patterns on the fly at
40 MHz. The pin control truth table pro-
vides 16 fully encoded pin state func-
tions for control of state changes at
40 MHz. The built-in data scope cap-
tures and reports the complete stimulus/
response status of any 256 steps for all
144 pins.

Each of the two 144-pin test heads has
its own precision measurement unit and
analog references, and can be func-
tionally programmed directly from the
CPU, bypassing the functional test
system. Thus, each head can perform its
own static testing without regard for the
other’s operation.

All pins are truly universal and have
access to all system functions. Active
programmable loads that switch at full
40-MHz test rates eliminate the need for
dedicated load boards. These program-
mable loads can also be used for full
parallel parametric testing on a per-pin
basis with significant reductions in test
times.

Circle 508 on Inquiry Card

Packaged 32-Bit Minicomputer
Systems Designed for
Transaction Processing

Two low cost hardware systems, based
on the 32-bit model 3220 minicomputer,
offer original equipment manufacturers
and system builders economy in multi-
user systems. Announced by Perkin
Elmer Corp, Computer Systems Div, 2
Crescent Pl, Oceanport, NJ 07757, each
system is intended for use with the com-
pany’s multiterminal monitor or
Reliance transaction processing soft-
ware.

The 32208 includes a processor with
512k bytes of MOS memory; 800-char/in,
45-in/s (315/cm, 114-cm/s) magnetic
tape unit; 80M-byte fixed disc; and four
model 550 video display units. This
package is configured with all system
modules and peripherals required for a
basic multi-user development system.
Working with multiterminal 32-bit soft-
ware, users can have up to 64 program-
mers doing concurrent development in
any mix of high level languages, in-
cluding ANSsI standard coBoL, globally
optimizing FORTRAN ViII, Pascal, and
RPG II.

For the commercial OEM interested in
running Reliance application systems,
the 3220C is configured with a processor
having 512k bytes of MOS memory,
magnetic tape unit, and 80M-byte disc.
The video display unit used with this
package is the model 1251, a sophisti-
cated editing terminal.

Reliance transaction processing soft-
ware eases operations and program
development with its query facility, in-
teractive screen forms design, and ANSI
standard coBoL. It also protects the
user’s commercial data base from media
faults and system failures. All operators

can access the data base concurrently,
safely, and effectively with its multi-
threading feature.

Additional options can be attached to
further tailor these systems to working
requirements. Both systems can be
packaged with dual-density tapes or
300M bytes discs.

Circle 509 on Inquiry Card

8" Floppy Disc Drive Uses
Linear Stepper Motor to
Reduce Mechanical Complexity

The model 83028 attains significant in-
creases in industry standard reliability,
serviceability, and flexibility through a
combined reduction in major electro-
mechanical moving parts and the use of
microprocessor controls. Electronically,
physically, and cosmetically compatible
with Shugart’s 851R double-sided 8”
floppy disc drive, the unit, from Decitek
Corp, 129 Flanders Rd, Westboro, MA
01581, uses a proprietary linear stepper
motor design that allows a 37% reduc-
tion in total drive and positioner
mechanism components and raises the
unit’s mean time between failure (MTBF)
rate from the industry standard 8000 h
to more than 12,000 h, a 50% increase.
Because the motor reduces the total
number of drive components and re-
quires no rotary to linear motion conver-
sion, much of the wear that impacts seek
performance has been eliminated. In ad-
dition, the drive is up to 50% quieter

than other double-sided drives. |
Four main components make up the
drive: read/write head, head positioning
mechanism for track selection, diskette
drive mechanism, and read/write elec-
tronics and control electronics. The
(continued on page 51)

GIMIX & MICROWARE present the 6809 PROFESSIONAL TOOLBOX

A GIMIX 56KB static RAM 2Mhz 6809 Dual Drive Mainframe
System with MICROWARE's Multiuser 0S9 Pro-Package
--special combination price $3968.09. This system includes
the GIMIX Mainframe with 30 amp C.V. ferro-resonant power
supply, SS50/50C Motherboard, 2Mhz 6809 CPU with time
of day clock and battery back-up, 6840 programmable timer,
2 serial ports, 56K Bytes of Static RAM, and two 5% ' disk
drives and double density controller installed in the GIMIX
Mainframe with the same brownout protection and power
supply reliability that GIMIX is famous for.

MICROWARE's 0S9 Pro-Package includes 0S9 Level 1, the
BASICO9 interactive compiler, Macro Text Editor, Interactive
Assembler, and Interactive Debugger which gives you the
necessary tools for efficient structured software development.

All GIMIX Boards have gold plated bus connectors, and are
burned in and 100% tested before shipping.

And this system is expandable. You can add memory, 1/0s,
video or graphics cards, Arithmetic processors, additional
drive capacity, and other hardware now or in the future to this
SS50 bus structured system from GIMIX or other SS50 bus
compatible manufacturers. MICROWARE has other 0S9 soft-
ware such as the Stylograph Screen-Oriented Word Processor
available now, and in the future will be announcing other
languages and utilities that run under 0S9. And coming soon
from MICROWARE will be 0S9 Level 2 that lets you address
up to 1 megabyte of memory.

GIMIX & GHOST are trademarks of GIMIX Inc., Basic 09, 0S9 and
Microware are trademarks of Motorola and Microware Inc

See us at NCC Booth #971-2.

For further info on the best in 6809 Hardware, contact

GIMIDX~

The Company that delivers

Quality Electronic products since 1975.

1337 WEST 37th PLACE, CHICAGO, IL 60609
TWX 910-221-4055

(312) 927-5510

_For further info on the best in 6809 Software, contact

MICROWARE

Microware Systems Corp.

5835 Grand Avenue, Des Moines, lowa 50304
(515) 279-8844 * TWIX 910-520-2535
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MICROANCELO

HIGH RESOLUTION GRAPHICS SINGLE BOARD COMPUTER
512 x 480 RESOLUTION MONOCHROME DISPLAY

RS-170 com-
posite or direct
drive output

Local or
external sync
generation

4 or 5 Mhz
Z80 micro-
processor

60 hertz real-
time clock

8level ___
interrupt tie-in

[EEE S100 bus
compatible

Screenware™ Pak I

A 4K byte operating system resident in PROM
on MicroAngelo™ Pak I emulates an 85 char-
acter by 40 line graphics terminal and provides
over 40 graphics commands. Provisions exist
for user-defined character sets and directly
callable user extensions to Screenware Pak I.

TEKEM™

A Tektronix 4010/4014 graphics terminal
emulator which is fully PLOT-10 and CP/M”
compatible.
*CP/M is a registered trademark of Digital Research Corp.

by
SCION

CORPORATION

Light pen
interface

Time multi-
plexed refresh

4K resident
Screenware™
Pak I operating
system

32K RAM
isolated from
host address
space

High speed
communica-
tions over
parallel bus
ports

Screenware™ Pak II

An optional software superset of Pak I which
adds circle generation, polygon flood, pro-
grammable split screen for separate graphics
and terminal I/O, relative coordinates, faster
vector and character plotting, a macro facility,
full UCSD Pascal compatibility, and more.

SCION CORPORATION

8455-D Tyco Road e Vienna, Va. 22180
(703)827-0888 * TWX:710-831-9087
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You’re looking at a raster graphic*
generated by the best family of high-
speed, high-resolution processors,
monitors, and peripherals available.
Dollar-for-dollar, they'll outperform
any systems you can buy.

Our System 3400 display proces-
sor, for example, updates at 2 uSec/
pixel, draws vectors at 3 uSec/pixel,
and generates 9 nSec pixels at 60 Hz

Photo of actual CRT display.
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refresh, for extremely fast, flicker- For details on a Lexidata raster dis-

free displays at peak 1280 x 1024 ras- play system, call (617) 663-8550 or

ter resolutions. write to us at 755 Middlesex Turnpike,
Versatile Lexidata systems let you Billerica, MA 01865.

configure and program for your par-

ticular application...complex CAD/ IL LEXIDATA

CAM or simple business graphics. CORPORATION
Unique look-up tables give you the
power to display 4096 colors (from
16.7 million hues) simultaneously!
You'll create and manipulate graphics
to the limits of your demands.

RASTER DISPLAYS...

FOR THOSE WHO DEMAND PERFORMANCE.
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WRITE PROTECT LED

READ DATA

WRITE PROTECT DETECTOR

SEP DATA READ

READ HEAD

SEP CLOCK LOGIC

DRIVE
SELECT

WRITE DATA
WRITE GATE
WRITE PROTECT (OPTIONAL)

WRITE
LOGIC

DRIVE
SELEC

POWER ON
RESET

STEP

WRITE HEAD

SRR

INDEX
DETECTOR

HEAD LOAD SOLENOID ~~

DIRECTION SELECT
DRIVE SELECT (4 LINES)
TRACK 00

CONTROL

ACTIVITY LIGHT /%

TRACK 00 LED

LOGIC
INDEX

TRACK 00 DETECTOR

READY

STEPPER 01

SECTOR

(HEAD LOAD)

STEPPER 02

WRITE PROTECT
LED/DETECTOR
(OPTIONAL)

DRIVE

STEPPER
MOTOR

ALTERNATE 10 (9 LINES) IN USE)

STEPPER 03

(
(DISC CHANGE)

* INDEX DETECTOR

Containing 37% fewer
components, the Shugart
compatible 8” floppy drive
model 8302S uses a pro-
prietary line stepper motor
design and a single-part
positioner mechanism to
achieve a 50% increase in
MTBF

INDEX LED

read/write head is a single-sided ‘‘but-
ton’’ style head with tunnel erase which
produces an industry standard 0.013”
(0.330-mm) wide data track. Erase gaps
are approximately 0.008” (0.203-mm)
wide between tracks. The head position-
ing mechanism consists of carriage and
linear stepper motor. The carriage is a
molded plastic part on which the read/
write head is mounted. A clamp, integral
to the carriage, attaches the carriage to
the stepper motor armature. Accurate
head positioning is ensured by use of the
linear stepper motor.

The linear stepper motor positions the
carriage assembly, to which the read/
write head is attached. The stepper
motor moves 0.020” (0.529 mm) from
one stable position to the next by
magnetically aligning square teeth in the
outside armature (to which the carriage
assembly is attached) to similar teeth on
the inside stator. Successive energizing
of the three coils on the stator causes the
stator teeth to pull successive armature
teeth, thus producing incremental linear
motion of the armature and read/write
head. The teeth on both the armature
and stator are formed in a continuous
helix. Rotation of the armature allows a
fine linear adjustment of the armature
due to the helix angle of the teeth. When
armature and stator are in the desired
position, a stiff magnetic force between
aligned coil and armature locks them in
position.

Positioning of the head through con-
trol of the stepper motor is performed

through a microprocessor. Electronics
controlling the write operation are
digital. Signals generated during the read
operation. are analog and are converted
to digital. Microprocessor control of
electronic functions including seek and
index (sector mark) generation results in
design simplicity, since it allows hard-
wired functions to be replaced with
discrete firmware elements.

Sharing a 95% parts commonality
with the company’s single-sided drive,
which also uses a linear stepper motor,
the 8302S uses a l-piece positioner
mechanism construction that eliminates
the need for difficult alignment ad-
justments such as azimuth and head
penetration. The entire positioner
mechanism may be replaced in less than
one-half hour by removing just one
screw. This makes the drive easy to ser-
vice by oEMs and does not require its
return to the factory.

Storage capacity of the unit is 6.4M
bits in hard sector, single-density mode,
4.0M bits in soft sector single-density,
and 12.8M bits in hard sector double-
density format. The unit provides a data
transfer rate of 250k bits/s single-density
or 500k bits/s in double-density. Seek
time is cited as 6-ms track to track with
15-ms settling time. Access times are
given as 83 ms latency and 254 ms
average access. Price is $670/unit in
quantities of 100.

Circle 510 on Inquiry Card

See at ncc Booth 1750

Hardware/Software Package
Extends Unibus Address

Space, and Fhroughput

Permitting essentially unlimited address
space on PDP-11 series computers, while
maintaining the standard Unibus struc-
ture, a memory expansion technique of-
fered by Programming Concepts, Inc,
One Village Ct, Coram, NY 11727, uses
a multivalued mapping of addresses to
physical memory. This approach,
developed jointly by Periphonics Corp
and Brookvale Associates, allows use of
memory spaces larger than the 248k
bytes normally provided, while avoiding
the additional processing power and cost
of a larger (-11/44 or /70) computer, as
well as the unwanted side effects of disc
overlays and checkpointing.

In the Unibus architecture, as in that
of most mini and microcomputers,
memory is addressed by establishing a
one to one mapping of bus addresses to
physical memory cells. The Peripacs ap-
proach, however, uses a multivalued
mapping of Unibus addresses to physical
memory. A Unibus window is defined as
a contiguous set of Unibus addresses
which are controlled by Peripacs. Many
devices or memory cells are present at
each address within the window. The
controlling device determines which will
respond when a Unibus address is
asserted. Memory cells are grouped into
logical sets (planes) which do not have
multiple mappings. One memory plane

(continued on page 54)
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Bread & Bu

Count on a full selection of low-density PROMs from
Signetics, your leading bipolar memory supplier.

As you inspect our menu of tempting PROM selections, don’t
overlook the bread-and-butter PROMs. Signeties’ 256-bit, 1K, 2K, and
4K PROMs have long been and will continue to be the staple of the
industry.

You'll find the PROM organization and specs you need from a wide
selection of low-density parts. Both Schottky TTL and high-speed ECL,
with your choice of three-state or open-collector outputs for maximum
design flexibility. In memory or logic applications.

They're packaged and tested to commercial and mlhtary temperature
ranges. And they offer a cost-effectlve programmmg yleld that S the

i e e AR QT oﬁth&mdus&m R o

Once you've sampled our low dens1ty, hlgh quahty parts, you're sure

e to come back for more.

A You'll also want to feast on other Signetics high-performance PROMs.

Like our 8K power strobe device that cuts your power supply

. “requirements by a factor of 10.
i «m . . For dessert, high-speed 4K and 8K PROMs are the icin on the cake. .
e ageess-times are 45bns éﬁﬂ”‘ﬁﬁﬁ@*féﬁp&ﬁﬁ%‘fy—wﬁ% even faster
i _ speeds in the oven, _
~Service - is -prompt- and efficient. Wlth new PROM production
capac1t1es for anything from a snack to a banquet we're ready to take
reservatlons for your high-volume requirements.

FERRNESRIO U S St




fer PROMs.

BIPOLAR MEMORY SELECTION GUIDE

DEVICE OUTPUT ACCESS IgcMAX. DEVICE OUTPUT ACCESS IggMAX.
DENSITY TYPE ORGANIZATION CIRCUIT TIME (ns) ?mA) DENSITY TYPE ORGANIZATION CIRCUIT TIME (ns)  (mA)
256-Bit 82823 32X8 0c 50 77 8K 825180 1024X8 oc 70 175
256-Bit 828123 32x8 TS 50 77 8K 825181 1024X8 TS 70 175
256-Bit 10139 32X8 0c 20 145 8K  82LS181 1024X8 TS 150 80
1K 828126 256X4 0c 50 120 8K  82PS181 1024X8 TS 70 185
1K  82S129 256X4 TS 50 120 8K  82HS181 1024X8 TS 55 175
1K 10149 256X4 oc 20 150 8K 8252708 1024X8 T8 70 175
2K 825130 512X4  0OC BT A 8K 825183 1024X8 TS 60 175
2K 828131 512X4 TS 50 140 8K 825185 2048X4 TS 100 120
4K 828115  512X8 1S e 175 8K 82HS185 2048X4 TS 60 155
4K 825141 512X8 TS 60 175 16K 828191 2048X8 TS 80 175
4K 82HS147- 512X8 TS 45 A bo) 16K 82HS191 2048X8 TS 60 175 TRt
4K 828137 1024X4 TS 60 140 16K 828195 .. . 4096X4 TS 70 155
4K  82HS137 1024X4 TS 45 140 32K 828321 4096X8 I8 90 175

To find out mere about Signetics’ broad PROM
line, send the coupon below. Or contact your nearby
Signetics sales offlce _or_ authorized distributor. .« e emaiss
swSignetics Corpo 11 E-“Arques Ave., P.O. Box K T
409, Sunnyuvale, CA 94086. (408) 739-7700.

a subsidiary. of U.S. Philips Corporation
Multiple Technologies from 8 Divisions:
Analog, Bipolar Memory, Bipolar ‘LSI,
MOS Memory, ‘MOS Microprocessor,
Logic, Military, -Automotive/Telecom

To: Signetics Publication Services, 811 E. Arques Ave,;
P.0.Box 409, MS 27, Sunnyvale CA 94086 = cp4si/a

[] Please send me technical data on low-density PROMs.
[} I'dlike additional data on the new high speed PROMs. .
[} “Send me general product reference matenal
- —onall PROMs. STy :
[ Thaveanurgent reqmrement Please ha ea ROM
e 'jspecralist phone me ‘at’onceat: "




TECH REVIEW

controlled by Peripacs will be enabled by
software, effectively placing that
memory into the window. Up to 16
planes of 64k bytes each may be installed
in a system, allowing a maximum of 1M
bytes of added memory.

The basis of the patented technique
for mapping logical (Unibus) to physical
(Peripacs) memory is an active back-
plane. Software directives to physical
memory cause activation or deactivation
of memory slots in the backplane, which
accomplishes placement of a memory
plane within a window. Once within the
window, the memory plane operates at
normal Unibus/memory transfer rates.
Contents of 64k bytes of main memory
can be exchanged with previous contents
with only two PDP-11 instructions, and
with virtually no bus activity.

The DEC RSX-11M operating system
provides the host environment with Peri-
check software replacing the RSX LOADR
program. RSX allocates main memory by
an algorithm which uses partitions (a
partition being a contiguous set of

Unibus addresses). Pericheck provides a
partition swapping mechanism that is an
extension of the native checkpointing
algorithm, and uses Peripacs controlled
memory (rather than disc) for check-
pointing of active, but not running
tasks. This effectively increases the
amount of main memory available for
executable task images. Disc checkpoint-
ing is still available if the Peripacs space
is totally used.

In a testbed installation consisting of a
PDP-11/34A with 192k bytes main
memory, 128k bytes of Peripacs
memory, and RPR02 disc drives for
checkpointing, an application environ-
ment was simulated by two tasks which
computed and printed prime numbers.
The tasks worked in sequence, passing
the results of one calculation to the other
to serve as basis of the next calculation.
The results of the test showed that the
system offered a throughput increase of
84.5%. Computed maximum possible
increase is 115.5%.

Circle 511 on Inquiry Card

Desktop Business System
Handles Winchester/Floppy Drives
From Dual-Mode Controller

Vector 3005 is a desktop business data
and word processing system that pro-
vides the speed, capacity, and reliability
of Winchester hard disc storage. Intro-
duced by Vector Graphic, Inc, 31364 Via
Colinas, Westlake Village, CA 91362, it
includes a 5.25" (13.33-cm) 5M-byte
Winchester, a 630k-byte double-sided,
quad-density floppy disc, and a Vector 3
display terminal and keyboard, plus an
extensive array of software.

The hard disc stores a file of up to SM
bytes or 256 different files. A single disc
can store a mailing list of up to 3700
names and addresses.

A dual-mode controller board con-
trols both the Winchester and floppy
disc drives and serves as the key to the
system’s error correcting capability.
Using 1BM based technology, it

(continued on page 56)

CYBERNEX

'CYBERNEX LIMITED
SINCE 1974

54

. The ultimate video terminal for adapt-
ability, quality and reliability. A full
complement of standard features plus

the engineering expertise to meet your special
requirements. See you at N.C.C. '81.

2457 DUNWIN DRIVE, MISSISSAUGA, CANADA L5L 1T1
TELEPHONE (416) 828-2810 TELEX 065 22093
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THE STD BUS PEOPLE.

INTERSILS SYSTEMS DIVISION
ANNOUNCES A SPECTRUM OF STD
BUS CARDS — OFF THE SHELF.

From the people whose total systems
shipments to date have exceeded seven
billion bytes of memory. The same people
whove made a reputation in ultra-reliable
cards and systems over the last ten years:
Intersil's Systems Division.

Now introducing a broad new spec-
trum of STD BUS products. All available
right now. And all truly STD BUS compat-
ible. So you can mix and match cards with
NO SUrprises.

Plus, you can have your choice of
microprocessors: 8085 or Z80. Either way,
you get total compatibility throughout
the family.

Z80 CPU Card (ISB-3100)

8085 CPU Card (ISB-3110)

6K x 8 CMOS Memory Card (ISB-3216)
Parallel Input Card (15B-3310)

Parallel Output Card (I15B-3320)

Floppy Disk Control Card (ISB-3400)
Triac Output Card (ISB-3500)
Opto-isolated Input Card (I1SB-3510)
Reed Relay Output Card (ISB-3520)
Hardware Arithmetic Card (15B-3600)
Sync/Async Communications Card (158-3700)

AND A SPECTRUM OF SOFTWARE
PRODUCTS — OFF THE SHELF.

No, we didnt forget software. And we
didnt forget that you need it now. Every-
thing from DOS to PASCAL —off the shelf.

CP/M"™ Disk Operating System (ICP/M)
including text editor, assembler, debug,
and disk and terminal /0O handlers

Macro Assembler (IMAC)

FORTRAN Compiler and Library (IFORT)

BASIC Compiler (IBASC)

BASIC Interpreter (IBASI)

PASCAL Compiler (IPASC)

Firmware Monitor (IFMON)

DEVELOPMENT SYSTEMS AND
MUCH MORE — VERY SOON.

Were not stopping now. Because were
committed to having the biggest and best
line of STD BUS cards in the business.

So in the very near future well be
announcing a number of major additions
to the family. Including parallel I/O, A/D
and D/A cards. A PROM-burner card.
A bit-oriented dual-channel synchronous
communications card. A remote data
acquisition controller card. Three new
memory cards and more.

On the software side, welll be
introducing a firmware development sys-
tem, including monitor, assembler and

editor, PROM-burning software and multi-

tasking control monitor.

Andtying it all together therell be a
start-up designers kit —plus a full-fledged
STD BUS development system. So stay
close and watch for more good news.

AVAILABILITY: NOW.
PRICING: GREAT!

Like we said, our stock Is on the shelf
You can call and check that out. (Plus, very
shortly you'll be able to order direct from
your local Arrow distributor.)

And our pricing! Competitive.
Very competitive.

CALL OUR HOT LINE:
(408) 743-4442.

That's the number to call. To place an
order or to get a full packet of our STD
BUS literature super fast.

Or simply send in the coupon -
to the STD BUS People: Intersil Systems
Division.

®Trademark of Digital Research, Inc

SYSTEMS DIVISION

Marketing Department

1275 Hammerwood Avenue

Sunnyvale, CA 94086

Tel: (408) 743-4300 or Hot Line: (408) 743-4442

Please tell me more
___ISB-3100
—_ISB-3110
—_ISB-3216
—ISB-3310




Desktop word and data processing system from Vector Graphic has 5M-byte
5.25” Winchester disc and 630k-byte floppy disc for expanded processing
capability. Disc controller features automatic error correction usually found only on

larger systems

Microprocessor Designers . ..

Low-Power

Switchers Work

On All World
Voltages

Without Changing Taps,
Jumpers. or Switches

Imagine you could design a microprocessor sys-
tem that would operate almost anywhere in the
world with a single switching power supply. Well,
you can with Converter Concepts' low-power

_ switchers!

WIDE INPUT VOLTAGES Only Converter Concepts
produces 15 to 100 watt switchers that o [E)erate onany
voltage from 90 to 250VAC or 10 to 40VDC — without

. switches, jumpers, taps or other modification.

56

BROWNOUT PROTECTION You get reliable operation
during power failure, too, on power as low as 50VAC,
with minimum degradation of output voltage.

LATEST SWITCHER CONCEPTS Our advanced
switchers use a single transistor, single trans-
former flyback design with soft turn-on charac-
teristics and short circuit protection. You get less
complexity, higher reliability and efficiency, and a
cost that's competitive with linears

4046

Four input power ranges and single, dual or triple
output options are available in low-cost printed cir-
cuit board, open frame or RFl-resistant enclosed
packages

[ 1DL We're building a
reputanon for mu h OC s0 you're buying confi-
dence with every Converter %oncepts switcher
Call us today for engineering assistance, our latest
engineering catalog, prices and your nearest CCl
representative.

,CONVERTER
! CONCEPTS.NC

435 S. Main St. Pardeeville, W1 53954 Tel. (608) 429-2144

CIRCLE 38 ON INQUIRY CARD

automatically corrects up to five er-
roneous bits in every 256 bits, elimina-
ting errors due to disc contamination,
aging, surface defects, and all but the
most severe disc damage. The error cor-
recting scheme also operates on floppy
disc data. Since the floppies are used for
Winchester backup, the error correcting
feature adds to the system’s overall
reliability and integrity. The disc con-
troller also features 256-byte sector buf-
fering. This makes the system useful for
communications and other realtime
functions, since the buffering enables
the cpu to simultaneously handle inter-
rupts and data transfers in and out of
memory.

Track to track access time of the Win-
chester is 3 ms; the companion floppy
discs also have 3-ms track to track ac-
cess. Both Winchester and floppy drives
are housed in a compact unit approxi-
mately 8 x 6 x 12” (20 x 15 x 30 cm),
which easily fits on a desktop adjacent
to the display terminal.

All of the company’s existing software
operates on the systems, enabling users
to upgrade to the disc based system or to
mix various systems in an installation.
Software provided with the system in-
cludes the cCp/M-2 operating system,
Scope editor, Raid debugger, zsM
assembler, and Microsoft Basic 80.

Circle 512 on Inquiry Card
See at Ncc Booth 2408

Trainer-3000 is a portable, voice response
microcomputer system designed to pro-
vide effective, low cost, computer aided
training for users of I1BM mainframe
computers. Announced by Computer
Systems Research, Inc, 195 W Main St,
Avon, CT 06001, the turnkey (hard-
ware/software) package is described as a
self-contained, ready to use system for
computer aided instruction. Voice
response capability humanizes the feed-
back on student responses.

The system uses the Course Structur-
ing Facility (csF) authoring language.
This is the same language used in 1BM’s
Interactive Instructional System (IIs),
and permits courses to be authored and
executed under either the Trainer-3000 or
the 11s system. System components in-
clude interactive courseware, software
package designated STARS (Student
Training and Administrative Reporting

(continued on page 58
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SECS 80: A complete family of
systems designed around EMM’s
ruggedized versions of Intel’s Single

Board Computers

Meets MIL Specs. Flexible, Too Save Costly Design Time

The mighty tiger is tough. But our SECS 80 is tougher,
meeting MIL-E-5400, 4158, 16400... and more. Flexible
too, with a complete family of ruggedized versions of
Intel’s famed iSBC* 80/10 and iSBC 86/05 single board
computers, designed around the 8080 and 8086 micro-

With all of these system components available and field
proven, there’s absolutely no need for you to invest
hundreds of thousands of dollars to re-design a
commercial computer to withstand hostile environments.
We've already done it for you! And we do mean field

processors. proven. SECS 80 is currently being used in a variety
of airborne, shipboard, and ground systems, as well as
industrial applications involving tough environments.

ATR Compatible

SECS 80 modules are mounted on 9-inch by 6-inch
shock and vibration resistant boards. A 1/2-ATR chassis
can hold up to six boards.

Complete, Versatile Systems

These are complete systems, backed by a multitude of
support modules — RAMs, ROMs, EPROMs, Digital Tape
Recorder and Controller, 1553 and Multibus interface,
analog and digital 1/O, just to name a few. Software
compatible, too, including the new iRMX* 88 Multitasking

Executive and the iRMX 86 Multitasking O ting System.
< R e There’s lots more to the story, so phone or write EMM

today for complete information and specifications.

ElRl [ Z00 80

e ey COMPUTER PRODUCTS FOR SEVERE ENVIRONMENTS

A Subsidiary of Electronic Memories & Magnetics Corporation
CIRCLE 39 ON INQUIRY CARD

*Trademark of Intel Corporation

P.O. Box 668 ¢ Chatsworth, CA 91311
Telephone: (213) 998-9090  TELEX: 69-1404




The success

of th
Cheyctm%e

isreally
an msnde story.

From the outside, the Cheyenne sealed disc
memory tells the story of its rugged reliability. But
inside, you can see the result of more than 15 years
experience building rotating memories.

The Cheyenne features SLI’s unique rotary posi-

" tioner and closed-loop dedicated servo track
system. Capacity iis up to 57.4 megabytes,
unformatted, on 4 discs, with 7.3, 22 and 36.7
MBytes available.

Other Cheyenne features include microprocessor-
based drive electronics, with built-in diagnostics;
SMD interface (others available); 478 TPl and 6500
BPI.

The A/C spindle motor is standard, as is 50/60 HZ
with no hardware change required.

There’s more ... inside the Cheyenne. Write or call
Ray Kristiansen for the full story and our literature
package.

21040 Victory Bivd.
Woodland Hills, Calif. 91367
(213) 884-7300
INDUSTRIES TWX: 910-494-2696

CIRCLE 40 ON INQUIRY CARD

TECH REVIEW y

System), voice response unit, Apple II
microcomputer, and two floppy disc
drives. Courses are stored on floppy
discs and include an operating manual.
Course material is designed to pretest
students to determine what they already
know, and concentrate only on what
they don’t know. It also provides for
post-testing and final exams to de-
termine what is learned. Currently
available courses emphasize system
operation and problem resolution for
the JES3/MVS system. Planned for release
this year are packages covering opera-
tion and technical problem resolution
training for 1BM 3081, 303X, 4300, and
JES2/MVS systems.
Circle 513 on Inquiry Card

Dual-Processor Complex
Upgrades Performance of
IBM Compatible Family

The As/9000DPC (Dual-Processor Com-
plex), a tightly coupled system, provides
1.7 to 1.9 times the performance of the
AS/9000, which is 2.5 to 3.0 times the pro-
cessing power of the As/7000. This 1BM
compatible general purpose computer
has the function of an Mp system, since it
can also be operated as two independent
uniprocessors.

In a minimum configuration, the
system provides 16M bytes and 16 chan-
nels. The minimum AS/9000 configura-
tion that can be expanded to the dual-
processor configuration has 16M bytes,
16 channels, and an extended channel
feature. All functions and options for
the /9000 are available in the upgraded
configurations, yielding a maximum of
32M bytes and 32 channels.

Concurrently announced by National
Advanced Systems, 800 E Middlefield
Rd, Mountain View, CA 94040, these
enhancements include expansion of
main memory to 32M-byte configura-
tions in 4M-byte increments to provide
greater performance when running IBM
MVS/SP operating system. With extended
channel capability, 24 channels can be
attached. All but one channel can be
block multiplexer channels and are
capable of supporting data streaming
protocol. Data streaming will be
available without extended channel
capability for a maximum of six chan-
nels and for all block multiplexers with
extended channel capability. Mvs/sp
assist hardware, and microcode will pro-
vide improved performance when run-
ning MVS/SP release 3 and subsequent
releases. Circle 514 on Inquiry Card
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' Visit Our Booth #’s 4730 + 4731
at NCC in Chicago

MPP 80...The total

programming instrument

Whether down-loading from a development
system, servicing field equipment, or program- MPP 80SAM
ming through a handler on the production U o i
floor...Kontron's MPP 80 candoit! 1.Pro- /~7/— 7+ =
grammable logic modules to support Signetics

IFL both the 28 and 20 pin (FPLA, FPGA,

FPRP, FPLS), MMI PAL™, etc., with full CRT

editing. 2. Gang programming to support

all popular EPROMS using interchangeable

identifiers, including the new 64K EPROMS.

3. Inexpensive personality modules for pro-

gramming single devices and whole PROM

families uses interchangeable

socket adapters.

Features B All Kontron modules are sub-
mitted for device manufacturers approvals
B Over 400 devices programmed M Com-
puter development system, or terminal
remote control M Standard UV lamp

B These and many more features

are explained in our comprehen-

sive brochure.

Kontron's MPP 80 SAM
provides data transfer
capabilities over tele-
phone lines via an
approved modem
and acoustic

coupler. Just

think! No more
PROMS lost in

the mail and up-
dates are as quick

as a phone call!

SHINWYHDOHd WOHd

For data on Kontron® Computer/Controllers. Digital Multimeters, Counters, PROM Programmers,
Logic Analyzer and Printers, call (800) 227-8834. In California call (415) 361-1012.

3¢ KONTRON

ELECTRONICS, INC. 630 Price Avenue, Redwood City, CA 94063 (415) 361-1012

Atieacealscton clpsusmentcnog Circle 41 for Literature. Circle 185 for Demonstration.
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~for OEMs.

More guts.
Better value.
omNCR

You can buy “mechanism only
get complete RO or KSR cabinet un
For delivery information, prices, or
literature, please contact us at 4
NCR Engineering and Manufacturin
OEM Marketing, PO. Box 627, Ithac:
New York 14850, (607) 273-6066.
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It's pretty powerful stuff. But

before you start to wonder if success
has gone to our heads, let us assure you we're not
seeing pink elephants. MPI's high performance mini
floppy disk drive in the new 96 TPl configuration is a
working reality. We've got the proof—the 96 proof.
While others have been busy making .
promises, we've been making

deliveries. Over 2500 a

month and growing fast.

Response has been out-

standing. But that's no

surprise. Because unlike

most other floppy disk

drives, ours were de-

signed for upgrading.

By tightening toler-

ances we doubled ca-

pacity, the design con-

cepts are the same so

you get a field proven

product. You also get

our unmatched pack-

age of features.

Features like a patented

stepper band head positioner that's

5 times faster and virtually frictionless.

A head that's centered between two parallel rods to
eliminate radial positioning errors and a clutch mechanism

that provides the most accurate positioning, within .0008"

and longest diskette life.

In addition to these plusses are lower power
consumption, automatic diskette ejection, auto-
matic positioning, single PCB, and front door
that protects media from foreign matter in

either the Shugart configuration or our
X own. Finally, our 96 TPI drives can
read 48 TP diskettes.
If you're interested in hear-
ing more about proven 96
, TPl technology, MPI has
a sales representative
: who will be glad to
pour over details
with you. Just give
us a call and tell us
when to set 'em up.

MPI Is 96 TPI
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'TMS4164 from Texas Instruments.
Advancing the systems approach
to 64K technology:

Using diverse resources
and production-proven
experience, TI de-
veloped a 64K dynamic
RAM supported by a
broad base of technical
innovations — at all
levels.

There’s a systems ap-
proach to the advance-
ment of 64K technology
that assures our custom-
ers that TMS4164 is su-
perior in design — and

METAL WORD
LINE

Tt

THICK

PROTECTIVE
GLASS OXIDE

STORAGE
! CAPACITOR

P~ EPIONP * SUBSTRATE

perience in the develop-
ment of key equipment,
like our own dry plasma
reactors, and use of ad-
vanced low-temperature
processing techniques.
Our processing ca-
pability means device
consistency, uniformity
and reliability. And sat-
isfied customers.

Testing

For consistently supe-

equally superior in the
use of materials, pro-
cessing and testing techniques.

Because improvements in one
technology drive improvements in
all the others, it’s the shared learn-
ing experience between all TI
semiconductor technologies that
has brought TM34164 to the lead-
ing edge of the state-of-the-art —
and beyond.

Design

Our unique grounded substrate de-
sign totally eliminates the need for
a substrate bias generator — and
its less effective method of estab-
lishing a negative voltage to control
injected electrons. Enhanced noise
immunity, greater tolerance to
negative undershoot, wider operat-
ing margins and firmer transistor
parameters are just a few of the
breakthroughs TI has achieved
with the grounded substrate
technology.

Of course, there’s much more to
the design story, too— like our ad-
vanced 256-cycle, 4-ms refresh

Fabricating the TMS,4164 cell on epitaxial silicon virtually eliminates
substrate noise.

architecture, low-power dissipation
and fast cycle time.

Materials
Innovations are also incorporated
into TI’s use of materials. By de-
positing a thin, closely controlled
layer of highly resistive P~ silicon
onto a low resistivity P+ substrate,
we have virtually eliminated pe-
ripheral noise in the TMS4164.

The low resistivity substrate
damps out capacitive coupling typ-
ically caused by clock bus line ac-
tivation. Other benefits of this
epitaxial (epi) layer are reduced al-
gorithm sensitivity and immunity
to address voltage bump. And, epi
sets the stage for the future — the
not-too-distant future of 256K
devices — and the challenge
of VLSIL.

Processing
Processing advances in TI’s
TMS4164 mark major technology
turns in high-performance DRAM
production. TI has unequalled ex-

rior system perfor-
mance, every 64K
DRAM is tested well beyond device
specification. TT’s meticulous atten-
tion to equipment accuracy and ex-
haustive algorithm testing result in
high incoming quality. And, our
own Test Data Management (TDM)
system uses TI’s 990 minicomputer
to statistically track transistor pa-
rameters and other performance
characteristics for constant process
improvement.

Thanks to this kind of real-time
process feedback, TI can assure
every TMS4164 user of a more uni-
form product — and, built-in
quality.

For the inside story on
TI’s TMS4164 64K dynamic RAM,
and our leading edge sys-
tems approach, call your near-
est TI field sales office, or
write to Texas Instru-
ments Incorporated, o
P.0. Box 1443, M/S [}
6955, Houston, Texas
77001.

TEXAS INSTRUMENTS

© 1981 Texas Instruments Incorporated

INCORPORATED
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TECH REVIEW

SOFTWARE

Computer Graphics Software
Increases Productivity of
Scientific Users

Gifts 1100, a graphics oriented interactive
fine elements timesharing system, pro-
vides a unified approach to model
generation, model display, analysis, and
result display. Made available to scien-
tific users of Series 1100 mainframe com-
puters by Sperry Univac, PO Box 500,
Blue Bell, PA 19424, the package
substantially increases productivity in
the engineering and design community,
thus saving time by freeing engineers
from tedious work associated with the
design process.

Based on software provided by the
University of Arizona, the package
works in conjunction with structural
analysis programs such as NASTRAN and
ICES/STRUDL, to provide graphic inter-
faces for generation of either 3-dimen-
sional plate and shell or solid models.
Once models are generated, its editing
capabilities enable users to change and
study the models, ie, a model can be
repositioned to view it from any angle or
can be enlarged for close scrutiny of cer-
tain portions.

Circle 515 on Inquiry Card

Data Management System
Accommodates Needs of
Industrial Research Scientists

Making computer technology readily ac-
cessible to scientists involved in research
and development, RS/1, The Research
System, provides a flexible working en-
vironment by combining data manage-
ment, statistical analyses, and full
graphics capability. Bolt Beranek and
Newman Inc, 10 Moulton St, Cam-
bridge, MA 02238, designed the system
to enable investigators to maintain
hands-on control of their research data.
Using the software and a minicomputer,
scientists will be able to immediately
visualize experimental results instead of
depending on centralized computer
resources and overnight processing.
The system’s conversational English
language commands require no pro-
gramming experience. Use of familiar

64

research constructs for data storage and
display make the system easy to learn for
scientists who are accustomed to
organizing their data in traditional
laboratory notebooks. Data organiza-
tion is based on the 2-dimensional data
table concept universally applied by
scientists. Users can create any number
of tables, each containing more than 1M
elements. Through a simple series of
commands, a user can control layout of
the tables as well as derive values based
on data they contain.

In addition to data management and
graphics capabilities, the software also
provides commands to perform an ex-
tensive array of statistical analysis, in-
cluding analysis of variance, linear and
nonlinear regression, and parametric
and nonparametric testing. Data trends
can be visualized via a graphics terminal.

The package is available for the full
range of DEC PDP-11 and VAX computers
and can support a variety of Tektronix
and DEC terminals, including color
graphics. An add-on to the system will
produce graphics and bar -graphs on
plotting devices.

Circle 516 on Inquiry Card

Remote System Diagnostics
Added to Distributed
Processing Environment

Remote system diagnostics for MODACS
Il realtime subsystems support con-
figurations where a remote system may
be unattended and require testing, or
situations wherein the remote location is
environmentally hostile. The tests, pro-
vided by Modular Computer Systems,
Inc, 1650 W McNab Rd, Ft Lauderdale,
FL 33310, verify the performance of the
link at the host and satellite, the cpu,
memory, floating point or extended
arithmetic unit, 1/0 processors,
MODACS I1I controller, and other devices
associated with the gathering of realtime
information and control.

A typical functional configuration is a
host Classic 7860 running the realtime
multiprogramming operating system
MAX IV that is communicating to several
satellites via the operating system exten-
sion. Satellites are connected to the host
via direct links.

Operators may be selective in the tests
that are executed or may define a set of
automatic tests at system generation
time. System degradation is minimized
because the only component not func-
tioning 100% is the specific satellite
under test.

Circle 517 on Inquiry Card

Pascal Compiler Supports
Large Programming Pr
On Desktop Minicomp

UuiLGH

Pascal compiler offers language exten-
sions that adapt it to large scale pro-
gramming projects and make it suitable
for systems programming. Introduced
by Convergent Technologies, 2500
Augustine Dr, Santa Clara, CA 95051,
for use on their desktop minicomputers,
the language conforms to the current
proposed 150 standard. Because the soft-
ware compiles to the native machine
code of the 16-bit central processing
unit, program execution is substantially
faster than interpretive P-code based
systems, such as implementations of
ucsD Pascal. However, the compiler is
compatible with ucsp Pascal and in-
cludes such enhancements as interfaces
and LSTRINGS.

The system supports independent
compilation with cross type checking,
has full 1IM-byte addressability via long
pointers, and provides a retype mecha-
nism to control type interpretation. Data
types include WORD, LSTRING, and
SUPERARRAY. Added constants are hexa-
decimal, binary, octal, structured con-
stants, and constant expressions.

Pascal object modules can be com-
bined with those of other programming
languages supported by the system via
the linker. This capability permits
writing applications that require dif-
ferent languages for different parts of
the application.

The compiler is fully compatible with
the company’s virtual code facility, and
supports Pascal programs whose code
size is greater than the system’s physical
memory. In addition, it allows full ac-
cess to all CTos operating system services
such as random access to disc files, inter-
rupt handling, and process creation,
thereby supporting various kinds of
system programming.

Circle 518 on Inquiry Card |
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Scanner sensec.

You may think it’s a simple task to build your own
laser scanner. After all, the technology is direct and
the components are readily available. But, when you
consider system performance versus cost, you'll
come to realize that people.. .. people with scanner
sense are necessary for success.

We at Tropel, who have manufactured scanning

systems for every conceivable application from
non-impact printing to COM, command a capability
and expertise that insures you a high performance
system at a cost lower than you can do yourself.

For more information and scanner sense, contact:
Tropel Division, Coherent, Inc., 1000 Fairport Park,
Fairport, N.Y., 716 377-3200.

COHERENT
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Bubble Memory Cassettes

Now you have the
convenience of cassettes
in 64K AND 256K bit
storage capacity systems.

Fujitsu America Inc. Component Sales Division

910 Sherwood Drive-23, Lake Bluff, lllinois 60044 Phone: 312-295-2610 Telex: 20-6196 TWX: 910-651-2259

Do away with the problems of bends,
folds, tears and dust that you have with

the old punch cards, floppy discs,
paper and magnetic tapes.

The new solid state Fujitsu bubble
memory cassettes are non-volatile,
detachable and portable. And easy to
program, data locate, erase and re-use.

Both cassette systems offer
high-speed response, easy read and
write features, non-destructive readout
and excellent magnetic shielding.

Both the 64K and 256K bit bubble
cassettes easily interface to an 8-bit
parallel industrial type bus through

CIRCLE 190 ON INQUIRY CARD

a cassette holder and a monitor
program card. They're ideal for test
equipment, numerical controls and
other applications.

And we have specifically designed a
256K bit control board for RS232C
interface.

If you're tired of the hassle with old
fashioned memory storage, you'll
appreciate the Fujitsu bubble memory
cassettes. And the Fujitsu reliability of
each component in each system.

For complete details, call or write
Fujitsu today.

A
FUJITSU
T




THE SMART SET

Members of this exclusive circle of
PRIAM Winchester disc drives have some
uncommon things in common. With
capacities from 10.8 to 158 Megabytes,
they have the same interface. And they
all connect quickly and easily to micro-
processor 1/0 busses through PRIAM's
SMART or SMART-E Interface.

With a simple adapter your system
can have the remarkable reliability of
Winchester disc drives. And PRIAM's
DISKOS drives give you the lowest cost-
per-megabyte for your system database.

SMART Gets Smarter!

With its own sophisticated pre-
programmed microprocessor, PRIAM'’s
SMART Interface gives you comprehen-
sive disc subsystem functions, including:

Control of any combination of one to
four PRIAM Winchester disc drives.

Automatic alternate sector assignment
for disc-defect transparency to the
host processor.

In addition to all SMART functions,
PRIAM's new SMART-E Interface pro-
vides ECC, streamlined software, sector
interleaving, a 2048-byte buffer, and
logical-sector addressing. Both the
SMART and SMART-E come to you on
a single 8" x 14" printed circuit board
that is powered from the drive. And it
niggybacks on the drive or mounts
separately.

Meet The Elite!
PRIAM's High-Capacity,
Low-Cost 14-Inch Drives

PRIAM's high-technology 14-inch disc
drives have capacities of 34, 68, or 158
megabytes, and they all fit in the same
7" x 17" x 20" package, including

optional power supply. Fully servoed
linear-voice-coil head positioning is
reliable and fast—45 ms average for the
34 and 68 megabyte drives and 40 ms
for the 158 megabyte version. Track

to track is 8 ms.

Brushless DC spindle motors in all
PRIAM drives assure mechanical
simplicity, precise disc speed control,
and operation anywhere in the world
without change. No relays, mechanical
brakes, brushes, belts, or pulleys. Pure,
reliable electronic control. Elegantly
simple.

The Talk Of The Town:
PRIAM Eight-Inch-Disc Drives!

Debut a Winchester disc drive in place of &

a floppy disc with PRIAM’s DISKOS
3450 and 7050, expanding your data-
base to 35 or 70 megabytes. Thorough-
bred performance goes with their.linear

voice-coil positioners: seek times are only

40 ms average and 8 ms track-to-track.
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If you need an even lower-cost drive,
the DISKOS 1070 gives you a 10.8-
megabyte capacity with stepper-motor
positioning. Seek times are 73 ms
average and 23 ms track-to-track. And
they're just as SMART as other PRIAM
drives when used with PRIAM's SMART
or SMART-E Interface.

More Basic Interface Options!

To those who have their own controller
plans, PRIAM offers lower-cost drive-level
interfaces. PRIAM's bit-serial NRZ data
interface, similar to the evolving ANSI
standard, has an 8-bit bidirectional
control bus for easy connection to
popular 8 and 16-bit microprocessors.
Data separation is included in all
PRIAM drives.

And if you have a Storage Module
controller, you can use it and your soft-
ware with PRIAM’s SMD Interface to
update your system with Winchester
drives quickly and inexpensively.

For complete information about the
SMART and SMART-E Interfaces and
PRIAM's SMART SET of Winchester disc
drives, RSVP by telephone or write to:

Visit us at NCC.

Booth #4704 & #4705,
Concourse Level,
McCormick Place.

PRIAM

3096 Orchard Drive San Jose, CA 95134

Telephone (408) 946-4600 TWX 910-338-0293



COMPUTER SYSTEMS

COMPUTER SYSTEMS




FRESH IDEAS

ARE GROWING AT ALTOS

Silicon Valley, California. At one time
few places in the world were as
abundant with orchards. Today, no
other area is as technologically
fertile. And nowhere on earth is the
business climate as prolific with
computer innovation.

Yet within this competitive
environment, one microcomputer
firm continues to grow above the
rest. Altos Computer Systems.
Recognized as a world leader in
single board microcomputer technol-
ogy, Altos flourishes on its ability to
produce ideas and deliver them to
the market while they're still fresh
and packed with price performance
value.

1-4 Users

System
Software

CPU: Z80A

Floppy
Disks:

/  .5Mb-2Mb
/ And Cartridge
/ Tape Back-Up
4

Winchester Disk:
14.5Mb-58Mb

Fresh ideas like Altos’ new
ACS8000-6/MTU single board micro-
computer system with a DEI %-inch
cartridge tape back-up drive, and
Shugart’s 8-inch floppy and 14-inch
Winchester hard disk drives, with
total on-line capacities from 14.5
MBytes to 58 MBytes.

The ACS8000-6/MTU joins
Altos’ growing family of products
that branch out to a multitude of
single board system configurations
to serve the OEM, the business
sector, and many other end users.
These systems range from the
ACS8000-2 with its dual 8-inch
floppy disk drives, to the powerful
ACS8000-5, which is upgradable to
any of Altos’ hard disk and multi-
user systems.

Altos supports three industry
standard operating systems: single/
multi-user CP/M?* OASIS; and Altos’
proprietary AMEX:™ Seven high level
programming languages are offered
which are CP/M or AMEX compatible.

Ideas aren't the only things
growing at Altos. In three years over
4,000 field-proven microcomputer
systems have been shipped world-
wide to an ever-increasing customer
base of over 300 companies. And
recently a new facility has been
acquired, expanding Altos' plot to
over one-and-a-half acres of
production facilities.

Weed through the micro-
computer system alternatives. No
matter what your application, you'll
pick Altos.

For specific details about
pricing or performance, call or write:
Altos Computer Systems,

2360 Bering Drive, San Jose, CA,
95131, (408) 946-6700, Telex 171562
ALTOS SNJ.
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Packed with
Fresh Ideas

COMPUTER SYSTEMS

*CP/M is a registered trademark of Digital Research. Inc
tOASIS is a registered trademark of Phase One Systems, Inc.
© 1980 Altos Computer Systems
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new, high-performance pro-
cessor with exclusive on-chip
features to reduce chip count
... from Texas Instruments.




TMS9995

The fastest 8/16-bit processor available anywhere.

From anyone.

16x16-bit multiply in 767 ns.

All you have to do is compare and you'll
see that the biggest choice in 16-bits
just got bigger. Faster. More powerful.

TMS9995 joins the industry’s most
complete 16-bit family of micro-
processors, microcomputers, micro-
computer modules, peripherals,
software, and software and hardware
development systems.

Now you have an easy upgrade to 16
bits, while retaining the economy of 8
bits. And, you'll get all the benefits of
TIs all-pervasive family compatibility
that lets you move from one product
level to another — from single-chips to
multi-chips to modules to systems —
protecting your software investment
and development systems as you go —
no translators, no code converters,
no extras.

And now there’s TMS9995 — with
all the inherent advantages of memory-
to-memory architecture, plus 256 bytes
of on-chip RAM.

And now- there’s TMS9995 — for all
those tough tasks that demand 16-bit
speed and processing power.

And now there’s TMS9995 — with
on-chip clock, 16-bit timer/event coun-
ter and 8-bit data bus for interfacing to
everything from a minimum 3-chip sys-
tem to a 16-megabyte memory system
(just add the 99610 memory mapper).

TMS9995. Shrinking chip count and
program size. Ready for VLSI.

Logical link

TI’s TMS9940 was the first single-chip
16-bit microcomputer —and the first to

transcend the limitations of high-speed
and high-resolution. TMS9995 adds the
ability to address off-chip memory to
the TMS9940 — up to 64K bytes. To-
gether they fill the requirements from
small microcomputer-based systems to
medium-sized systems, using on-board
RAM and off-board ROM, to larger
systems needing off-board RAM
and ROM.

TMS9995 — Key features

® 16-bit CPU

® 12 MHz clock with on-chip clock
generator

® 256-byte on-chip RAM

@ 16-bit on-chip interval timer/event
counter

® 7 levels of vectored interrupts

e instruction prefetch

e automatic first wait-state
generation

® MID — macro-instruction detect
interrupt

@ single 5-V power supply

® 40-pin dual-in-line-package.

Performance plus

Three times faster than the TMS9900,
TMS9995 executes a 16x16-bit multiply
in just 7.67 ps. A 32-bit number divid-
ed by a 16-bit number in just 9.33 ps.
TMS9995 can run with currently avail-
able fast memories of 120-ns access
times, or by using automatically gener-
ated wait states, 450-ns access time
memories.

256-bytes of fast on-chip RAM is
organized as 128 x 16-bit words, allow-

Execution Time Benchmarks

Automated Computer
Parts Graphics
Inspection XY Transform

(Seconds) (Seconds)

(Millisec)

Single
Vectored
Interrupt

(Microsec)

Bubble Block
Sort Translation
(Millisec)

o
ultiply
(Microsec)

9995 (12 MHz)

w/120ns PROM 0.666 0.863

1.240 1.767 10.00 8.0

9995 (12 MHz

w/450ns EPROM 0.950 1.081

1.956 2.696 12.67

8088 (5 MHz)

w/450ns EPROM 1.596 2.402

2.254 1.522 40.8

6809 (2 MHz)
Ww/4E0ns EPROM 9.67 57.1

2.376 3.01 91.9

ing a full 16-bit word access in one clock
cycle.

And, TMS9995 uses an intelligent
pipelined architecture where the op
code of the next instruction to be per-
formed is prefetched. For example, the
microcode for Branch and Jump in-
structions direct TMS9995 processors
to prefetch the true next instruction in-
stead of blindly prefetching from the
next sequential memory location.

And now, a word about
memory-to-memory
architecture

The innovative architecture at the very
heart of the 9900 Family reaches it’s
performance peak in the TMS9995
thanks to on-chip RAM. Comparison of
execution speed benchmarks clearly
show the advantages:

Support, support, support.
Necessary for any microcomputer fam-
ily. TIs 9900 Family is supported by
Pascal, Basic and Fortran software and
software and hardware development
systems, including a low-cost Evalua-
tion Module, TMAMG6095, for $800.*
TI also offers training, documentation
and expert field assistance. Training,
service and design assistance are avail-
able at Distributor System Centers,
and TI’s Regional Technology Centers.

Commitment to 16-bit
leadership

The continuing introduction of new, ad-
vanced, high-performance 9900 Family
CPUs, with TIs state-of-the-art tech-
nology and production-proven re-
sources, clearly demonstrates a
commitment to leadership. A commit-
ment to choice. A commitment to the
future.

For more information about the
new TMS9995, or any other 9900
Family member, contact the TI dis-
tributor or field sales office near-
est you, or write to o)
Texas Instruments Incor-
porated, P. O. Box 1443, H
M/S 6404, Houston,

Texas T7001.

TEXAS INSTRUMENTS

INCORPORATED

*U.S. price, quantity one
© 1981 Texas Instruments Incorporated
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DIGITAL CONTROL AND AUTOMATION SYSTEMS

Training System Simulates
Malfunctions in Machine
System Interfaced to
Programmable Controller

With the present emphasis on increased produc-
tivity, and the corresponding trend toward supervi-
sion of industrial equipment and processes by pro-
grammable controllers, new factors have been in-
troduced into machine operation, maintenance, and
troubleshooting. One result of this has been the need
to train and retrain personnel to implement these
functions in a digital environment. If training is car-
ried out using the actual assembly line equipment,
costly, time-consuming interruptions are introduced
into the production process. Similarly, if production
personnel do not practice maintenance procedures on
the actual equipment, diagnostic and corrective ac-
tions will mean long interruptions when failures
occur.

Therefore, it becomes practical to simulate the
operation and potential malfunctions of a program-
mable controller and the machine or process that it
controls and to train personnel within this simulated
environment. Fortunately, the digital environment is
particularly adaptable to simulation. This simulation
approach has been taken by Ford Motor Co, Dear-
born, MI 48121. Utilizing custom-designed self-
instructional training materials, a microprocessor
based, standalone, turnkey system designated as a
Machine System Simulator (MSS) is used in several of
the manufacturer’s facilities in conjunction with a
programmable controller (PC), to train operators and
maintenance personnel.

The simulator was developed by Ford Aerospace
and Communications Corp’s Instructional Systems
Organization, 3100 E Foothill Blvd, Pasadena, CA
91107. This group developed the system approach
and the training program, subcontracting hardware
and software development to Instrumentation
Technology Systems, 19360 Business Center Dr,
Northridge, CA 91324.

System Description

Constructed in a deskmount cabinet, the MsS has
three front panel sections: a machine control panel
matching that of the simulated machine system, a test
point array, and a simulator control panel relating to
the training sequence (Fig 1). This 3-panel device in-
terfaces with a programmable controller. The PCs

Fig 1 Front panel of machine system simulator
(MSS) is divided into three sections. Machine
control panel resembles actual automatic/manual
drill press control panel. Test point panel
represents terminal strip for voltage testing of
drill press limit switches and pushbuttons.
Simulator control panel provides training mode
selection and feedback

that have been used in this application are the
Bulletin 1774 PLC from Allen-Bradley, Cleveland, OH
44143, and the 184/384 from Gould Inc, Modicon
Division, PO Box 83, Shawsheen Village Sta, An-
dover, MA 01810. When interfaced to this simulator,
the controller operates as it would if it were inter-
faced to the machine system that is being
represented. An automatic/manual drill press was
selected as the common generic machine process to
be used (Fig 2), and the MSS is programmed to
simulate this device operating under the supervision
of the pC.

The block diagram in Fig 3 illustrates how the drill-
ing operation is simulated and how the MsS simulates
malfunctions in either the controller or the drill
press. This diagram is divided by dashed lines into
four sections. Although there is some overlap, the
principal functions of these sections are: A—central
processing unit; B—simulation of machine/con-
troller interface; C—interface between CPU and MsS
front panels; and D—fault simulation.

As shown in Fig 3, the cPU for the simulator is a
card that includes the 16-bit Pace microprocessor,
from National Semiconductor, 2901 Semiconductor
Dr, Santa Clara, CA 95051, and provides the inter-
face, via the system data bus, that allows the ex-
change of data between all other elements in the sub-
system. The CPU initiates and controls system timing
with a 10.25-MHz crystal oscillator and divides the
initial frequency to produce block outputs of 6.25 us

(continued on page 74)
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A video bandwidth of 30 MHz and a 1200-line

resolution make this new CRT monitor the brightest -

and sharpest you can get.

C. Itoh’s new model 1201BE in our QDM series
is capable of receiving separate horizontal drive
pulse, vertical drive pulse and video input at the
TTL level. This separate signal mode eliminates
‘composite sync and video signal processing. The
CRT is equipped with its own power supply unit.
P4 phosphor is standard, but optional P31 or P39
phosphors can be provided. Available options:
Dynamic Focus, Skip Scan, a non-glare etched face
and a 19.5 KHz horizontal frequency.

The high performance and low price offered
with this new CRT monitor give you all you need
to really outshine your system’s competition. For
complete information contact your nearest C. Itoh
representative or C. Itoh Electronics, Inc., 5301
Beethoven Street, Los Angeles, CA 90066; Tel.
(213) 390-7778,; .

Telex: (WU) 65-2451; or 666
Third Avenue, New York, -
NY 10017; Tel (212) 682-0420;
Telex: (WU) 12-5059.

C.ITOH ELECTRONICS, INC.

Introducing the 12"CRT monitor

for the systems designer with bright ideas.

~ seeus at NCC - Booth 645
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Fig 2 Simulation of drilling operation by simulator. front panel pilot lights. Upper diagrams show interac-
Correspondence is shown between process steps and tion between machine parts and limit switches (LS)
and 2.56 MHz. In addition to processing bus infor- The command data interface card is the primary
mation and generating system timing, the card also interface between the simulator and the program-
provides 4k bytes of ROM (four 2048 x 4 P/ROMs) to mable controller. Signals from this card are accepted
contain the processor/controller software. by the LED driver/latch and optotriacs, converting
At power-up, the CPU runs through an initializa- the internal 5-V TTL of the MSS to 115 Vac that the
tion process that sets the simulator and controller to controller receives and that the trainee can measure
receive and respond to inputs. Tests performed are a at the test point panel. Signals to the controller are
CPU operational test, a test of the random access output through the optotriacs. The controller pro-
memory (RAM), and a test of the ROM. After comple- cesses those signals and outputs its response directing
tion of the power-up test, which takes about 0.5 s, the next machine process step to occur. This is done
the power pushbutton lights up, signifying that the through the MSS opto-isolator, which again converts
simulator is ready. the 115-Vac input to a TTL signal that the MSS can
When the MSS is powered-up and operating, the sense. This signal is then held in the bus buffers.
CPU scans the 16-bit system data bus every 50 ms to Still scanning the 16-bit system data bus, the CPU
detect any pushbutton input from the simulator front processes the output signal received in the com-
panel. The CPU senses the depressing of a pushbutton mand/data interface card from the controller and
as the transition in status of the input lines on the determines the next machine process step and the
parallel 1/0 interface card, whose input register pro- pilot light signal to be turned on. This signal then
vides a bit position corresponding to each push- goes to the parallel 1/0 interface card and the lamp
button. When a bit changes, the CPU consults a drivers and to the appropriate Mss pilot light. A
lookup table to see which pushbutton was depressed, signal is output to the controller, indicating that the
and then goes through a routine to process the input machine action has occurred and that the pilot light
and provide an output to the controller correspon-
ding to that pushbutton. (continued on page 78)
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Serial communication link with
host computer via two twisted
pair wires. Choice of RS-232,
20 ma current loop, RS-422 or
optically coupled interfaces.

SAMUX II

Distributed 1/0 Control for the
80’s from Opto 22

64 |/O Stations Per Host
Computer

192 |I/0 Points Per Station
Simple Twisted Pair Communica-
tion To The Host and Station-to-
Station

Digital and Analog I/O Modules
Efficient Protocol

Versatile Command Set
Watchdog Timer

Latched Inputs and Time Delays
Extensive Communication
Attachments

Isn't it what you expected from
Opto 227

Link to 63 additional addressable
SAMUX || units.

15461 Springdale St.
Huntington Beach,

CA 92649
(714) 891-5861
(800) 854-8851
Telex: 692386

Distributed by Hamilton/Avnet
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_ 1/O MODULES

Modules per station range from
96 digital power 1/O plus 48
analog to digital plus 8 digital
to analog or up to 192 digital
power /0.




THE ZENTEC SERIES 8000
INTELLIGENT TERMINALS

The first Intelligent Terminal designed specifically for
OEMs to configure and for people to use.
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With the Series 8000, Zentec
successfully re-defines the
words Human Engineering.
Never before has there been

a more powerful, more flexible,
more operator-oriented video
display terminal designed
expressly for OEMs and sys-
tem integrators.

The first thing you see on the
CRT is the almost completely
glare-free surface for reduced
operator eye fatigue. The single
knob right up front is used to
turn the system on or off and to
control the level of brightness.
While a P31 green phosphor is
standard, white or amber phos-
phors may be optionally pro-
vided. Character resolution and
contrast go easy on the eyes,
too, and wait until you see the
character size on our 15"
screen!

Configurability AND Flexibility
With Zentec's unique multiple-
module concept, the 8000 may
be easily configured with either
a 12- or 15-inch CRT with full
swivel and tilt, up to three snap-
in printed circuit boards in the
logic box for fast MTTR, and a
wide variety of detachable key-
board styles. A single PCB is

T RALL ZENTEC. HUMAN = ENGINEERED — AL

standard with the 8000, and the
OEM may add one or two of his
own PCBs. The standard logic
contains Zentec'’s unique mini-
computer-like bus architecture
under the control of a powerful
microprocessor. Hardware for
synchronous or asynchronous
communications and printer 1/O
is standard. The Zentec 8000
may be configured with 16, 32,
or 64KB of RAM and 4, 8, 12,
or 16KB of ROM or PROM.
That'’s flexibility!

The microprocessor-controlled
detached keyboard of the 8000
is canted 11° for operator
comfort and the keys may be
stepped, or optionally, sculpted.

Through Zentec, all OEMs can
now offer a unique private label
product so finely tuned to

their customers’ needs that it
achieves the highest level of
man-machine interface. For the
direct story on the Zentec 8000,
call us at (408) 727-7662, or
write for our brochure.

MIORK EBSIER._——

ZENTEC.

Zentec Corporation
2400 Walsh Avenue
Santa Clara, CA 95050
(408) 727-7662
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Fig 3 Block diagram of simulator. CPU, machine
controller interface. CPU/front panel interface,

and fault simulation functions are associated
with sections A, B, C, and D, respectively

has been turnea on, and then processed by the con-
troller software. It is again output to the simulator
for the next machine process step, to continue the
cycle.

The above description outlines the simulator
operation relating to the machine process step, pilot
lights, and pushbuttons. Simulated solenoids are
treated in a similar fashion, except that, when a
solenoid action occurs, the software provides delays
so that signal status remains fixed over the period
that would be required for the actual solenoid to per-
form its action.

Fault Simulation

Several kinds of faults are simulated in the machine
controller system. These include faults in the CPU of
the controller, data errors in the serial bit stream be-
tween the processor and the 1/0 unit of the PcC,
machine system failures, and other miscellaneous
faults. There are some variations in the kinds of
faults generated and the mechanisms of generation,

depending on which of the two kinds of PC is used.
However, in general, the simulations involving the
two PCs are quite similar.

The RAM/RS-232 interface card is a key element in
the generation of simulated program errors. This
card contains 1k of RAM and an RS-232 serial interface
including a UART that provides conversion to serial
data format for transfer to the PC. By means of this
interface, the simulator loads the proper ladder logic
for machine operation into the controller. Under the
direction of the simulator’s CPU, this ladder logic can
be modified to simulate faults internal to the con-
troller, that may appear as memory failures or lost
data in the ladder logic.

Interception of the data flow between the CPU and
the 1/0 of the controller is implemented in the 1/0 bit
fault generators. There the data streams from the
controller and the simulator are combined, with the
MSS data stream forcing input on or off, depending
on the fault to be simulated. In order to generate bit
errors in the CPU-1/0 handshaking dialogue, without

(continued on page 80
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WHO COULD POSSIBLY MAKE
A BETTER HIGH CAPACITY
%" FLOPPY THAN THE
PEOPLE WHO INVENTED IT?

Who, indeed?

When we invented the high track density 5'4" floppy, we gave you all the
capacity of larger 8" floppies in the process— 96 or 100 tpi that yield up to 1.1 mega-
bytes per drive. And we started a movement. Now, everyone is making the high
capacity 54" drive.

But they’re just not the same as the original. Maybe that’s because nobody
knows as much about 5v4” floppies as we do. Or offers as much.

As a result, over 75% of the system manufacturers choose Micropolis. And over
95% of the double track density disk drives installed today are from Micropolis.

Our wide range of drives comes with a precision centering mechanism
to insure accurate centering of a disk —every time (four times better than the com-
petition). In addition, we include ceramic/ ferrite double density recording heads,

10 msec track-to-track access time, stainless steel precision-ground positioning
reference, and the highest quality electrical and mechanical components available.
So you get high track storage capacity, fast access, lowest cost per K byte, significantly

T greater reliability and best of
Maximum * Delivered Positioning Track Av : $ 5
Capacity | Through’79 | Mechanism | Density | Access all, 3 years 'dellvery experience
Time | of 85,000 high capacity drives.
ey O I as desi 1
ur drive was designed
Shugart | 4375K <5,000 spiral 48 | aso | from the ground up lor its
SA450 cam double density capacity, not
merely redesigned from a
MPI 960K Evaluation steelband | 96/100 240 Single density unit. That’s one
B91 only and capstan 3 v
reason we've shipped more
: ik o ;
TEAC 960K <10,000 steel lead 00 | ses | high capacity Sv4 floppies by
500 Mainlyin Jopan | screw far than anyone else. Another
is that no matter how many
Micropolis 1,100K 60,000 steel lead 96/100 | 365 mi . X
10167015 iy imitators there are, there’s no
substitute for the original.

MICROPCQLLIS |

21329 Nordhoff Street
Chatsworth, California 91311
213/709-3300 - Telex 651486

MICROPQLIS™ INTERNATIONAL (U.K.)
0734-860817 Telex 851847395
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DIGITAL CONTROL

causing a more obvious catastrophic failure, it is
necessary to sync the error bits to the clock cycle of
the PC. This is achieved through the oscillator, sync,
and clock generator elements of the MsS.

Machine system malfunctions include failures of
limit switches, solenoids, and hydraulic elements of
the machine. The software of the MSS generates them
as perturbations in the corresponding outputs of the
optotriacs causing the PC to indicate a malfunction or
shut down.

Miscellaneous faults include failure of the PC
master clock, a blown PC fuse, and pilot light failure.
These indications are triggered in the Allen-Bradley
controller by signals from the open collector line
drivers on the MSS lamp driver board to a special 170
fault card mounted on the PC’s 170 rack. In the case

Human Interface

The simulator’s thumbwheel switches are used to in-
struct the CPU to process the inputs from the MsS
front panel in a no-fault or fault condition. When a
fault condition is loaded into the switches, and the
load pushbutton is depressed and sensed by the
parallel 1/0 interface card, the CPU sets the fault in-
dicated by the switches, which may be a machine or
controller fault. The trainee is then able to introduce
a fault and observe its effects on the system.

In a more advanced troubleshooting mode, the
MSS software provides random fault generation. The
trainee attempts to diagnose the fault by observing
the simulated machine system process steps, the
machine system indicator portion of the front panel,

of the Gould Modicon Pc, it is more efficient to
simulate these kinds of faults in the program that ad-
dresses the PC processor.

and the controller operating components. He then
determines the correction procedures on the basis of
the indicators, enters his diagnosis in a workbook,

way to the biggest mainframe computers, process
controls or security systems—Sola offers a UPS with
the right output and features to provide that protection
economically.

Power outages, even those lasting only microseconds,
can result in unexpected shutdown, mechanical dam-
age or error. The damage is done in the first split second,

With Sola’s wide
choice of UPS,

why worry about
equipment DOWNS?

Critical equipment comes in all sizes. . . that’s why Sola’s
Uninterruptible Power Source (UPS) systems do, too.
Whatever you need to protect—from a single electronic
cash register, minicomputer or test instrument all the

Cc

A. Mini-UPS
B. Ferroresonant UPS

80 COMPUTER DESIGN*APRIL 1981




DIGITAL CONTROL

and requests feedback via the simulator panel for
identification of the simulated fault. The fault
number is displayed on the 7-segment LEDs of the
simulator control panel. This fault can be verified
further by using solution indexes found in the
workbook.

Summary

Used in conjunction with specifically designed in-
structional materials, the Machine System Simulator
allows operations and maintenance personnel to ex-
perience all of the essential interactions with a
machine system linked to a programmable controller,
without interruption of the actual process. The extent
of the potential downtime improvement achieved is
indicated by the fact that personnel trained by this
system can typically complete diagnostics and correc-
tion procedures in a few minutes, under fault condi-

tions that, prior to this training, required hours or as
much as a half day to eliminate. Interruptions of this
sort can cost thousands of dollars for each hour that
the production line is out of operation.

Although this system is being used only in certain
specific applications, its potential usage is quite
general. The simulator could be adapted to represent
any machine or process operating under supervision
of a programmable controller, subject to various
kinds of faults. More generally, it could be adapted
to simulate any process that is accessed through
digital 1/0 interfaces, whether or not programmable
controllers are included in the interface. Without
disrupting production, this system and its general ap-
proach may prove to have considerable impact on the
training of personnel in a wide variety of industrial
situations. The ultimate implication of such ap-
proaches will be their long-term effects on the pro-
ductivity of equipment and its operators.

so stand-by engine-generators are powerless to help.

Sola UPS systems bridge those vital moments, using
battery back-up to maintain “no-break” power long
enough to allow your generator to start up and stabilize.
With all Sola UPS systems, battery bank and output
inverter are always on-line and operating. This gives

D

C. SCR-Controlled UPS
D. SCR-Controlled UPS
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you the extra advantages of continuous line-voltage
regulation, isolation and AC wave-shaping, to protect
your critical equipment from routine power spikes, tran-
sients, line noise, overvoltages and brownouts. When
AC power fails, the output inverter simply continues
operating on battery reserve.

With our selection of UPS designs and wide range of
power ratings, there’s no need for any critical system of
any size to go unprotected any longer. Just talk to your
local Sola Electric representative or distributor. Or con-
tact Sola Electric, 1717 Busse Road, Elk Grove Village,
IL 60007. Phone: (312) 439-2800.

A UNIT OF GENERAL SIGNAL
5 - e ' i A i i i A

SOLA

The Power Protectors




If you can't get enough of the
real world into and out of your
system using the best available
mini- and microcomputers ...
consider what you could do
with one thats at least TEN
times faster!

We call it the AR-40, but you
might call it the world’s fastest
single-board microcomputer. It
combines array processing,
data interpretation and system
control all on a single board.
Burned in and ready to run.

How Fast Is Fast?

The AR-40 is a fixed-point,
three-address processor op-
erating at 4,600,000 instructions
per second. So it can eliminate
bottlenecks when you're infor-
mation saturated and through-
put limited.

Think of the advantages of
having a microcomputer able
to multiplex as many as 128
communication channels; or

sample as many sensors as you

want; or do whatever youre
doing now in a fraction of the
time! Faster can mean consid-
erably greater accuracy. Effi-
ciency, too, whenyou're talking
operations - per - second - per -
dollar.

No matter how you define
your instructions, they'll take a
flat 220 nanoseconds with the
AR-40. Including MULTIPLY.
And we'd be glad to tell you
precisely how we do it.

Our State-of-the-Art
Experience Can Help You

We've been building and in-
stalling ultra high-speed com-
puters and systems for the U.S.
ten vyears.

Government for

Now, using VLSI technology

and squeezing the utmost from

state-of-the-art devices, we're

able to deliver this break-

through performance to you

with a single-board, general

purpose, dedicated, 4.6 MHz

computer. With features that in-

clude:

« Full Set of Data Dependent
Operations

« Easy Programmability

« Flexible Addressing

« High Speed Digital Ports

« On-Board Analog-to-Digital
Conversion

« [EEE-488 Bus Interface

and much more.

If you need powerful pro-
cessing, decision-making and
control capabilities in a com-
pact, economical package,
weTe ready to provide you
with the hardware and soft-
ware support you need to
extend your applications’ hori-
zons by an order of magnitude.

Call John Meyn todcxy at (617) 891- 4700 or wnte
Digital Processing Division, Adams Russell Co., Inc.,

- 1370 Main Street, Waltham, qusqchusetts 02:1 54
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The exhibition at ncc ‘81 will consist of many pro-
ducts of interest to designers of computers, peri-
pherals, and computer based systems. Those pro-
ducts that have not previously been exhibited or
covered in our editorial departments are described in

CRT Termin
Custom LsI
Design and

al Incorporates
| Chips to Simplify
Lower Price

Viewpoint, a fully featured CRT terminal, uses pro-
prietary LsI circuits that reduce logic electronics to
11 chips to achieve a price 30% below that of other
terminals currently available in 0OEM quantities.
Designed for ease of use, high reliability, and ser-
viceability, the terminal is manufactured in one stan-
dard configuration; the only option is a screen filter.

All logic circuits within the unit are contained on a
single 6.5 x 8” (16.5 x 20-cm) card. A major com-
ponent of the card is a custom LSI video controller
chip which contains the equivalent of 148 individual
chips. This controller works in conjunction with a
Zilog z8 microprocessor to translate incoming data
from a host computer into signals that drive the CRT
monitor and display characters on its screen.

A single memory chip is used for the video refresh
memory circuit instead of the 5 or 6 chips required in
earlier units. In addition to a lower price, the
simplified design has resulted in reduced parts
count, lowered assembly and testing costs, and im-

84

REVIEW

the following pages. Many manufacturers who were
unable to meet the deadline for supplying information
for these pages will also have innovative products on
display in the Exhibition Hall at McCormick Place.

proved reliability and serviceability of the finished
product.

User friendliness is achieved through a movable
keyboard, a 2-position tilting CRT screen, and a glare
filter. Each feature makes the terminal comfortable
to use for prolonged periods of time. The keyboard
design emulates the Selectric keyboard and is at-
tached to the CRT module by a coiled cable that
allows it to be moved to an adjacent work area. Key-
board layout is designed in a typewriter like format.
A separate 14-key cluster includes cursor control
keys and an 11-key numeric pad laid out to ANSI
standards.

The 12” (30-cm) display presents light characters
on a dark background (reversible through switch
selection). Visual attributes include normal video
plus a choice of blinking, underline, reverse video,
half intensity, or zero intensity. The cursor can be
directly positioned through absolute address. All 96
displayable Ascil codes are formed using a 5 x 7 dot
matrix in a screen format of 24 lines by 80 charac-
ters. Also available are UK/Netherlands, Danish/
Norwegian, Swedish/Finnish, German, French, and
Spanish character sets. Refresh rate is 60 frames/s
(50 optional).

Communication interface is EIA RS-232-C/CCITT V.24,
operating through the range from 110 to 19,200
baud, switch-selectable. Conversational (character
at a time) transmission takes place in switch-
selectable full- or half-duplex mode. An auxiliary in-
terface for an EIA serial output peripheral is provided.
The terminal will pass all received data to this inter-
face and not react to commands from the data
stream.

The CRT unit measures 12.33 x 14.50 x 14”
(31.32 x36.83 x 35.6 cm) and weighs 20 Ib (9 kg).
The keyboard measures 15.25 x 7.125” (38.74 x
18 cm) and weighs 2 Ib (0.9 kg). Power re-
quirements are 110 V at 60 Hz, and operating
temperature is 10 to 40 °C.

Price is quoted as $650 for a single unit. In high
volumes, this decreases to under $450/unit. Applied
Digital Data Systems Inc, 100 Marcus Blvd, Haup-
pauge, NY 11787.

See at Booth 745

Circle 321 on Inquiry Card
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The Idea Is
etro-Graphics.

Z0%0020
it

Retro-Craphics is quite literally changing the face of the display terminal marketplace. Because
the line of graphic enhancement products that carries the Retro-Graphics name transforms some of
today’s most popular alphanumerics terminals—the DEC® VT100™ terminal, for instance, and
Lear Siegler's ADM-3A and 3A+ Dumb Terminal® products— into terminals that feature

full graphics capabilities.

These enhanced terminals feature complete emulation of their Tektronix® counterparts, the

4010 Series graphics terminals. Additionally, they boast vector drawing and point plotting capa-
bilities, selective erase, alphanumerics overlay, raster scan technology and, of course, complete
compatibility with industry standard software, including Tektronix Plot 10® and ISSCO's® DISSPLA®
and TELLAGRAF® And Retro-Graphics delivers all of this while retaining the original
alphanumerics features of the enhanced terminals.

Thousands of users who have put Retro-Craphics enhancements into action can attest not only

to the performance benefits but, importantly, to the often dramatic cost savings over comparable
terminals. Savings that have amounted to upwards of 50% and more. Together, high quality and low
cost make Retro-Graphics one of the brightest ideas to come along in some time, The 1dea you

can check out for yourself by calling your Digital Engineering distributor. Or contact us direct,

DIGITAL
== ENGINEERING

630 Bercut Drive, Sacramento, CA 95814
(916) 447-7600 TWX 910-367-2009

Retro-Graphics ™ is a trademark of Digital Engineering, Inc. Dumb Terminal® is aregistered trademark of Liear Siegler, Inc. Tektronix® and Plot 10® are trademarks of Tekir
ISSCO® DISSPLA® and TELLAGRAF® are reqistered trademarks of Integrated Software Systems Corporation. DEC ™ and VTI100 ™ are trademarks of I

See us at NCC Booth 5316 CIRCLE 54 ON INQUIRY CARD




Development System
Increases Productivity and
Improves Documentation

A z8000™ based multi-user development system,
Z-LAB 8000 uses a powerful minicomputer operating
system to perform microprocessor development
tasks in a microprocessor based system. The Zeus
operating system, an enhanced version of the
seventh edition of Bell Laboratories’ UNIX, is de-
signed specifically for software development and
text processing; it provides comprehensive software
development and documentation tools, and supports
emulation peripherals, to maximize programmer pro-
ductivity and documentation
quality. Supporting up to
16 users, the system de-
velops code for all Zilog
CPUs.

Zeus features a large user
base and a large software
base of development related
applications, as well as
enhancements including file
access controls, system
generation capability, and a
full screen-oriented editor.
Its 3-layer architecture in-
cludes an operating system
kernel, system utilities, and
development tools that
reduce user time required to
develop 16-bit code.

The highly wuser con-
figurable operating system
layer consists of a multi-

user, multitasking environment with a hlerarchlcal

file system for efficient file organization. Compatible
file, device, and interprocess |I/O simplify program-
ming and give programs increased general purpose
functionality. The system utilities layer includes a
command language comprehensive enough to write
programs. A communication program allows the
development system to communicate with other
Zeus or UNIX based systems. Communication is also
provided for emulation devices and development
modules. Included in the third layer’s development
tools are extensive language capabilities, including
C, Pascal, PLzZ/sys, PLz/AsM, a compiler-writing
system, and a general purpose macroprocessor. This
outer layer also provides text processing
capabilities, spelling error detection, and document
formatters for printers and phototypesetters.

86

All the system boards in addition to a power
supply are contained in the processor module. The
module’s z8001A based CPU board contains 8 serial
ports with programmable baud rates, 3 z8010A
memory management units, a parallel printer inter-
face, and EPROM with bootstrap monitor and power-
on diagnostics. Also included are a memory con-
troller board, 1 or more 256k-byte memory array
cards, an intelligent z80B based Winchester disc con-
troller, and intelligent z80B based cartridge tape con-
troller, and an optional serial
I/0 controller board. The
peripheral module contains a
24M-byte 8” (20-cm) Win-
chester disc drive, standard
17M-byte cartridge tape
drive, and power supply.

Organized in modular
fashion, system hardware
supports growth to a 32-bit
CPU. All system boards plug
into a 10-slot backplane
based on the high speed,
32-bit z-Bus Backplane Inter-
connect (zBl), guaranteeing
the system’s future upgrade
path. Two versions of the
development system are
available: model 20 includes
a CpPU, 2 intelligent con-
trollers, 256k bytes of ECC
memory, a 24M-byte

Wmchester disc drive, and a cartridge tape drive;

model 30 offers 512k bytes of ECC memory and 2
24M-byte Winchester drives.

Hardware options include additional 256k-byte
memory boards, up to four 24M-byte Winchester
drives, serial 1/0 controller, CRT terminals, and
character and line printers. Planned hardware
enhancements include a processor expansion
module that increases the number of card slots to
20; 40M-byte Winchester drives that can be mixed
on the same controller with the 24M-byte drives;
and an intelligent serial 1/0 controller. Zilog, 10340
Bubb Rd, Cupertino, CA 95014.

See at Booth 2309
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UNEQUALLED RELIABILITY

MAGSTRIPE™ CONTROLLER

e o

Denmark France Benelux, W. Germany, Norway Sweden United Kingdom
Technitron ApS Technitron Austria, Switzerland, Technitron A/ S Technitron Sweden AB  Tekdata Electronics
8, Smedeland 8, Avenue Aristide Italy. Spain, Portugal Dalaneveien 18 a Box 49013 Federation Road
DK-2600 Glostrup Briand Farrington Int'l. N-4600 Kristiansand S 100 28 Stockholm Burslem Stoke-On-Trent
Phone: (02)969822 92220 Bagneux Zijlweg 1 Phone: (042)31460 Phone: 08 /520520 STB4HY
Telex: 33514 Phone: 657.11.47 2013 DA Haarlem Telex: 18227 Telex: 11113 Phone: 0782-813631
Telex: 204792 The Netherlands Telex: 36427
Phone: 023319003
Telex: 41130
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32-Bit Minicomputer
Handles Large

Programs Without
Paging

Model 3230 is a midrange system in the Series 3200
family of Megamini computer systems that ap-
proaches the DEC VAX-11/780 in performance and yet
is priced comparably to the VAX-11/750. Expandable
to 8M bytes of directly addressable main memory,
the system allows parallel development of large
complex programs without cumbersome paging
techniques. Machine characteristics are designed
specifically to meet the power and flexibility needs
of high performance applications that have cost con-
straints, and to provide program compatibility with
other family members.

The machine incorporates 32-bit internal data
paths, allowing parallel processing of data. Memory
modules, general purpose registers, and writable/
fixed control store are also formatted in a 32-bit
structure. There is a total of 128 32-bit general
registers (in 8 sets of 16) that are provided as stan-
dard. They include 4 dedicated register sets for
handling the 4 external interrupt levels. The remain-
ing 4 sets are allocated by the operating system.

88

The dual-bus architecture provides a high speed
machine/machine communications path for interfac-
ing secondary storage devices such as disc and tape
units, as well as a medium speed man/machine com-
munications path for interfacing devices such as
printers, consoles, and card readers. Integral to the
processor is a hardware memory manager that pro-
vides memory segmentation, relocation, and protec-
tion under operating system control. This device
translates a program address into a physical memory
address and also monitors all memory accesses to
provide write and execute protection of a specified
memory block. The technique ensures that a task
exists in a fully protected environment.

Cache memory is configured as a 1k-byte direct
mapped fast memory, and is organized into 64
blocks, each 16 bytes long. It consists of a high
speed bipolar memory residing between the pro-
cessor and the memory system and provides a
significant performance enhancement. Cache im-
plementation reduces the effective access time of
main memory from 500 ns to 340 ns, based on an
80% cache hit ratio. The main memory system is
made up of 512k-byte modules that achieve an
access time of 500 ns. The minimum system has
0.5M bytes; two expansion configurations are
available: one a 4M-byte unit and one an 8M-byte
unit. Error correction is standard with the memory
system.

The DMA /0 subsystem (DIOS) is a high perfor-
mance, intelligent communications controller for the
system. The subsystem offloads the cPu by pro-
viding DMA facilities between main memory and
multiple-1/0 devices that allow data transfers to take
place with no processor intervention. The unit can
support up to 63 2-wire or 31 4-wire data com-
munications devices, and provide a peak throughput
of 100k char/s.

Options include the high performance floating
point processor that provides 48 single- and double-
precision floating point instructions. It also contains
eight 32-bit single-precision registers and eight
64-bit double-precision registers. Data can be
transferred between single- and double-precision
registers for mixed mode calculations. Accuracy is
achieved via R-Star rounding that provides higher ac-
curacy than conventional rounding over extended
calculations.

Among reliability features incorporated into the
system are memory ECC; error logger that keeps a
journal of all errors detected through ECC; battery
backup; self-test on power-up; multimedia
diagnostic programs for processor, memory, and
peripherals; and remote diagnostics. Perkin-Elmer
Corp, Computer Systems Div, 2 Crescent Pl, Ocean-
port, NJ 07757.

See at Booth 726
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We've just opened up the
132-column terminal market.

At $1395 list, our new
DT 80/3 is the lowest-priced
132-column terminal on the
market. Even better, no com-
parably-priced terminal pro-
vides more state-of-the-art
features.

The DT 80/3 starts with
a typewriter-style detach-
able keyboard with a famil-
jar touch and a non-glare
screen. You get both 80-
and 132-column formats,
smooth scrolling, split
screen/regional scrolling,
double-high double-wide
characters, four cursor con-
trols, even selectable video
attributes like dimming, in-
verse or blink.

Advanced editing tech-
niques include fixed and
variable tabbing, insert/de-
lete line, backspace and
Clear to end of screen/line.

Plus you get high-end
sophistication like special
graphics, software self-test,
CRT Saver, even an optional
large screen for improved
readability in 132-column
mode.

Already indebted to your
host software investment?
The DT 80/3 has keyboard
compatibility modes for
four popular terminals as a
subset of its advanced fea-
tures. They include our own
Datamedia 1521A, ADDS
Regent 25, Hazeltine 1420,
and Lear Siegler ADM3A.
Now you can dramatically
upgrade without sacrificing
your existing software in-
vestment.

If you're like many
users, you've been waiting
for a low-cost way into the
high performance market.
The new fully-featured
DT 80/3 is your opportunity.
For all the inside informa-
tion, write or call the smarter
terminal maker: Datamedia
Corporation, 7401 Central
Highway, Pennsauken,

New Jersey 08109.
(609)-665-5400.

| Tell me more Name
about the software-
I saving

I
I
I
SeeusatNCC |DT80/3 = {
I
I
I
I

Title/Dept

Booth #4524 E] Please send product e
I

lj Please have your
WHe meallig = i
| demonstration Iplantobuy —__ terminals this year

C.DES. 4/81
| o

From the smarter terminal maker.
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500-MHz LOGIC ANALYZER

e e
C e w
O
il ERw
Col mas
CC aaa

s EAN
|

'8 R0R0 DOBOB BEEREC

Model k500-D features a 500-MHz clocking rate and can
record analog signals at bandwidths to 100 MHz. Noise
pulses, transitions, and other events can be captured and
sampled every 2 ns. Both analog and digital information
may be displayed simultaneously, allowing comparison and
correlation of 2 types of data in troubleshooting analog/
digital interfaces. The microprocessor based test system
has an interactive keyboard and display and is compatible
with the IEEe 488 interface bus for use in fully automated
testing applications. Other features include 2k words of
solid state memory, active high performance probes for
each of its 8 channels, self-test routines, and switching in-
stead of linear power supply. For logic analysis users can
view up to 8 channels of timing diagrams or display data in
binary, octal, hexadecimal Ascll codes, or a combination.
Up to 8 timing channels may be recorded and viewed
simultaneously, or the user can operate the instrument in
scroll mode to record an 8-channel timing diagram 1 signal
at a time. Analog capability includes 100-MHz bandwidth
by a 4-bit ADC, resulting in resolution of 1 partin 16. The
analog waveform can be displayed along with 4 other
digital timing signals. Gould Inc, Instruments Div, Bioma-
tion Operation, 4600 Old Ironsides Dr, Santa Clara, CA
95050.

See at Booth 941
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NETWORKING SYSTEM FOR
PERSONAL COMPUTERS

Allowing up to 64 devices to be attached to an economical
high performance local network, Constellation Il supports
1M-bit/s data transmission over up to 4000-ft (1219-m)
shielded twisted pair. The system accommodates attach-
ment of similar or dissimilar computers and allows for shar-
ing such local resources as hard or floppy disc storage,
printers, or gateways. No isolation circuits are required.
Any network protocol can be layered onto the network
links. The intelligent network interface controller transfers
a message of any length error free from node to node
without host software intervention. Corvus Systems, Inc,
2029 O'Toole Ave, San Jose, CA 95131.

See at Booth 3014
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STATISTICAL NETWORK PROCESSOR

A microprocessor controlled data communications device
that functions as an intelligent concentrator and statistical
time division multiplexer, the SNP-1000 features a multipoint
option that allows the user to poll a number of remote sites
along a single transmission line. This permits the network
designer to optimize telephone line savings in applications
where a conventional concentrator, FDM, TDM, or ITDM can-
not be effective. The device is available in 2-, 4-, and
8-channel models that concentrate asynchronous inputs
into a single high speed output for maximum operating effi-
ciency. It can also be equipped with a command and diag-
nostics port that provides the capability of monitoring all
system functions, and of altering most system operating
parameters from a single centrally located console.
Features include error checking routines, downline loading
of changes in remote site operation from central location,
and continuous self-testing. Completely transparent to ter-
minals, cpus, and software, it can be installed with no
change in existing systems. Also on display will be 3 asyn-
chronous limited distance modem products: the 1200-
bit/s ALD-XR; the ALD-LP with board mounted varistors that
protect receive circuitry from high voltage surges; and the
LP/XR, an extended range version. Prentice Corp, 795 San
Antonio Rd, Palo Alto, CA 94303.

See at Booth 1604
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SOFTWARE DEVELOPMENT SYSTEM

System C/70 executes C language and UNIX? operating
system, and also provides a network services computer.
Combined with the company’s network nodes, it ad-
dresses a complete range of distributed processing applica-
tions. All assembler
code is replaced
with either c lan-
guage functions or
microroutines; the
need for translation
into assembler lan-
guage is eliminated.
C/70 is a micropro-
grammable 20-bit
computer with a
32-bit microword
length. Components . s

include an 8k x 32- e

bit micromemory, 1k x 12-bit dispatch memory, 32k to 1M
x 20-bit macromemory, 1k x 20-bit register file, and ALU,
all connected by source and destination buses. The ar-
chitecture is specialized for efficient operation of ¢ and UNIX
by an instruction mapper and memory management unit.
Function calls are performed in about 8 us. A number of
enhanced program development tools and a complete
library of C routines are available. The user can select which
C support or C library routines are to be put into microcode.
BBN Computer Corp, 33 Moulton St, Cambridge, MA
02238.

See at Booth 4500
Circle 327 on Inquiry Card
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BOSCHER
STAYING PO R
INEURO

' BOSCHERT NOW OFFERS

' THE FIRST U.S. SWITCHING
- POWER SUPPLY TO WIN
/ VDE 0730 CERTIFICATION.

/ Regulations of the Verband
/ Deutscher Elektronika (VDE)
/ set tough new operating stan-
/ dards for electronic equipment
{ sold in West Germany and most
/ of the rest of Europe. Now
~ Boschert can help you gain VDE
’ approval for your OEM systems in
European markets, with the first
© American 200-watt switching power
' supply to comply fully with VDE
0730 safety specifications and meet
' VDE 0871 noise requirements. Thus
- improving the marketability of your
- products in Europe.
, Introducing the XL200-3501 —good
. news for any manufacturer of micro-
/ computer-based systems. This super-
/ efficient switching power supply delivers
/ upto 200 watts of power in a compact,
, lightweight, field-proven design. Its two
/ jumper-selectable input ranges (95-130V
! and 190-265V AC), four output posts, and
/ total regulation against power fluctuations
' make it ideal for word processors, intelligent
{ displays, and the full range of small business
/ computers.
, Best of all, our XL200-3501 is here today
; tosupply manufacturing runs of any size or
{ requirement.
; So remember; if you're marketing systems in
Europe today, two things are certain: VDE 0730
¢ is here to stay—and so is Boschert, with total
. support for all your power supply needs. From 25
¢ to 1500 watts, from prototype to full production,
~ Boschert leads the way.
; For more information on the XL200-3501 or any
7 of our open frame switchers or submodules, write
! Boschert Inc., 384 Santa Trinita Ave., Sunnyvale, CA
;’} 94086. Or call (408) 732-2440.

oshert

SWITCHING POWER
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The 4T switching power module converts 110 to 220 Vac
to an unregulated 50-Vdc output for driving switching 3T
regulators. The switching transformer replaces bulky
50/60-Hz transformers and rectifiers with a small, light,
and efficient module capable of up to 500-W output
power. It meets stringent VDE 0730 safety requirements and
is UL approved as well. A terminal block connector allows
external section of ac capacitors. Having the same dimen-
sions and mounting as 3T switching regulators, the unit of-
fers low power dissipation and user changeable
110/220-Vac input, and is brownout proof and overload
protected. Efficiency is 88% at 500-W output. Average
output current ranges from O to 12 A; current limitis 15 to
18 A, and switching frequency is 22 to 26 kHz. Output im-
pedance is 0.25 (2, and inrush current is 36-A peak with
cold start, 130-A peak with hot start. Boschert Inc, 384
Santa Trinita Ave, Sunnyvale, CA 94086.

See at Booth 1706
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Plug-A-Bubble is a 128k-byte capacity bubble memory
cassette designed to provide permanent memory storage in
harsh environments or in critical data storage applications.
Each ruggedized cast aluminum cartridge contains the 7110
1M-bit bubble memory component, along with the 7220
controller, and other bubble circuit chips. Up to 2 cassettes
can be configured into each system interfacing with stan-
dard isBXx module bus. The system includes the capability to
operate in DMA mode for flexibility in microprocessor based
systems. Measuring 6.1 x 3.6 x 0.80” (15.4 x 9.1 x 2.04
cm), the cassette fits into a holder that measures 1.1 x 3.8
x7.75" (2.8 x9.6 x 19.7 cm). Each cassette has a 48-ms
average access time and a burst data transfer rate of 12.5k
bytes/s. Power requirements are std 5 and 12 V, totaling
12W/cassette. The system offers both the nonvolatile
reliability inherent in bubble technology and automatic fire
code error correction. Intel Corp, Memory Systems Opera-
tion, 1302 N Mathilda Ave, Sunnyvale, CA 94086.

See at Booth 611

m
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DESKTOP BUSINESS COMPUTER WITH
5M-BYTE WINCHESTER DISC

A totally integrated desktop business computer, System
1500 incorporates a 5M-byte Winchester disc drive that
transfers data at 5M bits/s and can be configured to appear
as one continuous unit with capacity for 5.2M bytes or as
two separate 2.5M byte units. A 700k-byte double-sided,
double-density flexible disc drive is used for hard disc
backup and for program and data transfer via removable
flexible diskettes. Eight diskettes back up the full Win-
chester capacity. An automatic error correction feature
allows the disc controller to automatically correct up to 11
bits per physical sector. The system includes a high perfor-
mance keyboard with 60-key typing array and 13-key add-
ing machine cluster, up to 64k bytes of RAM, 12” (30-cm)
CRT formatted in 24 lines of 80 chars/s, 8-bit z80 pro-
cessor, and communications and printer interfaces. The
system uses CP/M operating system and applications soft-
ware packages provided with the company’s other
business computers. Digilog Inc, Microcomputer Div,
Babylon Rd, Horsham, PA 19044.

See at Booth 1341
Circle 330 on Inquiry Card

DIGITAL IMAGE PROCESSING SYSTEM

Designed as an interac-
tive standalone image
processing system op-
erating at 0.03 s, Vi-
sion One/10 has
memory capacity of up
to four 512 x 512 8-bit
images and up to four
512 x 512 1-bit
graphic planes. An
LSI-11/02 computer con-
troller with a P/ROM
operating system is
used, with additional
RAM space available for
user code. An inline
realtime pipeline pro-
cessor provides bright-
ness enhancement and
color modification. The
system’s pseudocolor
processor has 8 bits to
24 bits out, with 8
blue, 8 red, and 8 “
green. Zoom feature é

provides 1x, 2x, or 4x image enlargement. There is also a
software operated histogram and bilinear zoom. Options in-
clude monochrome high resolution vidicon camera,
10-MHz ADc, small area brightness or color control, and im-
age combination hardware to add, subtract, multiply, or
divide two 5122 images in real time. Comtal/3M, 505 W
Woodbury Ave, Altadena, CA 91001.

See at Booth 2504
Circle 331 on Inquiry Card

COMPUTER DESIGN*APRIL 1981




Introducing the remarkable 132-column
Paper Tiger™ 560. The first full-width matrix
printer to give you fully formed characters
for alow $1695.*

The new 560 features a staggered nine-
wire ballistic type print head that overlaps
dots in both horizontal and vertical planes.
It bi-directionally prints up to 150 dense, text
quality characters per second.

The 560 also features a reliable cartridge
ribbon that lasts up to four times as long

resents a breakthrough in matrig printing
ring the user excellent print quality wit]
lce of a matrig printer. Employing a uniq
red column' head manufactured by Integr
creates high quality printouts by overla

Paper Tiger 560 Print Sample

as spool and cassette ribbons, separate
heavy-duty stepper motors to drive the print
head and advance the paper, plus true
tractor feed.

And famous Paper Tiger performance
comes with every new 560. Like fixed or
proportionately spaced text, programmable
tabbing and business forms control, auto-
matic text justification, print formats to 220

See us at NCC Booth #1732

columns, parallel and serial interfaces, self-
diagnostics, and more. All inside the most
compact printer of its kind.

Need more stripes? Dotplot,™ our high-
resolution raster graphics package, is stan-
dard on every 560.

For data processing, word processing
and small business applications, this is your
Tiger. The business-sized Paper Tiger™ 560.

It's a Tiger you can count on.

Call TOLL FREE 800-258-1386 (In New
Hampshire, Alaska and Hawaii, call
603-673-9100.) Or write: Integral Data
Systems, Inc., Milford, NH 03055.

i@lntegral Data Systems, Inc.

*Suggested single-unit U.S. price. Very generous OEM discounts available.
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VIDEO TERMINAL

Designed to enable existing and prospective users of the
DEC VT52, Hazeltine 1500, and ADM 3A terminals to obtain all
facilities of these units, the 4420 also offers switch-
selectable emulations in enhanced mode, improved video
quality, greater operator convenience, and workstation
layout flexibility. It also provides user control of formatting
and video attributes, screen editing, smooth scrolling, and
support for local printing and semigraphics facilities. The
terminal consists of a compact display unit whose viewing
angle is adjustable to suit the operator and a separate
(serially connected) low profile keyboard. Nonreflective
display gives 24 lines of 80 10 x 8 dot matrix chars. Char
sets are available for major European and American re-
quirements, each supported by an appropriate national
keyboard style. Intelligence is based on the F-8 microcom-
puter system and is programmed to produce the emulations
and additional functions in enhanced mode. The program
also enables features traditionally handled by mechanical
switches and PCB jumpers to be selected and changed by
use of commands typed at the keyboard. Connection to the
host is via a serial link with a choice of switch-selectable in-
terface and protocol options. A local printer may also be
connected using the software controlled printer port,
enabling local dumping of screen contents or printing of
data from the host, either alone or in parallel with display of
data. Facit Inc, 66 Field Point Rd, Greenwich, CT 06830.

See at Booth 918
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SINGLE-CARD MODEM

cM2020 1200-bit/s direct connect modem measures 30 in?
(194 cm?) and is compatible with Bell 202s. Microprocessor
based unit features onboard auto-dial and auto-answer.
Onboard test circuitry enables either self-testing or testing
via DTE. The board also provides frequency sensitive carrier
detect circuitry, and selectable call origination that sup-
ports auto-dialing, dial-through, and conventional dialing.
Intertel, 6 Shattuck Rd, Andover, MA 01810.

See at Booth 874
Circle 333 on Inquiry Card

94

READ/WRITE MAGNETIC HEADS

A thin film 18-channel 0.5” (1.27-cm) tape head capable
of greater than 0.5-mV output when operated in GRC
(group code recording) mode, at 18,084 flux reversals/in
(7119/cm) and 100 in/s (254 cm/s), will be shown. Also
exhibited will be streamer heads, flexible disc heads, and
0.5” (1.27-cm) heads. Streamer heads for Winchester
disc backup feature 2-channel serpentine with optional
erase. The line is capable of 2, 4, 8, or 16 tracks on 0.25”
(0.64-cm) tape. Flexible disc heads are patent pending
Z-axis double-sided models with 96/100 tracks/in
(37/39/cm). The 0.5” heads feature LTC lifetime ceramic
tape surfaces, guaranteed to outwear hard chrome by a
factor of 3 to 1. These heads are designed to be opera-
tional at 6250 bits/in (2460/cm) up to 200 in/s
(508 cm/s) in GCR mode. Nortronics Co, Inc, 8101 Tenth
Ave N, Minneapolis, MN 55427.

See at Booth 511
Circle 334 on Inquiry Card

EXPANDED KSR CRT TERMINAL

An enhanced version of the company’s Ambassador line,
Ambassador 11 15” (38-cm) CRT terminal triples the number
of programmable function keys to 48 for a total of 64
downloadable functions, and increases the number of
bytes available for downloaded strings. A new function key
initialize mode loads keys PF1 to PF12 with shift level func-
tions. The define area qualification table has been ex-
panded to allow up to 380 individual areas on the page to
be defined as: accepting all keyboard input, numeric only,
concealed entry, right justified, page tab stop, protected,
or protected and guarded from transmission. An alternate
cursor mode allows the host to write to the terminal via a
blind cursor without interrupting the operator. Self-
diagnostics now include indication of checksum error or
memory failure. The new features are added to the std
capabilities of the previous version such as 60-line,
4800-char display and keyboard selectable baud rates of
110 to 19,200. Users of the previous versions may pur-
chase updated ROMs to retrofit to their equipment. Ann Ar-
bor Terminals, Inc, 6175 Jackson Rd, Ann Arbor, MI
48103.

See at Booth 208
Circle 335 on Inquiry Card
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Forget about compatibility with
the Multibus, Q bus, S-100 bus,
Unibus or the host of others. Most
systems have an RS-232 data port.
So select an'RS-232 compatible
peripheral from Columbia Data
Products and leave the bus
confusion to others. ¥

System compatibility isn’t all you
get with CDP peripherals. You also
get microprocessor intelligence in
our floppy disk, cartridge tape or
RAM based storage systems.

That intelligence gives you
remote control and failsafe opera-
» tion for data acquisition applications

...comprehensive editing for data
entry, graphics and data processing

. applications...file management and

telephone data logging for data
communications applications.

And Columbia Data peripherals
also deliver performance. Dual port
data transfer rates can be up to 19.2K
baud, with storage capacity of 5.15

- Mbytes on tape, 180 Kbytes on disk

and 32 Kbytes in RAM. The buffered
input and output ports can be set at
different baud rates to match system
requirements and constraints...or
achieve data rate conversions.

" CIRCLE 59 ON INQUIRY CARD

DB-16
Data Buffer
System

300D

High
Performance
Tape Storage
System

300C
Tape
Storage
System

400
Disk
Storage
System

With intelligent tape and disk
systems priced under $1400 and
semi-conductor storage under $700

“in OEM quantity, you get that com-
patibility and performance at the
right price.

- IvE
DATA PRODUCTS,INC.

Columbia Data Products, Inc.
8990 Route 108

Columbia, Maryland 21045

(301) 992-3400




Holmberg DIP IC Sockets set
two new pricing standards:

2. Palladium/silver
contact prices
_ guaranteed
~._ for a year!

Now you can specify Holmberg
low-profile J6-DS Economy Series

DIP IC Sockets with 18 carat gold in

the contact zone — at about the same price

as units with conventional tin/lead contact They’re two more good

plating! reasons you should specify
Or you can specify Holmberg J6-DS IC - J Holmberg IC Sockets in
Sockets with 60/40 palladium/silver contacts i all popular sizes, from 8 to
that rival the performance of gold — at an 40 pin positions. They're totally interchange-
economical price that Holmberg will guaran- able with any standard make, for easy in-
tee for 12 months! stallation or replacement of leaded 1Cs and
Unbelievable? other DIP components on PC boards up to
These are just two of the amazing break- 0.125” thick.
throughs in pricing and performance coming Place a trial order now. You'll be sur-
from Holmberg Electronics. And Holmberg is prised how fast Holmberg Interconnects
coming on strong! get into your system!

19)= EEcTRonics

The Board Interconnect Professionals

Asheville Highway 17071 Murphy Avenue
Inman, South Carolina 29349 Irvine, California 92714
(803) 472-2821 (714) 556-2930
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RASTER MATRIX LINE PRINTERS

Model 150 prints at 150 lines/min and is field upgradable to
300 lines/min; the 300 prints at 300 lines/min and features
non-stop printing. Both models space lines vertically at 6
and 8 lines/in (2 and 3/cm) and print on 1- to 6-part forms.
A graphics mode per-

mits plotting with a

resolution of 60 x 72

dots/in (23 x 28/cm).

Normal printing is at 10

chars/in (3.9/cm). A

compressed print mode

shrinks character width

to 16.5 chars/in

(6.5/cm) so that 132

characters fit on 8.5”

(21.6-cm) wide forms

or 220 characters can

be printed on 14.875"

(37.8-cm) wide forms.

Print matrix is 9 x 7 for

std uppercase charac . '

ters and 9 x 9 for characters W|th descenders. The 300 has
2 independent printheads; a microprocessor shuts down
either if a problem is detected so that users can continue
operating until the malfunction is corrected. Other design
features include endless loop ribbon cartridge with single
stepper motor drive, dual microprocessors, multiple-
character sets, compressed print mode, software selec-
table graphics mode, and full forms control, including forms
length switch and down loadable uru. Units have both a std
Rs-232 serial interface with multiple-protocol selection and
a Centronics compatible parallel interface. Serial baud rate
can be operator selected from 300 to 9600 baud, and a
7-line character buffer maximizes throughput for either in-
terface. Trilog, Inc, 17391 Murphy Ave, Irvine, CA
92714.

See at Booth 1728
Circle 336 on Inquiry Card

PROCEDURE LIBRARY

Econometrics and Time-Series Library (SAs/eTs) offers full
range of forecasting, modeling, and reporting tools for
business and economic applications. FORECAST procedure
provides an automatic method of generating foretasts for
hundreds of variables. STATESPACE and ARIMA procedures
analyze and forecast multivariate and univariate time-series
data, respectively. COMPUTAB procedure organizes data into
tabular form and prints row and column reports such as
balance sheets, income statements, and other summary
reports. Financial and econometric models are handled by
modeling procedures for estimating, simulating, and
predicting linear and nonlinear systems. Other system
features include seasonal adjustments, picture formats,
and financial functions. The SAS software system, required
to use SAS/ETS, runs on IBM 360/370/303x/43xx and com-
patible machines under 0S, 0S/vS, and VM/CMS. SAS Institute
Inc, PO Box 8000, Cary, NC 27511.

See at Booth 116
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DATA LINE MONITOR STORAGE SUBSYSTEM

MSU Il mass storage unit is a dual-floppy disc companion to
the DLM 11l data line monitor that expands the monitor’s ap-
plications in unattended monitoring situations and for off-
line fault analysis of long data streams. The turnkey tech
control -solution provides, in a self-contained package,
automatic monitors and alarms, network diagnostic facili-
ties, network reconfiguration capabilities, and extra
cabinet storage space for modem and cables. The micro-
computer based units provide operating simplicity as well
as expansion capabilities needed by sophisticated data
communications applications. Digilog Systems, Inc, Net-
work Control Div, Babylon Rd, Horsham, PA 19044.

See at Booth 1341

Circle 338 on Inquiry Card

14” WINCHESTER DISC DRIVE

Marksman m80 Winchester disc drive with three data sur-
faces and two 14” (36-cm) discs has a capacity of
81.96M bytes. Specs include 24k bytes/track, 480
tracks/in (188/cm), and 7545 bits/in (2970/cm). Data
transfer rate is 960k bits/s. Access times are 20 ms (min),
50 ms (avg), and 100 ms (max), and latency time is 12.5

s (avg). Options include an intelligent Marksman inter-
face that provides the user with a means of attaching the
drive to his particular cpu. Century Data Systems, Inc,
1270 N Kraemer Blvd, Anaheim, CA 92803.

See at Booth 2104
Circle 339 on Inquiry Card

UPGRADED RECEIVE-ONLY
PRINTER TERMINAL

Replacing the earlier version of the 1201 printing terminal,
Miniterm® model 1201 offers as standard a 2k buffer, poll-
ing, self-test, serial interface, and selectable 50/60-Hz in-
ternational power supply. Options now available include
high resolution plotting, answerback, 4k buffer, 20-mA
current loop interface, and 9600-baud communications.
Print speeds are up to 50 chars/s. As in the previous model,
the new version offers switch-selectable 80/132-col for-
mat, adjustable print darkness, 96-char u/lc Ascll code with
underscore, remote terminal reset, and controls for paper
feed, online/offline, and reset. Computer Devices, Inc, 25
North Ave, Burlington, MA 01803.

See at Booth 1232
Circle 340 on Inquiry Card




Using thin film read/write heads, the sT512 5.25”
(13.34-cm) micro-Winchester™ drive offers 12.76M-byte
unformatted and 10M-byte formatted storage capacity on
two platters. Recording density is 10,202 bits/in
(4016/cm) on a total of 1224 tracks at 270 tracks/in
(106/cm). Thin film heads do not require write precompen-
sation on innermost tracks. Avg latency is 8.33 ms, avg
seek time is 100 ms, and settling time is 50 ms. Drive
rotates at 3600 r/min and requires only 5 and 12 Vdc
+ 5%. Reliability figures for the drive include soft error of 1
in 10"° bits read, hard error of 1 in 10'2 bit read, and seek
error rate of 1 in 10° seeks. MTTR is 30 min; MTBF is ex-
pected to be 11k power-on hours. The unit is compatible
with the company’s 6.4M-byte model ST506 drive. Seagate
Technology, 360 El Pueblo Rd, Scotts Valley, CA 95066.

See at Continental Plaza Hotel

Circle 341 on Inquiry Card

Sovereign uses a multiple processor architecture to provide
onsite information management. Its design allows users to
assign each task to a separate computing element with its
own memory and processing capability. It complements
the central data processing center to make the mainframe
system more efficient by providing preprocessed data,
greater data accessibility, and lower information costs to
remote users. Processing terminals in a system can work
independently or together. The file processor in the system
has its own operating software for maintaining, sorting, up-
dating, retrieving, and outputting records and files. User
programming is accomplished using an enhanced version
of BASIC or an advanced version of ANSI 74 coBoL. Com-
munications to the mainframe can be either batch or in-
teractive, using various IBM protocols or those of other
systems. In addition, the system can communicate concur-
rently with more than one mainframe or other computer
systems from the company. Each terminal acts as a com-
munications processor. Microdata Corp, 17481 Redhill
Ave, Irvine, CA 92713.

See at Booth 852

Circle 342 on Inquiry Card
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FIB

=R OPTIC COMMUNICATIONS SYSTEM

Consisting of optical link communications line interface and
modem expander, system operates in full-duplex mode
over a distance of 2 km. The optical link communication
line interface is designed to link together 2 op-1 display
computers or any synchronous or asynchronous devices
using standard Rs-232 communications ports. The interface
provides virtually noise free operation, high speed trans-
mission, electrical isolation, and data security. The link
transfers data at any switch-selectable synchronous baud
rate from 9.6k to 2.46M using built-in clock generator, or
from 9.6k to 300k baud using external clocks acquired
from the 2 devices. It may also run at asynchronous rates
from dc to 125k. The modem expander allows up to 4 or 8
op-1 display computers to be interfaced into a standard
modem or optical link line interface. It can be interfaced
with any asynchronous or synchronous baud rate from
9.5k to 2.5M as well as any asynchronous baud rate from
dc to 125k. The expander broadcasts messages from the
host display computer to a max cluster of 8 display com-
puters. It can also accommodate an optical line interface,
allowing a cluster of computers to be located several thou-
sand feet from the host. Ontel Corp, 250 Crossways Park
Dr, Woodbury, NY 11797.

See at Booth 2805
Circle 343 on Inquiry Card

Discus M10 is available for s-100 or Cromemco machines.
Supplied complete with disc controller, cables, fan, power
supply, cabinet, and CP/M operating system, the unit stores
10M bytes on an 8” surface. Up to 3 additional drives
allow system storage of more than 40M bytes. The sealed
media hard disc drives use S-100 controllers that incor-
porate intelligence to supervise all data transfers through 4
/0 ports (command, 2 status, and data). Transfers be-
tween drives and controllers are transparent to the cpu.
Controller can also generate interrupts at the completion of
each command, significantly increasing system through-
put. Sectors are individually write protectable for multi-
user environments. Morrow Designs, 5221 Central Ave,
Richmond, CA 94804.

See at Booth 146

Circle 344 on Inquiry Card
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Your Smart Choice!

BEEHIVE’'S NEW INDUSTRY STANDARD

DM5A

DM5 - '
B BD EXTENDED FEATURES
$ LIST®

Function Keys ®
m Editing Capability

12-Key Pad =
® Block and Character Auxiliary Printer m
Transmission

Port with Flow Control
® Mem-Lock (Split Screen) Current Loop =
m Anti-Glare P42 Green CRT X-on X-off m
® Line Drawing Capability Printer Control
® Programmable Status Line

*Quantity Discounts
Available

~ plus even more!

rol Keys m Upper / Lower Case Characters m Programmable Baud Rates
lling m Line Lock m Tabbing Capability m Cursor Addressing & Sensing
Field Attributes: Half Intensity; Blinking; Reverse Video;
urity; etc. m Self Test m Line Monitor Mode m Keyboard Enable / Disable
Transmission Cancellation m Intelligent, Detached Keyboard

| CALL TOLL FREE
(800) 453-94549

=

BEEHIVE INTERNATIONAL

“A proven competitive manufacturer of smart terminals”

: '(774) 540~8404 Sunnyvale (408) 738-1560 FLORIDA Altamonte Springs (305) 830-4666
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REALTIME NETWORK CONTROL SYSTEM

Network control information is provided in real time by the
RM200. With up to 20 measures collected simultaneously
and continuously for every line, control unit, and device in
the network, users can identify network and line avail-
ability, response time categorized into network and host
delays, retransmission measurement for line error analysis,
and a variety of general measures such as messages
statistics and polling data. Coupled with a network infor-
mation data base of the line names, applications, line
groups, and network configuration, the unit offers realtime
color graphics displays, audible alarms based on user
selected threshold values, and realtime hardcopy reports
for trouble ticketing applications and archival storage. A
basic menu and function key approach make it easy to
view global network status or to zoom in on specific prob-
lem area. Support for BSC and SNA/sDLC as well as both
synchronous and asynchronous lines make the unit ap-
plicable to many environments. Tesdata Systems Corp,
7921 Jones Branch Dr, McLean, VA 22101.

See at Booth 508
Circle 345 ‘on Inquiry Card

BUSINESS GRAPHICS PACKAGE

Tell-A-Graph version 4.0 allows a user with no program-
ming skills to create professional looking charts and graphs
using conversational English commands. It provides im-
proved graphics quality output and rigorous handling of
char spacing in text strings. Package features fully an-
notated horizontal and vertical bar charts, enhanced pie
chart design, sophisticated blanking capabilities, calendar
axes, and the ability to create European graphs. It
automatically generates a legend, scales axes to fit data,
and centers and positions title and axis labels. The device
independent package will draw on any graphics device that
can be driven by a program on a host computer. Odyssey,
an integrated system of mapping programs and geographic
data analysis developed by the Harvard Lab for Computer
graphics and Spatial Analysis, and Disspla, a general pur-
pose graphics library of FORTRAN subroutines, will also be
demonstrated. Integrated Software Systems Corp, 4186
Sorrento Valley Blvd, San Diego, CA 92121.

See at Booth 2513
Circle 346 on Inquiry Card
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SMALL WINCHESTER DISC DRIVE

Cynthia D 505 is a
5.25” (13.34-cm)
fixed disc drive
packaged in the
same dimension as
an industry standard
mini-floppy drive
that stores 6.38M
bytes unformatted.
Access time s
170 ms avg, and
data transfer rate is
5M bits/s. The drive
has 7690-bit/in . :
(3028/cm) recording density and track density of 255
tracks/in (100/cm). Also shown are compatible disc drive
subsystems for DEC LSI-11 Qbus and pPDP-11 Unibus systems.
Cii Honeywell Bull, 200 Smith St, Waltham, MA 02154.

See at Booth 563

Circle 347 on Inquiry Card

TAPE READER/PUNCH STATION

Designed to save space while offering advanced features,
the desktop sized 4601 measures 19 x 10 x 5” (48 x 25
x 12.7 cm) and weighs 14 |b (6.3 kg). Single unit performs
punching and reading functions simultaneously and/or in-
dependently. Featuring a microprocessor controlled inter-
face with buffer memory, the station also has skip-delete
and full tape editing features, an RS-232-C interface with a
choice of 110, 300, 600, or 1200 baud rates, and low
noise level. It handles all types of mylar and paper tape. The
75-char/s punch has an MTBF that exceeds 100M char. The
reader features a carriage return delay and is able to read up
to 120 char/s even when the tape is worn or of poor
quality. In half- or full-duplex mode, the reader can send to
either DTE or DCE, or both, and punch provides hard copy of
incoming data. In local mode, it communicates with DTE
and offers char at a time, line at a time, backspace, and
skip editing facilities. The punch provides hard copy of data
received from either DTE or reader. GNT Automatic Inc,
1560 Trapelo Rd, Waltham, MA 02154.

See at Booth 3004
Circle 348 on Inquiry Card
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Introducing

the Board-And-A-Half
connector.

Ahhh, finally, an effective two-piece stacking connector system.
No more need to choke a board to the point of death
before designing in more capacity. A board-and-a-half.
Mother and daughter—with the daughter stacked no more than .510" tall.
It's called the Viking Stack-Con.
Another excellent idea very neatly done.

VIKING

CONNECTORS

21007 Nordhoff Street | Chatsworth, CA 91311, U.S.A.
(213) 3471-4330 | TWX 910-494-2094
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MINI-FLOPPY BASED COMPL

A Constellation series microsystem, SCORPIO is packaged
with a DEC LSI-11/2 cPu, 64k bytes of memory, serial /0 port,
and 2 double-sided, double-density '5.25” (13.34-cm)
mini-floppy disc drives. The system provides 1.8M bytes
of disc storage as opposed to 1M bytes for DEC systems.
The drive has an average access time of 177 ms, a 0.25-s
start-up time, and a 2-ms track to track step rate. This
allows users to retrieve information on a realtime basis. The
read mechanism provides increased disc life and greater
reliability as an added feature. Emulating DEC’s RXx01 single-
sided, single-density configurations and Rx02 single-sided,
double-density configurations, RXv21 drive operates in RX03
double-sided, double-density floppy systems providing
twice the capacity of the Rx02. This drive is included in the
Gemini that will also be on display and which has LsI-11/2
cpu, 64k-bytes memory, DLV11 serial asynchronous /0
port, and 2 floppy discs. The Rxv21 based Gemini Plus has
an LSI-11/23 cpu, 256k bytes memory, aLv11 quad serial
synchronous/asynchronous 110 port, and 2 floppy discs.
General Robotics Corp, 57 N Main St, Hartford, WI
53027.

See at Booth 1665
Circle 349 on Inquiry Card

HANDHELD CONTROL/DISE

HT/20 is a low cost control display device that features a
tactile feel membrane keyboard that enhances operations
in a severe environment. The compact unit can be panel
mounted, handheld, or desktop. It provides an 18-element
full-alphanumeric LED starburst display and uses front
mounted shift keys. An Rs-232-C interface is std; other in-
dustry interfaces are available as factory set options. The
entire 128 Ascll code set can be generated and transmitted
by the simple 24-key front panel. The unit measures 18
x 10.6 x 3.8 cm and provides 120-char/s std, or optional
30- or 960-char/s operation. Full- or half-duplex is
available. Termiflex Corp, 17 Airport Rd, Nashua, NH
03063.

See at Booth 1350
Circle 350 on Inquiry Card
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3-DIMENSIONAL GRAPHICS SOFTWARE

Locally intelligent 3-dimensional instruction set operates
the company’s 5216 display computer and receives instruc-
tions and programs from a host computer, 5116 display
editor, or disc. The user can create, edit, display, and store
in the hierarchical 3-D data base. Programmable with Forth
or 8086 assembly language, the system supports both
binary and Ascll instructions together with user program-
mable function keys, graph tablet, trackball, and joystick. It
displays such primitives as surfaces, prisms, spheres, vec-
tors, and text; gives shaded surfaces with hidden surface
removal; provides logical entity detection; and supports
hue intensity saturation, RGB, or specified pixel values.
Aydin Controls, 414 Commerce Dr, Fort Washington, PA
19034.

See at Booth 790
Circle 351 on Inquiry Card

Office systems printers models 0spP/120 and /130, for word
processing, data processing, and communications applica-
tions, incorporate built-in automatic cut sheet feed, manual
feed, and tractor feed in a single mechanism, and offer
faster throughput than s o
comparable  serial M
printers in either ap- =
plication. The printers
also fill line printing re-
quirements in the 300-
to 600-line/min range
and provide graphics,
multifont storage, fully
formed chars, OCR
printing, and labeling.
Using the company’s
proprietary printhead
technology, the ma-
chines offer a 600- i l ;

char/s rate for draft ]
output and a 150-char/s rate for letter quality out-
put—12 times faster in draft mode and 3 times faster in
letter quality mode than daisywheel printers. A patent
pending triple paper path provides for automatic cut sheet
feed, handform feed, and tractor feed with automatic bail
control. Its paper exit path allows cut sheet paper output to
be collated with the first page in front. All operator control
is by pushbutton. Char fonts are changed without replacing
print elements. Electronic fonts are stored in ROM or
downline loaded into RAM, eliminating the need to change
wheels, balls, or bands. The serial printers are suited to
high speed communication printing at 2400 baud or higher
without software considerations because of low print
speed. Printhead life exceeds 1G chars. Interface is serial
Rs-232; Centronics, Dataproducts, parallel Asci, current
loop, and several communications protocols are optional.
Florida Data Corp, 600D John Rodes Blvd, Melbourne, FL
32935.

See at Booth 3108
Circle 352 on Inquiry Card
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POWER
TOYOUR
COMPUTER

Continental Power Systems outage, the system provides e Installation is easy, with only
presents a unique new designin 10 to 30 seconds ride-through small footprint area required.
uninterrgptible power sources for orderly downsequencing e Lower installed cost than static
for all mini, small business and or switching to back-up power. inverter/battery systems.
small/medium computers.

The PoweRotor™ UPS System
Kk : motor generator sets.

eeps your computer on-line )

through common power e Only UPS with 3 year warranty.
problems such as momentary L ‘ - Get the complete story
interruptions, erratic voltages = on the better UPS
and transient spikes. Yet the - § from Continental
PoweRotor generator maintains Power Systems, Inc.,
absolutely constant output E One Landmark
frequency essential to computer 4 Square, Stamford, CT
operation. During a utility N - i 06901. 800-243-9145.

Continental Power Systems, Inc.

A member of The Continental Group, Inc.

An international packaging, forest products, insurance and energy company.

e Superior ride-through over

1

| mg
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NCG PRODUYGT PREVIEW

UNINTERRUPTIBLE POWER SYSTEMS

Providing computer quality power for small minicomputer
and microcomputer applications, Mintaur™ series 2.5-kVA
systems offer an optional (internally packaged) solid state
or electromechanical transfer switch. The system provides
125% overload for 15 min, 150% for 1 min, and 1000%
for 5 cycles via the transfer switch. It delivers full-rated
power over a temp range from — 20 to 50 °C. The system
is designed for operation at 120 Vac and includes an out-
put voltmeter, battery ammeter, and low battery alarm.
Protection includes output short circuit, current limiting,
and thermal protection. Proprietary circuitry protects the
SCRs and eliminates need for fuses. The UPS includes an in-
verter operating at 87% efficiency. Battery charger and
transfer switch assemblies are plug-in assemblies. Measur-
ing 14 x 19 x 19” (35 x 48 x 48 cm), the system can
mount in a standard 19” (48-cm) equipment rack. An op-
tional rack mountable battery system in a 10” (25.4-cm)
module is available and supplies up to 15 min of reserve
power. Nova Electric Manufacturing Co, 263 Hillside Ave,
Nutley, NJ 07110.

See at Booth 672
Circle 356 on Inquiry Card

COLOR GRAPHIC COMPUTER

Computer based cGcC
7900 color graphic
system has a 16-bit
MC68000 processor and
a 19” (48-cm) CRT,
and can support a
10M-byte Winchester
disc drive and 2 double-
density flexible disc
drives within a single
cabinet. The processor
features an ALU capable
of both 32- and 16-bit
operations. RS-232 and
RS-449 communications
ports are available with
selectable transmission
speeds to 19.2k bits/s.
Both ports have fully
buffered input and out-
put. The CRT has 1024 x 768-dot resolution and viewable
graphics memory of 1024 x 1024 dots. Flicker free display
is provided by 30-Hz interlaced refresh rate and long per-
sistence CRT screen. Bit map memory planes and color
lookup table enable over 16M color combinations with 256
max displayable at any one time, including 256 shades of
gray. Sixteen color planes max can be configured, allowing
the system to have two completely independent full-image
memories. Chromatics, Inc, 2558 Mountain Industrial
Blvd, Tucker, GA 30084.

See at Booth 3007
Circle 353 on Inquiry Card
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WINCHESTER DISC DRIVE

Designated DISKOS 15450, the 158M-byte 14” (35-cm)
disc drive measures 7 x 17 x 20” (17 x 43 x 50-cm) and
weighs 57 Ib (25 kg) with built-in power supply. It uses
Winchester technology with track density of 960 tracks/in
(377/cm). Units having capacities of 34M and 68M bytes
and three 8” (20-cm) drives have the same interface.
Average head positioning time for the 158M-byte drive is
40 ms. Also to be displayed are a 70M-byte 8” drive that
also uses the 960-track/in density to achieve high capacity
in a unit having the same dimensions and mounting provi-
sions as a standard 8” floppy drive and provides an
average head positioning time of 42 ms, and the SMART in-
terface that incorporates disc controller functions and in-
cludes error correction, expanded DMA capability, and sec-
tor interleaving. Priam Corp, 3096 Orchard Dr, San Jose,
CA 95132.

See at Booth 4704
Circle 354 on Inquiry Card

SINGLE-BOARD EMULATING CONTROLLERS

Spectra 20, for Data General NOVA and ECLIPSE offers full
multifunction emulation of the 6067 disc and 6021 tape sub-
systems under RDOS, AOS, IRIS, and BLIS/COBOL. Spectra 21,
for Digital Equipment Corp’s PDP-11, provides full multifunc-
tion emulation of the RM02/RM05 disc and TU10/TM11 tape
subsystems under RT11, RSX-11M, RSTS/E, and UNIX operating
systems. The units replace separate disc and tape con-
trollers, attaching up to 4 smp disc drives and up to 8 for-
matted tape drives without modifying operating system
software. They support disc transfer rates up to 2M
bytes/s, and tape transfer rates up to 320k bytes/s.
Separate buffering for disc (3-sector) and tape (64-byte)
allows simultaneous disc and tape transfers at full speed
while eliminating data late errors. Dual bipolar
microprocessor design simultaneously controls cru, disc,
and tape interfaces. Five versions of Spectra 20, plus 4 ver-
sions of Spectra 21, support 100” (254-cm)/s, 0.5”
(1.27-cm) streaming or std start/stop formatted tape
drives. Spectra Logic Corp, 1227 Innsbruck Dr, Sun-
nyvale, CA 94086.

See at Booth 3209
Circle 355 on Inquiry Card
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“As OEMs discover the advantages of

tum 8-inch

Winchester drives, the demand grows daily. In Manufacturing,
we’re prepared to meet high-volume OEM commitments.’

—Harold C. Medley, VP-Manufacturing, Quantum Corporation

A very manufacturable

disk drive.

Quantum’s 10, 20, 30 and 40-
megabyte Q2000 disk drives
were designed to be built in high
volume at low cost.

Working as a team, Quantum
design and manufacturing engi-
neers created a drive that gives
you better performance than the
industry-standard Shugart SA1000,
yet can be manufactured with
simple, low-cost parts and fast,
efficient production methods.
Low-cost, high-volume
production.

To meet your low-cost, high-

volume delivery requirements, we
designed our manufacturing pro-
cess as carefully as we designed
the drive itself.

Our unique conveyorized ‘‘clean-
air tunnel”” combines the best of
proven techniques for Winches-
ter drive assembly. The drive is
assembled on a conveyor line,
so production is more efficient
than with independent assembly
stations. And the laminar-flow
clean-air tunnel completely elim-
inates the need for a large, ex-
pensive ‘‘clean room,;’ cutting
production costs and increasing
worker efficiency.
Specially-designed automated
testing equipment thoroughly
exercises each drive through all
its functions, to assure highest
guality while keeping labor costs
down.

Every manufacturing operation
is planned for easy, smooth ex-

pansion to meet growing OEM
requirements.

In short, we're geared for low-
cost, high-volume production of
quality disk drives that we're
proud to deliver to you.

Get to know Quantum now.
From manufacturing and engi-
neering to management and cus-
tomer service, Quantum has the
very best people in the disk drive
industry today. People who can
help you plan an affordable
growth path for your small com-
puter systems.

For details on Quantum low-cost
8-inch Winchester drives, call
Bob Teal, Quantum Corporation,
2150 Bering Drive, San Jose, CA
95131, phone (408) 262-1100.

Qunn1um Driving down the cost of quality.




NGG PRODUGT PREVIEW

ASSOCIATE PROCESSOR FOR PDP-11

MIPROC-16 AP, a complete software and hardware package,
offloads preprocessing, postprocessing, and 110 handling
from the host computer. It functions as a separate com-
puter system operating on direct memory access arrange-
ment with any Unibus® or a-bus® pbpP-11. A software
handler links the host and associate processor, providing
an easy way to shift programs and data on:a bmA link. Soft-
ware for the unit is developed on the host using a Pascal
compiler that can produce both AP and PDP-11 programs. A
macro assembler is available for high throughput re-
quirements. A hardware floating point processor operates
in parallel with normal instructions, performing a floating
point multiply in 2.75 us typ. The processor can perform
4M instructions/s with 177 instructions available. Inter-
rupt handling of 750 ns with 3 us for complete context
switching makes it suitable as an 1/0 handler for frontending
the host. The DMA transfer rate of up to 20M words/s
allows creation of large buffers that enhance throughput
between the 2 computers. The unit will operate in conjunc-
tion with RT-11, RSX-11M, IAS, and VAS, on any DEC PDP-11
computer from -11/03 to VAX-11/780. Plessey Micro-
systems, 19546 Clubhouse Rd, Gaithersburg, MD 20760.

See at Booth 256
Circle 357 on Inquiry Card

VIDEO DISPLAY TERMINALS

OoPTI 900 model 940 features 16 operator programmable
function keys, up to 12 independent scrolling regions,
80- and 132-col display formats, and extensive character
verification. Options include 1 or 3 pages of display
memory, tiltable display, operator changeable display
filters, and graphic character sets. The screen can be
divided into as many as 12 independent scrolling regions
with 2 vertical segments and up to 6 horizontal segments.
Each region can independently display separate blocks of
information simultaneously, allowing the operator to com-
pare data and transmit specified data from a single region.
The terminal’s detached keyboard divides clustered keys
into typewriter, numeric, editing, and function keys.
Character attributes include double-high, double-wide, and
double-high/wide. Operators may dim or brighten the
display with a multistep contrast control. The terminal
offers a 128 Ascll displayable set with a 7 x 9 dot matrix
fontina 9 x 11 cell, permitting descenders and underlining.
The unit communicates with std EIA RS-232-C interface,
offers asychronous full- or half-duplex, and has an auxiliary
output port for hardcopy printout. Selectable transmission
speeds range from 110 to 19;200 bits/s. Two 256-char
FIFO buffers prevent data overflow. Texas Instruments Inc,
Digital Systems Group, PO Box 1444, Houston, TX
77001.

See at Booth 1101
Circle 358 on Inquiry Card

EMULATING DISC CONTROLLER

Single-board disc controller for 16- and 32-bit Perkin-Elmer
minicomputers emulates mass storage module disc con-
trollers. Designated EDC23, it can support as many as 4 SMD
disc drives, including Winchester types, with capacities up
to 675M bytes/drive. Unmodified P-E operating systems,
including 0s/16 and 0s/32, run the controller. However, a
standalone pack formatter/controller diagnostic is included

106

for enhanced testing capability. The controller can support
any combination of drive capacities (80M, 96 M, 300M, or
675M bytes/drive), and most combinations of drive types,
without P/ROM changes. Any mix of 4 MSM, CMD, SMD, FMD,
or MMD drives can be accommodated. High speed bipolar LsI
design enables the unit to be packaged on a single 15”
(38-cm) board, eliminating interconnections and reducing
power consumption for low cost and high reliability. In
large systems, this construction minimizes the need for an
extension chassis and interconnecting hardware. Addi-
tional features include data error control, multiple sector
transfers, full sector buffers, sector interleaving, dual-
access capability, header error control, and data error
recovery. MiniComputer Technology, 2470 Embarcadero
Way, Palo Alto, CA 94303.

See at Booth 982
Circle 359 on Inquiry Card
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Microcontrol Mastery
with Signetics 8X300

Compact floppy disk controller
handles multiple drives and formats.

How one design can meet
several goals in firmware.

Today’s floppy disk controllers need more
than high-performance interface capability.
That’s why the goals for a design must be to
maximize flexibility
and minimize board
space. With enough per-
formance for tomor-
row’s needs.

One approach—a pro-
grammable, intelligent 8
I/0 controller built
around the 8X300 mic-
rocontroller and the
8X330, a new floppy
disk controller chip— |
achieves these goals. AHTY

The 8X330 is the first floppy disk controller
chip to integrate the PLL data separator and
write precompensation. Result: board space is

minimized. An entire
double-sided, double-
density, dual drive disk
controller with RS232
interface requires less
than 30 square inches.
Greater flexibility,
smaller size, and lower
cost. All made possible
by the 8X300 microcon-
troller and the new
8X330 floppy disk con-

. troller from Signetics.

Flex1b1hty is achjeved Compact floppy disk controller occupies less than half of a standard 7"x12" Flnd out hOW you can

PCB. A lete ¢ S ics' 8X3¢ 5 "ONSis $ * <
because the 8X330 can complete controller based on Signetics’ 8X330/8X300 can consist of put Slgnetlcs’ Micro-

only 10 chips and a host interface.

handle multiple disk

drives in any combination of single/double den-
sity on 5% or 8 inch media. With either stan-
dard or non-standard track formats.

The on-board 8X300 microcontroller mini-
mizes host overhead by implementing user-
defined macro commands. Designed-in flexibili-
ty also allows error correction within IBM-
compatible formats. And, bipolar performance
meets next generation drive requirements with
1 megabit/second data transfer rates.

control Mastery to
work in your system. Write us today. Or call
any Signetics sales or distributor office.
Signetics Corporation, 811 E. Arques Ave., P.O.
Box 409, Sunnyvale, CA 94086. (408) 739-7700.

Sinotics

a subsidiary of U.S. Philips Corporation

Multiple Technologies from 8 Divisions:
Analog, Bipolar Memory, Bipolar LSI,
MOS Memory, MOS Microprocessor,
Logic, Military, Automotive/Telecom

To: Signetics Publication Services MS27, 811 E. Arques Ave.,
P.0O. Box 409, Sunnyvale CA 94086 CD4s1

[] Please send technical information on the
8X 300 and 8X330.

[ ] Ineeda more detailed explanation. Please havea
Bipolar LSI specialist contact me today at:

( ) ext.
Name Title

Company. .~ . Division

Address

City
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MICROPROGRAM CONTROLLER FOR
VAX AND UNIBUS SYSTEMS

A replacement for the DEC DH11, the DH/DM microprogram
controller meets communications needs for VAX and other
Unibus systems. It connects any standard Unibus to 16
asynchronous communications lines, provides bMA output
capabilities, and is soft-
ware compatible with the
DH11 and DM11-BB. The
device fits 16 lines on a
single hex-width board
that plugs into any stan- -
dard spc backplane slot. ; ®
Each unit stands alone and runs independently, and each
presents one unit load on the bus. Power requirements are
5Vat4.4A,15Vat0.2A,and —15V at0.2 A. The con-
troller design incorporates USARTs with internal baud rate
selection and onboard clock. Programmable line parame-
ters include 5-, 6-, 7-, or 8-bit character length, 1 or 2 stop
bits for 6-, 7-, or 8-bit chars, 1 or 1.5 stop bits for 5-bit
chars, odd, even, or no parity, full-duplex operation, and
0- to 9600-baud transmitter/receiver speeds plus 19.2k
baud (replaces External A) and External B. Modem control
is std on all lines for use as required. Onboard switches for
address and vector selection eliminate jumpers, and
diagnostic loopback connectors are built-in. A P/ROM set
can be changed to accommodate proprietary OEM applica-
tions. Improved silo depth, four times that of the bH11, and
transparent silo handling reduces system loading. Able
Computer, 1751 Langley Ave, Irvine, CA 92714.

See at Booth 2608
Circle 360 on Inquiry Card

6800/6809 MOTHERBOARD

With the same Classy Chassis as 6800 systems, 6809
systems offer a 25-A ferroresonant transformer, fifteen
50- and eight 30-pin bus slots, a minimum of 32k of static
RAM, and choice of 1/0 cards. System monitor options in-
clude GMXBUG 09 monitor/debugger and SWTP's SBUG-E
monitor. The $S-50 processor board features selectable pro-
cessor clock speeds of 1, 1.5, and 2 MHz, and has provi-
sions for onboard devices, including a 9511 or 9512
arithmetic processor, 6840 programmable timer, time of
day clock with battery backup, 1k of scratchpad RAM that
can be cMOs with battery backup, and 4 PROM/ROM/RAM
sockets that can hold up to 32k of onboard software.
Memory management options include enhanced dynamic
address translator and swTP compatible DAT. Extended ad-
dressing allows the processor to address up to 1M bytes of
memory space. Running on the system will be Flex,
Uniflex, 0s9, Forth, and other software, as well as applica-
tions programs such as Stylograph. The company will also
show its graphics board and bmA controller for 5 and 8~
(13 and 20-cm) drives. Gimix, Inc, 1337 West 37th PI,
Chicago, IL 60609.

See at Booth 971
Circle 361 on Inquiry Card
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5.25” WINCHESTER DISC DRIVE

Model rRMs 512 offers 12.72M-byte unformatted storage
capacity on 4 platters, and requires less than 20-W power;
in standby power save mode, drive dissipates only 14 W.
Actuator is carried on a pivoting swing arm with center
mounted head, and is electronically dampened for servo-
like positioning and stable settling. Built-in AGC and optional
data separator prevent errors and allow use of more ad-
vanced data codes. An internal microprocessor simplifies
diagnostics and control, and a buffered step mode in-
creases track to track seek speed. Drive fits 3.25 x 5.75
x 8.00” (8.26 x 14.61 x 20.32-cm) mini-floppy form fac-
tor and can use std sA1000 floppy type interface. Only dc
voltages are required. Electrical brake secures spindle in
power-down mode, preventing media and head damage
during moving or shipping. Rotating Memory Systems, Inc,
1031 A East Duane, Sunnyvale, CA 94086.

See at O’Hare Hilton
Circle 362 on Inquiry Card

MICROCOMPUTER DEVELOPMENT SYSTEM

Scoutsystem D9524 development system for the Motorola
family of processors meets ss-50 bus specifications and
features 2-MHz 6809 cpu; dual 5.25” (13.34-cm) double-
sided, octodensity floppy discs, providing 1.5M bytes of
storage; and expandable 64k-byte RAM. System is
available with 6800 cpu, 8” (20-cm) floppy discs, 10M- or
30M-byte 8” (20-cm) Winchester disc, and single- or
multi-user capabilities. Development software includes
Debug; macroassembler for 6800, 6801, 6802, 6803, 6805,
6808, and 6809; linkage editor; and EPROM programmer.
Chieftain 9822 business oriented system also meets Ss-50
bus specifications, and features 2-MHz 6809 cpPu; dual 8”
(20-cm) double-sided, double-density floppy discs, pro-
viding 2M bytes of disc storage; expandable 64k-byte RAM;
business application software; and single- or multi-user
capabilities. Also offered are Chieftain 98w10 and/or
98w30, and 0s-9 multi-user operating system. Smoke Signal
Broadcasting, 31336 Via Colinas, Westlake Village, CA
91362.

See at Booth 584
Circle 363 on Inquiry Card
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We put more than 7000 8-inch Winchesters in the field
before we built our first 5Yi-inch drive. That gives us the
edge in Winchester manufacturing experience. S0 you
get the quality edge in smaller Winchesters.

We’ve also built a reputation for delivery in volume.
On time. You’ll find the same Winchester know-how in
our new 5Vi-inch drives. The same quality. The same
reliability. And even greater ruggedness.

We didn’t just shrink 8-inches into a 5%. We looked at the severe demands
that systems place on these smaller drives. Then we began to build and test them.

While our competitors were spending most of their money announcing smaller

Winchesters, IMI was actively designing, building and field-testing. We did it
with the 8-inch. Now we’re doing the same with the

S5Y-inch version. We’re also expanding production to
meet your volume requirements.

Everybody claims to be the real leader in Winchesters.
But no one has a Winchester family heritage like we do.
You’ve already heard a lot of promises from others. But
if you’d like the facts, contact IMI today.

EEEEEEEEREE
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International Memories, Inc., 10381 Bandley Dr., Cupertino CA 95014, Telephone (408)446-9779, TWX 910-338-7347
CIRCLE 65 ON INQUIRY CARD
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DIGITAL CASSETTE TAPE TRANSPORTS

MT-2-23 and -24 incorporate a 2-track read after write head
that records in 1600-bit/in (629/cm) double-density for-
mat to provide up to 760k bytes of formatted data storage.
Both have a data transfer rate of 24k bits/s and high
speed search and rewind
operations of 45 in/s
and 75 in/s (114 and
191 cm/s), respectively.
The 2-track head elimi-
nates turning the cassette
over. It accomplishes this
by reading the track for
side A or for side B on
command. The units per-
form read or write opera- i
tion at 15 in/s (38/cm). Separate read and write head gaps
allow continuous read back and checking of data while
writing. A high performance slit disc servo system provides
smooth, stable, accurate tape speed for system reliability
and quiet operation. Total size of either unitis 120 x 105
x 91 mm. Weight is under 1.2 kg. Unit requires 12- and
5-Vdc supply voltages and is mountable in any position.
TEAC Corp of America, 7733 Telegraph Rd, Montebello, CA
90640.

See at Booth 1084
Circle 364 on Inquiry Card

WINCHESTER DISC CONTROLLER
FOR MULTIBUSR

Interfacing up to 4 Shugart Technology sT-506 small Win-
chester disc drives to a Multibus based computer system,
the Msc-9025 is a single-board controller based on the
MsC-9056 disc oriented I/0 processor. Features include
single Multibus compatible Pc board, software transparent
to isBC 206 controller, and automatic error correction. The
controller provides full sector data buffer, automatic error
retry, and DMA data transfer. It is compatible with 8- or
15-bit systems, supports 20-bit addressing, and handles
128-, 256-, or 512-byte sectors. The controller automati-
cally converts the isBC 206 disc address to an ST-506 disc
address. One platter (2 surfaces) of the 5440 series disc is
emulated on each sT-506 drive equaling 5M bytes of data
storage. The controller can support up to 20M bytes of
storage by controlling up to 4 disc drives. MicroComputer
Systems Corp, 432 Lakeside Dr, Sunnyvale, CA 940886.

See at Booth 3405
Circle 365 on Inquiry Card
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TM-BYTE ADD-IN SEMICONDUCTOR MEMORY

Using 16k rather than 64k RAMs to take advantage of the
lower price/bit, DR-144s achieves 1M-byte capacity by use
of vertical AMP pins interconnecting a max of 3 pPc board
assemblies. Only the motherboard of the 3-board memory
interfaces to the PDP-11/44
Unibus so that it presents
only 1-unit load. Power
consumption is minimized
with the approach, since
additional array boards on
the motherboard are low o
power MOS RAMs and not high power blpolar logic. A 256k
version is available on a single hex-size motherboard; a
512k version is offered on a single assembly containing
motherboard and 1 array board; motherboard with 2 array
cards provides a full TM byte. Designed to operate in DEC
PDP-11 computers containing the Unibus, modified Unibus,
or extended Unibus with a 12-V backplane, the memory
may be operated with Ms11-m, -FP, -JP, and -L, or in place of
-M memories. The assembly contains the Unibus interfaces,
control and status register, timing and control logic, refresh
circuitry, and MOS storage array. The module also contains
circuitry to correct single-bit errors and detect double-bit
errors. Read time is 500 ns; write time is 1000 ns max.
Read access time is 490 ns typ and 525 ns max without
error. Max read access time with error is 600 ns; write ac-
cess time is 200 ns max. Refresh cycle time is 500 ns typ.
Dataram Corp, Princeton Rd, Cranbury, NJ 08512.

See at Booth 722
Circle 366 on Inquiry Card

Momentary action series 38 lighted pushbutton switches
feature low profile modular design and variety of strip-
mount arrangements. Rated at 5 Vdc, 1 mA, the switches
will withstand 15-Vdc, 50-mA surges. Switches have gold
inlay contacts in Form A SPST-NO-SB, and have PC termina-
tions only. They are offered in 4-, 8-, 10-, or 12-station
modules, with a single-station version also available. Series
39 keycap switches will also be shown. These have bifur-
cated silverplated switch contacts to meet requirements of
logic load switching. Contacts are self-cleaning, and con-
figuration is in Form X SPsT-NO-DB. Units are rated at 30 Vdc,
0.25 A max. Licon, Div lllinois Tool Works Inc, 6615 W
Irving Park Rd, Chicago, IL 60634.

See at Booth 1319
Circle 367 on Inquiry Card
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MORE OF THEM.
MORE T0 THEM.

The 1981 line-up of Memorex® OEM peripherals is
bigger—and smaller—than ever before. Our 14-inch
rigid disc drives, for instance, include mid-range units
such as our under-100-mb Models 601 and 612, the
200-and 300-mb 677, as well as our latest, the Model
659, with 680 megabytes of capacity. Our eight-inch
fam|ly features the Models 550 and 651 floppy disc
drives, the 11.7-mb Model 101 and 23.4-mb Model 102
Winchester-type rigid disc drives and the new 25-mb
Model 201, with 12.5 megabytes of fixed storage and
12.5 on a removable cartridge.

Together, these products represent a continuum of
capacity and compatibility matched only by the con-
tinuum of quality that has always distinguished
Memorex offerings. A continuum that reaches back
through six generations of disc drive manufacturing
experience and seven in disc packs and cartridges.
And a continuum secured by Memorex's edge in tech-
nology, the investment in research and development
and the fact that we create and control the key
elements of our drives—the media, heads, PCBs.

The bottom line is more products—and, of course,
better products. Products that mean more to our cus-
tomers because—be it in engineering, manufacturing,
test, service and support—they are products that
mean more to us. Products that mean that, more than
ever before, Memorex is in the OEM business. Call
your Memorex representative for more.

MEMOREX

Theres MORE in Memorex OEM products.

San Francisco Area (408) 987-1373; Los Angeles Area (714) 891-2541
Boston \re 1 (617) 890-0700; Dallas Area (214) 258-3510;

Denver 3(303) 837-0205; New Jersey Area (201) 325-0164
Memorex International Headquarters: London, U.K. 01-572 7391

See us at NCC in Booth #956

CIRCLE 66 ON INQUIRY CARD
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COLOR GRAPHIC DISPLAY MONITOR

HM-1719 features a 19” (48-cm) convergence free screen
actuated by a proprietary inline gun, and provides a dot
shadow mask of 0.4 7 pitch for increased clarity. Designed
for optimum performance at 512 x 512 pixels with a capa-
bility of 720 x 540 pixel resolution, the unit incorporates
single-pcB reliability, self-convergent inline gun, built-in
high voltage regulator, video bandwidth of 25 MHz, and
long persistence phosphor. In ddition to a 720- x 540-pixel
resolution, no point on raster deviates from its proper posi-
tion by more than 2% of raster light. The raster light regula-
tion is less than a 1% to 0% change at peak 6 ft-L (long
persistence phosphor), 15 ft-L (normal phosphor) lumi-
nance. Convergence does not deviate more than 0.028"
(0.7 mm) from picture height in a centrally located area
bounded by a circle whose diameter is equal to the picture
height. Elsewhere, the deviation does not exceed 0.060”
(1.5 mm). The unit complies with all safety rules estab-
lished by the U.S. Department of Health. Controls include a
contrast knob, brightness knob, degauss switch, and
on/off toggle. All signal waveforms conform to the EIA
Rs-170 std waveform. Hitachi America, Ltd, 100 California
St, San Francisco, CA 94111.

See at Booth 5412
Circle 368 on Inquiry Card

80M-BYTE 14” WINCHES DRIVE

Model 5830, a high density 80M-byte drive, is fully com-
patible with Control Data’s smD drives and interface con-
trollers. The unit’s 3 discs provide 5 data surfaces of 823
tracks each. Recording density is 6330 bits/in (2492/cm)
on 429 tracks/in (169/cm). Data transfer rate is 1.29M
bytes/s, max single track positioning time is 10 ms, avg ac-
cess time is 35 ms, and latency time is 8.33 ms. Unit
measures 7 x 19 x 22” (18 x 48 x 56 cm) and weighs
75 |b (34 kg). Power required is 3.1 A at 120 V, 60 Hz.
Heads are positioned with voice-coil type actuator driven
by a closed loop, proportional servo system synchronized
to prerecorded tracks on lower surface of one disc. Drive
operates standalone from cbc compatible controllers or can
be daisy chained with smMb or mini-module drives. No
operating system changes are required. Kennedy Co, 1600
Shamrock Ave, Monrovia, CA 91016.

See at Booth 1007
Circle 369 on Inquiry Card
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LSI-11 PACKAGED SYSTEM

XL-2300 integrates a DEC LSI-11/23 processor with 96k to
256k bytes of memory, a 24M-byte 8” (20-cm) Win-
chester disc, a 17M-byte DC-450 tape cartridge as well as
peripheral processors, backplane, power supply, and up to
8 communication ports into a compact tabletop or rack-
mount cabinet. The system runs all DEC compatible soft-
ware Without modification and supports third party soft-
ware not previously available on an LsI-11. The company
will also introduce its single-board dual-density tape con-
troller for PDP-11 Unibus computers. The model 675 pro-
vides full TM-11 emulation and supports up to 4 industry
standard ‘drives running any combination of speeds.
Xylogics, Inc, 42 Third Ave, Burlington, MA 01803.

See at Booth 5100
Circle 370 on Inquiry Card

50-Hz MINI-UPS

Mini-ups operates on 50-Hz power for use in international
markets and is available in 300- and 600-VA ratings. Self-
contained unit includes sealed, maintenance-free, lead-acid
type battery and provides up to 24 min of regulated power
at full load; when line power is restored, battery is
automatically recharged to 95% of full potential in less
than 10 times the discharge time. It operates from a single-
phase 220- or 240-Vac input, and regulates output
voltage to + 3% of nominal through input fluctuations as
great as 10% to —15%. Input frequency fluctuations up
to 10% of nominal are regulated at the output to = 0.6 Hz.
Unit provides emi filtering, attenuates electrical noise, and
holds output harmonics to less than 3% single and 5%
total harmonic distortion into a resistive load. Fuse-
protected input circuitry protects device against short cir-
cuit or extreme overload; backup batteries are protected by
inverter automatic shutoff. Also offered are a 60-Hz mini-
ups for domestic use, and the Micro/Minicomputer
Regulator and Ultra Isolated Regulator line conditioning
voltage regulators. Sola Electric, Unit of General Signal,
1717 Busse Rd, Elk Grove Village, IL 60007.

See at Booth 1629
Circle 371 on Inquiry Card
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AMPEX

EMULATING DISKS
FOR DEC & DG.

Ampex offers two new
disk subsystems that
combine high tech-
nology emulating disk
controllers with our full
line of disk drives.

=

The new host
resident, single board
controllers use state-of
the-art dual micropro-
cessor architecture
Designed for our disk

You get complete cap-
ability for less money, and subsys-
tems that are available and
supported by one source: AMPEX.
Constellation-10 and -11, our
new controllers, are matched with
80 and 300 megabyte removable
media SMD disk drives as well as
the DFR “Superwinchester” (32
to 96 megabyte) fixed/removable
drive.

The Constellation-10 emu-
lates the DG 6061 and 6067
subsystems, offering total software

transparency and 3 sector buffering.

The Constellation-11 emulates
DEC RMO 2/3, RMO 4/5, RKO
6/7, offering media compatibility,
software transparency, and 4
sector buffering.

AMPEX

CIRCLE 67 ON INQUIRY CARD

drives, these new
emulating subsystems will simplify
your integration task and give

you an extra edge in price/
performance.

For all the facts, contact Gary
Owen at (213) 640-0150, or write
to him at Ampex Corporation,
Memory Products Division, 200
N. Nash Street, El Segundo, CA
90245.

MAKES THE DIFFERENCE




GP8001 is an intelligent ink jet printer with a Centronics
compatible data port that interfaces with a variety of hosts
and terminals. The 11.38” (28.9-cm) wide display has
resolution of either 512 or 1024 pixels/line on continuous
form paper. In either mode it prints 90 dots/in (35/cm)
horizontally and 96 dots/in (37/cm) vertically. The unit
uses 14.875” (37.8-cm) wide standard continuous form
paper, and a disposable ink cartridge system for ink
replenishment. Cartridge life depends on density of ink in
display, but lasts 500 copies on the average. Cost per copy
is approximately 10¢. Printing speed from command to
finish is less than 3 min per 8” high display. The unit can
print either bidirectionally or unidirectionally; an optional
Ascll line printer mode is available. The printer uses droplet
on demand technology. The print head simultaneously
deposits 3 colors—cyan, magenta, and yellow—creating
various colors by overlay or adjacent dotting. There are 12
jets in the print head (4 jets/color), and a wiper mechanism
that prevents clogging automatically. PrintaColor Corp,
5965 Peachtree Corners E, Norcross, GA 30091.

See at Booth 771

Circle 372 on Inquiry Card

DOT MATRIX PRINTERS

The 800 series includes std split platen printers, flat bed slip
document printers, and 51- to 96-col journal printers. All
use the same drive system, head position sensors, ribbon
transport mechanism, and components for max reliability
and cost effectiveness. The unit’s low profile printhead
features a 7-needle vertical array with minimum friction,
straight needle paths, low power consumption, and op-
timum heat dissipation. These design elements provide for
a 100% duty cycle and average life of 1T00M characters.
The needle array permits a variety of characters and fonts
(5x 7,7 x7,9 x 7, double width) under user software
control. Drive motor is rated at 8M print lines and printer
body at 15M print lines (20M line feeds). Print speed is
150 char/s at 12 char/in (4.7/cm). The split platen model
820 does selective receipt printing at up to 5 lines/s; the flat
bed 840 has side or front form insertion, top and bottom
form sensors, and prints up to 40 cols on single- or
multipart forms. Model 850 is a 51-col journal printer with
top paper insertion, paper tear off blade, integral paper sup-
ply holder, and optional paper rewind. An 80-col journal
printer that outputs up to 96 characters (576 print
dots)/line, at 12 char/in, model 880 accommodates
3-ply paper, top loaded up to 9.6” (24.4-cm) wide.
Westrex OeM. Products, 1140 Bloomfield Ave, West
Caldwell, NJ 07006.

—

¥

See at Booth 110

Circle 373 on Inquiry Card
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Software development stations MSC 8801 and 8802 are
complete packaged systems running under cP/M that in-
clude a Multibus® compatible z80oA based computer, 64k or
80k bytes of RAM, double-density 8” floppy disc drives, a
7-card slot Multibus chassis, and heavy duty system
power supplies. The 8802 has a multiprocessor architecture
that reduces software development 1/0 overhead as much
as 80%. This system utilizes the 8009 and 8007A computer
with 80k bytes of RAM to accomplish this throughput per-
formance. Features include a key activated power on/off
switch controlling all system power as well as 3 external ac
outlets; provision for up to 8 serial communications chan-
nels; two 50-pin cable connectors for parallel 1/0 interfaces;
3 BNC connectors for video graphics applications, and 6

114

spare card slots in the computer chassis. Both units also in-
clude a 12” crt terminal with a full Asci keyboard, and an
80-char/s printer. Software support includes the industry
standard cp/M 2.2 Operating System with a universal BIOS
program that allows the user to develop and run software
on any combination of standard or mini floppy disc drives,
single- or douhle-density, single- or double-sided, single- or
double-track. Disc format and copy routines are provided.
Software can be devel<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>