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Imagine..

.the dynamics
of vector graphics
now In full raster color.

Introducing the Whizzard 7200
family of serial and parallel interactive
graphics systems.

Included are two new high-
performance color raster Whizzards so
fast they can modify complex engi-
neering displays at a remarkably high
frame rate — speed that rivals the
powerful refresh vector output Mega-
tek is known for.

Choose from over 4,000 colors;

16 can be displayed at any given time.

We've doubled the size of our
graphics microcode. New segment
header formats. New command struc-
tures. New smart interrupts.

The result: More graphics power
using less host computing power.
Peripheral device electronics do most

of the work. You get faster updates.
Better human response. More efficient
memory usage and data transfers.

Teamed with RS-232C serial inter-
faces, Whizzard graphics power now
moves squarely into the world of time-
sharing and distributed processing.

You can configure the Whizzard
7200 family to fit virtually any appli-
cation simply by changing output
circuits. Serial or parallel vector calli-
graphic. Serial or parallel raster. Or
both simultaneously from one elec-
tronic chassis! All are driven by one
common graphics software package —
Megatek’s new WAND 7200.

You can add many “intelligent”
microprocessor-controlled peripheral
devices to boost system capability.

All work

independently

to free both the host computer and
graphic processor for jobs they

do best.

It's like taking distributed pro-
cessing one more step.

Continuous real-time pan, zoom,
3-D hardware transformations, and
other display capabilities are done in
the terminal, not in the computer.

No wonder Megatek is fast
becoming the technological leader in
high-quality, high-performance refresh
graphic systems.

For details, call or write Megatek
Corporation, 3931 Sorrento Valley Blvd.,
San Diego, CA 92121.(714) 455-5590.

MEGATEK/WHIZZ:

Data supplied by Control Data Corp

COMPUTER GRAPHICS SYSTEMS
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Model 5380
More bytes for your buck.

Kennedy's Model 5380 Winchester tape drive now packs
80M bytes of unformatted data in just 7" of rack space.
Available in a three platter version, Model 5380's

sealed disk compartment allows it to be used in environ-
ments unsuitable for conventional drives.

Track density of 300 Tpi is made possible by prewritten
servo tracks utilizing one disk surface, thus assuring
accurate head alignment under all circumstances. High data
density results from use of advanced media and write
compensated MFM recording.

DY+ QUALITY » COUNT ON

Maximum seek time is 70 msec, rotational speed, 3000 rpm,
and data rate—1.0 MB/sec.

Other series 5300 features include: NRZ-MFM data encode/
decode circuits; daisy chaining of up to 4 drives; address
mark detection; built-in power supply; small, easily replaced
circuit cards and a standard interface.

Kennedy Winchester disk drives pioneered the field of high
performance, fixed media data storage. They began as the
best in their class—and they're getting better and better.

KENNEDY

Subsidiary. Magnetics & Electronics Inc

1600 Shamrock Ave., Monrovia, CA-91016
(213) 357-8831 TWX 910-585-3249
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A NEW SERIAL PRINTER FROM THE
LEADER IN MATRIX TECHNOLOGY

Mannesmann Tally
sets the pace in price
with the T1705.

From the Tally tradition of quality
andreliability comes another dramatic
advancement in lowered cost of owner-
ship. A combination of low purchase
price, low maintenance costs and low
parts usage. A “no options” fully loaded
printer that combines the latest in LSI
electronics with precision mechanics.
You get standard features that are extra
cost options on other printers.

OEM'’s will select it because users
will prefer it!

The T1705 is the quietest impact
printer on the market. It has 160cps op-
timized bi-directional printing with high
speed 48ips head slew for throughput
speeds up to 200 lines per minute.
Rugged reliability. No preventive
maintenance requirements.

Standard features include a new
operator changeable precision print
head for long life and superb print qual-
ity. Dual tractors for positive paper posi-
tioning and control. Operator selectable
6 or 8 |pi spacing. Self test. Forms con-
trol. A convenient snap-in ribbon car-
tridge for clean, fast and easy ribbon
changing. Double wide character print-
ing. And a buffered serial interface.

A new serial printer. Competitively
priced. 30 day delivery. Call your
nearest Mannesmann Tally Sales outlet.

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

Printers for the long run.

MANNESMANN

TALLY
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The Problem: Glare from CRT displays. Eye
strain. Inefficiency. Loss of operator-hours.
The ergonomic difficulties of interfacing
man and CRT are growing. OCLI has the
solution: HEA®— High Efficiency Antireflec-
tion Coating. HEA reduces glare by 94%
while optimizing contrast. It improves the
operator’s visual efficiency and comfort.
It's cost efficient. It’s the solution. For more
information write, phone, or TWX: OCLI,
Dept. 109-DC, 2789 Giffen Ave.,

P.O. Box 1599, Santa Rosa, CA. 95402.
(707) 545-6440. TWX: (510) 744-2083.

OCLI The Anti-Glare Solution

Display Products
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~ AMAZING!

ONE QUAD+ONE DUAL
PROVIDES NRZI AND PE
FOR LSIH1 AND PDP-I1

Get more from your LSI-11 and
PDP-11 by putting less into it! It’s
possible, with Dataram’s dual-density
DEC®-compatible tape controllers that
offer an amazingly efficient packaging
approach.

For NRZI operation (LSI-11 or
PDP-11), a single quad board from
Dataram is all that’s needed. For phase
encoded mode, the simple addition of
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the dual-size PE board, anywhere in
the LSI-11 or PDP-11 backplane,
makes it possible. Packaging flexibility
that allows you to optimize your DEC
configuration.

Dataram’s T03/T04/T34 family,
summarized in the chart below, offers
the widest array of DEC-compatible
tape controllers available today.

T03 2 DUALS
Lo TO4 1QUAD
and 1 DUAL

TO4 1 QUAD
T34 1QUAD
PDP-11 (T34 1QUAD . 5 00

»so“"’“mw
ot

The T04/T34 controllers, utilizing an
integral 16-bit bipolar microprocessor,
provide speed capability to handle up
to 1600 BPI at 125ips. And they
require only +5.0VDC.

Less power. Less space. Less cost.
That’s a lot of less...and it adds up to
more performance for your DEC-based
system. From Dataram.

DEC, LSI-11, and PDP are registered trademarks
of Digital Equipment Corporation.

DATARAM
CORPORATION

Princeton Road
Cranbury, New Jersey 08512

Tel: 609-799-0071 TWX: 510-685-2542

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 e
Sweden: M. Stenhardt AB, (08) 739 00 50 * Switzeriand: ADCOMP AG. 01/730 48 48 ¢ United Kingdom: Sintrom Ellinor Ltd., (0734) 85464
West Germany: O.E M.-Elektronik GmbH, 07 11-79 80 47 * Yugoslavia: Institut “Jozef Stefan”, 263-261 ¢ Australia/New Zealand: Anderson Digital Equipment. (03) 543-2077 »
India: Infosystems Private Limited. 79281  Israel: Minix Computers & Systems Ltd.. 03-298783 * Japan: Matsushita Electric Trading Co.. Ltd., 06 (282) 5111
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Put quality behind

Specify OEM products

Prove to yourself that Control Data
quality—built into every product we
manufacture—delivers price/perform-
ance advantages. Advantages that can

give your products the competitive edge.

Test. Evaluate. Compare. You'll see
that Control Data products are made of
high-quality components, designed with
advanced technology and engineered
for performance.



your nameplate

from Control Data

Then check our OEM Financing,
Maintenance and Spare Parts—all
intended to make it even easier to put

our experience behind your nameplate.

And to help you establish a quality
marketing position for your entire line.

CIRCLE 6 ON INQUIRY CARD

Write us for more information.

OEM Product Selector, HON11I,
Control Data Corporation, PO. Box 0,
Minneapolis, MN 55440.

Or call us at 612/853-7600.

@ E CONTROL DATA
CORPORATION

Addressing societys major unmet needs



The Time Machine is a trademark of Advanced Micro Devices



Advanced Micro Devices Am9513 is
the most flexible, most versatile, most
powerful System Timing Controller
ever created.

The Time Machine is both 8-bit and
16-bit programmable. It replaces all the
timing and counting elements in typical
MPU-based systems.

You get an internal oscillator and five
programmable, general-purpose, 16-bit
counters on one +5V chip. The counters
can count up, down, in binary or BCD.
And The Time Machine doesn’t waste any
time. It can achieve speeds up to 7 MHz!

Most old-time timers are lucky to have
six distinct operating modes. The Time
Machine gives you twenty-two.

And like all our parts, The Time
Machine meets or exceeds INT*STD«123.
Guaranteed.

The International Standard of Quality
guarantees these electrical AQLs on all
parameters over the operating tem

ran%z Ol%onMO RAMs&R Ms
%2//0 on C&Interface;
(X081

er memories.

Why buy another timer
when you can own The Time Machine?

Advanced Micro Devices ¢

Q01 Thompson Place, Sunnyvale, CA 94086 - (408) 732-2400
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Introducing the worlds fastest logic analyzer.

500 MHz for debugging mainframes :

and super-minis.

Now you can dramatically shorten
the debug cycle in high-speed
random and stored program logic
design with our powerful new 500
MHz, 8-channel K500-D. With state-
of-the-art 16-bit microprocessor
control, 2K static RAM memory and
GPIB interface for fully-automated
operation, the K500-D is the indus-
try's most advanced integrated test
tool for the digital designer.

Resolution to 2ns.

Clocking via internal time base, or
with your superfast system clock, the
K500-D gives you the best timing
resolution available in a logic
analyzer today. Glitches, transitions
and other critical events can be

ACPOMER (3

ON

Incomparable.

captured and sampled every two
nanoseconds. You can even track a
channel of analog activity at the same
time for troubleshooting analog/digital
interface, or for high speed cause-
and-effect relationships. Two trigger
levels gives you precise data trapping.

Advanced probe design.

Our probes were designed for high
performance to cope with the speed
and complexity of large systems, as
well as complement the super high
speed of the K500-D. Now, with 6-foot
probes and hybrid buffering circuits
in each probe tip, you can conven-
iently debug even the largest systems
with minimum disturbance. With our
unique scroll mode, you can probe
hard-to-reach test points individually
and build your timing diagram one
channel at a time.

TRIGGER  W-A
START

Legendary ease-of-use.

Our new K500-D is even easier to
use than our best-selling K100-D . . .
and that's saying something. Its status
T and data displays
permit easy, flexible
programming and
- | data analysis. You
can expand horizon-
tally X10, X20, or
X50, and specify the
display format in
binary, octal and/or
ASCII.

You owe it to yourself.

Any designer debugging main-
frames or super-minis deserves full
details on this revolutionary new logic
analyzer. Write Gould, Inc., Biomation
Division, 4600 Old Ironsides Drive,
Santa Clara, CA 95050. Or call
(408) 988-6800.
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Our commitment
to you

For many years there has
been much discussion about
the role of the systems
designer and the directions
being taken by the computer
industry. At this time
Computer Design is renewing
its commitment both to its
readers and to the industry in
a manner that counts: pub-
lication management and
editorial direction from ‘“real-
time’’ industry managers.
As newly appointed Publisher and Editor of Computer Design, we welcome your
joining us in our commitment to the “real” computer industry.

With more than 40 years of hands-on experience in systems design, product
marketing, and corporate management between us, we hope to bring a new
professional dimension to technical trade journalism. We have watched your role
evolve over the past 20 years beyond that of CPU architect. We recognize that you
are now involved in broad based computer systems design, an area that
encompasses a multitude of disciplines. Yesterday’s logician is today embroiled
in “soft” implementations through programmable devices. Yesterday’s interface
engineer is confronted with an ever-expanding array of peripherals, many of which
possess intelligence equal to or surpassing that of yesterday’s mainframes.
Yesterday’s systems engineer is entangled in today’s networks and distributed
systems.

We pledge to meet your requirements for a broader and deeper knowledge of
computer systems technology. Guided by your developing needs, we plan to
expand our editorial staff, increase our subject coverage, and sponsor seminars
and forums. Your interests and feedback will be reflected in our editorial policies
and coverage of developments, techniques, and products. We look forward to a
closer relationship with you and encourage you to stay in touch with Computer
Design as we explore the “real” computer industry.

G,

Ronald W. Evans Saul Dinman
Publisher Editor




CALENDAR

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

JUNE 1-5—SNA But Not All IBM, New
York, NY. INFORMATION: TCT Internat’l,
599 N Mathilda Ave, Sunnyvale, CA
94086. Tel: 408/735-9990

JUNE 8-10—CIPS (Canadian Information
Processing Society) Conf, Waterloo, On-
tario, Canada. INFORMATION: CIPS, 243
College St, Toronto, Ontario M5T 2Y1,
Canada

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 Ctr, Baltimore,
Md. INFORMATION: Society of Manufac-
turing 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 Automation
Conf, Opryland Hotel, Nashville, Tenn. IN-
FORMATION: Harry Hayman, |IEEE Com-
puter Society, PO Box 639, Silver Spring,
MD 20901. Tel: 301/589-3386

JULY 21-22—-Sym on Reliability in Dis-
tributed Software and Database Systems,
Pittsburgh, Pa. INFORMATION: Marie S.
Hreha, LRDC Bldg, U of Pittsburgh, Pitts-
burgh, PA 15260. Tel: 412/624-4908

AUG 3-7—ACM (Assoc for Computing
Machinery) Siggraph ‘81, Dallas, Tex. IN-
FORMATION: Dr Anthony Lucido, Inter-
comp, 1201 Dairy Ashford, Houston, TX
77079. Tel: 713/497-8400

AUG 11-14—Electronics ‘81, Mexico
City, Mexico. INFORMATION: Franc D.
Manzolillo, Proj Mgr, Rm 6015, U.S.
Department of Commerce, Washington,
DC 20230. Tel: 202/377-2991

12

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

AUG 24-28 —Internat’l Joint Conf on Ar-
tificial Intelligence, Vancouver, British Co-
lumbia, Canada. INFORMATION: Richard
Rosenberg, Computer Science Dept, U of
British Columbia, Vancouver, BC V6T
1W5, Canada. Tel: 604/228-3061

SEPT 14-18—-COMPCON FALL ’81,
Capital Hilton Hotel, Washington, DC. IN-
FORMATION: Harry Hayman, |IEEE Com-
puter Society, PO Box 639, Silver Spring,
MD 20901. Tel: 301/589-3386

SEPT 15-17—WESCON ‘81, Brooks Hall
and Civic Auditorium, San Francisco, Calif.
INFORMATION: Dale Litherland, Electronic
Conventions Inc, 999 N Sepulveda Blvd, El
Segundo, CA 90245. Tel: 213/772-2965

OCT 19-23—-JEMIMA (Japan Electric
Measuring Instruments Manufacturers’
Assoc) Internat’l Exhibition, Tokyo Inter-
nat’l Trade Ctr, Tokyo, Japan. INFORMA-
TION: 19th JEMIMA Internat’l Exhibition,
Secretariat of the Administration Commit-
tee, 1-9-10, Toranomon, Minato-ku,
Tokyo 105, Japan. Tel:03/502-0601, X4

SEMINARS

JUNE-JULY —Software Engineering,
various cities and dates. INFORMATION:
Renate Lammermann, Battelle Seminars
and Studies Program, 4000 NE 41st St,
Seattle, WA 98105. Tel: 206/525-3130

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 1-4—Pascal Programming Work-
shop; AND Ada: The Defense Depart-
ment’'s New Standard Programming
Language, various cities and dates. INFOR-
MATION: Prof Donald D. French, Inst for
Advanced Professional Studies, 1 Gate-
way Ctr, Newton, MA 02158. Tel: 617/
964-1412

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

JUNE 22-23-—Digital Electronics for
Automation and Instrumentation; AND
JUNE 24-27 —Microcomputer Design In-
terfacing, Programming, and Application
Using the Z80/8085/8080, Blacksburg,
Va. INFORMATION: Dr Linda Leffel, CEC
Virginia Polytechnic Inst and U, Blacks-
burg, VA 24061. Tel: 703/961-5241

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

JULY 13-15—Data Communications,
Fiber Optics, and Spread Spectrum Te:zh-
niques; JULY 20-24 —Mini- & Microcom-
puters: Their Structures, Characteristics,
and Applications; AND JULY 27-31—
Microcomputer System Design and Ap-
plications, Ann Arbor, Mich. INFORMA-
TION: Viola E. Miller, Engineering Summer
Confs, 200 Chrysler Ctr, N Campus, U of
Mich, Ann Arbor, Ml 48109. Tel: 313/
764-8490

AUG 10—GPIB (General Purpose Interface
Bus) Workshop, Sunnyvale, Calif. INFOR-
MATION: Ben Catanzaro, Instructor, Intel
Corp, MCSD Customer Training SV3-1,
1350 Bordeaux Dr, Sunnyvale, CA
94086. Tel: 408/734-8102, X375

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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DSD 880 can integrate
‘with a VT103 Intelligent
Terminal containing an LSI-11/23
to form a complete, powerful
table-top microcomputer.

You deserve better

data storage than you get from DEC.

For your LSI-11 or PDP®-11,
bigger isn’t better when it
comes to data storage.

DEC® builds great computers. But
if you want 7.8 megabytes of data
storage, they give it to you in two
ungainly boxes 21 inches high. Data
Systems Design gives you one com-
pact package 5% inches high, with an
ultra-reliable 7.8 megabyte Winchester
drive and a 0.5 megabyte single-sided
floppy (or 1 megabyte double-sided)
for /0 and integral backup, plus on-
board diagnostics and lots of extras.

A superb buy—the DSD 880
DEC-compatible Winchester/
Floppy Disk System.

Offering far better value than
RX02 and RLO1 combos or dual-RLO1
or -RLO2 disk drives, the DSD 880
provides more bytes per buck than
any DEC alternative. And you save in
other ways.

Less rack space means lower
cabinetry costs.

The 880 backplane interfaces
require 70% less backplane space
than a similar DEC configuration.

The comprehensive Hyper-
Diagnostics™ panel and library of
microprogrammed routines, in con-
junction with Data Systems Design’s
Rapid Module Exchange™ program

and HyperService™ service contracts,

deliver more uptime for less than half
the cost of a DEC service contract.
Fully compatible three ways.

DSD 880 is hardware compatible.
It's the only high-capacity storage

system that integrates with aVT103.
And it integrates with any DEC LSI-11
or PDP-11 computer, or any DEC-
computer-based system.

It's software compatible. You can
use RT-11 or RSX-11 operating systems
with RLO1 (Winchester) and RX02
(floppy) handlers without modification.
The DSD 880 runs all applicable DEC
diagnostics and utilities.

And it's media compatible. Its
floppies utilize DEC double-density or
IBM single-density formats.

Want to know more? For full tech-
nical details, contact your regional
sales office: Western (408) 727-3163;
Eastern (617) 769-7620.

Dsa)t%tems

The Intelligent Alternative to DEC Disk Systems

International Sales: Australia: Melbourne (03)543-2077, Sydney (02) 848-8533:; Canada (416)625-1907: Denmark 01/83 34 00; Finland 90/885011; France03/9568142;
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 9460: Sweden 08/38 03 70:
Switzerland 01/730 48 48; United Kingdom 01/207-1717; West Germany and Austria (089) 1204-0.

"™ HyperDiagnostics. HyperService and Rapid Module Exchange are trademarks of Data Systems Design. ® DEC and PDP are registered trademarks of Digital Equipment Corp.
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Some environments
for bubbles.

Intel introduces the iISBC 254™ Bubble Memory
Board. The non-volatile Multibus™ memory system
that goes where disks and tapes can’t go.

All in time for today’s designs.

Bubbles store data in environments
that bewitch storage devices such as
disk and tape drives. That's because
as solid-state devices, bubbles are
unaffected by the heat of a factory
floor, the roll of a ship or the dust of
the desert wind. Since all that moves
is information, bubbles aren't plagued
with the wear and tear and related
maintenance problems of electro-
mechanical devices.

They're non-volatile, so you don't
have to worry about battery back-up.

And because bubbles pack 1 million
bits of data in an area less than

100 square centimeters, they can
boost the performance of a portable
data logger, as well as an in-house
numerical control system.

Kindle your productdevelopment
Now there's a fast, easy way for you

to capture these advantages in your
products: the iISBC 254 Bubble
Memory Board. It puts from 128K

to 512K bytes of Intel's 7110 bubble
memory—complete with controller

and support circuitry—on a 12 x
6.75-inch Multibus board. That's the
same bubble memory and controller
that's already storing data onboard
ships and on factory floors. Al
pretested. And ready to run in your
system today.

When you slip the iSBC 254 board
into your Multibus-compatible
chassis, it operates like any other
microcomputer mass storage system.
You choose from several |/O modes,
including Direct Memory Access.

You access data in a flash—several
times faster than you can with a
floppy. And move it at rates up to

50K bytes per second.

Add fuel to the fire

What's more, you can complement
the performance of the iSBC 254
board in your system with any of a
wide variety of Intel® Multibus boards
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Pricing for the iSBC 254  board tracks the
downward price curve of bubble memory
components.

and software products available
today. From 8- and 16-bit single-board
compulters, to analog and digital I/O,
to real-time operating systems, com-
plete with software drivers for bubble
memory. Or if you want to configure
your own board, you can start with
Intel's Bubble Memory Prototype Kit
(BPK72). It has everything you need
to tailor Intel's 1-megabit bubble
memory to your product.

Get the benefit of the
continuous price reduction
process

Like all of Intel's bubble memory
products, the iISBC 254 board bene-
fits from Intel's bubble memory price
guarantee. By the end of 1981, the
price of the 512K-byte board will

be 34 percent lower than today’s
price on 100-quantity orders. After
that, price reductions will continue

tracking the downward spiral of
bubble memory component pricing.

Put your competition on

the back burner

The iISBC 254 bubble memory
system is available off the shelf today.
So you can start now to build the
bubble’s advantages into your
systems. Reduced service and repair
costs. Less preventive maintenance.
Data integrity in hostile environments.
And, as you do, you can open new
frontiers. Ahead of your competition.

Find out more about how Intel bubble
memory systems can help put you
ahead. Contact your local Intel sales
office/distributor. Or fill out the
coupon below and send it to: Intel
Corporation, Literature Department,
3065 Bowers Avenue, Santa Clara,
CA 95051. Or call our toll-free hot line
(800) 538-1876.

O | want to kindle my product
development for bubbles. Have a sales
representative call me with quantity

! price information on the iSBC 254

! Bubble Memory Board.

[ I want to find out more about bubble
components and boards. Rush me a

! copy of the Bubble Storage Data

I Catalog by first class mail.

1

]
]
1
1
]
1
1
:
]
1
]
1
]
]
1
1
1
!
1
O | want to tailor bubble memorytomy |
unique system configuration. Rush me |
information on the BPK72 Prototype Kit |
and the BPK70 Production Kit by first i
]

]

]

1

1

]

]

]

1

]

1

1

1

1

1

1

1

]

1

1

|

1

1

1

1

1

1

1

1

class mail.

Name

Title/Organization drd =

City/State/Zip o B
Telephone ( ) = et

I

I

:

:

1

:

]

1

i

|

| Address
!

!

]

]

|

|

i
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| Application
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Europe: Intel International, Brussels, Belgium

Japan: Intel Japan, Tokyo. United States and Canadian
distributors: Alliance, Almac/Stroum, Arrow Electronics
Avnet Electronics, Component Specialties, Hamilton/Avnet
Hamilton/Electro Sales, Harvey, Industrial Components
Pioneer, L.A.Varah, Wyle Distribution Group, Zentronics
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Never 'Béfore H¢ ,
‘ Been As Intelligent As
The System It's Backing Up.

This is 3M's HCD-75 High Capacity Data Cartridge Drive.  the system is off-line, self-test diagnostic routines monitor its
And the reason it's as intelligent as a computer is because it performance. And, combined with each of its $32.50
thinks like one. high-capacity cartridges, the HCD-75 provides a full 67

You see, unlike other back-up systems, the HCD-75 is megabytes of formatted user information (144 mbytes
interfaced directly with the primary system by means of unformatted). So costly operator interventions are sharply
sophisticated, microprocessor electronics. When the host reduced.
computer has data to feed, the HCD-75 starts automatically. If you're looking for a reliable, cost-effective solution to
When the host computer stops, it does too. And since the the problem of disk back-up, the HCD-75 High Capacity Data
HCD-75 also positions to any location, it not only saves tape Cartridge Drive is the system you should be
cost, but retrieval time as well. - thinking about.

Of course, the use of % Not only has a lot of thinking gone
microprocessors allows the HCD-75 fe-... o7 into it. But a lot of thinking comes out
to perform a number of other A ' @ » #2  ofit, too.
time-saving functions, too. Like s : : - For more information, check
block replacement, so you can easily g : ! S e the listing on the next page for the
correct errors or change files which  § ; NN representative nearest you. Or write:
need updating. And fast random W AN ™ Data Products Division/3M, Bldg.
access, which makes it useful both f 4 A j g 223-5E/3M Center, St. Paul, MN
as an |-O device or as a storage unit S§e B ‘ S 55144,
for low-usage files. All of which ‘ s
relieves the host computer from
difficult timing and formatting problems. ‘ y

What's more, the HCD-75 - . The Back-up System
features state-of-the-art error detection That’s Suddenly Way Out Front

and correction capabilities. Even when

CIRCLE 12 ON INQUIRY CARD



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 & Cabhill, 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...

LETTERS TO THE EDITOR

To the Editor:

Kalman Rozsa’s Tech Note,
‘“n-Dimensional Interrupt Handler
Replaces Priority Encoder’’ (Feb
1981, pp 126-134), suggests building
a special box to go between a
microprocessor and the devices that
may wish to generate interrupts, in
order to resolve problems of concur-
rency and interrupt priority.... I
suggest a simpler solution, which re-
quires a small amount of syn-
chronization logic on each device
interface:

(1) Each device in the system has
an “INT PENDING” latch, which is
typically triggered by an event and
cleared by the program.

(2) Each device has a “REQUEST
INHIBIT” latch, which is set and
cleared only under program control.

(3) Each device recognizes a ‘PRI
IN” signal and generates a ‘PRI
ouT” signal, which it passes to the
next device on the bus.

(4) When INT PENDING is false, or
REQUEST INHIBIT is true, PRI IN is
passed unchanged to the next device
as PRI OUT.

(5) When INT PENDING is true and
REQUEST INHIBIT is false, PRI OUT is
passed as false to the next device.

(6) The system generates REQUEST
ENABLE when it can accept an inter-
rupt. Any device (there will be at
most one), which sees PRI IN as true,
REQUEST INHIBIT as false, and
whose INT PENDING latch is set,
identifies itself to the processor and
begins the interrupt sequence.

In this scheme, priority among
un-INHIBITED devices is determined
by physical location on the bus, but
use of the INHIBIT masks allows
software to reprioritize the system
easily. Mr Rozsa’s scheme allows a
device to generate a second interrupt
before the first is processed; in the
proposed method, each device inter-
face would be responsible for en-
queuing multiple requests, should
they occur.

Dennis Weeks
Data General
Bellevue, Wash

To the Editor:

After reading the correction in
Ronny Horn’s letter (Oct 1980,
p 13) of the AOS program in ‘‘In-
teger Base Conversion on Handheld
Programmable Calculators’’ (May
1980, pp 202-207), I edited it and
found the same type of errors again.

When 12,, was converted to base
12, the answer was 9.999999996.
For the correct answer, 10, one must
reduce the proposed truncation of
the three guard digits to one. The
initial program is edited as follows:
GTO 36, LRN, 13 times 2nd INS,
X 1,:0,0, =, EE; INVSEE, ~, 1,
0, 0, =, LRN. In spite of these
changes, Ronny Horn’s example re-
mains correct too.

Andras Varga

Institute for Telecommunication
Electronics

Technical University of Budapest

Budapest, Hungary

To the Editor:

With reference to the Tech Brief ‘A
Simple Tri-Stable Latch’’ (Aug 1980,
p 134), I have a genuine doubt. The
timing waveforms are drawn in-
dicating that the circuit can be
clocked at a 1-us rate. The slew rate
of the u A741 is about 0.5 V/us at
+15-V supplies. Hence, the fastest
input transition rate can in no case be
less than about 2(2.4/0.5) us, or
9.6 us.

C. H. Sakharwade
TIFR
Bombay, India

The Author Replies:

The circuit can be clocked at a 10-us
rate, and not at a 1-us rate as shown
in the timing waveforms. For the
clock rate of 1 us, an FET input op
amp 536 can be used in place of a 741.
Also, by using a high slew rate op
amp 531, the circuit can be clocked
at a much higher rate than 1 MHz.

D. S. Jain
NRSA
Hyderabad, India
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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.

The TMS5100 single chip VSP pro-
duces high-quality speech at data rates
0f 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. TT'’s experience in the design and
production of electronic modules means
quick cycle 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 TI's
TM990/306 speech board or TMS5000
Series VS 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, [7

M/S 308, Dallas, Texas
75265.

TEXAS INSTRUMENTS

*Solid State Speech is a trademark
of Texas Instruments Incorporated.
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Insert this
preassembled card
edge connector

In one step,

and forget it.

Preassembled to cut backplane
production time. Designed for mother

board insertion without damage to complete. There’s no solder or costly,
plated-through holes. time-wasting rejects.

The one-step AMP PACE Even our Accu-plate precision
Connector does a lot to make plating avoids waste. By pinpointing
your production simpler—and gold only on the final contact area and
free from worry. using nickel and tin elsewhere, you

Using our unique ACTION PIN don't pay for what you don't need.
contact compliant design, just press The AMP PACE Connector. It's

the connector into place. Assembly is good enough to forget.




AMP Facts

Accu-plate precision plating puts

the gold where it does the most

good, for superior electrical
Description: preassembled card edge contact at a reasonable cost.

connectors for.100" x.100," .100" x

.200!"and .125" x .250" centerlines; size

15 to 61, dual position.

Contact Rating: 3 Amp e

Contact Resistance: Spring contact to test gg;ggr;fg;%n;g:teegirg
board—8 milliohms compensates for daughter board
Total circuit resistance—9 milliohms warp and stress, assuring
Operating Temperature: —55°C to +85°C long-term, reliable performance.
Voltage Rating (Sea Level): .100"

centerline spacing— 1000 VAC

Insulation Resistance: 5,000 Megohms

Durability: 100 cycles

Salt Spray: MIL-STD-1344, Method 1001

Thermal Shock: MIL-STD-1344,

Method 1003

Physical Shock: MIL-STD-1344, Spring sections of ACTION PIN

Method 2004 contacts compress in opposite
R % il directions, maintaining a

%l;rglltlllty. MIL-STD-1344, Method 1002, gae-tight fit with pc board.

Vibration: MIL-STD-1344, Method 2005

Mylar strip assures straight and
stable pin alignment.

For more information, call the

AMP PACE Connector Desk at (717) 780-8400.
AMP Incorporated, Harrisburg, PA 17105.

AMP, AMP PACE and ACTION PIN are trademarks of AMP Incorporated. i L

A NI means productivity.
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The INMOS IMS1400 16K static RAM sets another new standard.

Once again, the INMOS commitment to leadership Both the IMS1400-45 and the IMS1400-55 deliver the
in advanced VLSI technology has resulted in new perfor- performance you'd expect from a VLSI leader. And what'’s
mance levels for the IMS1400 16K x 1 static RAM. more, they're available now. For full information on the

The new IMS1400-45 offers the exceptionally fast chip  new standard of static RAMs, call or write INMOS today.
enable access time of 45ns, with address access and
cycle times of 40ns. Surprisingly enough, it consumes
no more power than its 55ns companion. That'’s less
than 660mW of active power and 120mW of standby
power, using just a single 5V (£10%) power supply.
And, like the IMS1400-55, it's TTL compatible and is P.0. Box 16000 @ Colorado Springs. Colorado 80935  (303) 630-4000 * TWX
packaged in a 20 pin, 300 mil ceramic DIP with industry 5109204204  Surngton, Mase, €17) 275120 - bayon, O 513 to00see
standard pinout. ENGLAND o Phone 44 272 290 861 » TLX: 851-444723

S0
¢
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COMMUNICATION CHANNEL

nporary Multiplexing

o

"~ S
es—Part 1

S
neview and

James F. Kearney

Timeplex, Incorporated
One Communications Plaza, Rochelle Park, NJ 07662

A multiplexer, primarily, puts several discrete chan-
nels of data onto a single high speed data link in
order to substantially reduce the number, and
thereby the cost, of data lines in a communications
network. However, in the hands of the imaginative
communication system designer, today’s more
sophisticated multiplexers can accomplish much
more than that basic function. They can provide
error free transmission. They afford considerably
larger and more secure buffering power. They incor-
porate diagnostics that allow users to service their
own systems and can also provide central control
over the entire network. They can add flexibility to
existing systems that will accommodate both planned
and unforeseen future system changes.

An analysis of contemporary multiplexer design
features will help the network designer to know what
is available. However, his most important input will
come from a thorough analysis of his own organiza-
tional requirements.

Basic Types of Multiplexers

All multiplexers allow simultaneous service of a
number of terminals via a single high speed data
communication line. Three basic types exist: fre-
quency division, time division, and statistical. The
frequency division multiplexer (FDM) divides the data
link frequency band into several smaller bands, each
of which carries a channel of data (Fig 1). FDM was
the first technique to be used in multiplexing and
took advantage of techniques and equipment used in
radio, where frequency manipulation is common.

However, FDM is quite inefficient when compared
with the later technique of time division multiplex-
ing, where the transmission path can be divided much
more precisely.

The time division multiplexer (TDM) allocates time
slots to channels on a dedicated basis (Fig 2). The
overall time criterion is established by the speed of
the high speed transmission line. Once that is deter-
mined, there is essentially a one to one translation, a
matter of dividing up that aggregate transmission
band into its component parts. Starting with a
2400-bit/s aggregate path, it can be divided into 48
50-bit/s channels, 32 75-bit/s channels, 24 100-bit/s
channels, and so on.

As a practical matter, this straightforward ap-
proach must be modified somewhat by the need for
synchronization, using unique bit patterns to lock the
local multiplexers to the remote demultiplexers. Syn-
chronizing information is very important, and will
occupy certain portions of the bandwidth on the ag-
gregate channel. Design of the multiplexer should ac-
commodate synchronizing signals that cannot be
easily simulated by the data patterns that are
transmitted along with them. They should also be of
such a nature that the amount of time stolen from
pure data transmission is minimized.

TDM techniques are traditionally one of two types,
bit- or character-interleaved, depending on whether
each time slot within the transmission frame is
devoted to a bit or to a character. Fast turnaround is
the advantage of bit interleaving. It is not necessary
to transmit and receive entire character sequences
before the remote end can take action. Fast turn-
around is most useful in public networks such as
telex, where there is a certain amount of call setup
signaling before actual data transmission, where
quick give and take is desirable. On the other hand,
character interleave techniques tend to be more
flexible.

The statistical multiplexer (stat mux) is more effi-
cient than a TDM because it allots time slots only for
channels that are actively transmitting (Fig 3). It can
support a number of terminals whose combined bit
rates add up to more than the bit rate of the ag-
gregate high speed line. Each frame of data carries a
special header to identify the active channels. The
stat mux is the most advanced type of multiplexer
currently available and is the device of choice for
most contemporary network designs. It will be the
subject of most of this discussion.

(continued on page 26)
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With more capacity.
Faster access. And the reliability
youd expect from NEC.

The D2200 family is
ideally suited to medium and
heavy volume interactive
business applications that
require frequent disk access,
as in virtual memory, data-
base access and data com-
munications operations.

Eight-inch Winchester
drives are increasingly popular
because they offer significant

Once again, NEC leap-
frogs conventional technology
with its new D2200 family of
eight-inch Winchester disk
drives.

The first models in the
series deliver 30-millisecond
access time with capacities
of 25.5 and 42.5 megabytes,
respectively, and use con-
ventional storage module

device (SMD-type) control- savings in installation, pack-
lers for convenient interfac- aging,maintenance and
ing and formatting. cost-of-ownership.

Sealed-disk Winchester
technology is enhanced
with voice-coil actuators,
direct-coupled DC spindle
motors and closed-loop air

And once again, NEC
technology adds an extra
dimension. Call your NEC
Information Systems
representative for more

circulation which reduces information.

parts count, eliminates

periodic maintenance and

gives the D2200 Series an

MTBEF in excess of 10,000 NEC Information

hours. When service is Systems, Inc.

required, it’'s fast: the
D2200s have a 30-minute
MTTR.

Home Office: 5 Militia Drive,
Lexington, MA 02173, (617) 862-3120

o Eastern Office: 36 Washington Street,
- Wellesley, MA 02181, (617) 431-1140

Central Office: 551C Tollgate Road,

MODEL DKIO31-HRSE
A 134

mtite : Elgin, IL 60120, (312) 931-1850
o (i West Coast Office: 8939 S. Sepulveda Bivd.,
Los Angeles, CA 90045, (213) 670-7346

SER NO.
MEG DATE
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Fig 1 Frequency division
multiplexing. On one channel, **1"’
bit may be transmitted at 475 Hz
and ‘0" bit at 725 Hz. On next
channel, ““1"" would be trans-
mitted at 1075 Hz and ‘0" at
1325 Hz, and so on. Division
depends on desired frequency of
transmission, eg, 75-bit/s channel
requires less spectrum space than
150-bit/s channel
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Multiplexer Design Considerations

There are two main sections in the design of a
multiplexer. The low speed section deals with the in-
dividual channel ends of the system where data rates
are usually lower than that of the aggregate high
speed link. This section must periodically scan the
channels, sense and accumulate the data presented on
each, and store the data in some digital storage
medium. The high speed section assembles characters
and presents them to the aggregate interface for
transmission.

Traditional TDM design approaches use a variety of
shift register techniques for memory and counting
functions, maximizing the common control while
minimizing the input/output (1/0) interface. By
maximizing the common control, and sharing to a
greater extent a common set of logic to respond to
the stimuli of input and output, less hardware is
needed for each channel to respond to these stimuli,
and the less expensive the unit. ‘‘Expensive’’ in this
context means both the dollar cost and the cost in
loss of unit capability.

In today’s marketplace, however, with the advent
of microprocessors and statistical multiplexing, these
old design techniques have been found to be more ex-

pensive than to apply more distributed processing
techniques in the I1/0 channels. Using micro-
processors, which have dropped considerably in cost,
and distributing their processing power among a
number of 1/0 units, the stat mux reduces hardware
costs and increases capability and speed. As a result,
the traditional combination of main common control
and unintelligent interface modules is slowly being
replaced by inexpensive microprocessors and dis-
tributed microprocessing techniques, gaining speed,
flexibility of design, and flexibility of interfacing to
the network.

Contemporary stat muxes, such as the Timeplex
Series II MICROPLEXER, use universal synchro-
nous/asynchronous receiver/transmitters (USARTS)
on the low speed or channel side for serial to parallel
and parallel to serial conversion. The microprocessor
boards are controlled by CPU chips, enhancing their
processing capabilities. Programmable read only
memory (P/ROM) chips are used for storage of
multiplexer control parameters, and random access
memory (RAM) chips are used as data buffers. A chip
that will promote an advanced data link controller
(ADLC) X.25 is likely to be used as the interface circuit

for the data link on the high speed side.
(continued on page 28)
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the spec and we’ll finish
the keyboard.

When you come to Cherry for a keyboard your extends across the whole spectrum of keyboards.

problems are over. You pass them on to us, Whether you want a full word-processor or

because we’ll take over your project from typesetting model, a board for a standard

conception right through to quantity production. intelligent terminal or lineprinter, a point-of-sale
Wehave theengineering skillsandexperience  or home-computer unit, or a special key-pad,

to more than satisfy all your individual standard design or custom, we’ll provide the

requirements, and our keyboard capability necessary technology and quality — at the right price.

@HUE:ﬂ é%@‘ Cherry. The key name in keyboards.

CHERRY ELECTRICAL PRODUCTS CORP. 3600 Sunset Ave., Waukegan, IL 60085 « 312/689-7612 ¢ TWX: 910-235-1572

Worldwide affiliates and phone numbers: Cherry Semiconductor Corp., East Greenwich, RI, U.S.A., 401-885-3600 « Cherry Mikroschalter GmbH, Auerbach, Germany, 09 643 181 « Cherry Electrical
Products Ltd., Harpenden (Herts) England, (05827) 63100  Cherco Brasil Industria E. Comercio Ltda., Sao Paulo, Brazil, 55 (011) 246-4343 « Hirose Cherry Precision Co., Ltd., Kawasaki, Japan, 044 933 3511
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any given time, majority of slots
may not carry useful data but con-
tain fill characters

TERMINALS

Data enter this high speed link from the aggregate
line and then go into the RAM buffers. The CPU
handles transitions from the buffers out to the data
channels, and the USART clocks the data out to the in-
dividual channels. In the reverse direction, with the
data coming from the channels into the multiplexer
on the way to the high speed data link, the USARTSs ac-
cept the character as it comes in and pass it on
through high speed buses into the buffer areas.

All stat muxes have a USART-type function handled
on individual channels. All have one or more CPUs as
master controllers to handle the data functions. The
data are handled through the processors and sent to
buffers where they are held until the high speed line
indicates it needs the data. The master controller
pulls the data out of the buffer and puts them on the
high speed line. During this process a copy is made,
has an identification number assigned to it, and is
held in the buffer. When the system gets an
acknowledgment (ACK) that the character was cor-
rectly received, the copy in the buffer is erased. A
negative acknowledgment (NAK) causes the
multiplexer to use the buffered copy to resend the
data.

Where a TDM uses hardware for direct address on a
one to one basis, the stat mux has no such firm rela-
tionship; all link assignments are dynamically
allocated and are up for allotment on the basis of

need. The information is transmitted as a data
package that has been assembled by the multiplexer.
The package, a data block, also carries extra infor-
mation bits that involve control fields. The block
must have a destination address or the address of the
channel from which the data were accumulated, and
it carries block check characters, most commonly
cyclic redundancy checks (CRCs).

Using Multiplexers in Designing a Network

When the network designer understands the kinds of
data communications inefficiencies that the
multiplexer designer was trying to resolve, optimum
use of stat muxes will be achieved. In bandwidth
allocation in a TDM, a combination of terminals with
baud rates of 150, 300, 1200, or greater can be put
over a single high speed 9600-bit/s line, provided the
aggregate sum of the speeds of the terminals is less
than or equal to the speed of the aggregate line. In
addition, some of the bandwidth must be reserved
for control signals.

In the early stages of the asynchronous environ-
ment, data passed over the line in a character by
character mode. The operator typed an ‘““‘A’’ and it
was passed on to the mainframe without buffering.
Experience revealed that 1200-baud terminals,

(continued on page 30)
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Oak puts E’
up against the
world’s fastest typists.

In a keyboard market clogged with claims and processor based N-key-rollover and phantom
confusion about “N-key-rollover,” look to Oak’s key lockout system developed by Oak

FTM® keyboard for the practical answer. It pro- engineers. Without the cost and complexity
vides E3-Entry Error Elimination. And that means  of Hall Effect and capacitive technologies.
precisely what it says. We challenge the fastest And that's not all. Beneath the FTM keyboard
typists in the world to make it error. They can't. is Oak's proven, industry-leading membrane

Yet E3 makes its real contribution to Oak’s Full  switch technology. So you get all the good things
Travel Membrane (FTM) keyboard—and to you of membrane switching—reliability, durability,
—in the cost column. You get RFI and EMI resistance, design
the Entry Error Elimination flexibility, and— of course—low
and 100-million-cycle-plus cost. All without sacrificing the
performance you've got to qualities you demand in a key-
have in a keyboard at prices board, right down to human
far below those of keyboards engineered industry standard
with comparable perfor- feel and touch.
mance. That's practical. Call or write us today for the
Entry Error Elimination is a data and details to prove it. You
remarkably sensible micro- can't afford not to call Oak.

."‘l{ Switch Systems Inc.

An Oak Technology Inc. Company

P.O. Box 517« Crystal Lake, lllinois 60014
Phone 815/459-5000 « TWX 910-634-3353+ TELEX 72-2447
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capable of transmitting 120 char/s, were sending
only 5 char/s because that was as much as the
operator was typing. This left a lot of room for im-
provement.

The theory of the stat mux, then, is to scan
associated data ports and assign bandwidth to chan-
nels only when they interrupt the system with data.
Data primarily come in on a character mode basis
and the standard USART interface receives the
character. Upon receiving that character, an inter-
rupt is raised; when the scanner comes by it sees the
interrupt, picks up the character, and passes it on to a

if you have
'magnetic tape
'needs for:

B PDP-11/LSI-11

B Data General

B GA 16/440

B HP 1000, 3000 or desktop
B Fluke 1720A or 2240C

B NOVA

- T1-990 IDT 1050 series

B Tekironix GPIB buffer and a processor. Data are then assembled and

B IEEE 488 transmitted over the high speed link. With the main

B RS-232-C processor in the stat mux sampling and controlling

B Intel Multibus the data it receives from the individual channels, it is

B 8-bit Parallel possible to place more channels onto the system.

B Datum/Wangco Many terminals can be placed on a stat mux—for ter-

... or others minals operated in manual mode, probably twice as

many over a 4800-bit/s line as was possible using a

IDT 3000 series 9600-bit/s line—thus significantly reducing modem

IDT PrOVides The colsézcs'i'ding block terminal modes into the system

creates another dimension. These terminals have
their own buffers; an operator keys in a given

Ri g ht Ta pe SYSte m amount of data and hits a specified function key that

sends the data as a block. Here, instead of sending 5

IDT subsystems give you many important char/s, it is possible to send perhaps 500 char/s or
advank:ges, including: even more, in full screen transmission mode. Ineffi-

Wide Selection — Choose from nine IDT 1050 ciencies are still built into the system because no two
models with 7 or 9-frack %-inch tape reels, plus operators are going to key alike. Not all operators on

| T g : all of the terminals feeding the line are going to enter
fwelve IDT 3000 models with %-inch tape cartridges all of their blocks at one time, so there is still room

Su.perllpr Desigh — Get sophlstlcoflon plus for the processor to get the data out over the high
reliability, sturgad By self-test firmware . .. speed line in a reasonable amount of time—probably
MTBF specifications of 8000 hours still with a response time that is acceptable to the end
Numerous Options — Select built-in formatter/ user.
controller for data formatting (ANSI, ECMA, IBM- When synchronous data are thrown into the stat
compatible), plug-in interfacing, and control of mux a problem arises. This is because the system is
four tape subsystems constantly being ‘polled, meaning that data are
Dedicated Configurations — Satisfy OEM, mini- always going out on the lines. Whether the data con-
micro or one-of-a-kind requirements sist of poll messages or live information, it is a condi-
tion that interrupts the processor and has to be

handled.
A mistake is sometimes made in trying to compare
the efficiencies that exist on a point to point arrange-

Get all the facts on your J[s) Keel{eTel (o] -}
IDT tape subsystem. Call - R Y 1= e N1\ B

:";Ideiylinb'rfétm"e palll San Diego, CA 92117 ment, where there is no interference from other ter-
Manc':ger pry D? (714) 270-3990 minals, to a statistical multiplexing environment
Corporate IDT East where four or five 4800-bit/s data channels come

: (201) 825-7640 onto a composite 9600-bit/s data link. The responses

are very fast on the point to point arrangement.
However, in statistical multiplexing the response time
will be reduced by the large amount of data that can
be presented to the system at any one time, plus the
INNOWTIVE overhead of stat muxing.

DATA In a synchronous environment there is a more effi-
cient way to present data to the system than the
method generally used, where the user constantly

(continued on page 32)

SEE IDT i
We've got it all
on tape TECHNOLOGY
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IF YOU DON'T NEED A RELIABLE PRINTER,
DON’T BOTHER READING THIS AD.

'ﬁ\-\\\\\\\\\\\\\\\\\\\\\\\\\\\\

AN
\\\\\\\\\\\\\\w\\\

\\\\\\\\\\\\\\\\\X\\\\\

The Intelligent Choice

A reliable printer means a lot to systems
manufacturers, integrators and users—and not
just in terms of fewer headaches. After all, if a
printer doesn't break down as often, and requires
less maintenance and service, you pay less for
owning and operating a system.

That’s why we build and test the Dataroyal
IPS-5000 matrix printers for reliable operation.
We make sure they can work all day, every day if
needed—everywhere from offices to harsh indus-
trial environments.

We kept the number of moving parts in our
mechanism to a minimum, for fewer potential
problems. And this simple design also makes it
easier to maintain the printer.

DATAROYAL

The result? Dataroyal IPS-5000 printers are
capable of 1500 operating hours MTBF at 100% -
duty cycles. Under normal conditions, this rating
translates into two to three years between service
calls. And that’s one of the best marks in the
printer industry.

By the way, all this reliability costs less than
$1000 in OEM quantities. Get yourself an IPS-5000
—the printer selected by major systems manufac-
turers for reliability and quality. Visit us at N.C.C.
Booth #918, or call or write us for details.

235 MAIN DUNSTABLE ROAD, NASHUA, NH (USA) 03061
603 / 8834157

INCORPORATED
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HIGH RELIABILITY
DIGITAL CASSETTE
DRIVES

Don't compromise with reliability. Use Brae-
mar CS-400 Series digital cassette drives for
maximum dependability and ruggedness.
Only two moving parts. Auto-Sync™ phase
decode circuitry insures data integrity from
unit to unit.

e Full read/write and control electronics,
RO,

e May be ordered with read-after-write
circuitry for data certification.

e Up to 8.5 megabits capacity at 8K
baud transfer rate.

e Patented Accu-rate™ circuitry provides
ultimate in speed control.

Braemar Computer Devices cassette drives
are widely used for program loading, diagnos-
tics, memory backup, medical instrumenta-
tion, process control and data logging and
archival storage applications. Call or write
for details.

BRAEMAR

COMPUTER
DEVICES, INC.

11950 TWELFTH AVENUE SOUTH
BURNSVILLE, MINNESOTA 55337
(612) 890-5135
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transmits a full screen of 1920 characters, that in
itself exceeds the 1-s capacity of a 9600-bit/s line.
Consequently, on a one to one basis, there will be a
delay. The more efficient way is to use preformatted
screens. Here the original menu is presented to the
CRT, and only the live or variable data are transmit-
ted back to the host. This reduces the input
dramatically to 150 or 300 characters. Both the
multiplexer and the mainframe processor are now af-
forded more time to handle additional tasks.

As can be seen, stat muxing leads to more than set-
ting up a point to point network. It puts intelligence
into the system. It analytically interprets the traffic
and the interrupts coming into the system, and pro-
portionately and dynamically assigns them band-
width on the high speed line. To be sure that it is effi-
cient, the vendor and others designing the system
must know how the data are to be introduced to the
multiplexer, what takes place when the terminal
enters the data to be processed, and how long those
data are to be processed at the mainframe before be-
ing transmitted back to the terminal.

Overheads can be compounded within the main-
frame unless proper procedures and implementation
are worked out, the reason why stat muxing has
recently tended toward enhancement packages.
These features inform the user not only of internal
buffer utilization but also of how much of the chan-
nel is being used. They help him plan not only the
number of terminals to add to a particular controller
on a given line, but also the number of additional
lines to place on the front end. By knowing what are
the current response times the user can determine
what overhead is on the mainframe and communica-
tions. This provides a basis for establishing a
threshold, a peak of utilization that can be used as a
guideline before he must consider such operational
changes as altering file structures, upgrading soft-
ware, or acquiring additional communications
facilities. It now becomes imperative to know the
capabilities of the multiplexer for solving present and
future problems.

The concluding column will discuss problems
associated with emulation systems, buffering, clock-
ing, traffic control, network configuration, and
response time.

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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fiber optic modem
for local data distribution

. . .
\/ YERSITRON,INC. mop:. FOM-5 P.N. 1486

EWR RIS CTS AD Yo ar

Fiber optic modems are multiplexes synchronous rates of 50 or
ideally suited for many local 56 kbps and asynchronous
data diﬁtribt#ion applilcatir?ns rates up to 1f41 kkb{)s; with an
since they offer several inherent contrOI operating range o ilometer.
advantages over conventional hard- Intrusion Alarm — The receive circuit-
wired systems. These include immunity ® ry continuously monitors the receive
from rf and magnetic signals, increased SIQHals data for the presence of the multiplexer
bandwidth, and a significant improve- sync signal generated by the remote

ment in the security of the data link. unit. Loss of this signal will cause an
Versitron's FOM-5 fiber optic modem alon audible alarm condition and block further
(one of a family of fiber optic modems) data transmission at both local and the
not only provides the basic advantage of ® remote modems. After verifying that the
fiber optics, but also offers several unique WIth link is still secure, the systém may be reset
system operating features that makes it from either the local or remote unit.

Multiplexes Control Signals — Three DSWU/V35 or RS-232/MIL-188 interfaces. Pre-
separate control signals in each direction are cut and terminated fiber optic cables are also

multiplexed with the data over the fiber optic available from Versitron.
link. This provides a fully interactive hand- dat Versitron, Inc. installed its first fiber
shaking sequence with the FOM-5 function- optic link utilizing a multiplexed data tech-

ideal for local data distribution applications. tl e Plug-In Compatibility — The FOM-5 has

ing as a truly transparent device at both ends nique in the early 1960’s. Since that time
of the link. we have sold over 19,000 fiber optic links

Increased Throughput and Range — The FOM-5 covering a wide variety of requirements for mili-
operates full duplex over a fiber optic cable pair at tary and commercial applications.

v
\/
VERSITRON

Versitron, Inc. 6310 Chillum Place N.W. Washington, D.C. 20011 (202) 882-8464
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Versatile Local Area Network and Distributed Communication System
Designed for Harsh Industrial Environments
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NC - NUMERICAL CONTROLLER

private network facilities
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Typical Modway system configuration. Product family includes interfaces for cur-
rent programmable controllers, computer interfaces, serial line interfaces, network
monitors, network switches and gateways, and gateway services to public or

MODBUS
NETWORK

® ®

BADGE HARD COPY
READER

TERMINAL

Modway, a high speed communications
system aimed at industrial local net-
working applications, can link a variety
of computers, controllers, and terminal
devices, and is designed for reliable
operation in noisy factory environ-
ments. The system allows various
elements to communicate with each
other over a common shared bus and is
configured to be compatible with the
proposed IEEE standard (Computer
Design, Mar 1981, pp 12-20). Modway
was developed by Gould Modicon,
Haverhill St, Andover, MA 01810, who
say that it represents true distributed
communciations from any site to any
other with guaranteed realtime response
and media independence in any data
communication topology.

Unlike Ethernet-type systems Mod-
way is speed and distance independent
and operates at a 1.544M-bit/s rate at
distances up to 5000 m. The data rate is
compatible with T1 carrier for micro-
wave and satellite communication over
common carrier facilities.

34

The system supports both passive
baseband and active CATV-type coaxial
media. The company says that other
cable technologies such as fiber optics
will be available later. Network con-
figurations range from star and daisy-
chained connections to full multidrop
using splitters and taps. The cable can
use almost all commercially available
media accessories. In addition, the com-
pany has designed special accessories for
use in passive coaxial systems that in-
crease the number of drops that can be
accommodated. Cable installation is a
customer responsibility, but documenta-
tion is provided to help determine the
most flexible topology and media com-
ponents.

The peer-to-peer system allows any
device to communicate with any other,
with no master or bus arbitration device
required. Devices are connected on the
common bus medium through ‘‘inter-
face boxes.”” Time division multiple ac-
cess (TDMA) with token (baton) passing
is used to access and temporarily control

the system and provide a totally deter-
ministic communication service. Once a
device has control of the system it is a
master and can communicate with other
devices by establishing logical links (vir-
tual circuits) with them. These links are
maintained during the baton-passing se-
quence, and the duration of time in
which the device is a master is user pro-
grammable. The number of devices at-
tached on the system depends on such
criteria as media, distance, and cable
topology. A single cATvV-based network
can handle 10,000 devices max.

The system supports three different
types of devices. Those on the token-
pass sequence and able to initiate com-
munications are primary devices.
Secondary devices are those that only
respond when queried. The third type is
a demander, a secondary device that can
become a primary for short periods of
time in response to the occurrence of
some event in that device.

Included in the system is an option
allowing full redundancy in media and
Modway interfaces. A failsafe feature
protects against failure of a single ele-
ment bringing down the entire system.
Failed or unplugged devices are
automatically removed or new devices
added by a self-repairing mechanism.
The system will self-initialize on power-
up and can configure itself without in-
tervention from any other device.
Highly secure protocols limit undetected
errors to one error in the lifetime of a
system, said to be one undetected error
in 50 years.

The system falls under the umbrella of
Modicon’s network architecture for
distributed systems (Monads) that pro-
vides for layered levels of communica-
tions protocol similar to the 1SO/OSI
model. The architecture also includes
the Modbus communications system to
provide a networking system capable of
interconnecting Modway and Modbus
networks over local and public facilities.
Circle 321 on Inquiry Card

System Encodes Data
Stream into Standard
Television Signal

Providing the user with an additional
data communications capability within
any standard 60/525 or 50/625 TV signal,
the VIDAC communication system en-
codes digital data signals into the vertical

(continued on page 38)
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Charles River Data Systems MF=-211 System

an open and closed case for the LSI-11/23 and RX02 Floppy Disc System

8-quad card cage to

Hefty power supply
allows you to fully

load card cage with
power to spare.

house LSI-11/23,
memory, and any
Q-Bus options.

breaker.

Dual Shugart
Floppies with single
or double-sided
operation, selectable
write-protect, easily
removable.

Front panel console
with switches for
Enable/Halt, Line
Time Clock, Boot/Init,
On/Off circuit

Removable front
panel allows you easy
access to card cage.

Delivery from stock
to 30 days.

CRDS delivers your LSI-11/23 with complete RX02
software/media compatibility while costing less!

Economical in cost and space
Your MF-211 system combines
DEC'’s LSI-11/23 with dual Shugart
SA800 Floppies and an 8-quad slot
backplane, all within an attractive
10%" rack mountable enclosure. Our
dual height floppy Controller/Inter-
face allows you complete software/
media interchangeability with DEC'’s
RXO02 Floppy system. All DEC inter-
face cards and software products are
available for your use from CRDS.
Join over 1,000 users with a new
MF-211, the perfect answer to your
Micro/Floppy requirement—in half
and up to 30% savings.

Immediate Problem Detection

A 90-day warranty comes with your
MF-211. In addition, a detailed sys-
tem diagnostic diskette is provided

proper system operation and to allow
for immediate detection and isola-
tion of system failure. In the event of
malfunction, the defective sub-
module is normally found within
minutes. After verification with the
CRDS Maintenance Department, a
replacement for your defective
module will be promptly forwarded.

S

Unique Controller Card

O RXO02 software/media inter-
changeability

0O IBM 3740 Formatter

O Built-in self diagnostic

O Bootstrap loader

O Single and double density

Double-Sided Option

If double-sided floppy capability is
desired, simply ask for the MF-411.
This system uses the Shugart SA850
double-sided drives and provides two
megabytes of total storage. A diskette
with a modified RT-11 double-sided
floppy handler is provided with each
system, assuring you of software
compatibility for both single and
double-sided media operation.

WRITE FOR

Comprehensive
brochure and
Price List

; operation
with each system to assure you of O DMA Data transfer EHDS

4 Tech Circle, Natick, MA 01760 Tel. (617) 655-1800

TWX (710) 386-0523
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ONLY ONE OF THESE
GCOMPAGT DISK DRIVES
DELIVERS BOTH

29 YEARS OF
MEDIA EXPERIENGE
AND THE ANSI

INTERFAGE.

| L.Sht ‘

G
CONTROL _—

DATA




w family of 8" Winchester
s offers you a unique combi-
on of features—features that
y off in high-quality perform-
nce, reliability, and product migra-
tion. 3M designed and built these
drives so that the features would
be right for OEM applications—
‘starting with the media itself.

WHAT MAKES THESE

3M DRIVES DIFFERENT
FROM EVERY OTHER
WINCHESTER IN THE WORLD?

otch® Brand media. An industry
sader for over 25 years. Its proven
rformance is the cornerstone of
I new fixed disk drives. The me-
is critical—it's precisely where
uper-reliable data storage should

One guarantee of this perform-

is the thoroughly proven sur-

lubricant called Lubyte™

yte helps protect against head

, loss of data and computer
owntime.

MBINED WITH ANSI
ERFACE: HIGH
JANGE OFF-THE-SHELF.

the ANSI interface, these

Compact Disk Drives let you take
full advantage of state-of-the-art
technology for both low-cost de-
sign and high performance. The
standard makes a disk drive's in-
terconnection to its controller eas-
ier. 3M has made sure that the new
drives deliver the flexibility you
need to support specific systems
and applications.

The ANSI interface is micro-
processor-based, and works effi-
ciently at high data rates. The
result: 3M drives are easy on cus-
tomers’ equipment overhead.

MIGRATION FROM 1010 60
MEGABYTES AND BEYOND.

The third benefit the 3M Compact
Disk Drive family gives you is the
migration needed to keep up with
user demands. Migration that won't
dead-end your customers, or cost
them an arm and a leg to obtain.
The 3M 8431 drive offers a total
unformatted capacity of 10 mega-
bytes on a single disk, with 8649
BPI and an average track density of
219 TPI. The 3M 8432, with two
disks, delivers 20 megabytes, with
the same bit and track density. The
3M 8533 offers 60 megabytes on

three disks, with track density in-
creased to 693 TPI. Modularly ex-
pandable, the drives offer you and
your customers cost-effective in-
creases in capacity from 10 to 240
megabytes.

THE "SUPER-GLEAN™
AIR SYSTEM.

Because reliability is so critical to
the operation of a sealed-
environment disk drive, the drives
have a specially-engineered super-
clean air system (patent pending).
A cast aluminum deck, for exam-
ple, separates the heads and media
from the motors: a feature that
helps make 3M's super-clean air
system distinct from ordinary sys-
tems. Air is cleaned to 10 particles
per cubic foot/minute or less.

AND OTHER OUTSTANDING
FEATURES.

Like microprocessor-controlled ro-
tary actuators (patent pending),
drive modularity, data separation
and direct track addressing, and
low power consumption. Right
now, these new drives are the only
ones that give you all of these fea-
tures in one 8" Winchester pack-
age. It's time to evaluate them
against the competition. For com-
plete information write to:
Compact Disk Drives
Marketing, Data
Recording Products
Division/3M,
223-5N, 3M
Center, St. Paul,
MN 55144.

3M Hears You...
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blanking period at the transmission site
and decodes them after reception from a
satellite or any conventional TV
transmission system. Developed by
Caldatacom Inc, 1711B Little Orchard
St, San Jose, CA 95125, the system pro-
vides the user with a secure data channel
for interterminal communications
without the need for separate data
tielines.

The encoder input consists of a stan-
dard color video signal and an asyn-
chronous Rs-232-C data signal. Input data
rate is selectable from 1200 to 9600 baud
(optionally down to 75 baud). The en-
coder output provides a video signal
containing data encoded on one line in
the vertical interval. The data input con-
tains one start and two stop bits, and at
9600 baud provides a data input rate of
872 char/s. A 1k-byte RAM managed by
an 8085 microprocessor handles data for-
matting and input storage. If the video
signal is disturbed for any reason the en-
coder continues to accept data into
store, with available storage time of ap-
proximately 1 s. If data transmission is
interrupted for more than this period, a
marker is inserted into the data stream
to indicate that data have been lost.

Vertical interval data communication en-
code (top) and decode terminals. Transmit
and receive terminals are each 3.5”

(8.9 cm) high in standard rackmount
chassis. All video connections are by 75-Q
BNC and data via DP-25 series connectors

Inserting 16 characters on the chosen
data line in each field, the encoder pro-
vides a data transfer rate of 960 char/s,
transmitting about 10% faster than the
872-char/s input rate. This allows the
system to ‘‘catch up’’ from input store if
the transmission path is interrupted or is
not able to be used by the encoder.
System accuracy for data transmission is
related to video signal to noise ratio
(SNR) of the transmission path. With a
worst pattern bit sequence the maximum
bit error is 10~-° and 10~ at 43 and 52
dB SNR respectively.
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The receive terminal contains at least
one decoder and one dual-channel data
eliminator. Up to six video channels can
be handled, four of which can be
scanned for data. Control logic causes
the decoder to sequentially sample the
four video inputs for 1 s each. When an
incoming data stream is detected, the
decoder locks to that video source until
the stream ceases or is interrupted. The
data-bearing signal is passed through a
data eliminator that removes the data
stream from the ‘‘data line’’ and inserts
locally generated blanking before trans-
ferring the video signal to the local video
system.

The data appear at the decoder output
in RS-232-C format for distribution to
local user terminals for selection and/or
printing. A hardwired feedthrough
mode, activated if power is lost at the
receive terminal, protects video signal
integrity.

Circle 322 on Inquiry Card

Bus Extender Provides
Unlimited Range for
IEEE-488 Systems

Virtually unlimited range for IEEE-488
bus systems is said to be available
through use of the model 4886 bus ex-
tender from IcS Electronics Corp, 1620
Zanker Rd, San Jose, CA 95112. Im-
plementing the extender overcomes the
66’ (20-m) limitation normally asso-
ciated with 488 bus systems, and allows
the user to interconnect any number of
widely dispersed 488 systems into a single
system directed by a master controller.

The device converts parallel bus data
to serial form for high speed trans-
mission up to 4000’ (1219 m) with
twisted pair cable and over unlimited
distances using modems and telephone
lines. A second bus extender at the
remote end reconverts the serial data to
parallel bus data.

With twisted pair cabling, the trans-
mission link is full duplex, allowing the
controller to accept service requests or
other inputs from the remote site while
sending data or commands. In a multi-
drop configuration, up to 31 remote
sites, identified by separate addresses,
can communicate at one time with the
controller.

With the device, master control is ex-
tended to an unlimited number of
remote sites for unlimited distances over
leased, private, or dial-up lines using

synchronous or asynchronous modems.
An optional autodialing feature (Bell
810A/C or equivalent) allows the extender
to automatically call a remote site, verify
the link, and notify the master controller
of the completed call.

IEEE BUS

CONTROLLER Q'
%,,
< LOCAL IEEE BUS >

BUS
EXTENDER

PHONE LINES OR
TWISTED PAIR CABLE iz

L4

< REMOTE IEEE 488 BUS '>

Limited only by the speed of the
modems and the quality of the telephone
lines, the extender can operate at up to
19.2k bits/s. It can be added to any IEEE
bus system without the need to rewrite
software programs or rewire control
functions and can interface with all ex-
isting RS-232 compatible modems and
future RS-449 systems.

The extender can be configured to
generate clock signals for synchronous
operation or to accept clock signals from
another extender or from a modem. As a
transparent communications link, the
unit supports all IEEE-488 bus commands,
including a modified form of parallel
poll. Timing restrictions on the response
from the remote bus make the parallel
poll answer valid after 20 ms plus the
serial path turnaround time.

In addition, the extender can be pro-
grammed to perform an automatic self-
check and determination of controller
location at power turn-on. A remote ex-
tender’s presence and open data link is
continuously monitored during trans-
mission idle time. Serial data integrity is
ensured by error checking each transmis-
sion and retransmission of faulty
messages via both parity and checksum
error detection. The device measures 8.5
x3.5x11.3” (32.6 x 8.9 x 28.6 cm) and
weighs 6 1b (2.7 kg).

Circle 323 on Inquiry Card
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ARCHITAPE

Now, 14 megabyte cartridge
tape backup foryour ;..
Perkin-Elmer or

Tektronix4081.

Cartridge tape archiving. The Architape
14 Megabyte (formatted) 4-track car-
tridge tape subsystem is compatible
with all Perkin-Elmer (Interdata) 16 and
32-bit minicomputers, and the Tektronix
4081. The subsystem comes ready to
install with all rack mount hardware,
controller, cables, software, and full
documentation.

Winchester backup. The Architape
subsystem is designed to provide con
venient, portable, '4''" ANSI tape car-
tridge backup for fixed disc systems.
The drive itself provides maximum
read/write protection against environ
mental contaminants. Your cartridge
tapes can be read on any other Archi-
tape subsystem

Complete Technical backup. Scientific
Enterprises warrants each system for a
full 90 days and provides complete
documentation, a maintenance manual
plus prompt service and repair capabili-
ties.

Software. Architape software is com-
pletely compatible with both the Perkin-
Elmer OS16 and OS32 operating sys-
tems, and with the Tektronix 4081 GOS
operating system. You get 9-track mag-
tape performance for half the price..

and compatible device drivers in half the
memory. 4081 users get a complete
stand-alone archive program that
doesn't require changes to GOS at all!

CIRCLE 25 ON INQUIRY CARD

Features

Drive: ANSI Std x 3.55 — 1977 cartridge
* DEI Funnel Drive * Capacity is 14
Mbytes (formatted) ¢ Transfers 192
Kbits/s, 30 ips * Density is 6400 bpi
Hard Error Rate is 1 in 100 « 90 ips
rewind (450 ft./60s) * Integral tape
cleaner ¢ Dual-gap head, read while
write separate erase * Self-clocking
MFEM encoding

Controller: Z-80 uP-based * Compati
ble with MUX and SELCH buses *
Self-test on power up and initialize * Bus
transfer rate is 35 Kbytes/s * Retries
read/write functions a maximum of 10
times. « CRC error checking * Record
size variable to 12 Kbytes ¢ Record
buffer on controller « Forward file search
at 90 ips * Power requirement is +5V
only at 2.5 Amps « Half-card (7 x 15:)
ECB

SCOENTIAC ENTERPRISES

Scientific Enterprises, Inc.
9375 S.W. Commerce Circle * Wilsonville, OR 97070
(503) 682-3900

Now, networking. Architape’'s compan-
ion product, Archinet™ provides add-on
networking (up to 32 stations) for the
Architape subsystem. Archinet provides
an on-board microprocessor to handle
protocol and retransmissions, and is
completely supported with software
Configuring your network is easy
because all stations communicate over
a single shared cable.

Add-on and OEM information. Fast. If
you're thinking of adding cartridge tape
backup to your present system, adding
networking, or OEMing new systems
with archiving and networking capabili
ties, call Charles Vollum at SEI, fill out
the coupon below, or, circle the reader
service number. We'll be back to you
with OEM or user add-on information
Fast

I'm interested. Please send me complete information on the Scientific Enterprises

Name c e &
Company Bl e - . [ OEM2
Computer Model B e SO e duk” !
Address o R o NS o e od R . J
City___ State_ Zip

Phone (

—
|
|
|
|
|
i
= ARCHITAPE Subsystem and ARCHINET single cable networking system
|
|
|
|
|
|
|
!
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Windjammer°blowers
provide multi-function
working air
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One air system for pressure,
vacuum or both

Windjammer high-performance
blowers supply vacuum
and/or pressure for a wide
variety of jobs. Typical appli-
cations include tape transports,
card sorting, vacuum hold
down, air sampling and
cooling.

These blowers are designed
specifically for environments
where high noise levels
would be objectionable and

feature carefully balanced
components. They can be
supplied for belt drive or
complete with motor.

Lamb Electric engineers
can work with you to de-
velop a Windjammer system
tailored to your requirements.
And, we can schedule quan-
tity deliveries to meet your
production requirements.
Contact AMETEK,

Lamb Electric Division,
627 Lake Street, Kent, Ohio
44240. (216) 673-3451.

AMETEK

LAMB ELECTRIC DIVISION
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Standalone Communications
Processor Supports
Various Protocols

Standalone, self-powered, and micro-
processor based, the MC-80 communica-
tions processor provides up to 16k ROM,
16k RAM, three serial communications
ports, and one parallel printer port.
Developed by Innovative Electronics
Inc, 15200 NW 60 Ave, Miami Lakes,
FL 33014, it supports numerous com-
munications protocols and provides on-
and offline diagnostics.

Available protocols permit the attach-
ment of foreign devices to I1BM, Bur-
roughs, NCR, Honeywell, and Univac
networks either by direct connection or
through dedicated/multidrop modems.
Modular software allows the configura-
tion of systems that provides mainframe
computer users with device in-
dependence and economies on RJE and
interactive stations. End to end
peripheral control and multidrop polling
front ends for minicomputers are en-
abled, as well as communications be-
tween computers from different manu-
facturers. Device handlers allow attach-
ment of letter quality printers, low cost
dot matrix printers, keyboard CRT ter-
minals, and medium speed line printers.

Extensive diagnostics increase the
maintainability of the unit. Online
diagnostics, shown on a 7-segment
display, include poll or selection of a
device, transmission errors, and modem
status. Either power-on or operator-
initiated actions execute offline
diagnostics. CPU, ROM, RAM, and data
paths are routinely tested. Operator-
initiated tests include the exercise of at-
tached peripheral devices, or canned
messages to and from attached pro-
cessors. Another level of testing com-
pletely checks every interface signal
through test connectors that connect in-
puts to outputs.

Circle 324 on Inquiry Card
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Three Interconnecting modules, no
hard wiring and you get the
Switching Power Supply of the 80’s

Customer: What's the significance of
the 3 modules?

ACDC Salesman: In the past, every-
body including ACDC produced specific
switchers for given applications. You
know, assemble the components in a
box, wire them and then tweak and test
and trim, etc. In our RS/RT switchers, we
produce large quantities of three basic
modules, and then test the daylights out
of them, followed by full load, high temp
burn-in.

Customer: What modules are you talk-
ing about and how do they work?
ACDC Salesman: O.K., we produce in-
put modules, converter modules and out-
put modules. We have 16 different board
modules that make up 50 different power
supplies. We take various combinations
out of stock and assemble them in a
chassis, interconnecting them through a
mother board. It's fast, reliable, and it
eliminates hard wiring.

Customer: | see, you can make up most

Complete steel
EMI enclosure

High power,

High reliability
LSI Control switching
(low parts count) Transistors

High frequency
shielded power
magnetics

(low radiation)

S i

P j |
45 {
- : Ll
Low ESR Vo g
output
Capacitors P e g
é €
2 section 4 .
output Filter
(low ripple)

Control
barrier
strip

(Remote sense,
inhibit, margin)

acde

any switcher | could want right out of
stock. You say no hard wiring...what's
wrong with wiring?

ACDC Salesman: Harnesses are a
point of potential failure. There are possi-
ble cold solder joints vulnerable to every-
thing including shipping vibration, not to
mention noise considerations in how the
harnesses are placed throughout. No
one has ever successfully introduced a
switching supply without hard wiring until
our RS/RT Series.

Customer: When you say you test the
daylights out of them, give me some de-
tails.

ACDC Salesman: O.K. First, all of our
active devices are 100% screened. We
stable bake, temperature cycle, and then
100% electrical test. All to MIL-STD-
883B. The modules themselves are com-
puter tested. When we assemble them
into the final unit, we first Auto-Test, then
burn-in for 48 hours at 50°C under full
load, cycled, Auto-Test again with com-

Soft start
Thermistor
(low line inrush)

Extra large
Computer grade
storage Capacitors
(high reliability
holdover time)

115 VAC/230 VAC
changeover

EMI Filter
(VDE 0875N)

(no wire harness)
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puter print out- serialized. You get one
copy of the hard test data and we keep a
copy. In other words we all know exactly
what you're getting.

Customer: Everything sounds good, but
what about the cost?

ACDC Salesman: Simple. We save you
money because instead of building a
hundred of these and fifty of those, etc.,
we continuously build thousands of the
same modules each month. That saves
us, and you, money. We test everything
thoroughly and that eliminates warranty
returns, reworks and all those costly
problems. Believe me, if you've ever
seen the production of power supplies,
you'd know we have a uniquely superior
product here...and, at a fantastically low
price.

Customer: It sounds to me like you've
brought power supply technology up to
date.

ACDC Salesman: Thanks...we think our
RS/RT Series are the switchers of the 80's.

RS Series/Single Output

SINGLE OUTPUT

OUTPUT-CURRENT
OUTPUT
VOLTS |Rs50|Rs100|RS150|{RS300| RSF375
2 |100]200]300[600| —
5 |100] 200 300]600]| 75
6 80| 90| 250|500 —
12 45| apl a5l crol 9
15 ael 72l 1wEl o0 /25
18 30| 60| 90| 180 | —
24 del anl ozl sl 18
2w 1oonl| apdl egl s -

RT Series/Triple Output

MULTIPLE OUTPUT

TRIPLE QUAD

RT100 [RT150 |RT300 |RQ300
MAIN OUTPUT |5V 20A| 5V 30A|5V 60A |5V 30A
12V 2A[12V 5A |12V 5A |12V 5A
AUXILIARY |15V 2A|15V 4A |15V 4A |15V 4A
OUTPUTS 5V BA |5V 5A |5V 5A
24V 2A[24V 4A

MAX. POWER |100W |150W |300W |300W

Interconnecting strip

These Power Supplies are shipped with
the industries most complete instruction

™" SEND FOR
COMPLETE
CATALOG

IEMIERSON

electronics

401 Jones Road, Oceanside, California 92054
Telephone 714/757-1880




COMM CHANNEL

Processor Performs
Communications Functions
In Distributed Data Networks

A 2-way communications system de-
signed for distributed networks, ICOT 253
is the latest model in the 25X family of
modular processors from icot Corp,
830 Maude Ave, Mountain View, CA
94043, A variety of 253 configurations

handles protocol/code conversion, line
concentration, line multiplexing, and
selective message routing. The processor
can accommodate up to five full duplex
9600-baud synchronous or asyn-
chronous lines, up to four of which
handle customer-specified byte pro-
tocols and one a bit protocol such as 3271
SDLC Or X.25/HDLC.

The processor uses a multiple micro-
computer architecture: each line has its

~ Model HB5-3/0VP
. .95 Single Qty.

FREE!

New 1981

Product Catalog...
plus our new

Tour Guide.

Phone or write for
your copies today!

@S‘*ﬁw

Get all the details on our
125 standard linear and
switching power supplies.

;
o

o
PEOPLE
LANT
\ PR%DUCT

i‘"l—, |
W’““e e

" POUIEN-DIIE s rower =

m ”wer' ””E 0.C. POWEr SUPPLIES

Power-One, Inc. « Power One Drive e

Camarillo, CA 93010

own computer, line interface, RAM, and
program space. Each microcomputer
can access a system RAM through an
ICOBUS™ that handles interconnection,
scheduling, and data transfer between
the microcomputers.

Protocol/code conversion capability
enables communications between in-
compatible terminals and host or net-
work processors without requiring ma-
jor software changes. The unit supports
such standard protocols as Teletype
33/35, Bisync, PARS, P1024, 3271 SDLC,
Uniscope, and X.25/HDLC.

Used in line concentration, each line
can handle batch and interactive ter-
minals, and both synchronous and asyn-
chronous lines can be multidropped. In
multidrop applications the unit handles
polling of downline terminals. The user
can also optionally apply the unit as a
multiplexer instead of a concentrator.

The processor can route messages to
different hosts, to other terminals at-
tached to it, or to other network pro-
cessors. This capability, combined with
the ability to handle downline terminal
poiling, can measurably reduce host
overhead.

Circle 325 on Inquiry Card

System 34/38 Interface
Accommodates Non-IBM
Output Devices

Output interface IF/1A provides plug
compatibility between IBM systems 34, 38,
and 5250 IDS, and non-IBM serial asyn-
chronous RS-232-C output devices such as
special or general purpose printers,
paper tape punches, display-only moni-
tors, and other similar output peri-
pherals.

The device, a product of Technical
Analysis Corp, 120 W Wieuca Rd NE,
Atlanta, GA 30042, emulates an IBM 5256
printer and attaches to the 34/38 system
via standard twinaxial cable. It is com-
patible with data lines that support 5256,
5225, 5252, models 1 or 11 5251 devices with
cable through feature, and 5251 model 2
or 12 with cluster or dual cluster feature.

Interface provides XON/XOFF and CTS
protocol support for output peripherals
and converts all standard EBCDIC char-
acters to ASCIl. An internal self-test
function verifies operation of the at-
tached output device. Baud rate selec-
tion in standard units is from 110 to
19,200. The IF/1A is the first in a family
of products intended for use by OEMs
and systems houses in the integration of

end user systems.
Circle 326 on Inquiry Card

(805) 484-2806 « (805) 987-3891 « TWX 910-336-1297
SEE OUR COMPLETE PRODUCT LISTING IN EEM & GOLDBOOK
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255 USER SMALL BUSINESS COMPUTER

At last, there’s a multi-user micro-
computer system designed and huilt the
way it should be. The CompuStar™. Our
new, low-cost “shared-disk™ multi-user
system with mainframe performance.

Unlike any other system, our new
CompuStar offers what we believe to be the
most practical approach to almost any
multi-user application. Data entry. Distrib-
uted processing. Small business. Scientific.
Whatever! And never before has such
powerful performance been available at
such modest cost. Here's how we did it . ..

The system architecture of the
CompuStar is based on four types of video
display terminals, each of which can be
connected into an auxiliary hard disk stor-
age system. Up to 255 terminals can be
connected into a single network! Each ter-
minal (called a Video Processing Unit) con-
tains its own microprocessor and 64K of
dynamic RAM. The result? Lightning fast
program execution! Even when all users
are on-line performing different tasks! A
special “multiplexor” in the CompuStar
Disk Storage System ties all exter- :
nal users together to “share” the
system’s disk resources. So, no
single user ever need wait on an-
other. An exciting concept . . .
with some awesome application
possibilities!

CompuStar™ user
stations can be configured in
almost as many ways as you
can imagine. The wide variety
of terminals offered gives you
the flexibility and versatility
you've always wanted (but
never had) in a multi-user
system. The CompuStar
Model 10 is a program-
mable, intelligent terminal
with 64K of RAM. It's a
real workhorse if your re-
quirement is a data entry

or inquiry/response application. And if your
terminal needs are more sophisticated,
select either the CompuStar Model 20, 30
or 40. Each can be used as either a stand-
alone workstation or tied into a multi-user
network. The Model 20 incorporates all of
the features of the Model 10 with the
addition of two, double-density mini-flop-
pies built right in. And it boasts over
350,000 bytes of local, off-line user stor-
age. The Model 30 also features a dual
drive system but offers over 700,000 bytes
of disk storage. And, the Model 40 boasts
nearly 1% million bytes of dual disk stor-
age. But no matter which model you
select, you'll enjoy unparalleled versatility
in configuring your multi-user network.

CIBRCIE 2Q ON INOINIRY CARD

Add as many terminals as you like
- at prices starting at less than $2500.
Now that’s truly incredible!

No matter what your application,
the CompuStar can handle it! Three disk
storage options are available. A tabletop
10 megabyte 8" winchester-type drive
complete with power supply and our spe-
cial controller and multiplexor costs just
$4995. Or, if your disk storage needs are
more demanding, select either a 32 or 96
megabyte Control Data CMD drive with a
16 megabyte removable, top loading car-
tridge. Plus, there’s no fuss in getting a
CompusStar system up and running. Just
plug in a Video Processing Unit and you're
ready to go . . . with up to 254 more ter-
minals in the network by simply connect-
ing them together in a “daisy-chain”
fashion. CompuStar’s special parallel
interface allows for system cable lengths
of up to one mile . . . with data transfer
rates of 1.6 million BPS!

Software costs are low, too.
CompuStar's disk operating system is the
industry standard CP/M*. With an
impressive array of application soft-
ware already available and several
communication packages offered,
the CompuStar can tackle even your
most difficult programming tasks.
Compare for yourself. Of all
the microcomputer-based multi-
user systems available today,
we know of only one which
offers exactly what you need
and should expect. Excep-
tional value and upward
growth capability. The
CompuStar™. A true price
and performance leader!

=/ =INTERTEC

—|I|DATA

= = SYJEMS.
2300 Broad River Rd. Columbia. SC 29210
803) 798-9100 TWX: 810-666-2115
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BUMPER CROP

8-inch Winchester Multi-User Systems. Now In Volume- $8,500.

Altos is delivering the cream of the
crop with their new 8-inch multi-user
Winchester disk systems. They're
freshly packed with the quality
features you expect from Altos, and
at a price you expect from Altos,
too—just $8,500.

Pick from two fully integrated
systems, each packaged in our new
compact, stylish cabinet suitable for
either rack mount or table top
applications. You get 10 MBytes of
reliable on-line storage in our 8-inch
Winchester drives. Then for system
back-up storage, you can select from

Floppy Disks:
.5Mb-1Mb
Mag Tape: 17Mb

Winchester Disk:
10Mb

SYSTEMS PICTURED:
ACS8000-10 (10Mb HD + 1 floppy) $ 8,500
ACS8000-10/MTU (10Mb HD + DEI Mag Tape) $10,990

either 8-inch, single or double-sided
floppy drives (ACS8000-10 and -10D)
or a %a-inch magnetic tape drive
(ACS8000-10/MTU). And for powerful
performance, all of these Z80A*based
systems come complete with 208K
of RAM and 6 programmable serial
ports, ready to support four users.

Here's the most bountiful
selection of systems and capacities in
the field from the company that
knows how to deliver quality systems
in the volumes that OEMs need to
stay competitive.

And Altos supports these
systems with a broad software
selection including the three industry
standard operating systems—CP/M,
multi-user MP/M** and OASIS'.
These operating systems support
seven high level programming
languages: BASIC, FORTRAN, COBOL,
PASCAL, APL, PL/1and C. Also
available are comprehensive
communications packages: ASYNC—
Altos-to-Altos, BISYNC—AIltos-to-
mainframe and full networking with
CP/NET. All are designed to run on a
high speed 800 Kilobaud networking
channel—standard with every
system.

The ACS8000-10 Winchester
systems join our growing family of
field-proven products. In just three
years, more than 8,000 systems
have been shipped to an OEM
customer-base.

Get to market fast. Harvest
your 8-inch Winchester system direct
from the heart of Silicon Valley. Call
or write today for specific product
information and OEM pricing. Altos
Computer Systems. 2360 Bering
Drive, San Jose, CA 95131, (408)
946-6700, Telex 171562 ALTOS SNJ.

CIRCLE 30 ON INQUIRY CARD

Packed with
Fresh Ideas

COMPUTER SYSTEMS

*780A is a registered trademark of Zilog. Inc

**CP/M and MP/M are registered trademarks of Digital Research. Inc
FOASIS is a registered trademark of Phase One Systems. Inc
fdatapro is a registered trademark of Datapro Research Corp.

(© 1981 Altos Computer Systems
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a run for their money.

Digital introduces the $653* 16-bit micro. So why
limit yourself to 8-bit thinking when you can get all the
advantages of 16-bit performance at tﬁis low price?

Treat your system design to a more powerful and
proven instruction set. More efficient processing. Preci-
sion arithmetic. The expandability which allows your
system to grow as your needs grow, without changinﬁ
system architecture. And to accommodate that growt
without appreciably changing your software
requirements.

Send us your apElication and we’ll send you com-
plete information on how to match your requirements
with the performance of 16-bit micros from Digital. The
company that has sold more high-performance micros
than anyone.

The price is right. The time is now.

For full information, fill out the coupon or call toll
free at (800) 225-9220. In MA, HI, AK and Canada call
(617) 467-7000. Or simply contact the Hamilton/Avnet or
Harvey Electronics office near you.

*In quantities of 50. Single unit price is $990. U.S. domestic prices only.

Please rush your 16-bit Micros Application Infor-
mation Package to me at once. My application is:

[J Laboratory/Scientific

[J Data Communications

(J Industrial/Process Controls

[0 Other (PleaseSpecify) .~~~
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Company
Street
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Digital Equipment Corporation
Microcomputer Products Group, MR2-2/M70
One Iron Way, Marlboro, MA 01752 R

DEC-C-164 _I

dlilgliltiall

Wechange the way
theworld thinks.
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“Our new VISUAL 400
tops the industry’s finest line
of video terminals.”

“Compare Visual's line of terminals with any other in the industry. Character or block mode. 80 or 132
columns. Black and white or green and black screens. Double high and double wide characters. Super
editing. Limited graphics. Paging. International character sets. Programmable function keys. We emulate
and outperform terminals from DEC®, Hazeltine, Lear Siegler and ADDS. Chances are we've got the right
terminal at the right price for you. Call our marketing department and see for yourself.”

Tom Foley, President

VISUAL 100 - VISUAL 200 — Switchable Emulations VISUAL 210 — Block Mode

DEC VT100” Compatible ® Switch selectable emulation of DEC m All the features of VISUAL

Plus VT52%, Hazeltine 1500, ADDS 580, 200 plus...

® Advanced video pack- LS ADM‘3A m 14 user programmable
age is standard ®m Non-glare tiltable screen function keys, up to 48

codes each may be down

m Non-glare, tiltable screen ® Detached solid state key board _
line loaded

® Detached solid state key- m Large 7 x 9 dot matrix char-

board, n-key rollover acters with descenders for ® Transmit line, field, page
m CRT saver feature lower case m User ?rogram.me}blcf mes-
® Serial buffered printer m Background/foreground, sage framing including
interface optionp blink, security fields, editing lstartfoflénessage‘ end ((j)f
® Hewlett-Packard protocol ® EIA-RS232-C and 20 ma inter- g;% (;femessespaagr gtggggs
compatibility option faces, serial printer port,

® Remote transmit
® Suspend/resume transmit
® Transmit unprotect/all

smooth scroll, 14 function keys

® Numeric keypad and cursor
positioning keys

VISUAL 400 — Top Of The Line

m All the advanced video capabilities of the VISUAL
100, i.e., 80 or 132 columns, etc., plus. ..

® Flexible block mode transmission parameters

® Multiple field definitions including numeric only,
alpha only, must fill, total fill, right justify, protect

m 8 resident national character sets & line drawing
® Programmable non-volatile function keys
m Control code display

® Printer port independent of communication interface See for yourself
® 2 or 4 optional pages of memory; flip page or scroll :
® Set-up modes for selection of terminal parame- ViUl Sestnelony incorporated

540 Main Street, Tewksbury, MA 01876

ters, eliminating cumbersome switches Telephone (617) 851-5000, Telex 951-539
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This badge
can identify persons...

DSR-100

OPTICAL READER/PROGRAMMER

ACCESS CONTROL/TIME CLOCKS/DATA COLLECTION

Our solid-state, versatile, low-cost and highly reliable
data input device has a virtually unlimited capacity

to identify. Full readout of numerical and alpha
numerical data is provided for up to 22 columns in a
simple error-free operation. Column count strobe
provided at all times regardless of data punches.
Maximum interfacing capabilities for access control,
time clock, data collections and thousands of other
applications. Get all the details by calling or writing to...

® PROGRAMMING DEVICES DIVISION

O|SEALECTRO

CORPORATION

MAMARONECK, N.Y. 10543
PHONE: 914 698-5600  TWX: 710-566-1110

O Sealectro West:

14011 Ventura Blvd., Suite 215, Sherman Oaks, Ca. 91423, (213) 990-8131
1901 0Id Middlefield Way, Suite 19, Mountain View, Ca. 94043 (415) 965-1212
SEM.ECTRO Sealectro Ltd., Portsmouth, Hants, England
Sealectro S.A., Zone Industrielle Toulon Est, 83087 Toulon Cedex, France

CIRCUIT COMPONENTS B R.F.COMPONENTS B PROGRAMMING DEVICES
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TECHNOLOGY REVIEW

Experimental Circuit Could Increase Computer Performance,

Reduce Power Requirements

Wafer consisting of 159 chips made up of
experimental Konian-Walsh circuits manu-
factured using normal 2.5-x ground rules is
framed by cables leading to LS| tester.
Test results provided hardware verification
of computer simulations

An experimental computer circuit tech-
nology that could yield high perfor-
mance, low power chips was described
by Richard R. Konian of 1BM’s General
Technology Div, East Fishkill, NY
facility, at Comcon 81 in San Francisco.
The Konian-Walsh circuit, invented by
Mr. Konian and James L. Walsh, has
switching speeds faster than ECL, but
with the low power level and cell size of
TTL. Shorter electrical path and compact
design reduce signal delay and power re-
quirements.

The circuit consists of two indepen-
dent branches: the input branch with
logic elements that establish 0 and 1
levels; the output branch that provides
high drive capability through active
elements on both sides of the terminal
that afford active pullup and pulldown.
Transistors in the device are placed in
parallel and the bases have a common
connection. The signal is able to move
from input to output in one collector
time. This is done by combining, in one
stage, both logic level capability and
push/pull drive capability to drive line
capacitance. Load characteristics in-
clude a fanout of 2 and 250-ps delay at
about 2.5 mW of power.

Low output impedance is offered in
both directions: emitter follower on the
way up and capacitive overdrive on the
way down. All switching transistors are
switched by a low impedance source or
driver. The two bottom transistors are
switching devices and the third is an
emitter follower.
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IBM’s experimental high speed,
low power circuit consists of two
branches. Left branch, with asso-
ciated transistor (T;), provides
level setting capability. Right
branch, with associated tran-
sistors (T2,3), provides drive
capability. Branches are joined
through common base connection

Noise margin of the circuit depends
on the resistor ratio of the dc gain to
satisfy a particular application. It has a
noise margin-performance trade-off. In-
dependent current paths supply driver
current and dc voltage. Line current
passes through one branch and dc level
current through the other. The dc level is
set independently of the current
discharge and charge capability of the
driver. Therefore, functions of driving
current and setting voltage are not in
conflict.

Overdrive capacitors reduce dc power
by helping to overcome the effect of the
horizontal geometries of the transistors
and providing a discharge pad for the
line capacitors. Once capacitors are
charged, a lower steady state capability
is attained. Current flows only 50% of
the time.

If research validates experimental
results, the circuit may allow significant
progress toward improving power,
speed, and density factors now limiting
computer size and performance. The cir-
cuit compares favorably as a potential
alternative to widely used computer cir-
cuits. A typical ECL circuit has a 4.0- to
8.0-pJ rating and generates heat that
necessitates advanced cooling tech-
niques. A typical TTL circuit has a 1.2-pJ
rating. The circuit may enable the use of
vLSI in high performance computer
systems, and its versatility may give it
the potential for use in small low end
systems as well. For example, in small
systems fewer than 3000 of the devices

might be configured on a chip using cir-
cuit power in the 2.5-mW range. In
larger systems, the circuits might be
packed at much higher densities using
0.5t0 0.7 mW.

Uninterruptible Power System
Is Based on Variable Speed
Constant Frequency Generator

PowerRotor overcomes power outage
and erratic power supply problems af-
fecting small/medium sized computers
and sensitive electronic devices by
isolating them from utility power. The
low cost uninterruptible power supply,
offered by Continental Power Systems,
Inc, One Landmark Sq, Stamford, CT
06901, is based on a variable speed, con-
stant frequency generator technology.

The unit supplies power to the com-
puter during utility interruptions of 10
to 30 s duration. Except during interrup-
tions, it is powered by a motor run on
utility power. Since line power goes only
to the drive motor, the computer is com-
pletely isolated from utility power and is
supplied with well regulated power hav-
ing frequency accuracy to 0.025% by the
generator.

Through instantaneous and con-
tinuous remagnetization of the
generator’s rotor field poles, the ups
automatically adjusts itself to hold out-
put power frequency constant. When an
outage occurs, the system provides

(continued on page 52)
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You're looking at an airplane on a
landing strip...a raster image “pseudo
coloring” of a black-and-white aerial
reconnaissance shot. We generated
the image™* with our System 3400

high performance display processor.
Its unique, programmable, high-speed
lookup tables are, do/lar-for-dollar, the
most powerful tools available for color
selection, image enhancement and
manipulation. You can display up to

*Actual photo from monitor.

RASTER DISPLAYS...

FOR THOSE WHO DEMAND PERFORMANCE.

4,096 colors simultaneously from a
palette of 16.7 million!

You can also display 256 (from
4,096) grays. And you can zoom, pan,
interpolate, window scan, and emu-
late movies. Or if you're interested
in graphics, ask about our higher

resolution, flicker-free configurations.

Lexidata System 3400: the best
family of high-speed, high-resolution
display processors, monitors, and
peripherals.

For details, call (617) 663-8550
or write to us at 755 Middlesex
Turnpike, Billerica, MA 01865.
TWX 710-347-1574.

IL LEXIDATA
CORPORATION




TECH REVIEW

clean, accurate power; and in case of an
extended outage, it provides enough
time for orderly shutdown or start-up of
standby power source.

The inner periphery of the rotor con-
tains a layer of magnetizable material.
During operation, a pattern of magnetic
field poles is written into this magnetic
layer. The number and length of the
written poles are determined by the
speed of rotation of the rotor as well as
the controlled frequency that drives
the exciter coil which writes the field
pattern.

As the exciter coil writes a controlled
number of poles per second, the number
of poles around the circumference of the
rotor changes with the rate of the rotor.
As rotor speed varies, the number of
field poles compensates in inverse pro-
portion, resulting in a continuously
changing field pattern and in output fre-
quency from the stator output windings
that is under control of the coil.

The exciter coil is driven by a reliable
low power solid state circuit. Frequency
is determined by a crystal reference
which achieves accuracy of 0.025%.
Thus, frequency accuracies are available
at power levels from a generator whose
shaft speed may vary.

In addition to stable power, the
system offers low maintenance and low
emi to avoid interference with operation
of the computer or other electronic

Wy
———————— PERMEABILITY
RESONANT STEEL
{ CIRCUIT
ONCILLATOR [ L AMPLIFIER i
|
I
e 5
|2 STATOR
STATOR
CoILS
HARD
MAGNETIZABLE
MATERIAL
ROTOR
VOLTAGE
REGULATOR

CONSTANT FREQUENCY OUTPUT

UPS technology developed by Continental Power Systems is based on
generator that instantaneously varies its field poles. Because rotor speed
changes little during revolution, and same field pattern passes over out-
put windings, output windings generate power output with frequency as
accurate as that of exciter coil

equipment. Units can be paralleled for at 4.5 kVA, 120 Vac, 60 Hz single-phase

multi-unit installations. Model A7-603 is
rated at 7.5 kVA. Output is 120/208
Vac, 3 phase, 60 Hz. Model A3-601, rated

will be available soon. Prices are $19,950
and $9975, respectively.
Circle 350 on Inquiry Card

Oh, Look! SCOUT can do new tricks

Perform, SCOUT™ perform.

But wait! What are these? These are new tricks* Now SCOUT is
smarter. Now SCOUT is stronger. Now SCOUT can do more.

New tricks from Scout — all with ISOLITE™ So if SCOUT per-
forms badly, you simply replace his badly performing board. And in
about 3 minutes, he is off and running again. Quick like a bunny.

Run, run, run. Save, save, save.

If you were an OEM, would you like SCOUT? Of course
you would.

SCOUT starts at less than $1,000 for a CPU, 1/0, 32K Byte
RAM and card cage.

And now he knows new tricks.

He is one smart SCOUT, isn’t he? Wouldn't you like to design
him a nice little home?

o
*Digital-to-Analog Converter; 32-bit Parallel Digital I/0 Module; Universal /‘ N\
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Floppy Controller; Dual Single-Sided, Single-Density Floppy Subsystems;
Dual Quad Floppy Subsystem; 2/4 Channel Async 1/0 Module and Battery

2
S5

Back-up/Watchdog Timer Module. Existing, previously announced modules |
include CRT Async I/0 — RS232C; Modem Asyne I/0 — RS232C; Paper-
Tape Reader; Paper-Tape Punch, General Purpose Parallel I/0; Analog-to-
Digital input and Solid-State Relay output.
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—§ee §COUT’S new tricks.

And every other bit of the 16-bit performance you need. Plus
amazing feats of operating economy. It’s all in our how-to-save-
on maintenance primer, A Plug for SCOUT. Get your free
copy with this coupon and a business card. Or, for immediate
information, call (714) 833-8830, Ext. 455.
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|
|
Title I
|
|
|

Name 3
Company
ComputerAutomation
Address pNAKED MINI® Division
City State Zip Where OEM’s come first.

SCOUT and ISOLITE are trademarks of Computer Automation, Inc._J 18651 Von Karman, Irvine, CA 92713
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Image processing systems
Modular graphic display systems
Frame buffers-lelevision monitors

Grinnell has them all, for almost any application: from simple black and white line drawing
to full color image processing. Select a packaged system, or configure one “your way.”
GMR 270 Series: 512 x 512 frame buffers and full color pipeline image
processing systems.
GMR 260 Series: 1024 x 1024 frame buffers for greyscale, black and white,
pseudo color and full color.

GMR 27 Series: 256 x 512 to 1024 x 1024 high speed, modular graphic
and image display systems.

All systems are available in both U.S. and European versions, with plug-compatible interfaces
to most minicomputers (including DEC, Data General and PRIME). Proven system designs ensure
reliability, and an expanded FORTRAN library and driver package makes operation easy.

So, whether you need a complete system, or just a card set to embed in a larger system, Grinnell
has an optimum cost/performance solution. For complete specifications and/or a quotation,
call or write today.

e

-!iﬁi

2159 Benng Drive, San Jose, California 95131 (408) 263-9920 TWX 910-338-2145
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TECH REVIEW

Peripheral Controller,
Bulk Memory Expand
DEC Compatible Line

Peripheral controllers and bulk RAM
memory augment the line of DEC add-in
memory products available from Na-
tional Semiconductor Corp, 2900
Semiconductor Dr, Santa Clara, CA
95051. Hexacon is a single-board Unibus
controller that is capable of simulta-
neously interfacing three peripheral
device types: disc, tape, and bulk RAM.
The controller achieves complete DEC
software compatibility by emulating DEC
1/0 subsystems. NURAM, a bulk RAM
system, offers from 2M to 8M bytes of
high speed auxiliary memory and inter-
faces through Hexacon.

Designed to provide simultaneous 1/0
control of three peripheral device types,
Hexacon is not three controllers on one
board. It is a single microengine capable
of controlling different devices simulta-
neously while providing software com-
patibility. Peripherals that can be at-
tached to Unibus computers via the con-
troller board include discs with SMD in-
terface, 0.5” (1.27-cm) tapes with Pertec
interface, and the company’s pro-
prietary auxiliary RAM unit.

The controller is based on a micro-
engine architecture called the transfer
processing unit or XpU. The XPU is not
an instruction processing unit; it is
designed for high speed data moving ap-
plications. Featuring 2M-byte/s ag-
gregate data transfer rate capability, the
processing unit also incorporates a
4k-byte high speed RAM data buffer,
achieving simultaneous multiple device
type control with the same system per-
formance as separate controllers.

The xPU’s 40-bit microinstruction set,
implemented with bit-slice components,
is designed specifically to accommodate
simultaneous control of multiple
peripheral subsystems. It is much more
powerful than needed, providing the
ability to accommodate future high
speed data rates anticipated with Win-
chester discs using thin film heads.

Designed for high speed data
transfers, it has a 150-ns internal clock
cycle and microword wide enough to
simultaneously control instruction se-
quencing, ALU operations, and buffer
transfers. Forty-eight internal registers
are provided for computational tasks
and buffer pointers. Large buffer areas
for tape and disc are provided by 4k
bytes of high speed RAM, virtually
eliminating data late situations. An 8-bit
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from National Semiconductor
simultaneously handle three peripheral
microengine. Bit-slice implementation with 40-bit wide microword, unit

supplies 2M-byte/s aggregate device data transfer rate capability
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derives ability to
device types from controller

internal bus allows a 6.66M-byte/s
transfer rate.

Presenting only one Unibus load to
the backplane, the controller can handle
up to four 67M-byte disc drives, up to
four tape drives operating at 25 in
(64 cm)/s or 100 in (254 cm)/s, and up to
8M bytes of auxiliary memory. Using the
controller board, a complete Unibus
system can be configured in five
backplane slots: two for cpuU, one for
256k-byte memory, one for controller,
and one for low speed 1/0 interface.
Thus, the controller reduces total system
cost in addition to simplifying spares
logistics and reducing spare part inven-
tory costs.

NURAM, a large RAM system for DEC
Unibus, has built-in self diagnosis and
self maintenance features. Offering
from 2M- to 8M-bytes of rack mount-
able auxiliary memory emulating DEC’s
RS04 fixed head disc subsystem, the unit
interfaces with systems through the
Hexacon multidevice controller. Relia-
bility and data integrity are achieved us-
ing the controller’s intelligence, coupled
with a data access scheme that optimizes

the use of RAM as auxiliary memory. All
write operations to the storage array are
read back and compared automatically
to verify correctness. A combination of
retries and RAM substitution ensures that
all data writes are completed success-
fully. Recovery of data employs auto-
matic retries combined with ECC correc-
tion of soft errors to provide correct
data reads. RAM substitution occurs on
faulty data recovery as well as faulty
writes.

When the number of spare RAMs on a
memory board is reduced from ten to
three, a service required light is lit, in-
dicating that a replacement board
should be ordered. If all spare RAMs on a
board are used, a red light comes on, but
the system continues operating without
further device substitution.

Access time is specified as 2 pus;
transfer rate at 500k bytes/s. All ICs in
the system are per National’s A+ condi-
tioning program. Post manufacturing
test includes 72-h dynamic burnin at
70 °C. A 24-h board level spare re-
placement program is available at
$10/board/year.
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Behind every Panasonic CRT Data
Display, there’s a U.S. Service
Connection that’s unbeatable.

U.S. APPLICATIONS/DESIGN
LABORATORY...fully staffed
and equipped to work with you on
applications, design, testing,
trouble-shooting and problem
solving.

7 U.S. FACTORY SERVICE
CENTERS . . . a coast-to-coast
network that provides factory
trained repair technicians to serve
you — at our facilities or on your
site.

U.S. PARTS DEPOTS. We stock
component parts for the complete
line of Panasonic CRT Data Dis-
plays. Functional parts are avail-
able for 7 years.

Looking for top quality CRT displays? Design flexibility? High resolution
fine line graphics? Talk to one of our engineers about how our advanced
technology can improve your products. CALL (201) 348-5385/5386 . . .

Panasonic.

The complete line. The complete service.

One Panasonic Way, Secaucus, New Jersey, 07094
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The O.E.M.
Micro-Disc

Read-af
error checking option

If you need super secure data integ
ty, our optional Read-after-write error
checking feature will double-check
every entry to ensure that data
recorded is identical to data entered.

The O.E.M. Micro-Disc—
It's worth a closer look

Dependable, versatile Micro-Discs.
You'll be surprised how easily they fit
into your designs. For complete
details, write or call today:

rE[HTRAM

INDUS TRIES, INC
200 Commerce Drive
Rochester, NY 14623
(716) 334-9640
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Midrange, High End Units
Offer Wider Choice
Within Minicomputer Family

Midrange systems models 7 and 9, and
high end model 29 expand the DS990
minicomputer family, providing a wider
choice of entry points and extending the
hardware and software compatibility
characteristics of the series. Introduced
by Texas Instruments Inc, Digital
Systems Group, PO Box 1444, Houston,
TX 77001, model 7 uses a 990/10 central
processor and a CD1400/32 cartridge disc
system. Both cpu and disc mount in a
pedestal that also provides additional
space for optional expansion chassis or
diskette drives. The cartridge disc
features a total of 32M bytes of mass
storage—16M in fixed disc and 16M in
removable cartridge disc.

Model 9 uses the 9%0/10 central pro-
cessor and the CD1400/96 version of the
disc system—a 96M-byte cartridge disc
with 80M of fixed and 16M of remov-
able cartridge disc. This unit is also
enclosed in a pedestal that provides ad-
ditional space for expansion options.

The largest system, model 29 is
equipped with a 990/12 minicomputer
and cache memory. Mass storage is pro-
vided by the cD1400/96 disc system. This
unit is housed in a 60" (152-cm) equip-
ment cabinet that provides space for ex-
pansion options.

In basic configurations, models 7 and
9 include error correcting disc controller,
128k bytes of memory, 13-slot chassis
with programmer panel, and model 911
video display terminal. Single quantity
price for the model 7 is $39,150; model 9
has a base price of $46,150. Included in a
basic model 29 are error correcting disc
controller, 256k bytes of memory with
cache, two model 911 display terminals,
and a 17-slot chassis with programmer
panel. Basic price of this unit is quoted
at $67,500.

Circle 351 on Inquiry Card

Software Feature Offers
Low Cost Solution
To Data Entry Errors

Entry Error Elimination (E*) does away
with high speed data entry errors while
substantially reducing overall keyboard
costs. Incorporated in the full travel
membrane keyboard, developed by Oak
Switch Systems, Inc, PO Box 517,
Crystal Lake, IL 60014 (see Computer
Design, Oct 1980, pp 82, 84), the

TECH REVIEW

method provides entry error control
with a savings of 30% over most
keyboards and with better reliability.

Consisting of a microprocessor based
n-key rollover with phantom key lock-
out, the feature eliminates the possibility
of entry error when an operator strikes
more than one key simultaneously. The
error rate resulting from rolling from
one key to another is reduced by as
much as 30% with n-key rollover.
However, the heart of the entry error
problem is the phantom key—the output
of a key that hasn’t even been struck.
Caused when the mechanical switching
that is commonly found in keyboard
designs creates matrices having bidirec-
tional current flow, phantom key results
from the closing of three or more keys in
a rectangular matrix, as shown in the
diagram. The fourth key of the matrix is
also falsely recognized and its symbol
output. The mechanism that gives rise to
the phantom key actually shorts out the
square, and is caused by a conductive
path that sneaks through the three keys
that were actually struck.

This problem has been resolved by the
use of an algorithm that detects and
eliminates the phantom. The micropro-
cessor reads the matrices every 3 to S ms
(versus the 20- or 30-ms minimum inter-
val between inputs), virtually eliminating
the possibility of incorrect entry by its
ability to scan and input four to six times
faster than the key’s closure rate.

Another technique that is used to
reduce potential errors is putting all the
commonly held down multiple keys,
such as the shift key, on a separate
matrix to reduce the likelihood of
generating a phantom key. Changing the
electrical layout to minimize the poten-
tial for a phantom key in neighboring
keys also contributes to improved ac-
curacy.

Circle 352 on Inquiry Card

Cache/Disc System
Improves Response Time
On Large Scale Systems

A cache/disc system for 1100/80 and /60
systems provides significant response
time improvements. The system, an-
nounced by Sperry Univac, PO Box 500,
Blue Bell, PA 19424, will enhance the
productivity of current uniprocessor and
multiprocessor systems.

Conceptually, the cache/disc system
consists of a processor managing solid
state memory interposed between the
cpU and disc drives. Frequently accessed

(continued on page 58)
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Remex Intelligent
Flexible Disk Drives.

On-Board Controller. Non-Stp Economy.

| Remex RFS 4820
¢ Dual Head
Slave Drive

. 1733 East Alton Street
Ex-Cell-O Corporation Post Office Box C19533
Irvine, California 92713
REMEX DIVISION (714) 957-0039
TWX: 910/595-1715

BRsumww

Enmmnan

¢

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

|
|
I
Remex RFS 4810 | Name Title .
Dual Head Master Drive |
I Company.
I Address L il 1
Write or Call for Specifications and Delivery. I O AP LA S Sy A Zip
| Phone ol
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TECH REVIEW

data are held (cached) in semiconductor
memory and can be transferred to the
host system without waiting for the long
seek and latency time of disc drives.
Although performance advantages are
application dependent, simulation
studies show a significant improvement
over disc and drum subsystems. Mean
service time (elapsed time from re-
questing a record on mass storage to the
time that the CPU receives it) at a 75% hit
rate can be two to three times faster than
contemporary disc subsystems.

The intelligent 5057 cache/disc pro-
cessor provides full control over opera-
tion of the cache/disc system that func-
tions as an 1/0 peripheral system at-
tached to the mainframe’s word chan-
nels. Indexing, searching, buffering,
storage management, staging, and
destaging of data to and from disc to
cache, along with extensive error
recovery, are part of its functions. The
7053 storage unit uses 16k RAMs to pro-
vide capacity for 917,504 words. The
storage unit can be configured as a cache
memory used in conjunction with 8450 or
8470 disc units or as a solid state disc with
response time of approximately 0.2 ms.
Units performing these functions can
also be intermixed.

Since actual data accesses are to and
from the cache, it is possible to use a disc
record size that is much larger than prac-
tical in a noncache disc system to obtain
maximum utility from the storage
device. Operation of the system is totally
transparent to user level software.

Circle 353 on Inquiry Card

Batch and Continuous
Process Control System
Capabilities Extended

Batch and extended control systems for
the microprocessor based TDC 2000 pro-
cess management system boost effi-
ciency, improve productivity and prod-
uct quality, and enable better control of
energy and raw material usage. The
systems, introduced by Honeywell Inc,
Process Management Systems Div,
16404 N Black Canyon Hwy, Phoenix,
AZ 85023, provide computerized
monitoring and regulation of produc-
tion elements and track and control
variables in the manufacturing process.

The batch control system combines
functions of analog devices, program-
mable controllers, pneumatics, and
digital computers into one system. It
features sequence, logic, and modu-
lating control, provides 170 monitoring,

58

and has facilities that speed normal
status checking and reactions to alarm
situations and process interruptions.

Executing stored algorithms, the
modulating control system continually
measures the status of various eventsin a
process against set points. The
algorithms indicate, for example, pro-
cess component changes, temperature
variations, or process rate of change
deviation.

The 170 monitoring function ensures
that the data base used by the controller
is kept current, automatically checking
feedback signals and alarms. This pro-
vides improved controller and process
reliability.

An enhanced alphanumeric tagging
facility identifies process equipment,
and an abnormal condition handling
feature defines the precise action for the
controller to take in correcting a process
problem.

An enhanced local batch operator sta-
tion improves communication between
the batch controller operator and the
process. The station includes a full
keyboard, video screen for message
display, and a tape cassette for efficient
program loading and display entry.

The extended control system sup-
plements the company’s existing basic
controller, managing industrial pro-
cesses that require more complex control
strategies. In a typical application, such
as distillation column control, the
system automatically coordinates the
analog information (flow, temperature,
level) as well as digital data (physical
status of process devices, such as pumps
and temperature switches).

Circle 354 on Inquiry Card

Floating Point Processor
Gives Double-Precision
Whetstone Value of 875k

A single-board floating point processor
option for the 32-bit Eclipse MV/8000
computer increases its speed in double-
precision calculations for engineering
and scientific users. The FpP, developed
by Data General Corp, Rte 9, Westboro,
MA 01581, uses a data path that is
64-bits wide to give a double-precision
Whetstone value of 875k and a single-
precision value of 1150k.

Floating point instruction formats for
the FPp are identical to the previous
MV/8000 microcode formats, resulting in
total user transparency to floating point
implementations. Programs written

earlier will run without modification
when the option is added. Installed
systems can be upgraded to include an
FPP without reprogramming.

In case of a problem in the floating
point unit, microcode instructions for
the non-FPP instruction set can be
booted into the system so that opera-
tions can continue in a slower mode, but
with no downtime. This benefit derives
from the system’s RAM based microcode.
Thus, with each system containing the
optional FPP board, two copies of the
system microcode instructions are in-
cluded: one for the microcode im-
plemented floating point operations and
one for the hardware accelerator.

The Fpp performs both single- and
double-precision arithmetic. Single-
precision (32-bit) calculations result in
six to seven significant decimal digits;
double-precision (64 bits) yields 14 to 15
significant digits. Both single- and
double-precision calculations can use
one or two guard digits to maintain
maximum accuracy during truncation or
unbiased rounding operations. Calcula-
tions over a decimal range of 5.4 to
10~ 7 are supported.

The floating point word format
follows industry standard hexadecimal
representation. It allocates the sign to bit
0 and the exponent to bits 1 through 7.
The mantissa is contained in bits 8 to 31
(single-precision) or bits 8 to 63 (double-
precision).

Circle 355 on Inquiry Card

Graphics Display System
Emulates IBM 3250 to Meet
Needs of CAD/CAM Users

Display system model 8250 meets CAD
and CAM needs by emulating IBM 2250
class graphics display equipment. In the
system, Vector General, 21300 Oxnard
St, Woodland Hills, CA 91367, has also
incorporated features and functions of
the 1BM 3250 graphics display system and
added features and functions that will be
required by current and developing
CAD/CAM programs.

Primarily, the system supports com-
puter graphics augmented design and
manufacturing (CADAMR), a caD and
CAM programming system developed by
Lockheed Corp. This program resides in
an IBM /370 type or compatible com-
puting system and uses the 1BM Graphics
Access Method (GAM) driver designed to
support 2250 class display systems.

(continued on page 60)
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Dual voltage.
For wherever in

the world
you connect! “
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Here’s 60Hz
and 50Hz, 120-
and 240-volt versatility
in one fine axial cooling fan for
domestic and foreign applications. CFM
ranges from 20 to 120. With or without venturi.
And a choice of three designs for mounting on
4" or 2'%,4" centers.

All from a top name in electric motors for
just about everything—Gould. These Brutes B GaNNESTION
feature Gould's open frame design and pat- SR
ented Recirk™ bearing lubrication system for

extended life. Lg
Metal parts are coated with a corrosion 120 VOLT CONNECTION =
inhibitor and only flame-retardent plastics are YELLOW 1 N RED ©
used. U.L. recognized and CSA certified. Spe- e e
cial modifications can be designed in. Wit s = BLACK
For more details or to order these inventory- s L L= =
reducing fans, call (315) 788-5530. Gould b s = P=
Inc., Electric Motor Division, 6393 Coffeen e f S
Street, Watertown, NY 13601. RED WHITE

=2 GOULD

An Electrical/Electronics Company
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REMOTE DISPLAY

CONTROLLERS UNIT DST 8251
UP 10
HIGH SPEED
HIGH SPEED 400 f mspsw
DISPLAY |1 MONITOR
CONTROLLER [ ]
UNT
DCU 8241
UPTO | CHANNEL DATA M BITS/s o i
0 TYPE OR | 200 ft
370 PeeEOR 1 200 £ | COMMUNICATIONS 2 UP T0 15000 f oo [ - O
COMPUTER Ll 231 HIGH SPEED
CoCu 8211 \ DISPLAY
OTHER HIGH SPEED STATIONS AT
} gIETI‘EIgTE DISPLAY :: DST 8251 A SITE
CONTROLLER -t HIGH SPEED
DISPLAY
DCU 8241 UP 10 MONITOR
400 ft
UP TO 12 REMOTE SITES [J_-] li-]
AY STATION
AND 32 DISPLAY STATIONS T =
)

Enabling as many as 12 remote
display stations to be located as
far as 3 mi from host, Vector
General’s 8250 graphics display
system provides channel speed of
1.2M bytes/s. System emulates
IBM 3250 class graphics display
equipment and provides features
necessary to support future
CAD/CAM software packages

However, it can be used in any environ-
ment where user application programs
have been designed to run on those com-
puters and software driver.

Channel speed of up to 1.2M bytes/s
and operation of selector, block
multiplexer, or byte multiplexer in real
mode produce a system that can effec-
tively support 32 terminals. Internal bus
architecture enables more sites to be sup-
ported without sacrificing bandwidth.
Furthermore, the 3M-bit/s communica-
tion line allows eight terminals at a site
to be supported without degradation in
display station response. Parallel micro-
processors and buffering allow high
speed data transfer across the system,
and allow flexibility in adding features
and enhancements as well as built-in
diagnostics.

The architecture of the system is
designed modularly to fulfill all criteria.
It consists of a number of major com-
ponents. The channel data communica-
tions unit (CDCU 8211) provides com-
munication with the channel on one end
and up to 12 communication lines on the
other. Commands and data are pro-
cessed by the unit and transmitted in a
serial fashion down a low cost, user sup-
plied coaxial cable, 3M-bit/s line, to as
many as 12 remote sites.

The remote display controllers unit
(RDCU 823X) is basic remote site hardware
that supports the 3M-bit/s line at the site
and issues commands and data to two
display controllers plugged into its
chassis. Two versions of the unit support
either one or two controllers. Com-
mands and data are acquired, processed,
and output to a display station by the
display controller unit (DCU 824X), which

60

includes all necessary control hardware
to support the standard display station
configuration. One controller version
supports four high speed stations;
another supports two medium speed sta-
tions. The operator display station in-
cludes the monitor and function switch
box, keyboard, and light pen. Both high
speed and medium speed models are
suitable for CAD/CAM applications.

The system is capable of linking sites
more than 1 to 1.5 mi away without
degradation in system response. Users
can start with a small configuration con-
sisting of CDCU 8211, RDCU 8232, DCU 8241,
and 2 to 4 DST 8251s and build on by add-
ing more DCU/DSTs and RDCU 8232 sites.
A 32-station/12-site configuration can
be spread across a radius of up to 3 mi.
Circle 356 on Inquiry Card

Desktop Computer Graphics
System Offers Economical
IC Mask Design

IC Designer is a 2-dimensional stand-
alone system that is compatible with ma-
jor computer graphics and analysis
systems. The high quality desktop com-
puter graphics system for 1C mask design
and schematic entry concentrates ex-
clusively on the initial design process,
relegating subsequent functions such as
design rule checking, layout verification,
and pattern generation to a service
bureau or separate inhouse computer.

The system, developed by Avera
Corp, 340 El Pueblo Dr, Scotts Valley,
CA 95066, consists of video display,
electronics and mass storage unit, and
keyboard and mouse data entry units.
Control of the system is accomplished
by using either the input mouse or a
keyboard. Assisting in rapid input are
onscreen menus, symbol recognition
(user definable), split screen with full
text response, grids for freehand input,
user written macro support, selective
erase, master library of nested cells,
natural units data structure, and func-
tion keys.

Primary graphic input is through the
mouse—a device which the user rolls
along any surface to move the cursor on
the screen. The device can be used to in-
dicate drawing items for graphic input,
or to select various functions by posi-
tioning the cursor in any of the 24 on-
screen boxes, select specific functions
from the alphanumeric section, or draw
a command symbol. In addition to its
obvious use for entering and editing
text, the keyboard has 14 user program-
mable function keys for command exe-
cution. It can also be used instead of the
mouse for entering graphic information.
In this case the user types numerical
coordinates.

A high resolution raster display allows
the designer to use one display for both
alphanumeric and graphic functions and
enables each area to be updated in-
dividually. The graphic area provides
selective erase of any graphic input. The
combination provides true interactive
operation in a personal/desktop
package.

(continued on page 63)
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780 Four functions in one

refl ign simplici
COMBO CHIP  atitsbest & 0o MOSTEK.

 examples: As an intelligent
'\ remote data logger. Or an
.\ interrupt driven intelligent
peripheral controller. Or an
industrial security system
with serial interface. Or as
a building block in a“two-
way” cable TV network. Or
for a patient monitoring
system. That's the versatil-
ity of the Combo Chip. In
fact, no other chip simpli-.
fies Z80 design so efficient-
ly. Find out why. Contact
Mostek, 1215 West Crosby
»" Road, Carrollton, TX 75006
' (214) 323-1801. In Europe, con-
./ tact Mostek Brussels 762.18.80.

A serial I/0 port. 256 bytes of
RAM. Two programmable tim-
ers. Three external interrupt
channels. Now you can get
all of them in one integra-
ted circuit: The MK3886
Combo Chip from Mostek.

This 5-volt only, 40-pin
DIP is design simplicity
at its best. The kind that
means superior cost effi-
ciency, fewer parts count,
less board space, and higher
reliability. With just three chips
(Combo, Z80 CPU and Memory),
you can configure a variety of
highly versatile Z80 systems.

A sampling of application

© 1981 Mostek Corporation

Comba Chip and MOSTEK® are trademarks of Mostek Corporatior
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Introducing the remarkable 132-column
Paper Tiger™ 560. The first full-width matrix
printer to give you fully formed characters
for a low $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 matrix printindg
ring the user excellent print quality wit]
ce of a matrixg 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

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.

@Integral Data Systems, Inc.

*Suggested single-unit U.S. price. Very generous OEM discounts available.
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TECH REVIEW

Standalone computer graphics system
from Avera offers IC mask design and
schematic input through ‘‘mouse’’ or
keyboard, and provides high resolution
raster display with grid structure of 64k
resolvable points on each axis

The grid structure within which the
user works has 64k resolvable points on
each axis, and can handle designs with
up to 64 layers. Area shading and out-
line patterns can be selected to help dif-
ferentiate between layers. For repetitive
design elements, graphic cells can be
created and then nested in larger cells,
with 16 levels of nesting available. All
graphic elements can be manipulated
(added, deleted, rotated, mirrored) with
either the mouse or the keyboard. Soft-
ware handles details of these manipula-
tions.

A recursive data structure provides
the ability to form ‘‘hard’’ associations.
For example, a line can be associated
with a symbol so that, if the line is later
moved, the symbol cannot be in-
advertently left behind. A powerful
UNDO command withdraws the last com-
mand executed. Data can be formatted
so that it is directly read by other
graphics systems. Data can be trans-
ferred through communications links or
by magnetic tape, allowing the designer
to interface to existing systems.

A dual-density diskette storage system
with 1M-byte capacity provides enough
storage for approximately 1000 tran-
sistors in a drawing. Normally, a draw-
ing and its backup are held on one
diskette. In the case of a highly repetitive
design, the drawing could contain infor-
mation in cell form for the entire circuit.

Available as system options are an 11
x 11" (27 x 27-cm) tablet input device, a
magnetic tape drive, compact hardcopy
unit, and 10M-byte Winchester type
drive unit for extended storage. Docu-
mentation and comprehensive training
programs, along with technical and
maintenance support, are supplied in the
customer support package.

Circle 357 on Inquiry Card

you can

ZIATECH’S GPIB controllers

With Ziatech’'s ZT85/38 general purpose interface bus, the
possibilities are endless. Since our GPIB meets IEEE standard
488, you caninterface more than 800 instruments and peripherals.

Ziatech gives you the freedom to build your own uP-based
automatic test system. Get all of those GPIB instruments off the
shelf—and onto the table.

THE COMPUTER-TO-COMPUTER COMMUNICATOR. Our
ZT85/38 controller handles computer-to-computer communica-
tions at 250k bytes/sec. That kind of pertormance makes the
RS 232C look like a slouch.

EASY TO DESIGN WITH. Everything you need is on a single
board. That can end your spare parts’ “float” forever. We'll help
you cut design and documentation time, too. And you’'ll only need
to learn a single protocol for system interface.

SELF CONTAINED AND LOW COST. The ZT85/38 is com-
pletely self-contained. Plus, you get 8k bytes of dual-ported RAM
for buffering. Or for general use. You also get Ziatech reliability.
We've put each board through 168 hours of grueling burn-in
at55°C:

CHECK OUT OUR ZT80 GPIB CONTROLLER, TOO. Our ZT80
gives you almost all the same features of the ZT85/38. Including
MULTIBUS compatibility. It's the perfect board to specify for
applications that call for 1k bytes RAM. And it costs even less than
the ZT85/38. Whichever choice you make, either board costs less
than one engineering week of design time.

LET US HELP TAKE THE GAMBLE OUT OF MULTIBUS
CONTROLLERS TODAY. Contact Bert Forbes at Ziatech—(805)
541-0488 for full information.

TM Intel Corporation -l l I l- lo
A= Tech
corpordation

2410 Broad Street, San Luis Obispo, CA 93401 (805) 541-0488
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TECH REVIEW

M-Series Expansions Include
High Speed Processor,
Operating System Software

Expansions of the M-series revealed by
Hitachi, Ltd, No 5-1, 1-Chome,
Marunouchi, Chiyoda-ku, Tokyo,

Japan, include the M-280H processor, the
largest in the series, and the compact
high speed M-240H processor. Also
announced were a variety of software
programs mainly in connection with the
vos3 (virtual storage operating
system 3).

A high speed processor that can be
equipped with a maximum of 32M bytes

A PE

advantage—match up with Triad. We manufacture
a full line of standard CRT yokes, flybacks and fila-
ment power transformers, both OEM and replace-
ment components. In all probability we can serve
your needs from our vast parts inventory. But if
your requurements are specialized, our profes-
sional team will custom de-
sign to your specifications.

Either way, you’ll have the
Triad advantage.

I:B TRIAD-UTRAD

Litton Distributor Services

CRT design

305 North Briant Street
Huntington, Indiana 46750
219-356-6500

TWX 801-331-1532
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of main storage capacity and 32 chan-
nels, the M-280H provides 3.5 to 4.0 times
the internal processing speed of the
M-180. Total system performance and
time sharing system response perfor-
mance have been improved through the
larger main memory capacity and the
throughput achieved using 32 channels.

High density packaging in the unit is
achieved using ECL LSI circuits having
1500/550 gates/chip. Features include
high speed arithmetic, pipeline control,
and distributed microprogram control.
With the optional integrated array pro-
cessor, the speed for performing scien-
tific calculations can be increased by a
factor of 4, compared with a system
without 1AP.

Main memory is formed of 16k-bit
MOS RAMs and has a capacity in the
range of 16M to 32M bytes. Buffer
storage capacity of 64k bytes is pro-
vided. From 8 to 32 channels incor-
porated in the unit offer a total
throughput of 90M bytes/s. Multi-
processor configurations having from 2
to 4 processors are possible.

The compact M-240H processor has in-
ternal processing speed three to four
times greater than an M-16011 processor.
A console service processor (separate
from the central processor and incor-
porated within a console) is standard on
this unit. Main memory with capacity
for 2M to 8M bytes is formed using
64k-bit NMOS RAMs. Buffer storage
capacity for 32k bytes is also provided.
Total throughput of 16M bytes/s is ob-
tained on the unit’s 5 to 8 channels.

Operating systems for the units in-
clude vOs3/sP, VOS2/ESO (240H only), and
VMS/ESO (240H only), in addition to the
existing v0s3, vos2, and vMs. The vos3 is
also available with data communication
and control manager, high speed data-
base manager, adapter for transaction
management, practical data manager,
and available command language for
end users. Other programs include
library management and editing system,
Extended COBOL, COBOL debugging aids,
FORT 77/source analyzing facility, com-
pile and go FORTRAN 77, and
APL/business graph feature. Distributed
or network processing functions are sup-
plied using extended communication
support/virtual telecommunications ac-
cess method/BASE, ECS/VTAM/multi-
system networking facility, ECS/network
control program, network terminal
interface program, network job entry,
distributed system manager/host, and
host command control facility/host
packages.

Circle 358 on Inquiry Card
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Now a monolithic 9-bit 40 nsec
A/D converter. Just $585.

TRW presents the state of the art.

Now, there’s a monolithic 9-bit
40 nsec A/D converter for only $585 in
hundreds. TRW technology gives you
the edge: Up to 10-1 power reduction over
other video-speed A/D converters, and
more than 2/3 size reduction; conversion
up to 25 megasamples per second;
highest reliability and stability; wide
temperature range performance.

Using the TDC1019J is simplicity
itself. A convert signal strobes 511
comparators, encodes all their binary
outputs into a 9-bit word, and stores
the word in an output latch. Unlike other
types, our converter needs no sample-
and-hold circuit. It works as a flash
converter, and doesn’t depend on tedious
successive-approximation technigues.
(And it's ECL compatible.)

Our new A/D converter is also
available on its own standard 100 mm x
160 mm evaluation board (TDC1019EC).
It's fully assembled and tested, equipped
with a universal 64-pin edge connector.
Using —5.2Vand = 15V power supplies,

TRW keeps you ahead in video speed data conversion.

TDC10194

FYYVYYY

TYYYYYYYYYY

the board accepts and digitizes a 1-volt
peak-to-peak signal from a 75-ohm
source. . .at up to 25 megasamples

per second.

Price for converter and evaluation
board is $885. In hundreds, just $685.
(Converter only, $785. In hundreds,
$585. If you order only the converter,
we'll enclose the pertinent data sheet/
application notes to help you evaluate it
on your own.) Prices are U.S. prices only.

Any way you order, you can order

with confidence and the knowledge that
TRW has more experience than any other
company in the design and production

of high speed monolithic A/D and D/A
products. (Remember our 8-bit converter?
It was revolutionary then. It's now the
industry standard.)

Give yourself and your company the
TRW edge. Order the no-competition
TDC1019J. On the board or by itself.

Now in stock at Arrow Electronics and
Hamilton/Avnet.

For immediate information, call
714-578-5990, or send in coupon,
or just attach your business card to
this ad and mail it to us.

e T T R T s, DRI ) s ol e X5 e aa T
| TRW LSI Products P.O.Box 2472, La Jolla, CA 92038 |
} Please send data sheets on the TDC1019EC and TDC1019J 9-bit A/D converter. :
; Name Company I
|
{ Div./Dept. Mail Code |
’ |
| Address
| |
- . |
L City State Zip CD-SJ

TRMW/ s/ rropucTts
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SIEMENS

Maxi-Mini 54" floppies
score with immediate delivery.

Sports or business—winning demands quick Siemens Corporation
reaction. That's what you get when you turn to OEM Data Products Division
Siemens for 54" Maxi-Mini drives, available 240 East Palais Road, Anaheim, CA. 92805
for immediate delivery. You can count on Siemens Telephone (714) 991-9700
drives for long-term reliability—and on the District Offices:
Siemens team for prompt service and total Atlanta, GA k (404) 451-8157
technical support. , Boston, MA (617) 444-6580
Siemens 5%4" floppies feature anti-crunch Columbus, OH (614) 888-3372
diskette protection, precision metal lead screw for Dallas, TX (817) 461-1673
track-to-track head positioning, plus 20 ms step Iselin, N.J. (201) 494-5311
time. 125k byte capacity with 40 tracks; 500k byte Sunnyvale, CA (408) 735-7770

capacity with 80 tracks. And industry compatibility.

When you turn to Siemens, you turn to the
world's 5th largest electronic/electrical en-
gineering company—which backs our
team with more than $6 million in R&D
each working day. In the U.S. alone,
Siemens employs more than
12,000 people in 15 manufactur-
ing plants, two R&D facilities,
and sales/service offices cover-
ing all 50 states.

Siemens—high technology
with highly competitive pricing.
Just ask for a quote and see for
yourself. Find out how Siemens
responds to your floppy disk needs. !
Call Barrie Clark at (714) 991-9700.

Siemens: Engineering Winning Drives.
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Raster brilliance, contrast and eras-
ability. Z-8001 intelligence plus
programmability. All in a desk top,
high resolution (1024 x 792), mono-
chrome, graphics terminal ticketed
at a low $10,000#

Genisco’s G-1000 is the low cost
graphics terminal you’ve been hold-
ing your purchase order for. It is the
first direct raster replacement for
the Tektronix 4014-1** terminal —
plug to plug and software compatible.
But, at the same time, the on-board
Z-8001 microprocessor plus 16K
words each of RAM and PROM let
you develop your own programs at

your pace while your system is up
and running on existing software
(like PLOT-10).

Because the G-1000 is a bit map
raster scan device it can do things
a storage tube can’t approach —like
provide easy viewing in normal
room light, and allow erasure of any
portion of the screen without alter-
ing or redrawing the rest of the dis-
play. Genisco has equipped the
(G-1000 with all the quality features —
60Hz noninterlaced refresh for
flicker free viewing, a large 19 inch
display, a detachable keyboard with
cursor joystick. And, an optional
alphanumeric overlay eliminates the

E 62 ON INQUIRY CARD

need to use a second terminal. The
unit supports a selection of I/0 equip-
ment including graph tablet and hard
copy devices. With all that and the
Z-8001 intelligence, the list of future
capabilities is virtually open-ended.

Take a look at Genisco's new
(G-1000 —the 4014-1 replacement
and a whole lot more.

Call or write for more information
to Genisco Computers Corporation,
3545 Cadillac Avenue, Costa Mesa,
California 92626. (714) 556-4916.

*Price varies according to quantity.
**Trademark of Tektronix .
Graphics software from ISSCO Graphics.
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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

 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 /0
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, sculptured.

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.

LENTEL

Zentec Corporation
2400 Walsh Avenue
Santa Clara, CA 95050
(408) 727-7662
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TECH REVIEW

Small Business System
Offers Increased Speed,
Wider Storage Capacity Range

The 1550, a small business computer that
features increased processor speed and
greater diskette storage capacity, can
serve as a standalone computer or as a
component of a telecommunications
network. The low cost desktop pro-
cessor, from Datapoint Corp, 9725
Datapoint Dr, San Antonio, TX 78284,
can perform both roles at the same time
by using a concurrent operations
feature.

Derived from the existing 1500 system,
the 1550 is built around the higher speed
Z80A micrprocessor chip; this gives it
significantly greater processing speed
than its predecessor, which used a z80
chip. The processor includes 32k, 64k,
or 96k of memory. Its concurrent job
feature allows printing or communi-
cations tasks to be performed con-
currently with processing. A built-in

communications interface allows auto-
matic call answering when attached to a
user supplied modem.

The typewriter style keyboard in-
cludes special function keys, and the
video display screen provides inverse
(dark on light) characters. The system
can be configured with double-density
diskette drives, in either single- or
double-sided versions, offering a choice
between 1M- or 2M-byte drives. It sup-
ports up to three extension drives, pro-
viding up to 8M bytes of diskette storage
on one processor. A processor with 64k
of memory can support a 9310/9320
10M-byte cartridge drive, allowing still
greater storage and faster accesss times.
The 9310 consists of a disc drive and con-
troller, while the 9320 includes disc drive,
controller, and 4-terminal serial inter-
face that allows the processor to serve as
CPU in a 4-user DATASHARE timesharing
business system. Addition of three ex-

tension drives means that one processor

can support up to 40M bytes of online
disc storage.

MODULAR ELECTRONIC
CABINETS - DESKS

GUSTOM INSTRUMENT

PANELS

EQUIPTO ENCLOSURE SYSTEMS — first in
choice for excellence! Hundreds of standard sizes
available in both our top-of-the-line Heavy Duty
Modular Cabinets and the value-engineered
Challenger/Solid System line. We also offer a
totally new Electronic Desk System in a variety
of styles. And since every electronic equipment

company is unique and has different enclosure
needs, we'll modify our cabinets to meet those
requirements.

You can depend on us, just as many leading cor-
porations do, for dependable products and ser-

vice. The. reputation we've earned is our proof!
Choice of colors at no extra charge. Also, ask
about our Engineering Evaluation program.

WRITE FOR FREE CATALOG

Equipto For Quality
EQUIPTO ELECTRONICS
CORPORATION

449 Woodlawn Avenue
Aurora, lllinois 60507
Phone: 312/897-4691

64f CIRCLE 152 ON INQUIRY CARD

The system supports the DATABUS
business programming language, as well
as FORTRAN and BASICPLUS. Word pro-
cessing and electronic message services
can also be performed. The machine can
be used for interactive I1BM mainframe
communications using the EM3270 soft-
ware package. Software for IBM batch
communications, 2780/3780, is also
available.

Base price for a 1550 with 32k memory
and a 0.5M-byte disc drive is $7075. The
1M-byte version costs $8075, while the
2M-byte unit is priced at $9075. With
64k memory and 9310 hard disc, the unit
sells for $18,250; with a 9320 drive it has a
tag of $18,750.

Circle 359 on Inquiry Card

Entry Level System,
Support Assist Features
Extend Mainframe Family

AS/9000N is an entry level system with a
4M-byte, 6-channel minimum con-
figuration that provides 2 to 2.4 times
the processing power of the AS/7000
system. This addition to the AS/9000
series, from National Advanced
Systems, 800 E Middlefield Rd, Moun-
tain View, CA 94040, is field upgradable
to the /9000, which provides 2.5 to 3
times the power of the /7000.

In addition, the system provides
enhancements announced recently for
the /9000 and /9000DPC. These include ex-
pansion of main memory to a maximum
of 24M bytes in 4M-byte increments for
greater performance when running IBM
MVS operating systems. Extended chan-
nel capability allows all but one channel
to operate as block multiplexer channels
capable of supporting data streaming
protocol. Data streaming will be avail-
able late this year without extended
channel capability for a maximum of six
channels and for all block multiplexers
with extended channel capability.
MVS/SP assist hardware and microcode
provide improved performance when
running MVS/SP release 3 and subsequent
releases. This feature is similar in func-
tion to the 3033 extensions feature.

Minimum configuration is priced at
$1,995,000. Additional main memory is
priced at $140,000 in 4M-byte in-
crements. The system will be available
late this year.

Circle 360 on Inquiry Card
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The new Spectra-Strip 817 is the
IDC D-Subminiature connector for
those of you who have become dis-
enchanted with D-Sub’s.

With our D-Sub, you can now mass
terminate your flat cables without
separating each and every strand.
Without stocking up on weird-pitched
cable. Without a mechanical kluge
tacked onto the back of the connector
to go from .054-pitch pins to
.050-pitch cable. ‘

It terminates our Twist N’ Flat®
3C™ Color Coded and that great old
standby Spectra-Zip™ cables with no
fuss, no hassle.

And only the Spectra-Strip 817
D-Sub connector comes with a metal

shell so that it’s fully intermateable
and intermountable with any of the
other real D-Sub’s.

If that sounds like the way to build
a D-Sub, call your nearest Spectra-Strip
distributor for off-the-shelf delivery.
He can also tell you about what we’ve
got for you in our other IDC connectors,
flat cable and assemblies.

They’re simply superb.

Spectra-Strip, 7100 Lampson Ave.,
Garden Grove, CA 92642, telephone
(714) 892-3361 and 720 Sherman Ave.,
Hamden, CT 06514, telephone (203)
281-3200.

In Europe, Spectra-Strip, Ltd.,
Romsey, Hampshire, England,
telephone (0794) 517575.

D-Suberior.

When you're down to the wire.

<<|| &\mgr%ical
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SIOP

TRANSIENT

NOISE

Immunize Your System with Deltec.

Super Isolation

Transformers

Eliminate Transient

Noise

The Deltec DT Series
drastically

reduces memory

and transmission
errors caused

by transient noise

on commercial power
lines. Common Mode
Rejection is 140dB
and interwinding
capacitance

isless than 1
temtofarad (0.001 pf).
Stock models are
available from 250 VA
to SKVA1 @ and

15 KVA 30, 50/60 Hz.

AC POWER HANDBOOK

. . . gives you
hard answers
on how to solve
AC Power
problems. Now
available at our
cost of $4.00.
Write or call for
a copy.

2727 Kurtz St., San Diego CA 92110. Telephone(714)291-4211 TWX (910) 335-1241

Line Conditioners
for Noise & Stability
Problems

Deltec’'s DLC Series

computer power conditioners
eliminate all power line noise
problems which cause data and
memory loss. Unique shielding
provides 120 dB (1,000,000:1)
reduction for: Transients -
Voltage Spikes - Ground Loops -
Line Noise caused by RFI

or EMI (radiated noise). The DLC
provides voltage regulation over
30% input voltage range with
efficiencies greater than 93%.
Ranges: 1200 VA -20KVA 10;
9KVA - 60KVA 3 @, 50 and 60 Hz.

=2 GOULD

DELTEC

Gould Inc., Power Conversion Div.
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TECH REVIEW

Solid State Touch Activated
Keyboards Provide
Full Function Capability

Model 55 Micro-Proximity keyboards
are solid state, touch activated systems
that combine cost advantages of simpli-
city with fully integrated single-chip cir-
cuitry. Built in sealed electronics of the
Ascll keyboard provides full function
capability in an encoded 8-bit parallel
output that is completely verified, pro-
cessed, and debounced, ready to connect
directly to a system’s data bus.

The microproximity technology,
developed by TAsA, Inc, 2346 Walsh
Ave, Santa Clara, CA 95051, enables
touching the designated sensor area to
result immediately in a coded condi-
tioned output signal. This signal and its
accompanying strobe are continuous
while the finger is on the key. The con-
tinuous strobe is convenient for timing
(as in repeat operation on any key) and
for triggering external audible or visual
feedback mechanisms if desired.

When two or more keys are touched
simultaneously no output code exists, a
form of 2-key rollover, which minimizes
error during high speed data entry. Con-
trol and shift keys, however, are valid
2-key operations.

Despite the keyboard’s high speed
operation, a built-in hysteresis circuit
enhances the sensation of flip action and
diminishes teasing of keys, even though
the finger is as close as 0.001"
(0.025-mm). All other operations are
similar to those on a conventional key-
board; eg, shift lock and shift functions.

Semicustom control panel designs
provide flexibility in panel format, ap-
plied to an off the shelf key pattern. This
includes selection of key size and
number, nomenclature, product and
corporate identity, and graphics. Full
custom engineered control panel designs
extend the options across parameters
that include type, location, function,
size, spacing, and number of keys; out-
put codes; complete graphics; panel
shape, size, and orientation; connector
type and location; and integral mount-
ing of displays, key locks, and other
control devices. Normally designed with
a smooth flat surface, the keyboards can
be fabricated with formed key areas and
home row locators. Gloved hand opera-
tion of a keyboard can also be accom-
modated.

Circle 361 on Inquiry Card
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GET A CLEAR HONEST IMAGE THE HITACHI WAY!

Computer data and graphic provide high contrast and bright-
displays never looked better, ness from black matrix and 85%
brighter, sharper. light transmission tubes. Can any

New Hitachi high resolution other maker match these
in-line RGB color monitors utilize advantages?
wide video bandwidth and a Variety of Screens
0.31 mm spacing between triad You can select from a wide
pairs. The result? A trio-dot
density twice that of conventional
monitors!

Look at these advanced features

Adjustment-free convergence,
single PCB configuration, video
amplifier bandwidth from 50 Hz
to 25 MHz. Flexible frequencies
range from 15 to 18 KHz horizontal
and 50 to 60 Hz vertical. Monitors

choice of screens to meet your
specific application needs: Normal
phosphor; long persistence
phosphor to virtually eliminate
flickering, or medium resolution
versions for most ambient

light situations.

Unsurpassed performance

Long time convergence stability
is assured due to self convergent
in-line guns and single PCB
reliability. Operator controls
include power on/off, degauss,
brightness, contrast.

Call or write for more
information.

- - : 100 California Street, San Francisco, Calif. 94111 Tel: (415) 981-7871
@ Hitachi America, Ltd. o Jersey Office: 6 Pearl Court, Allendale, N.J. 07401 Tel: (201) 8258000
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TOUGHER!

SETS-1: A 23-megabit digital
tape system for severe environments

The soaring eagle is tough. Our SETS-1 digital tape hermetically sealed tape cartridge stores 23 megabits of data
system is tougher... on the ground as well as in the at 1600 bits-per-inch on 300 feet of 1/4-inch magnetic

air. tape. Plus it offers bidirectional read/write on 4 tracks with
Built Tough for Tough Jobs a 192K bit-per-second transfer rate.

Whatever the application — industrial, military or aero- Small, Light, Dependable

space — this rugged recorder is built to take on the Solid throughout, SETS-1 features an all-aluminum case that
most hostile environments. It meets MIL-E-5400, 4158, measures a compact 4” by 6” by 3.6”. Quick, easy

16400... and more. maintenance is assured by plug-in modularity. The drive

module holds a reliable brushless D.C. motor and all
electronics while the magnetic tape, head, sensors and
capstan drive are contained in a separate tape module.

All together, the entire package weighs in at under 5 pounds!

Right now SETS-1 is being used by the Army and Air
Force for bulk storage and data gathering from tanks,
aircraft and remote sites. Also for mission loaders,
communications and fire control systems. Its wide operating
temperature range of —55°C to +71°C makes it perfect See What Tough Really Means

for a growing number of industrial requirements, too. Phone or write for complete details today. You'll

soon know why our SETS-1 tape system deserves to be

A Top Performer called the “tough one”!

As for performance, there is none higher. A removable,

L

Severe Environment Systems Company
A Subsidiary of Electronic Memories & Magnetics Corporation COMPUTER PRODUCTS FOR SEVERE ENVIRONMENTS
P.O. Box 668 ® Chatsworth, CA 91311
Telephone: (213) 998-9090 ® TELEX: 69-1404
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OUR QUALITY
COMES IN QUANTITY.
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OUR SIXTH COPY

THEIR SIXTH COPY

Many printers can give you good requires fewer moving parts,
print quality on a first copy. The real eliminates most bearing surfaces,
challenge is to give you that same and employs simple hammer drive
quality, copy after copy, on multi- circuits. All of which means there’s
part forms. less to go wrong. And that's why
Obviously, most printers can’t. The Printronix can give you a full one-year
further they get from the first copy, warranty, not the 90-day warranty

the more their quality fades. But, typical of most other printers.
as you can see here, the quality of For more information on the
Printronix’ sixth copy continues sharp  complete line of Printronix printers,
and clear. call: (714) 549-7700. Or write:

This superior quality is achieved : o Printronix Inc.,

17421 Derian Ave.,,
PO. Box 19559,
Irvine, CA 92713.

through a simple printing <IN
mechanism quite unlike any
other. It forms characters by
printing one dot row at a time,
overlapping rows vertically and
horizontally, while maintaining
uniform hammer impact energy.
The result is unequalled print quality

and characters that appear solid. PRINTRONIX

This same design approach also It's simple, to be reliable.

REGIONAL SALES OFFICES: WESTERN; 17421 Derian, PO. Box 19559, Irvine, CA 92713. CENTRAL; 414 Plaza Drive, Suite 106,
Westmont, IL 60559. SOUTHERN; 2220 Parklake Drive, Suite 180, Atlanta, GA 30345. EASTERN; 7% Harris Road, Nashua, NH 03060
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TECH REVIEW

32-Bit Eclipse Computer
Designed to Meet
Military Specs

A powerful Mil-Spec Eclipse computer,
designed to meet MIL-E-5400, MIL-E-16400,
and MIL-E-4158 standards, the MSE/800 in-
corporates an advanced 32-bit architec-
ture with up to 2M bytes of main
memory and provides over 4G bytes of
virtual addressability. In the system,
Rolm Corp, 4900 Old Ironsides Dr, San-
ta Clara, CA 95050, has incorporated an
efficient demand paging technique and
high speed 170 bandwidth that allow effi-
cient use of logical space. Individual
program user space can range up to
512M bytes, yielding the high capacity
and performance needed for large scale
computational and multiprogramming
applications.

The machine uses a bit-slice architec-
ture for high performance. A pipelined
instruction processor lets the system
make optimal use of its 200-ns micro-
cycle speed. The system cache and in-
struction cache memory modules ac-
celerate operations. Extensive diagnostic
capabilities help ensure the availability,
reliability, and easy maintenance of
components.

Instruction processor operations are
pipelined for optimum performance.
This processor simultaneously executes
one instruction while it decodes a second
and fetches a third. The instruction pro-
cessor is buffered by a 1k-byte instruc-
tion cache that is directly mapped to
main memory. The processor transfers
instructions from the instruction cache
and data from the system cache to main
memory simultaneously to achieve
greater performance.

A 16k-byte system memory cache
speeds access to main memory. The
system cache is ported to both cpu and
170 system, and functions as a lookahead
and lookback buffer for the system.
Transfers between system cache and
main memory occur at a rate of 16 bytes
in 550 ns for write operations and 16
bytes in 440 ns for read operations.

A hardware accelerator for the de-
mand paging system, the address
translation unit effectively eliminates
processor overhead for page translations
by maintaining a table of recently
referenced page addresses. The unit lets
the system obtain page addresses at
hardware speeds using the 36.4M-byte
internal 170 bandwidth.

The system control processor is an in-
dependent diagnostic processor that pro-
vides extensive fail soft reliability. The
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unit consists of a console control board
and a Nova architecture processor board
with 4k-byte P/ROM and 32k-byte RAM.
The 1.26M-byte model 8o42 Mil-Spec
flexible disc drive provides storage for
error logs, diagnostic instruction sets,
and a copy of the microcode. A terminal
dedicated to this unit provides operators
with soft system console facilities.
Software support is provided by the
advanced operating system/virtual
storage package, a multifunction, multi-
language software system that lets up to
128 users simultaneously develop and
execute interactive and batch oriented
operations in a secure environment.
High level language support in the
512M-byte addressing range includes
ANSI FORTRAN 77, ANSI general purpose
subset PL/1, and ANSI BASIC. The SWAT
native language debugger provides
source and code level debugging
facilities for AOS/VS FORTRAN 77 and PL/1
programs.
Circle 362 on Inquiry Card

Winchester/Floppy System
Combines With Terminal
Form Desktop Computer

Winchester/floppy disc storage system
880 can be used with a DEC VT-103 in-
telligent terminal to configure a compact
yet powerful desktop computer system.
According to Data Systems Design, Inc,
2241 Lundy Ave, San Jose, CA 95131,
the disc system is fully compatible with
DEC hardware, software, and media, and
can be used with any system based on
the LSI-11 processor.

The half-quad LsI-11 interface board
available with the disc allows users to
benefit from the LSI-11 backplane in the
vT-103. It occupies only one half-quad
slot in the 4 x 4 backplane, leaving seven
half-quad slots for the processor,
memory, and other options. Bootstrap
P/ROMs in the interface eliminate the
need for a bootstrap card, further reduc-
ing the cost and freeing two slots.

The disc unit conserves tabletop space
by combining 8” (20-cm) Winchester
and 8" floppy in a 5.25" (13.34-cm) high
package. The unit can be placed directly
on the tabletop or mounted in a lowboy
rack.

Formatted capacity of the Winchester
disc is 7.8M bytes. The floppy provides
an additional 1M byte and accepts all
combinations ,of single/double-sided
and DEC single/double-density diskettes.

In most applications, the Winchester
serves as primary online storage because
of its higher capacity and performance.
Compatibility with the DEC operating
system is maintained by emulating the
RLO1 with the Winchester and the RX02
with the floppy. Users may switch from
DEC systems with little or no change to
their software. They can move from one
operating system to another and can ex-
pect to remain compatible with future
software releases.
Circle 363 on Inquiry Card

Dual-Floppy Disc in
Computer System Offers
1.2M-Byte Storage

A small business computer system com-
bining high capacity, high reliability
floppy disc storage with a sophisticated
error correction scheme and z80 based
processor, the 2600, introduced by Vector
Graphic, Inc, 31364 Via Colinas, West-
lake Village, CA 91362, uses dual
double-sided quad-density 5.25"
(13.34-cm) floppy discs to store a total
of 1.2M bytes. Central unit is a Vector 3
console with 12” (30-cm) video display
terminal and keyboard, a z80 based
single-board computer, and 64k
memory. The unit uses the proprietary
dual-mode controller board to interface
drives to the central processor.

Based on IBM type technology, the
controller automatically corrects up to
five erroneous bits in every 256 bytes
transferred from disc to cCPU,
eliminating errors due to disc con-
tamination and other problems.
Another controller feature is 256-byte
sector buffering, enabling the computer
to simultaneously handle interrupts and
data transfers in and out of memory for
communications tasks and other
realtime functions.

In addition to high capacity and
automatic error correction, the discs
provide high speed—3-ms track to track,
and 75-ms average access time. A rigid
design adds to system reliability.

Software support system, includes the
CP/M2 operating system, SCOPE screen
oriented program editor, RAID debugger,
ZSM assembler, and Microsoft Basic 80
Release 5. Optional are business
accounting, word processing, and finan-
cial planning and modeling packages.
Circle 364 on Inquiry Card
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riect for any occasion.

Whatever your business or application,
there’s a TermiNet® 200 printer to fit it perfectly.
TermiNet 794-57

From mini/ micro computer output to transaction processing, General Electric s Ni

TermiNet 200 printers deliver the high performance you want. Like / 22980. Telephone

outstanding throughput, excellent print quality for up to nine-part forms, (703) 949-1474

reliable operation. minimum downtime, and low operating costs. Choose the ! Send me more

one to match your exact needs. A basic line printer with serial or parallel | ]J:',',:f:&d[;'[:,’ ;QIT,‘,'II‘“,\

interfacing. A forms access printer with precise alignment and no paper waste. Have a sales representative

A split platen printer that does two different jobs at the same time. Plus a R g A T

hlgh‘} \'Crﬁalne KSR TermiNet 200 printer demonstratior
For more information on TermiNet 200 printers, contact your

local GE distributor. Or send in the coupon today. Nama

Company

Quality that will make a lasting impression ditle

Company

Address

GENERAL &3 ELECTRIC

T'elephone




Thelittle guys
have doneitagain.

PRESENTING THE FIRST ANSI WINCHESTER DISK CONTROLLER
FOR MULTIBUS:"AVAILABLE TODAY. FROM INTERPHASE.

The WDC 2880 is an Intelligent Controller for up to 8
ANSI X3T9.3 compatible Winchester drives. It gives
your MULTIBUS system true performance.

Hardware ECC, Automatic Error Recovery, Sector
Interleaving, Bad Track Mapping, and Overlapped
Seeks mean High Performance on the Disk side.

Maximum speed DMA, 8 and 16 bit data transfers,
both Absolute and Relative 20-bit addressing modes
mean High Performance on the MULTIBUS side.

Easy to use MACRO-level Commands - READ,
WRITE, FORMAT - mean simple software drivers.

Most Primitive Error diagnostic reporting and a low
parts count means minimum integration time and high

X

Software Compatibility across the Interphase Fam-
ily - SMD Controller, Cartridge Disk Controller, and all
future disk products —means a maximum return on
your software investment.

Drivers for many standard Operating Systems avail-
able now.

You've come to expect high quality innovations first
from Interphase. The most talented Intelligent Disk
Controller specialists in the country. And the WDC 2880
is no exception. It is elegant, well designed, affordable
and available off the shelf.

But that's not all. We give you full support to help
you integrate it into your system. So why wait for
someone else? Call or write us today.

INTERPHASE

corporation

We stay ahead of our competition so you can stay ahead of yours.

MULTIBUS™ is a registered trademark of Intel Corporation

13667 Floyd Circle/Dallas, Texas 75243 /(214) 238-0971
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You need the Innovation and Imagination of TRW Cinch Connectors’ “Creative Technology”

When you need back planes, you tions require the following types of panel and plug module system that
need back planes designed to do back planes, consider TRW Cinch meets MIL-C-28754 and WS 6157
your specific job. That's where TRW Connectors as your primary source: connector packaging concepts.
Cinch Connectors'Creative Tech- Printed Circuit Back Panels —

nology comes in. We sit down with new facilities, new equipment, mean So let TRW Cinch Connectors

you and customize your back planes  even higher quality panels from become your primary source for

to do exactly what you want. We pro-  double-sided to multi-layered and ten ~ Back Planes. Call or write your TRW
vide a variety of connector centers, ounce copper laminated boards for Electronic Components Sales Office
and TRW Cinch Connectors'reli- your press fit requirements. ... listed in EEM or TRW Cinch Con-
ability is unchallenged. Metal Edge Connector Panels — nectors, a Division of TRW Inc., 1501
If your telecommunications, com- high-quality, at competitive prices. Morse Avenue, Elk Grove Village,
puter or military packaging applica- SEM/NAFI Panels — a tuning fork [llinois 60007. 312/981-6000.
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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.

PDP *-11/70-compatible
2.0MB ADD-ON

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.

DATARAM
CORPORATION

Princeton Road
Cranbury, New Jersey 08512

Tel: 609-799-0071 TWX: 510-685-2542

r N O O O O O S G G S S G B R G G D . . 1
[ I'd like more answers about mini-memories for my ]
[ ] minicomputer. ]
I O Please send information. [ ]
i [0 Please have a salesman contact me. 4
1 1
l Name l
l Title Phone '
l Company '
8 |
l Address l
l City State Zip L}

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

Canada: Ahearn & Soper Ltd., 416-245-4848 ¢ Finland: Systek OY, (80) 73 72 33 e France: YREL, (01) 956 8142 ¢
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 * United Kingdom: Sintrom Ellinor Ltd., (0734) 85464 e
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 e Israel: Minix Computers & Systems Ltd., 03-298783 e Japan: Matsushita Electric Trading Co., Ltd., 06 (282) 5111

CIRCLE 45 ON INQUIRY CARD



TECH REVIEW

Direct Access Storage Units
And Controller Are Compatible
With 1BM 3380 and 3880

Compatible with the IBM 3380 storage
unit, direct access storage devices can
store up to 2.52G chars of information,
which is double the capacity of the com-
pany’s current units. Also announced by
Control Data Corp, Box O, Min-
neapolis, MN, 55440, was the 38800
storage controller, which directs storage
and transfer of information between
processors and storage devices. The disc
storage units are designed for users of
large 1BM and compatible computer pro-
Cessors.

The units can read and write informa-
tion at a rate of 3M chars/s, more than
twice the speed of the 33502, through use
of thin film head data recording tech-
nology. The units are designed with
read/write heads, magnetic recording
discs, and actuators contained in fixed
sealed head/disc assemblies. Each
storage control unit contains two inde-
pendent control paths, or storage direc-
tors, that connect to data channels of a
computer processor. One or two strings
of up to four direct access storage
devices can be attached to each storage
director, thus providing users with a
maximum of more than 20G chars of
data/storage director.

Model A devices include four ac-
tuators and control logic to allow attach-
ment to one storage director of a storage
control unit. Model B units contain four
actuators, and up to three units can be
connected in a string to the A and AA
models. The model AA also contains
four actuators, but expands control
logic to permit attachment to two
storage directors located in the same or
different controllers. A standard feature
of these devices is dynamic path select.

An optional dual-access feature
allows any of 16 actuators in a string to
be addressed through two internal data
paths. Thus, two concurrent data trans-
fers can occur through the use of any
two actuators in a string, and may be
overlapped with seeking and rotational
position sensing of all other actuators.
Dual-access provides concurrent data
transfers via each storage director, and
continued data availability in the event
of a malfunction in any channel, con-
troller, or storage director.

The storage control unit provides pro-
gram control of file organization and
format to allow random or sequential

66

processing of files. The two storage
directors in a control unit can be con-
nected to the same or different channels
of a single processor. Each storage direc-
tor can also connect to up to eight chan-
nels of the same or different processors,
which allows greater subsystem through-
put and availability of data.

Circle 365 on Inquiry Card

Laser Printing System
Offers High Quality Output
Direct From Computer

A computer controlled laser printing
system that humanizes hardcopy com-
puter output in terms of convenience
and readability has been introduced by
Hewlett-Packard Co, 1507 Page Mill
Rd, Palo Alto, CA 94304. The HP 2680
prints 45 letter size pages/min, providing
an added performance category for
hardcopy output devices. It brings
together in one system features and
benefits of distributed database applica-
tions, word processing, offset printing,
message distribution, and high speed
reduction copying.

The system delivers reports directly
from the computer in one pass. Printed
on letter size paper and looking almost
typeset, reports can be illustrated with
symbols, logos, and special characters.
Standard business forms can be stored
electronically in the system.

The laser system is designed for use
with HP 3000 Business Computer
Systems—Series 30, 33, or Series 44.
Because of its built-in intelligence and
memory, it places little burden on the
controlling computer; even the smallest
HP 3000 can handle it using less than 20%
of its resources.

Multiple printers at separate locations
can produce localized or combined
reports. Each system can incorporate
online data from each computer in the
network and produce tailored reports
locally, avoiding cost and time for mail-
ing or express delivery between loca-
tions.

Combining the HP 2680A intelligent
page printer and interactive software,
the system allows users to produce com-
plex page layouts and forms, previously
available only from offset printing pro-
cesses. Up to eight separate information
blocks can be designated on a single
page of output. Character sizes range
from 22/in (8/cm) to 1.38” (3.51 cm)

wide. With the system, forms can be
created, stored in memory, and updated
easily and conveniently. The blank form
and fill-in data are produced simul-
taneously by the system, eliminating the
need for stocking blanks.

Circle 366 on Inquiry Card

In-Circuit Test Systems
Increase Memory Capacity
To Double Data Storage

In-circuit test systems for prescreening
PC boards before functional or perfor-
mance testing, L529A and L527A assembly
inspection systems include 96k of
memory, and provide twice as much
data storage capacity as the L529 and L527
systems. In addition to expanded
memory, Teradyne Inc, 183 Essex St,
Boston, MA 02111, provides the system
with software features designed to in-
crease throughput and fixturing effi-
ciency. The added capabilities include
testing of multiple boards of the same
type, fixtured on the same test plate, in
one contacting cycle; and testing boards
of different types fixtured on the same
test plate in separate test cycles.

L529A also offers a version of the com-
pany’s board handler/fixturing system
that operates without vacuums or air. A
pressure rod matrix provides 60% more
weight above the board under test for
better probe compression on dense
probe beds. The pressure rods
themselves weigh 6.25 oz (175 g) each,
compared with 5 oz (140 g) previously,
and the number of rods has been in-
creased by over 100. To accommodate
the heavier weight, a 2-speed index lift
action has been introduced in the board
handler to enable the system to provide
positive probe contact without an in-
crease in access time.

Along with the board handler, the
company is supplying socketed probes
for use in building test fixtures, replac-
ing the 1-piece probes previously sup-
plied. The 2-piece probes are available
with an assortment of probe contacts
which plug into a universal probe recep-
tacle. Probe contact styles include tulip
head, spear point, and chisel head. All
are offered in two contact forces, allow-
ing selection of the contacts that will
probe the best results for testing dif-
ferent boards.

Circle 367 on Inquiry Card
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HEXACON from National.

A new dimension in inner space.

National unleashes the first
DEC®-compatible peripheral controller
that does the work of three:

Why waste valuable chassis space on
peripheral controllers that can only interface
a single device type to DEC’'s UNIBUS®? This
one-to-one approach can only drive your
UNIBUS system costs upward and its overall
reliability downward.

Now there’s no reason to put up with
this inefficiency. Now there’s the HEXACON™
controller.

HEXACON is our new hex-wide periph-
eral controller that simultaneously handles
up to four RMO2/RMO3 80 MB disk drives,
four TU10 2" tape drives and 8 MB of our
NURAM™ semiconductor disk. All from just
a single slof.

CPU MEMORY

] £
/ UNIBUS £

HEXACON

RM02 RS04 ™I

é . (5
2-8 MB
NURAM

Cut costs in the factory and in the
field. By using one board fo do the work of
three or more—with no degradation—you
save a bundle in a number of ways.

Your most immediafe savings is the
elimination of two comparably priced
controller boards. But farther down the

line, HEXACON's upgrade flexibility lets you
expand a configuration less expensively
because you don't necessarily need fo buy
additional boards or a larger chassis.

This also means your spares inventory
costs are cut way back. Nof only in the
factory, but in the field as well.

And at the same time, HEXACON
increases your system’s reliability because
it uses far fewer ICs fo do the whole job
(198 in all).

What these and other cost-benefits all
boil down to is a rebalancing of your system
operational costs. HEXACON brings the
price of I/O processing back in line with the
costs of instruction processing and memory.
Which makes the old one-to-one approach
a thing of the past.

It all stems from our XPU™ architec-
ture. HEXACON is based on our advanced
Transfer Processing Unit (XPU) design
concept.

The XPU's generalized infelligence
emulates the transfer processing logic of
DEC’s RMO2/RMO3 disk, TU10 tape and
RS04 fixed head disk controllers. So it’s fully
hardware and software compatible with any
UNIBUS system.

By consolidating this logic info a
single powerful microengine—and with the
aid of on-board multi-sector buffers —
HEXACON can simultaneously transfer data
at the rates of 1.2 MB/sec (80 MB disk),
320 KB/sec (1600 BPI tape) and 500
KB/sec (8 MB NURAM fixed head disk
emulafor).

And only one UNIBUS load services all
three device types.

Practicality prevails. HEXACON's XPU
architecture further enhances its overall
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reliability because it utilizes only proven
technologies. There are no risky new and
exofic parts to complicate the matter. Just
good, solid and efficient design. From the
same company that brought solid reliability
to DEC add-in memory.

Leave it to the Practical Wizards to add
a whole new dimension fo inner space.

For complete details on our HEXACON
controller, simply send in the coupon below
or call Bill LeDuc toll-free at (800) 538-
8510 or (800) 538-8514. In California
call (408) 736-6994.

HEXACON, NURAM and XPU are trademarks of National Semiconductor
Corporation
DEC and UNIBUS are frademarks of Digital Equipment Corporation

HEXACON's efficiency and pracficality is just
what | need to cut my costs down to size.
Please send me:

] HEXACON information.

[0 NURAM information.

[ DEC Add-in Memory information

NAME
COMPANY
ADDRESS

STATE ZIP.

PHONE

National Semiconductor Corporation
2900 Semiconductor Drive

Mail Stop 7C265

Santa Clara, CA 95051

National
Semiconductor

The Practical Wizards
of Silicon Valley CD581

I CITY

L



The Perfe

For example, we helped you enhance your system performance with high-speed
4K and 8K PROM’s. Their access times are a low 45ns and 55ns, respectively—
with even faster speeds to come. e

We reduced your power supply requirements and improved your g
system reliability with unique 8K power strobed PROM's that cut et
power drain by a factor of 10.

We made one-stop shopping a reality with a broad selection of
industry standards and special function memory products.
From low-density memory and logic parts to high-density
PROM’s that meet the most demanding commercial, indus-
trial, and military applications.

We also improved your cost efficiency with state-of-the-art
design and comprehensive QA measures that dramatically
improve programming yields.

Other high-speed and high-density breakthroughs—like our
32K PROM —are just around the corner. Perhaps the Perfect b
PROM isn’t far behind. When it does come, it will come from = -\
Signetics, your high performance PROM leader. $

The Perfect PROI




cf PROM.

BIPOLAR MEMORY SELECTION GUIDE

oEnsiTy . DEVICE  senayiarion ODUTMUT ACCESS  fecMAX.

TYPE CIRCUIT TIME (ns) (mA)

256-Bit 82523 32X8 oc 50 77
256-Bit 825123 32x8 T8 50 17
256-Bit 10139 32X8 0c 20 145
1K 828126 256X4 oc 50 120
1K 825129 256X4 T8 50 120
1K 10149 256X4 oc 20 150
2K 825130 512X4 oc 50 140
2K 828131 512X4 T8 50 140
4K 825115 512X8 18 60 175
4K 825141 512X8 T8 60 175
4K 82HS147 512X8 T8 45 155
4K 828137 1024x4 T8 60 140
4K 82HS137  1024X4 18 45 140

oensiry DEVICE gpeavizarion OUTPUT  ACCESS  IccMAX,

TYPE CIRCUIT TIME (ns)  (mA)

8K 825180 1024X8 0c 70 175
8K 825181 1024X8 T8 70 175
8K  82LS181 1024X8 T8 150 80
8K  82PS181 1024X8 T8 70 185
8K  82HS181 1024X8 18 55 175
8K 8252708 1024X8 T8 70 175
8K 825183 1024X8 T8 60 175
8K 825185 2048X4 18 100 120
8K  B82HS185  2048X4 18 60 155
16K 828191 2048X8 T8 80 175
16K B2HS191 2048X8 T8 60 175
16K 828195 4096X4 T8 70 155
32K 828321 4096X8 18 90 175

To learn more about Signetics’ commitment to

bipolar memory technology, and how our leader-
ship can advance yours, send the coupon below.
Or contact your nearby Signetics sales office or
authorized distributor. Signetics Corporation,
811 E. Arques Ave., P.O. Box 409, Sunnyvale, CA
94086, (408) 739-7700.

: ‘City

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.O. Box 409, Sunnyvale CA 94086

[} Please send technieal details for the following
high-performance PROMs:

£14K High-Speed
[):8K High-Speed

memory specia
{ )

[} 8K Powet Strobe
{1 16K High-Speed
-] I have an urgent requirement. Please have a bipolar

list phone me at once.

CD5/81

Name ‘

Company
Address 10

Pitle .-

: Division




The Idea Is
Retro-Graphi

Retro-Graphics is quite literally changing the face of the display terminal marketplace. Because
the line of graphic enhancement products that carries the Retro-Craphics 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-Craphics one of the brightest ideas to come along in some time. The idea you

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

e DIGITAL
=>=m 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 a registered trademark of Lear Siegler, Inc. Tektronix® and Plot 10® are trademarks of Tektronix, Inc
ISSCO® DISSPLA® and TELLAGRAF® are registered trademarks of Integrated Software Systems Corporation. DEC ™ and VT100 ™ are trademarks of Digital Equipment Corporation

CIRCLE 48 ON INQUIRY CARD See Us at NCGA ’81 in Booth #501



TECH REVIEW ' :

SOFTWARE

Disc Optimization Utility
Improves Performance for
RSTSIE Users

Diskit, a utility for users of DEC’s RSTS/E
operating system, consists of four
system management and disc optimiza-
tion tools. A major component of the
package provided by Software Tech-
niques, Inc, 5242 Katella Ave, Suite 101,
Los Alamitos, CA 90720, is DSU (disc
structuring utility), an automatic disc
optimization utility that rebuilds RSTS
discs to improve system performance
during directory and file operations. Re-
quiring under 1 h to run, DSU improves
overall system performance by as much
as 35% by eliminating excessive accesses
and reducing seek time.

DIR, a Macro-11 fast directory pro-
gram, allows users to look up files by
name, extension, and date (with wild-
cards) at the rate of 250 files/s. It sup-
ports all standard direct switches along
with features such as password lookup,
UFD placement, and UFD size. '

The Macro-11 disc utility subroutine
package, DUS, provides routine
documentation for these management
tools so that users can write their own
disc handling programs. Included are
routines (callable from Basic-Plus-2 or
CSPCOM) that allow creation, placement,
and full extension of UFDs under normal
timesharing.

OPEN, a Macro-11 open files display
program, displays open files by job, with
complete job and file statistics. It has a
sleep switch that allows information to
be dynamically updated at any interval.
Circle 368 on Inquiry Card

Program Generator
Cuts Screen Format
Development Time

Version 3.0 enhancements of RIMS/MPG
(requester oriented information manage-
ment systems/mechanized program
generator) source code program genera-
tor for DEC systems have been made
available by Information and Systems
Research, Inc, Bldg 1, 410 Rouser Rd,
Coraopolis, PA 15108. Among the addi-
tions are capability to design reports and
data entry screens online, create business
graphics, and perform advanced tech-
nical functions.

Online screen design stems from a
built-in onscreen data element move
capability. By using cursor control keys,
data elements can be arranged as desired
on the CRT. In tests, development times
for production of custom reports have
shown reductions of approxi-
mately 95%.

Bar graphs, bar comparison graphs,
deviation bar graphs, point graphs, and
U.S. maps can be produced on a variety
of output devices. This package also
provides capability to custom write and
install state maps, allowing users to pro-
duce sales graphs on a county or city
basis.

Technical user features included in the
package enable users to customize the
system for a specific production en-
vironment. Some of these functions are
white/black screen selection, variable
compilation procedures, variable linkage
procedures, user selectable program
chaining sequence, and ability to
preserve or delete program generation
work files.

Another utility provides ability for a
nonprogrammer, with no prior
knowledge of system level commands, to
delete dictionaries, work files, or other
data and program files. In addition,
basic packaging and ease of use have
been improved.

RIMS/MPG is available for operating
system/language versions that include
RT-11, (CTS-300) DIBOL, DBL, and COBOL;
and RSTS/E (CTS-500) DIBOL, CBL, COBOL,
BASIC-PLUS, and BASIC-PLUS-2. Each ver-
sion produces documented and consis-
tent source level code for the programs it
creates.

Circle 369 on Inquiry Card

Commercial Software Combines
coBoL and DIBOL Languages
With Timesharing Capability

PCS-200 and -100 commercial software
packages accommodate the use of
COBOL and DIBOL on the SYST-13v and
DEC LSI-11/23 systems. The commercial
software from Plessey Peripheral
Systems, 17466 Daimler, Irvine, CA
92714, also features TSX-Plus, a
multiterminal operating system suited
for business data processing, that pro-
vides timesharing capabilities while
maintaining the simplicity and easy use
of the DEC RT-11 operating system.

In PCs-100, a DIBOL-11 compatible
language processor (DBL) is combined
with TSX-Plus and RTSORT capabilities.
PCS-200 combines a COBOL language pro-

cessor with TSX-Plus and RTSORT
capabilities.

TSX-Plus allows user programs to be
loaded into separate memory partitions
so that they do not occupy the same vir-
tual address space as the operating
system. Each job can address up to 56k
bytes of memory; if more jobs are run-
ning than will fit into memory, a priority
and time-slice system controls which
jobs remain in memory and which jobs
are swapped to disc files. The packages
do not use the RT-11 monitor but do re-
quire RT-11 device handlers and utility
programs.

In addition to allowing RT-11 to be a
timeshared operating system, the TSX-
Plus feature provides automatic device
spooling, log-on facility and usage ac-
counting, program to program message
communication, virtual lines, and
detached jobs.

Circle 370 on Inquiry Card

Translator Converts
SystemlB RPG to COBOL
Automatically

Interactive System/3 RPG CCP programs
are automatically converted to cor-
responding cics/vs Command Level
COBOL programs by the IBM System/
3 CCP to IBM CICS/VS COBOL translator
package. The package, from DASD
Corp, 9045 N Deerwood Dr, Mil-
waukee, WI 53223, also converts the
System/3 display format facility (DFF)
screen definitions to CICS/VS basic map-
ping support (BMS) screen definitions.

With automatic conversion of CCP to
cIcs as well as batch RPG programs to
COBOL, System/3 users can migrate to
different or larger equipment configura-
tions with a minimum of effort. Using
the output from the RPG/RPGII to COBOL
translator, the ccp to cCIcS translator
converts all screen and file references to
cics/vs command level coBoL tech-
niques and performs realignment of all
input and output screens used by the
programs. The programs generate com-
plete error handling and MAPFAIL
routines.

A conversion listing that shows all
changes and highlights several key areas
is also produced by the translator. The
DFF to BMS portion of the translator
handles screen realignments of the
coBoL field positions in the map, a pic-
ture of the screen, and the generated BMS
code. O
Circle 371 on Inquiry Card
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BEEHIVE’'S
SMART TERMINALS
do it all

while lowering OEM/System costs
and increasing total performance

APPLICATIONS

DATA ENTRY
INQUIRY
EDITING
TRANSACTION PROCESSING
COMMUNICATIONS

FEATURES
CRT-P4/P42, Split Screen, Attributes, Function Keys, Special Keys,

Variable RAM/ROM, Printer/Aux. Port, Synch or Asynch, Self Diagnostics,
Line Drawing, Editing, Multi-Page Buffering, Choice of Case Colors.

Call for applications assistance and delivery
“(800) 453-9454

CALIFORNIA Costa Mesa (714) 540-8404 « Sunnyvale (408) 738-1560
FLORIDA Altamonte Springs (305) 830-4666 ILLINOIS Arlington Heights (372) 593-1565
MASSACHUSETTS Woburn (677) 933-0202 NEW YORK New York (212) 682-2760 UTAH Salt Lake City (801) 355-6000
WASHINGTON, D.C. (VA) Falls Church (703) 356-5133

EUROPE The Netherlands Phone 020-451522

BEEHIVE INTERNATIONAL

“A proven competitive manufacturer of smart terminals”
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MORE OF THEM.
MORE TO 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
family 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.

Theres MORE in Memorex OEM products

San Francisco Area (408) 987-1373; Los Angeles Area (714) 891-2541;
Boston Area (617) 890-0700; Dallas Area (214) 258-3510
Denver Area (303) 837-0205; New Jersey Area (201) 325-0164

Memorex International Headquarters: London, U.K. 01-572 7391
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Production Control System
Tracks Parts in Real Time

With advances in component performance and in
system design concepts, older technologies—
sometimes thought to be obsolescent—often resur-
face to be used effectively in new contexts. An ex-
ample of this is the use of mark sense tab cards in a
realtime production control system. This system,
designated as FAMIS (Factory Management Informa-
tion System), is being employed in the production of
hybrid assemblies by Hughes Aircraft Co, Ground
Systems Group, PO Box 3310, Fullerton, CA 92634.

Designed and installed by Digital Datacom Inc,
27721 La Paz Rd, Laguna Niguel, CA 92677, the
system processes a single tab card as job traveler, to
accompany a specific assembly through a series of
workstations. Replacing all paperwork associated
with the assembly, this card alone contains complete
documentation of the operations and inspections per-
formed on that assembly. Hand-fed optical readers
scan the card to update the system’s data files follow-
ing each production event.

Use of a single tab card for a complete job history
departs from the alphanumeric Hollerith code that is
traditionally associated with this medium. Instead,

DIGITAL CONTROL AND AUTOMATION SYSTEMS

the field elements of the card (printed by Moore
Business Forms Inc, 1045 W Katella Ave, Orange,
CA 92667) are configured as a 2-dimensional data
matrix. (See Fig 1.) Each entry is made as a single
pencil mark within a designated box. Advanced op-
tical readers that can correctly distinguish marked
from unmarked boxes under relatively noisy condi-
tions make this system practical. Creased or smudged
cards on which data are entered in correct locations,
but without precision in the intensity or shape of the
pencil mark, can be processed normally. During the
6-month interval of system operation from start-up
in September 1980 through March 1981, with an
average of 3000 cards in the system at any time, no
error has occurred in the reading of any card bearing
a correct entry.

The system that utilizes these cards is designed to
provide a means of monitoring the complete realtime
status of the entire production flow and quality test
defects. Emphasis in the design has been on pro-
viding the capability for a simple, flexible human in-
terface to the system.

System Configuration

A Data General MP-100 microNOVA computer with a
64k-byte memory and an 840-ns instruction execu-
tion time is the central processor for the system. Also
from Data General is the 6095 disc drive that provides
5M bytes of fixed and 5SM bytes of removable

storage.
A display terminal, the 80-column x 24-line
ADM-3A from Lear Siegler Inc, Data Products Div,
(continued on page 76)
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Fig 1 Mark sense tab card used in FAMIS system. Cards
are initialized with generalized information relating to date,
coding plan, account, and part and serial numbers. Subse-
quently, personnel mark squares to indicate completion of

operations at workstations. Data fields following inspection
steps [pull test, quality control (gc), visual, electrical test,
etc] allow for entry of failure types
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SAMUX I

 Serial communication link with

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

64 |/O Stations Per Host
Computer

192 1/0 Points Per Station
Simple Twisted Pair Communica-
tion To The Host and Station-to-
Station

Digital and Analog |/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

host computer via two twisted
pair wires. Choice of RS-232,
20 ma current loop, RS-422 or

optically coupled interfaces.

Link to 63 additional addressable
SAMUX I units.

1/0 MODULES

(%]
w
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o
=
Q

1/0 MODULES
1/0 MODULES

1/0 MODULES

15461 Springdale St.
Huntington Beach

\ 92649
(714) 891-586°
(800) 854-8851
Telex: 692386

- Distributed by Hamilton/ Avnet ,
e ok ~ CIRCLE 51 ON INQUIRY CARD

1/0 MODULES

DIGITALTO-ANALOG MODULES
TO-DIGITAL MODULES

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



DIGITAL CONTROL

714 N Brookhurst St, Anaheim, CA 92803, provides
a sequence of menus that allows a production control
clerk to enter the configuration for a card series. This
configuration includes printed fields for account
number, generic part number, serial part number,
date, and build plan number, as well as fields for
subsequent data entry. Once the card series has been
configured, the printed fields are produced by an
810 line printer from Texas Instruments, PO Box
1444, Houston, TX 77001.

Three card readers (soon to be increased to a total
of five) are used in the facility. These readers include
models 100 and 020 from True Data Corp, 17092
Pullman St, Irvine, CA 92714. Electronic modifica-
tion of these readers, which is performed inhouse by
the system manufacturer, includes the use of an 8-bit
SCAMP microprocessor from National Semiconduc-
tor, 2900 Semiconductor Dr, Santa Clara, CA 95051.
The microprocessor converts input data to serial for-
mat, and provides them to the CPU upon polling via
an RS-232 interface.

One card reader, stationed near the display ter-
minal and printer, acts as a verifier (Fig 2). A clerk
can verify newly generated cards via this reader; an
error light on the reader indicates a card entry that
does not correspond to data in the disc file. This and

Fig 2 Card reader, display terminal, printer, central pro-
cessor, and disc drive in hybrid assembly facility. Central
processor in Hughes installation is Data General MP-100
microNOVA, but options ranging upward through NOVA
and Eclipse lines allow for upgradability

other readers are located at various points in the pro-
duction test facility to serve as input terminals for the
system (Fig 3). As an employee completes an opera-
tion, he marks the appropriate box on his card. A
defect may also be entered by checking an identifying
box. The employee then inserts the card into any one
of the readers in the facility, thereby entering the

SYSTEM | | CENTRAL | | DISC
PRINTER PROCESSOR DRIVE
CARD READER—
DISPLAY VERIFICATION
TERMINAL AND
DATA ENTRY

CARD
READERS,
(" DATA
ENTRY

DISPLAY
MONITORS, <
OPTIONAL

Fig 3 Configuration of production control system. Ex-
pandability allows optional display monitors and in-
creases in number of card readers

data on disc. Then the card is returned to the hybrid
assembly that it will accompany to the next work-
station.

The employee enters pencil notations of faults on
the back of the card, utilizing defect codes; subse-
quent to repair and inspection, a quality control
stamp is added to the entry. Thus, between the data
entries on the front of the card and the notations on
the back, the full record of each specific assembly is
maintained without additional documentation.

The system can be operated as a standalone pro-
duction tool, or can be used as an extension of a cen-
tral computer. Under consideration at the Hughes
facility is linkage to an already installed central com-
puter, the HP-3000 from Hewlett-Packard, 1501 Page
Mill Rd, Palo Alto, CA 94304. Communication to
the central computer, via either a synchronous or an
asynchronous port, would provide such information
as inventory and labor hours. Through PCB and soft-
ware additions and use of an RJE-80 communication
protocol, the production control system would, in
this proposed plan, emulate an IBM 2780 remote batch
terminal.

Software Modules

Application software for the system consists of five
modules, totaling approximately 350k bytes. Coded
in FORTRAN 4, the software is stored on disc. These

(continued on page 80)
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From the hardhat computer people,
industrial software development
tools that deliver:

[ ] Decreased development time

[ ] Rugged reliability

[] Easy use and maintenance
The new generation of XYCOM
Industrial Software is specifically
designed for demanding industrial
applications. Its full range of com-
patible languages provides max-
imum flexibility:

('] Industrial Pascal

[] Industrial FORTRAN 77

[} Industrial BASIC*

(1 Z80 and Z8000 Assemblers

Convenient and powerful screen
editing, interactive debugging
capability, full system configurator,
and a broad range of utilities pro-
vide the tools required to meet and
exceed most industrial require-
ments. And, of course, because this
is an industrial software system, all
application programs may use
multitasking and be burned into
EPROM.

Finally, XYCOM's industrial soft-
ware is completely compatible with
the very popular UCSD Pascal**

Xycom

The Hardhat Computer People

P.O. Box 984
Ann Arbor, Michigan 48106

System. This allows the use of the
increasing number of programs
available from many independent
vendors.

Software in the Hardhat Tradition

All XYCOM software development
packages are based on XYCOM'’s ex-
tensive experience in the design,
manufacture, and application of
computer systems for industrial
applications. And all are compatible
with our full line of ‘Industrial Grade
hardware, proven to more than
20,000 demanding installations
worldwide.

)

* Available in June 1981

** UCSD Pascal is a trademark
of the Regents of the
University of California.

Phone: (313) 429-4971 TWX: 810-223-8153
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Color Graphics

Hard Copy...
Made Eals)g"

The Matrix Color Graphic Camera System converts the output
of any raster scan computer color terminal into brilliant, high
resolution photographic hard copy. Both line and continuous
tone images can be made with accurate, bright. saturated
colors.

Our system does what no other instrument can do — it pro-
duces instant, on-the-spot results with Polaroid® 8 x 10 film,
8 x 10 color transparencies for backlit displays and overhead
projection, 35mm color slides, 60 image color microfiche,
and 16mm/35mm color animation films. All with one camera
system. It also allows recording of multiple image formats.
Related and sequential images can be recorded in orderly
arrays, on a single sheet of 8 x 10 instant print film. The
resultant ease of comparison and analysis is unmatched.
The system is also fully modular and field upgradable. . .you
purchase only the capability that you need now.

Microprocessor based electronics provide many automation,
self-calibration, self-diagnosis and remote control functions.
Color graphics hard copy made easy by Matrix
Instruments, the leading manufacturer of
precision electro-optical imaging cameras for
diagnostic medical applications.

For more information,
film samples, or a demonstration,
contact Matrix Instruments,
230 Pegasus Avenue,
Northvale, New Jersey
07647.

Telephone (201) 767-1750
Or call toll-free:

(800) 526-0274.

Microfiche

caeissenNzlin
cu@ 8 L

8 MATRIX
INSTRUMENTS

A A - g ol
Overhead Projection y ST g Y
Transparency Slide \\\ "’ Figa o /
Hard copy shown reduced from original 8” x 10”, slide, and microfiche films.

Multiple images recorded on a single sheet of film.
“Polaroid” is a registered trademark of the Polaroid Corporation. CIRCLE 53 ON INQUIRY CARD




HOW FAST DO YOU
WANT TO HIT THE STREET
WITH YOUR

MICRO SYSTEM?

During these last two
years, thousands of companies have -
gone Into business with the sole
purpose of developing micro-
based products.

And in an environment
as explosive as that, you are
either very quick. Or very dead.

So, although building your mi- %
cro-based system from scratch could be a
glorious experience, we would advise you
to buy one of our single board computers.
Or even better, our prepackaged systems.

If you call your local Data General in-
dustrial electronics stocking distributor™ to
order your development system this morn-
ing, you'll be able to start working on your
software this afternoon.

And while your competition is pound-
ing out assembly code, you'll be working

with big computer languages. An MP/
FORTRAN with multi-tasking. An MP/

PASCAL that executes at assembly lan-
guage speeds. An MP/BASIC that lets

you write enormously complex programs

that take up very little space. And MP/OS.

A micro sub-set of AOS, the operating
system anyone who knows operating systems

* will tell you 1s the
¥ most sophisticated in the world.
With system tools as powerful as these,
you could be out selling your micro-based
product while other guys are still trying to
figure out how to use the wimpy tools that
the semiconductor companies are offering.

And as you get bigger, and get into
bigger systems, everything you've done will
grow right along with you. Because Data
General micros are compatible with every
other Data General computer.

If you are still unconvinced, let us tell
you a story.

A certain system house we know as-
signed two teams the same micro project us-
ing two different computer companies. The
team using Data General finished in four
months. The team not using Data General
took nearly seven months.

Would you care to guess whose
micros they are using now?

¢»DataGeneral
We take care of our own.

*SCHWEBER, HALL-MARK, KIERULLF, ALMAC/STROUM, R.A_E. in Canada.

CIRCLE 126 ON INQUIRY CARD



modules, called on a terminal from a master menu,
provide the successive stages of system generation
and operation.

The first module is the ‘‘build plan manager.”’
Typically, a production engineer initiates the plan on
a worksheet and passes this information to a produc-
tion control clerk. Following a CRT-displayed menu,
the clerk keys parameters into the system, defines the
fields of the tab card, identifies those fields with pro-
duction and inspection steps, and establishes the time
duration for each step in order to maintain the pro-
duction schedule. The control clerk then calls up the
next module, ‘‘part build initiation,”’ and responds
to the next set of menu prompts to establish the hier-
archy of account numbers, part numbers, and serial
numbers. In addition to entering these parameters in-
to the system, the part build initiation module pro-
vides a cumulative directory of all active numbers,
reviews account data, builds disc data files, and
prints the required job cards. Job cards are then
issued to the floor, each accompanying the cor-
responding hybrid assembly.

Shop personnel monitor the status of parts with a
third module, ‘‘work in progress.’’ This module pro-
vides access to three directories (account numbers,

peech
Synthesis

adds personality to your products

No lights, buzzers or numbers
have ever replaced the human voice.
Telesensory Systems makes speech
simple by offering a choice of three
voice response boards. Simple to
interface, simple to use.

Consider speech for automated

test equipment, process control,

instrumentation, elevators and business

machines. Speech modules are available
from Telesensory for as little as $125

in single quantities.

® SPEECH 1000 — Natural sounding, life-like speech with linear
predictive coding.

e Series III— Low-cost versatility with waveform encoding (invented
by Forrest Mozer).

e Series [I— Most economical synthesizer board with vocabulary.

Whether you're prototyping or in production, turn to Telesensory
for board level products supported by our own low-cost vocabulary
generation services. Call (415) 856-0225 for a speech demonstration.

TelesensorySpeechSystems

3408 Hillview Avenue, P.O. Box 10099, Palo Alto, CA 94304, (415) 856-TALK
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part numbers, and build plans), a part status listing,
and a database maintenance module. Part status
listing allows personnel to ascertain part populations
and subpopulations at various workstations in addi-
tion to the location of any specified part. The
maintenance module provides a total work in pro-
gress listing and also allows selected personnel to
enter the system via passwords so that various parts
of the data base can be deleted or updated.

The fourth module, ‘‘hardcopy report,’’ provides
a printout of exception reports, parts status, and
quality control reports, in each case including listings
according to account and part numbers. (Utilization
of this module requires the substitution of paper for
tab cards in the system printer.) Finally, selection of
the master menu’s fifth module, ‘‘turn system off,”’
performs disc housekeeping, closing all directories
before shutting down the system.

A sixth module may be required if the production
system is interfaced with the HP-3000 central com-
puter. Three modes by which the system would
report to the central computer are under considera-
tion. The first of these, which would require an addi-
tion to the master menu, would allow the operator of
the production system to select a callup request to ini-
tiate the data transfer. No menu addition would be
needed for either of the other two modes, one of
which would make use of a data request issued by the
central computer, while the other would be an
automatic file dump, initiated by the FAMIS system
clock at programmed intervals.

Summary

In contrast to the traditional production control
system in which data availability typically lags several
days behind production, this system provides current
realtime files that reflect the immediate status of all
assemblies in production. Statistical reports of
detected faults, sortable by account and/or part
number, are furnished. Furthermore, the data entry
method is designed for flexibility and ease of use by
production personnel. The system also offers com-
pactness and completeness in the maintenance of ar-
chival records. Finally, the manual mode of data
entry allows data collection to continue even during
computer system outage.

The expandability of the FAMIS system is
demonstrated by the system manufacturer’s plans for
a customer in Los Angeles. In that version, 30 card
readers will handle an average card population of
50,000, performing multiple concurrent programs.
Required multitasking capability will involve a cen-
tral processor with 256k bytes of memory that utilizes
a current loop interface. Among the peripherals will
be a 200 line/min printer, a 25M-byte Winchester
disc drive with a 1.26M-byte floppy, and seven
interactive CRT terminals, including the main station
and six remote monitors. O
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Wil the FCC put youina  :

cost-delivery crunch October 17 €1

Not with Sierracin
pOWeT systems.

Unless computer and
peripheral OEMs like yourself can
meet acceptable input line con-
ducted noise levels by October 1,
the FCC won’t let your equipment
get out the door.™

That'’s where Sierracin power
systems can help.

Our complete line of switch-
ing power supplies already com-
plies with the new FCC rule. Fact
is, we put a noise filter in so you

*For details, ask for our free Question &
Answer booklet, “The FCC and You

800-423-5569

In California, call collect (213) 998-6811.
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don't have to redesign around our
switchers. Or add to your compo-
nent count. Or costs. And we did
it without increasing our prices. (At
$45, we still offer you the lowest
priced switching power supply in
the industry. )

But anyone can play the num-
bers game with prices. What really
counts is product performance
and reliability. And our cost-effec-
tive switchers and linears give you
both—the results of high quality
control standards—from incoming
parts inspection and testing to final
power supply burn-in and on-the-
shelf stocking for fast delivery.

That’s what you can expect
from Sierracin/Power Systems. A
young, dynamic 6-year-old com-
pany that already leads the indus-
try with the widest line of 40 to
500 watt open frame DC switching
power supplies.

See for yourself. Write for our
new 1981 Power Supply Catalog.
Or dial our toll free number.

Sierracin/Power Systems

20500 Plummer Street, Chatsworth, California 91311
Telephone (213) 998-9873



Discover two new cost-
effective members

of the Capricorn fam-
ily of Winchester 3350
rack-mounted disk
drives. One has a
capacity of 165 mega-
bytes, the other 330

There's morel!
Standard SMD/CMD
compatibility, and sim-
plicity of design that of-
fers fewer interconnec-
tions, for higher reliability.

When vou add it up,
the sum total is that the

megabytes.

You get low cost of ownership.

For several reasons. First, a re-
duced component count and self-
test diagnostics performed by the
built-in microprocessor, combined
with the recognized advantages
of Winchester assure less down
time and few service calls. Sec-
ond, there's the additional benefit
of an attractive purchase price.

There are more pluses! For
example, no preventive mainten-
ance! And seven functionally
partitioned modules that are easily
replaced for fast and efficient ser-
vice. This provides you with
reduced spares inventory; another
cost savings benefit.

AMPEX
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Capricorn family of
Winchester drives is designed and
configured to meet your needs
with maximum efficiency and low
cost. A product line for the 80's.
For the whole incredible story
of the Capricorns call Gary Owen
at (213) 640-0150, or write him at
Ampex Corporation, Memory
Products Division, 200 N. Nash
Street, EI Segundo, CA 90245.

MAKES THE DIFFERENCE




How to improve your memory.

Worried about your product’s volatile
memory? Don’t forget about Panasonic.
Our reliable Memory-Mount “ Batteries
are pin-compatible with PC-board
mounts, and we offer an extensive selec-
tion of types, sizes and voltages to cover
most every electronic memory support
requirement.

For long-life CMOS biasing, our
Memory-Mount Lithium primary bat-
teries can keep a binary circuit energized
for years. They operate in wide range of
temperatures, and are designed for min-
imal shelf life loss (shelf life tests indi-
cate up to 95% of original capacity after
five years in some cases). Their stable,
hermetically-sealed package does not
%‘enerate gas or corrosives, and our

emory-Mount types are unaffected by
flow soldering (available plug-in socket
accepts our coin-type Lithiums for wave
soldering).

For rechargeable secondary battery
applications, Panasonic Nickel-Cadmium
Memory-Mount batteries offer close
capacity /voltage characteristics, up to

Panasonic
Memory-Mount
Batteries,

your reliable
memory support |
source.

Shown: a selection of Panasonic
Lithium, Nickel-Cadmium and Mercury
coin-type and Memory-Mount batteries.
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1,000 charge /discharge cycle capability,
and they’re factory-tested for uniformity.
All Memory-Mount Nickel-Cadmiums
can be delivered in discharged state, to
allow flow soldering onto PC boards
before charging.

Our Mercury Memory-Mount batteries
combine the advantages of miniaturiza-
tion with large electrical capacity and
very stable working voltage. Available in
both cylinder and button types, they
operate in a wide range of temperatures
and offer long storage life.

Most of these PCB pin-compatible bat-
teries are also available with standard
tab connections. And Panasonic can
provide larger battery systems, includ-
ing sealed lead-acid, for computer pro-
gram transfer, hold-memory storage or
orderly shutdown of computers and
ocess controllers. For complete in-
rmation, contact Panasonic Company,

 OEM Battery Dept., One Panasonic Way,

caucus, NJ 07094; (201) 348-7277 or

§ A

anasonic.

just slightly ahead of our time



SHUGART
A REVOLUT

Choice.

If you've been looking at disk
drives for desktop systems, you
may have thought you had only
one choice: take it or leave it.

Not any more. Now you can
get everything you need from
a single source. And get the
added convenience of doing
business with one company.

Say you want a reliable,
entry-level drive, but cost is
critical. The ideal choice? Our
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SA400, the original Minifloppy™
Or maybe you need more
capacity, but you don't want to
give up low cost. Try our double-
sided Minifloppy, the SA450.
Then too, you may want to
move up to even higher speeds
and capacities — up to a mega-
byte —in a Minifloppy-size
package. For that, choose our
96-TPI SA410 single-sided
or SA460 double-sided drives.
But what if your desktop
system demands the high per-
formance and reliability of a



INTRODUCES

IONARY IDEA.

Winchester? Then specify our
new 5.25-inch fixed disk drive,
the SA600. It's got ten times

the throughput of a floppy, and
capacities from 3.33 to 10 mega-
bytes. And by teaming it with
a Minifloppy, you get dupli-
cate file backup too.

Now that's choice. Which  fg i h

means you get just theright /g
combination of costand  j*
capacity for your appli-
cation. And in the desk-

top market, that's a revolution-

ary idea.

To find out more about your
desktop alternatives, contact
Shugart Associates, 475 Oak-

‘ mead Parkway, Sunnyvale,
e CA 94086. Telephone
w7, (408)733-0100.Or

2 Hamilton/Avnet,

 authorized dis-
tributor.

Shugart

Right from the
very start.

Sales and Service: Sunnyvale CA, Costa Mesa CA,
Minneapolis MN, Richardson TX, Framingham MA, Landing
NJ, Atlanta GA, Toronto Ontario, Paris France, Munich Germany.
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Call one of our design engineers. They're idea men—the men
who helped create what is now the largest and best line of P/C connectors around.
That's a lot of connectors. More important, that's a lot of experience.
And it's experience that’s yours for the asking. Do ask.

How to make sure
you've specified absolutely
the best P/C connector.

VIKING

CONNECTORS

21007 Nordhoff Street | Chatsworth, CA 91311, U.S.A.
(213) 341-4330 | TWX 970-494-2094
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LOW COST

POWER TRANSIENT PROTECTION

Three line conditioning alternatives improve power quality where UPS

blackout protection is not required

Frank Cathell

Deltec Operation, Gould, Incorporated

2727 Kurtz St, San Diego, CA 82110

With increasingly smaller and more powerful com-
puters appearing on the scene, it would seem that ac
power requirements might decrease. However, com-
puter usage has increased as well, and developments in
other electronic product areas have raised the demand
for more and higher quality ac power. Simultaneously,
the energy crisis has drastically limited construction of
new power plants, placing a greater strain on existing
plants. These factors combine to motivate a prolifera-
tion of uninterruptible power systems—auxiliary power
sources that keep computers operating during blackouts
or brownouts—and alternative devices that offer
slightly more limited protection at significantly lower
cost.

An uninterruptible power system (UPS) can offset
many power problems such as marginal voltage level
during unanticipated peaks in demand, fast fluctuations
and sudden spikes or dips, and even high frequency
transients. However, a UPS is overkill where blackouts
are not a serious problem. Because it trades quantity for
quality, a UPS actually increases power requirements. In

addition, it is a relatively expensive solution in terms of
initial investment, installation cost, nonproductive use
of floor space, periodic battery maintenance, and in-
evitable battery replacement. Available at a fraction of
the cost of a UPS, alternative solutions to power
line problems require less floor space and far less
maintenance.

Recognizing Power Line Problems

Computer power requirements fall well within commer-
cial utility specifications that define limits for amplitude
distortion, frequency variation, and harmonic distor-
tion. However, utility specifications do not mention the
fluctuations lasting from 3 to 30 ms that often occur
during load switching or phase compensation. For ex-
ample, a recorder installed at a residential site detected
2500-V transients generated by an oil burner. Surges ex-
ceeding 2500 V have been detected at hospital and
department store sites. Industrial and manufacturing
facilities have potentially greater problems created by
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the presence of elevators, cranes, welding equipment,
mercury arc lighting, and high voltage ignition systems.
The typewriters, calculators, telephone switching sta-
tions, vending machines, and copiers that abound in
every office contribute to the problem of power fluctua-

tions and transients. Although these disturbances are

obviously beyond power company control, they can
cause utility load switching that aggravates the problem.

There are four basic categories of power line distur-
bance: total loss of power for extended periods, insuffi-
cient (or excessive) voltage for extended periods, short
term voltage fluctuations at slow rates, and short term
voltage fluctuations at fast rates. Any category of power
line disturbance can be superimposed on the ac power
and on any other category of disturbance. The first two
categories can be detected by monitoring line voltage
with a voltmeter and noting whether computer malfunc-
tions coincide with periods of low (or high) voltage. The
last two—short term variations and extremely fast fluc-
tuations—can be detected only by particularly respon-
sive power line monitoring equipment.

Detection and correlation of fast ac power fluctua-
tions and transients is further complicated because these
disturbances can enter a circuit as either common-mode
noise or normal-mode noise. Since each enters by a dif-
ferent route, detection devices must be connected at dif-
ferent points in the circuit. A high performance power
line monitor correctly coupled to a circuit can record
transients with amplitudes varying from a fraction of a
volt to several hundred volts, with durations as low as
50 ns. These sophisticated monitors can be leased for
short periods at reasonable rates.

A Range of Solutions

Solutions to ac power problems run the gamut from
basic power line filters installed just ahead of the critical
load to a full UPS that totally isolates the critical load
from the power line. Most computers include some type
of power line filtering as well as a regulated dc power
supply. However, the sheer magnitude of many power
disturbances can simply overwhelm these circuits. A
definite gap exists between the responsibility of the com-
puter designer and that of the power utility. How far a
designer can go to bridge that gap by allowing for the
basic power disturbances depends on his budget. Three
general types of devices can correct power line aberra-
tions without resorting to the overkill of a full UPS:
isolation transformers suppress line noise by attenuating
the passage of transients from primary to secondary
windings; voltage regulators compensate for line voltage
fluctuations; and line conditioners provide both noise
rejection and regulation, combining the characteristics
of isolation transformers and voltage regulators.

Isolation Transformers

Ordinary power transformers with separate primary and
secondary windings provide dc isolation but inductively
couple fluctuations (normal-mode noise) to the secon-
dary with an increase in coupling as frequency rises.
Normal-mode noise coupled to the secondary winding

88

can enter the critical load and trigger digital circuits
falsely, causing apparent malfunctions. At the same
time, radiated (common-mode) noise picked up on both
sides of the ac line is coupled to the secondary through
stray capacitance. Fig 1 shows both effects.

r=—Il-—2

LINEO— L—OL0AD
TN AR
L__H___l
o

Fig 1 Ordinary power transformer.
Inductive coupling passes normal-
mode noise directly to secondary.
Stray capacitance couples
common-mode spike to secondary

To minimize confusion over terminology, manufac-
turers of isolation transformers have adopted such
descriptive terms as super-isolation or ultra-isolation.
Ultra-isolation transformers suppress common-mode
noise by incorporating electrostatic shielding, minimiz-
ing the capacitance between primary and secondary
windings, and shunting the noise to the ground as
shown in Fig 2. More sophisticated and effective super-
isolation transformers incorporate additional shielding,
such as box shields on windings, to further reduce stray
capacitance. Depending on the shield design, a super-
isolation transformer can reduce common-mode noise
coupling by as little as S0 dB (about 300:1 attenuation)
or as much as 140 dB (107:1). Although 140-dB attenua-
tion sounds impressive, burner igniter transients of
2500 V, automobile ignition transients of 20 kV, light-
ning strikes, and radio transmissions radiated into
power lines acting as antennas can all seriously affect
computer performance.

ELECTROSTATIC SHIELD
IC} (ALUMINUM FOIL)

LINE LOAD

Fig 2 Ultra-isolation transformer.
Electrostatic shielding reduces
common-mode noise by making C
very small. Series combination of C,
and C; is also small, and path shunts
common-mode noise from C; to
ground
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In general, selection of super-isolation transformers
for use in computer systems should be based on the
following considerations: common-mode rejection ratio
(CMMR) of 120 to 140 dB up to 10 kHz; intercoupling re-
jection ratio (ICRR) 10 dB more than CMMR up to 10
kHz; interwinding capacitance of at least 0.001 pF with
0.0005 pF preferred; and, interwinding and winding to
core leakage resistance exceeding 10 G{.

Isolation transformer connections are critical, and at-
tempting to use a single transformer to isolate two or
more devices can seriously degrade its performance. In
general, separate transformers must be used whenever
signal and common leads return to different grounds.
To ensure effective isolation, it is mandatory to follow
manufacturer’s instructions for connecting the unit.

Isolation transformers can attenuate fast transients,
spikes, and high frequency noise, provided that these
disturbances are injected into the power circuit as
common-mode voltage. No isolation transformer has
the ability to compensate for loss of line voltage, slow
line voltage fluctuations, normal-mode noise, or fre-
quency variations. During power anomaly diagnosis, it
is important to note that common-mode voltages never
appear between the input leads of a transformer, but in-
stead appear between one of the input leads and power
ground. Therefore, a monitoring device connected be-
tween primary winding terminals will not detect
common-mode voltage.

Voltage Regulators

When brownouts occur or line voltage fluctuates
beyond allowable limits, most computer systems re-
spond by shutting down in an orderly fashion, storing
processed data and operating status to facilitate a fast
and easy start-up when power returns to normal.
However, for many applications, even orderly shut-
downs can be prohibitively expensive, particularly if
they occur often. A possible solution is a voltage
regulator, a device that accepts input from the power
line and supplies a relatively constant output voltage,
regardless of input voltage variations within a specified
range.

One common approach to voltage regulation, the tap
changer, incorporates a tapped transformer and a con-
trol system that senses the transformer output,
automatically changing the turns ratio to offset voltage
fluctuations. In Fig 3, the output is sampled at the peak
of each cycle and compared to limits derived from a dc
reference. If the output peak voltage exceeds the high
limit or falls below the low limit, the selected tap is
changed to compensate; however, only one tap change
can occur during each cycle. The phase sensing circuitry
ensures that a tap change can occur only at a zero
voltage crossing. Computers normally present a non-
unity power factor; therefore, the current leads or lags
the voltage by as much as 35 °. Although the tap change
takes place at 0-V crossings, the current is not at a zero
crossing and circulating currents caused by two taps be-
ing on simultaneously can damage the tap switches. Tap
switches must be greatly overrated.in order to sustain
this condition.

|
< _
A
e
p
P

OUTPUT
SENSING
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AMPLITUDE
 SENSING
AND CONTROL
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Fig 3 Basic tap changer. Auto transformer has tapped
windings that are electronically switched to achieve
voltage regulation. No input/output isolation or noise im-
munity is provided

Another version of the tap changer (Fig 4) combines
some advantages of the Fig 3 design with the noise rejec-
tion characteristics of a super-isolation transformer. It
uses a power transformer with isolated primary and
secondary windings and incorporates additional elec-
trostatic shielding. One advantage of the circuit in Fig 4
over the circuit in Fig 3 is that the isolated windings and
electrostatic shields provide both dc isolation and 60 to
80 dB of common-mode rejection. On the other hand,
this circuit exhibits a drawback shared by most tap
changing regulators. The tap switching devices, usually
triacs, generate internal noise that, if not properly
filtered, can appear at the output.

LINE —O LOAD

STATIC

TAP
SWITCHES CONTROL
| ASSEMBLY

__________

7

Fig4 Improved tap changer. Isolated primary and second-
ary windings plus electrostatic shielding provide both dc
isolation and common-mode noise rejection. However,
switching devices can generate noise that must be filtered
from output
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Used as voltage regulators since the early days of elec-
trical power, ferroresonant transformers look much like
ordinary power transformers but are designed to
operate with the transformer core normally in flux
saturation. A tuned secondary circuit combines with an
air-gapped core design to limit the output voltage to
small changes once the input voltage exceeds the value
required to saturate the core. This holds the secondary
voltage almost constant over a wide range of input
voltage variations.

In its basic form, the ferroresonant transformer pro-
duces an output high in harmonics (because it clips the
peaks), yet it suppresses normal-mode noise (superim-
posed on these peaks). The unit in Fig 5 incorporates
two refinements that make it an especially practical
voltage regulator. Compensating winding offsets small
secondary voltage changes that occur when the primary
makes large excursions. Also, neutralizing winding
develops feedback to cancel the harmonic distortion
generated by the tuned secondary. These refinements
achieve a passive voltage regulator with a wide
regulating range, acceptable distortion level, moderate
cost, and high reliability. Its overload characteristics
present still another advantage. When the ferroresonant
transformer is overloaded, its output voltage can drop
to almost zero while output current actually increases. A
direct short circuit drawing 150% of full rated current
will not damage the design presented in Fig 5.
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Fig 5 Ferroresonant transformer. Compensating
winding offsets secondary voltage fluctuations.
Neutralizing winding helps cancel harmonic distor-
tion. Shorting output draws 150% of rated current
without damage to device

Although it is regulated by a tuned circuit, frequency
effects in the ferroresonant transformer are seldom
significant because utilities typically regulate frequency
to within 0.05%, and even as much as a 1% change will
cause only about a 1.5% change at the transformer out-
put. It shares its most serious shortcoming with most
other types of voltage regulator: a complete inability to
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attenuate common-mode noise. Based on the preceding
discussion, it might seem feasible to combine some form
of voltage regulator with an isolation transformer to
provide more complete protection. In fact, in some in-
stances when a voltage regulator is already in use, an
isolation transformer can be added at relatively low
cost. However, overall line and load characteristics of
two combined devices may differ considerably from
those claimed for each unit. Therefore, it is important
to evaluate specifications carefully before investing in a
hybrid solution.

Line Conditioners

Combining characteristics of isolation transformers and
voltage regulators, line conditioners regulate the ac line
and provide noise rejection. The combination of voltage
regulator and isolation transformer costs less and oc-
cupies less cabinet space. Line conditioners come in two
basic configurations: one has a linear amplifier with a
complex feedback network to cancel the effects of
voltage fluctuations and normal-mode noise and elec-
trostatic shielding in the transformer to attenuate
common-mode noise; and the other uses a ferroresonant
transformer with added electrostatic shielding. The
linear amplifier conditioner compares the ac output
from an amplifier to a reference derived from a 60-Hz
sine wave generator, which is synchronized to the ac
line. Any difference between line and reference voltage
is applied as a correction voltage to cancel ac fluctua-
tions and normal-mode noise. Primary shielding gives
80 to 100 dB of common-mode noise attenuation and
regulation of typically 0.1%, but limited to an input
variation band of about +5 V. Beyond this range the
unit passes unconditioned ac power directly to the load.
Although it can provide exceptionally clean and stable
power when used correctly, its limited range makes the
linear amplifier conditioner a poor choice for computers
driven by utility power lines.

The ferroresonant line conditioner is a more practical
device for protecting computers from ac line fluctua-
tions and noise (Fig 6). Like the ferroresonant trans-
former, it is a passive device with only a few com-
ponents, making it extremely reliable. Its regulating
characteristics are similar to those of the ferroresonant
transformer, providing good line and load regulation
over a wide range. Containing no switching devices to
generate noise, it typically provides 60 dB of normal-
mode noise rejection. In addition, it provides excellent
common-mode rejection because it includes electrostatic
shielding similar to the shielding in a super-isolation
transformer.

A ferroresonant line conditioner selected for com-
puter protection should have: +3% voltage regulation,
or better; less than 5% total harmonic distortion over
50% to 100% of rated load range at a 0.75 power fac-
tor; and, CMRR of 120 dB or more between 100 kHz and
1 MHz, with interwinding capacitance of less than 0.005
pF. As these characteristics indicate, a ferroresonant
line conditioner is suitable for regulating the ac line and
suppressing noise that can cause computation errors;
unprogrammed branches, jumps, or halts; reduced
throughput; and unreadable data records. Furthermore,
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Fig 6 Ferroresonant line conditioner.
Box shields S, and S:; minimize
common-mode noise coupling from
primary to secondary. Combined with
shielded primary, this gives ferroreso-
nant voltage regulator many line condi-
tioner characteristics

it costs far less and requires less space than a UPS, and
needs no scheduled maintenance. In many installations,
a ferroresonant line conditioner can protect a computer
from virtually any power line condition except a
blackout.

Summary

A UPS provides the ultimate in protection for a com-
puter, but its high initial cost, large size, and stringent
maintenance requirements can make it an unaffordable
luxury for many of the small computers in use today.
Furthermore, in most cases, the blackout protection
provided by a UPS is not mandatory. Where transients
or noise are disturbing a computer, a super-isolation
transformer offers an inexpensive solution that requires
no maintenance and negligible floor space. Where line
fluctuations exceed the regulating range of the computer
power supply, a voltage regulator can be added. The
relatively low cost and small size of a voltage regulator
make it an attractive alternative to a UPS. Finally, where
the line voltage is unstable and noise is present, a line
conditioner can correct both conditions, again at a
much lower cost. For computer designers, each of these
devices offers the opportunity to solve some of the
problems over which they have had no control at a price
that customers will find far more attractive.
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SUPERMINI ALTERNATIVES FOR
CONTINUOUS SYSTEM SIMULATION

State of the art report extrapolates from benchmark studies
to compare cost and effectiveness of alternative hardware and
software architectures assembled specifically to perform continuous

system simulation
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parallel operation of many computing elements ac-
counts for the high speed of analog computer simula-
tion. By itself, a 1-kHz analog multiplier is much slower
than digital multiplication in a typical minicomputer.
However, a large simulation can require hundreds of
multiplications, which digital computers must perform
in sequence. Attaining analog computer speed requires
either parallel operation of multiple digital processors,
extra fast digital computers, or possibly both. The
choice is not clear cut. Since a general purpose simulator
made from multiple, standard minicomputers was first
proposed, the price/performance ratio of suitable small
processors has improved by almost two orders of
magnitude. However, the price/performance ratio of
larger, faster computers has also improved, and these
machines often have better software, fast auxiliary pro-
cessors, or array processors. Although simulation is
relatively well suited to parallel computation, waiting
for intermediate results and delays during communica-
tion decreases throughput per processor as the number
of processors grows. Therefore, it seems inadvisable to
consider use of, say, several thousand inexpensive
microprocessors for general purpose simulation. Never-
theless, the price/performance ratio of high volume
microprocessors seems to improve faster than that of
larger computers.

Price and Performance Comparisons

For technical, security, and personal reasons, most con-
tinuous system simulation users prefer a dedicated,
medium size computer over large mainframe timeshar-
ing. The Table, ‘‘Computing Speed and System Cost for
a Typical 3-Dimensional Flight Simulation,’’ compares
cost and performance estimates for various dedicated
simulation computer system architectures. In order to
investigate possible gains in efficiency from the use of
assembly language and microprogramming, it compares
systems based on FORTRAN (generated from the system
differential equations by the DARE P simulation
language translator), MICRODARE™ (a direct execution
language using fixed point computation), and the DARE
block diagram language. None of this software requires
knowledge of assembly language, although the fixed
point systems do require scaling. Two micropro-
grammed MICRODARE systems are also included in the
table.

The Table shows that programming convenience out-
weighs system cost, if much programming and repro-
gramming must be done, and suggests eliminating the
fixed point systems from consideration under these cir-
cumstances (parts B and C). Unfortunately, FORTRAN
data were not available for the PDP-11/23; however, in
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Computing Speed and System Cost for a Typical
3-Dimensional Flight Simulation*

Estimated
Relative Cost Relative
Speed* (x $1000) Speed/Cost
A. DARE P (FORTRAN based CSSL)
PDP-11/03, FIS (threaded FORTRAN) 1 11 1
PDP-11/40, FIS (threaded FORTRAN) 3 35 0.9
PDP-11/60, FPU (optimized FORTRAN) 97 60 18
VAX 11/780, FPA (optimized
FORTRAN) 274 150 21
SEL 32, FPU (optimized FORTRAN) 174 60 32
PDP-11/34 with APS/120 array pro-
cessor (FORTRAN subset) 800 180 50
VAX 11/750 164 (est) 90 20
B. MICRODARE [direct executing language (fixed point)]
PDP-11/03 15 11 15
PDP-11/03, microprogrammed (WCS) 29 (est) 14 22
PDP-11/23 36 (est) 14 29
PDP-11/40 58 (est) 35 18
PDP-11/60 130 (est) 55 26
PDP-11/60, microprogrammed (WCS) 270 (est) 60 50
C. DARE block diagram language (fixed-point, est)
PDP-11/03 ; 28 1 28
PDP-11/23 69 14 55
PDP-11/40 112 3b 35
PDP-11/60 250 55 50
PDP-11/60, microprogrammed (WCS) 400 60 73
D. 10-Processor systems (est, for 80% efficiency)
PDP-11/03, threaded FORTRAN 8 a1 S
PDP-11/03, MICRODARE 104 31 37
PDP-11/03, DARE block diagram
language 200 31 21
PDP-11/23, MICRODARE 250 41 67
PDP-11/23, DARE block diagram
language 490 41 131
E. 4-Processor systems (est, for 90% efficiency)
PDP-11/03, threaded FORTRAN 3.6 16 25
PDP-11/70 (PDP-11/74), FORTRAN : 349 200 (?) 19
VAX, FORTRAN 986 360 (?) 30 (7)
VAX, 11/750, FORTRAN 592 230 (?) 28 11)
F. Projection for post-1985 hardware
Micro-32, FORTRAN 80 20 44
MICRODARE 100 18 61
DARE block diagram language 200 18 122
10 Micro-32, common cache,
80% efficiency, FORTRAN 640 100 70
MICRODARE 750 92 90
DARE block diagram language 1400 92 167

*FORTRAN speeds are based on unpublished preliminary benchmark data by R. Hidinger, Naval Ocean Systems Center.

Estimated systém costs include 2M- to 40M-byte disc system, console, and printer, depending on computer size; 11/03 and 11/23

systems have floppy discs.

any case, multiple microcomputers cannot yet compete
against 32-bit minicomputers that offer much better
floating point hardware, cache memory, greater word
length, and generally superior compilers. Multipro-
cessors made up of four superminis communicating
through a common, high speed cache can further
upgrade system performance and also improve time-
shared system availability (part E). These systems may
be preferable to small mainframes in situations where a
single 32-bit minicomputer is not adequate. Finally,
systems combining a host minicomputer with a
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FORTRAN based array processor remain less convenient
to program than 32-bit minicomputers. Nevertheless,
the dramatic floating point computing speed of an array
processor makes enhanced systems of this type worthy
of consideration.

When some amount of programming convenience can
be sacrificed to reduce cost, substitution of a fixed
point, block diagram, simulation language dramatically
upgrades the computing speeds of the low cost micro-
processors (parts B and C). For example, a PDP-11/03
based simulation runs 25 times faster in the DARE
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language than in FORTRAN. MICRODARE, about half as
fast, compensates by offering direct execution; no com-
piler or linker is called, and repeated or iterative simula-
tion runs are programmed very conveniently in inter-
pretive BASIC. On microprogrammable computers, such
as the PDP-11/03 or -1i/60, MICRODARE is actually faster
than assembly language.

Fixed point languages also yield fast and relatively in-
expensive multiprocessor systems (part C). The avail-
ability of new, faster, 16-bit microprocessors, which do
not appear in the Table, makes these systems even more
attractive. Their main disadvantage is the need for scal-
ing. Apart from this, block diagram languages are high
level languages that in no sense require knowledge of
assembly language.

Hardware Trends Could Change
The Outlook

Although even PDP-i11/23 class multiprocessors cannot
compete with the 32-bit superminis under FORTRAN

based simulation, future high end microprocessors will
not only combine a 32-bit word length with efficient
floating point hardware, but might also be fast enough
to need common cache memories in multiprocessor con-
figurations. Therefore, a post-1985 version of parts A to
E of the Table might have entries similar to those of part
F. These estimates are not farfetched; both floating
point chips and microprocessors with 32-bit registers are
on the market. These and other developments make
microprocessor based simulation—including multipro-
cessing of FORTRAN based, floating point, equation
languages—much more attractive because it is unlikely
that supermini cost and speed will improve by more
than a factor of two in the same short period.

Increasing Potential
For Parallel Execution

When a simulated system is described by differential
state equations of the form shown in Fig 1(a), subsets of
these equations can be assigned to different processors.
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Each processor then alternates parallel computation of
derivatives and parallel integration rule steps, updating
the corresponding state variables and exchanging up-
dated state variables with other processors. The in-
dependent variable, T, can be treated as an extra state
variable. No derivative computation can end before all
the state variables it needs are updated (although it
could conceivably begin earlier). Therefore, although
parallel computation is possible, there can be no exten-
sive pipelining.

In order to reduce idle time, efficient multiprocessor
programs must partition the set of state equations so
that computing times per integration step differ as little
as possible among processors. In addition, they must
partition the equations so that processors need to ex-
change as little data as possible. These requirements
may or may not conflict. To simplify data driven
scheduling of computations that await transfer of up-
dated state variables, all processors can postpone their
state variable transfers until one integration rule step is
complete. This scheme simplifies both hardware and
software, but at some cost in speed.

It is often more efficient to represent a simulated
system in the form shown in Fig 1(b), where the defined
variables, Y, are convenient or useful intermediate
results in derivative computations. If both the defined
and the state variables must be transferred between pro-
cessors, these transfers cannot be postponed until the
end of an integration step. For system equations with
suitably regular structure, it may be possible to transfer
only the defined variables at some point during the in-
tegration step. Alternately, the integration step can be
divided into two stages, with state and defined variables
transferred, respectively, at the end of each stage
[Fig 1(c)]. In other cases, though often inefficient,
variable transfer can be avoided by duplicating variable
computation in different processors.

Multiple passes of predictor/corrector and Runge-
Kutta integration rules can be overlapped to run in
parallel. When the computation load is partitioned in
this way, equal processor loading is ensured. However,
all of the state variables, along with their state
derivatives, must be transferred—thus incurring ap-
preciable communication overhead. This use of special
integration methods may also restrict the range of prac-
tical applications.

More sophisticated partitioning schemes apportion
the differential equations by frequency content and/or
linearity, using different integration rules for each
distinct segment. In particular, linear differential equa-
tions can be separated from nonlinear equations (eg,
nominal trajectory equations and perturbed equations),
or fast portions of the problem can be separated from
slow portions. In this last instance, higher order integra-
tion rules or smaller integration steps can be applied to
the fast equations or, if these equations are linear and
time invariant, the efficient state transition matrix
method of integration can be applied. The successful
application of partitioned integration techniques to a
variety of simulation problems on a single processor
nearly doubled computation speed in favorable cases.
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Four Alternative Architectures

Four types of multiprocessor systems can be used for
simulation. In the first of these, the common memory
multiprocessor systems, a local memory associated with
each of N execution processors accounts for 80% to
90% of processor memory accesses. The shared data
areas needed for simulation reside either in a common
memory or in local memories made accessible to other
processsors through an interprocessor communication
system. The two simplest systems of each type use either
a single, priority arbitrated bus to the common memory
or a single bus transferring data between local
memories. Systems of both types can be built from
readily available hardware. Although the single bus
presents a bottleneck, use of a common cache memory
partially relieves this problem. (See Fig 2.)

2WRE ) iag COMMON
LINKS TO CONTROL/SOFTWARE
PROCESSORS | ] PROCESSOR,
MEMORY,
AND PERIPHERALS
LOCAL
MEMORY
PRIV LOCAL BUS COMMON
MEMORY
0R
LOCAL COMMUNICATION
MEMORY SYSTEM
: (FOR EXCHANGING
SHARE OF DATA)
PROCESSOR T
(a)
CONTROL /SOFTWARE
PROCESSOR, MEMORY,
AND PERIPHERALS
DUAL-PORT
PROCESSOR i
COMMON
BUS
DUAL-PORT
PROCESSOR pas bl

(b)

Fig 2 Parallel system architectures. Common
memory architecture (a) combines local
memories with either shared memory or com-
munication facility. Under dual-port memory ar-
chitecture (b), memory links processor to com-
mon bus. 2- or 3-dimensional processor arrays
and data driven configurations are other
alternatives
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Two much more sophisticated systems, both devel-
oped at Carnegie-Mellon University, simulate a large
common memory with software arbitrated connections
between different processors and memories. C.mmp has
a full crossbar switch connecting N processors and N
memories, with on the order of 14,000 switch points for
16 PDP-11s. Cm* clusters four to ten processors on local
common buses and uses additional buses to interconnect
the clusters. In Cm*, an advanced, microprogrammed,
communications processor computes effective memory
addresses and schedules communications for each
cluster. C.mmp was mainly a research vehicle; Cm*, in
contrast, could be a very practical, general purpose
system if its LSI-11 execution processors were replaced
with faster hardware, and if its fast but complicated
communications processors could be produced at less
cost. A single Cm* cluster would serve nicely for many
simulation problems.

In the second type of multiprocessor system, designed
specifically for simulation, N dual-port memories con-
nect N execution processors to a common bus controlled
by a control/software processor. This processor trans-
lates and downloads simulation programs and transfers
shared data between the dual-port memories after each
integration step. Direct memory access (DMA) hardware
on the common bus could serve as a low cost substitute
for dual-port memory. Computation phases and data
transfers are scheduled by interrupts or, more
economically, through memory flag locations. These
fast program changes through use of dual-port
memories are especially attractive for direct execution
systems.

Once again, the common bus becomes a bottleneck,
particularly if more than about four processors are
used. However, clever partitioning to minimize shared
data transfers achieves idle periods proportional to N
for N processors. The scheme of Fig 2(b) can be im-
proved substantially by broadcasting a DMA transfer of
each processor’s shared data region into all other pro-
cessor memories after each computing step. This
economy is most significant in systems that use a large
number of processors.

Many simulation problems, and especially network
and field models, can be set up so that each processor in
a multiprocessor system needs to communicate with
only a few neighboring processors. This tantalizing
possiblity has led to several proposals for large, 2- or
3-dimensional processor arrays organized along square,
cubic, or tetrahedral lattices. In this third type of
multiprocessor system, processors are joined by local
multiport memories or through local communication
processors and various buses. Unfortunately, although
execution processors are relatively inexpensive, fast in-
terconnection hardware is not. Programming is com-
plicated as well; consequently, no viable system of this
third type yet exists.

The fourth type of multiprocessor architecture, the
data driven multiprocessor system, distributes computer
operations to various execution processors as soon as
the necessary data for each operation becomes
available. True data driven systems and their special im-
plementation languages are not yet ready for simulation
applications. Fig 3, however, shows a simple, data
driven, multiprocessor setup in which each processor is
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Fig 3 Simple data driven architec-
ture. Block diagram (a) and
MICRODARE tasks (b) reflect three
programs running ON Processors
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parallel interface registers and
SEND/RECYV routines
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preprogrammed to execute part of a MICRODARE pro-
gram as soon as wait loop (or interrupt driven) interface
routines sense that the necessary data can be transferred
between processors. The actual system diagrammed in
Fig 3 serves a laboratory automation function and
allows both pipelining and parallel operation. This
scheme is also applicable to simulation, although it
would seem to be more suitable for dedicated, special
purpose simulators than for general purpose work.

Multiprocessor Software
Considerations

In a typical simulation system, the run, integrate, and
input/output (1/0) routines are system library com-
ponents, and the logic control and derivative procedures
are translated from the high level language simulation
program. Fig 4 shows how a single processor simulation
algorithm alternates derivative computations and in-

tegration rule passes. Using this approach, partitioned
simulation systems are implemented by calling two or
more integration routines which, in turn, call
corresponding multiple derivative procedures. The high
level language program defines system partitions, which
are translated into several separate derivative pro-
cedures. In a single processor system, various integra-
tion and derivative routines are called one after another.

For the multiprocessor system of Fig 3, pairs of in-
tegration and derivative routines must be loaded into
separate processors. They are invoked in parallel, using
a ‘DO in parallel’’ call, by a RUN routine that executes
in the control processor and starts each execution pro-
cessor with either an interrupt or a shared memory flag.
Multiprocessor language translators must also duplicate
shared data areas (for shared state variables and defined
variables) in each processor, and the RUN routine must
schedule data exchanges between integration rule steps.
In a typical RUN routine, language translation, control
logic, and 170 execute on the control processor, which
has direct access to all peripherals and displays.
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ROUTINE (LIBRARY ROUTINE ROUTINE ROUTINE
(SIMULATION CONTROLLING (CHOICE OF (COMPUTES
STUDY CONTROL)* ONE RUN) LIBRARY ROUTINES) STATE DERIVATIVES)*
BEGIN—»{ DATA :
INPUT [ . ey
BTN l INITALIZE | ] |
| DERIVATIVESLS |
| ; 1 DEFINES
| INTEGRATE : SIMULATED
[ INTEGRATE | : N
RESET DERIVATIVES [ [~ j
MINIMUM i |
CONTROL COMMUNICATION : L
PROGRAM NO INTERVAL? i
RUN
v
PARAMETERS AND CONTROL PROGRAM T DEFINES
INITIAL CONDITIONS MAY LOOP FOR QUTPUT
T0 COMMON ITERATION, VARIABLES
DATA AREA CROSSPLOTS, DISPLAY
STATISTICS T 0UTPUT ROUTINE
TR (COMPUTES OUTPUT ONCE PER
COMMUNICATIONS INTERVAL)*
SRS
(LOOP OR END)

RESET AND RUN
CAN BE CALLED
REPEATEDLY

TERMINATE

*SUPPLIED BY USER

(GLOBAL VARIABLES)

ROUTINES USE INPUT DATA
(PARAMETERS, INITIAL CONDITIONS)
VARIABLES AND OUTPUT DATA
STORED IN A COMMON DATA AREA

Fig 4 Single processor simulation algorithm. Logic control routine resets integrators and calls iterative
simulation routines. RUN routine initializes time and display, then repeatedly calls integration and output
routines as simulation progresses. Integration routine calls derivative procedure to compute state
derivative at each stage. Output data are computed at end of communication interval, which typically ex-
ceeds integration step. Note that derivative computations alternate with integration rule passes
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Summing Up Trends in Future Systems

Fast simulation of large dynamic systems is crucial for
engineering design and partial system testing in many
important applications. The Table’s computer perfor-
mance survey suggests that, for FORTRAN based,
floating point, equation language simulation programs,
32-bit superminis are faster and more cost effective than
any multiprocessor system built from currently
available 16-bit microprocessors. For higher perfor-
mance in FORTRAN based simulations (ie, faster and/or
larger simulations), quadruple superminis and minicom-
puters teamed with array processors are currently
available at the expense of some software development.
However, where fixed point, block diagram, simulation
languages can be tolerated, systems with multiple 16-bit
microprocessors can be more than twice as fast as large,
single processor superminis and substantially less expen-
sive. These systems permit fast realtime digital simula-
tion that might otherwise be impossible, as well as cost-
effective simulation in training applications.

As fast 32-bit microprocessors with efficient micro-
programmed or accessory floating point arithmetic
become available, multiple microprocessor systems with
up to 16 execution processors will become more cost ef-
fective than single processor superminis. In fact, it is
likely that by 1985 some superminis will consist of
multiple microprocessor systems. By comparison, fixed
point simulation languages will offer only a marginal
speed advantage. Because the hardware is now under
development, it might be advantageous to begin plan-
ning multiprocessor simulation systems today, with
special emphasis on suitable software and numerical
algorithms for parallel computation.

Ideally, a cost effective simulation system should be
built from standard, readily available microprocessor
components, with essentially no hardware developed
especially for simulation. Therefore, multiport
memories must either be built by combining standard
memory cards with commercially available bus arbitra-
tion chips, or be abandoned in favor of commercially
available DMA controller circuits.

As to software, an ideal development program would
be largely machine independent and would ensure effi-
cient use of the new, 32-bit, floating point micro-
processors as they become available. Much earlier,
equivalent fixed point software could yield a substantial
bonus of fast and inexpensive dedicated simulators and
training simulators through the use of existing 16-bit
chips.

Interactive simulation will benefit from research on
direct execution language systems that return most pro-
gramming errors as they occur and execute immediately
on command without explicit translator, compiler, or
linker calls. Direct execution system architectures can be
much simpler for relatively restricted application
languages (such as simulation languages) than, say, for
full feature ALGOL. Primitive direct execution languages
have proven enormously successful with early users pre-
cisely because of the direct execution feature.
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A DESIGNER’S REVIEW OF DATA

COMMUNICATIONS

Efficient communication systems depend on knowledge of design
concepts and principles for encoding and transmitting digital data

Alex Goldberger

Signetics Corporation

811 E Arques Ave, Sunnyvale, CA 934086

n ecent developments in information systems and
computer and microcomputer hardware have high-
lighted the need for efficient data communications. In-
dustrialists, educators, financial institutions, and gov-
ernment organizations are finding computer services
essential to their operation, and the data communica-
tions link is an integral part of these services.

Data communication refers to the electronic transmis-
sion of encoded information or data from one point to
another. As used here, the term encompasses all the
physical elements, systems, devices, and procedures that
are required for the transmission and reception of data
between two or more points. Elements of a data com-
munication system are communication channels, trans-
mission modes, line conditioning, modems, serial com-
munication interfaces, data link configurations, infor-
mation codes, and protocols.

The data communication process generally requires at
least five elements: a transmitter or source of informa-
tion, a message, a binary serial interface, a communica-
tion channel or link, and a receiver of transmitted infor-
mation (Fig 1). A data communications interface is
often needed to make the binary serial data compatible
with the communication channel.

Communication Channels and Facilities

A communications link or channel is a path for elec-
trical transmission between two or more stations or ter-

minals. It may be a single wire, a group of wires, a co-
axial cable, or a special part of the radio frequency spec-
trum. The purpose of a channel is to carry information
from one location to another. All channels have limita-
tions on their information handling abilities, depending
upon their electrical and physical characteristics.
There are three basic types of channels: simplex, half-
duplex, and full-duplex. As an example of each, con-
sider transmission between points A and B in Fig 1.

Emaamamen 0 RITITTTTT 7
L o e o
| COMMUNICATION | | COMMUNICATION |
|  INTERFACE | | INTERFACE |
Ll ledes o il
BINARY J e v el -L‘ BINARY
SERIAL i N\ <{ SERIAL

INTERFACE INTERFACE

’MESSAGE A ( >——<SIMPLEX ) 8 MESSAGE‘

RANSMITER | 4 (O 8 RECEIVER
COMPUTER HALF-DUPLEX COMPUTER
OR OR
TERMINAL @——@ ¢ TERMINAL
4 FULL-DUPLEX T

I
L — — — — FEEDBACK — ACKNOWLEDGE MESSAGE — ———-

Fig 1 Elements of data communications process.
Five major elements are source, message, interface
channel, and receiver. Channel can be any of three
basic types
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Transmission from A to B only (and not from B to A)
requires a simplex channel. Simplex channels are used in
loop mode configurations such as supermarket
checkout terminals. Transmission from A to B and then
from B to A, but not simultaneously, requires a half-
duplex channel. If a 2-wire circuit is used, the line must
be turned around to reverse the direction of transmis-
sion. A 4-wire circuit eliminates line turnaround.
Transmission from A to B and from B to A simul-
taneously describes a full-duplex channel. Although
four wires are most often used, a 2-wire circuit can sup-
port full-duplex communications if the frequency spec-
trum is subdivided into receive and transmit channels.

In addition to the direction of transmission, a channel
is characterized by its bandwidth. In general, the greater
the bandwidth of the assigned channel, the higher the
possible transmission speed. This speed is usually
measured in terms of the number of line signal elements
per second, the baud rate. If a signal element represents
one of two binary states, the baud rate is equal to the bit
rate. When more than two states are represented, as in
multilevel modulation, the bit rate exceeds the baud
rate. The range of channels includes private wire, wide-
band, Digital Data Service, limited distance, voice
grade, subvoice grade, and telegraph (Table 1).

Digital vs Analog Transmission

Digital transmission can be applied to digital data or
analog voice signals. In either case, information is sent
over the communications channel as a stream of pulses.
Pulses transmitted over a communication line are
distorted by line capacitance, inductance, and leakage.
The longer the line or the faster the pulse rate, the more
difficult it is to interpret the received signal. This signal
degradation is the reason for the closely spaced
regenerative repeaters used in digital data transmission
facilities. When noise and distortion threaten to destroy
the integrity of the pulse stream, the pulses are detected
and regenerated. If the regeneration process is repeated
properly, the received signal will be an exact replica of
the transmitted signal. It is possible to transmit pulses
over short distances using privately owned cable or com-
mon carrier wire pairs. This is baseband transmission
and usually requires line drivers and receivers on each
end of the line. Longer distance communication must
use the digital transmission facilities of the common
carriers.

In analog transmission, a continuous range of signal
amplitudes or frequencies is sent over the communica-
tions line. Linear amplifiers maintain signal quality.
The voice telephone network supplied by the common
carriers uses analog transmission facilities to service
most data communications users. To interface the
analog voice channels to digital terminals and com-
puters, a modulator-demodulator (modem) is used. In a
modem, digital information modulates a carrier signal,
which passes through the telephone network just as does
a voice signal. At the receiving end, the signal is
demodulated back into digital form.
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Voice Grade Lines

Voice grade telephone lines are available through the
public switched network (Direct Distance Dialed or
DDD); as private leased lines without conditioning; and
as private, conditioned, leased lines. Although the
bandwidth is the same for all three, the effective data
rates vary because of different specifications for sig-
nal noise, amplitude attenuation, and envelope delay
distortion.

Dial-up lines are the 2-wire pairs supplied by the com-
mon carriers on the public switched telephone network.
Most often these lines are used for half-duplex opera-
tion, although frequency band splitting modems can
facilitate full-duplex at 1200 bits/s. A major advantage
of dial-up lines is that any point on a worldwide
telephone network can be reached. Furthermore, com-
munication costs are limited to the time the lines are ac-
tually in use.

Four major problems are associated with the switched
telephone network. First, the lines may be noisy. The
human brain can interpret what is being said despite the
interference that plagues many calls, but computers and
terminals can easily lose or misinterpret data because of
noise. Second, delay distortion is caused by the various
frequency components of a signal being transmitted at a
nonuniform speed through the transmission medium.
This may result in received data that are erroneous.
Third, the switched network requires relatively long
connect, disconnect, and turnaround times, which limit
the system data throughput. Fourth, the reliability of
telephone switching equipment is relatively low.

Although more costly than dial-up lines, private
leased lines largely circumvent the problems that afflict
the switched network. Their basic advantages are ready
availability and freedom from busy signals, fixed
monthly charges, and conditioning for better data
quality, as well as higher transmission rates and
throughput. Leased lines are generally 4-wire circuits
usable for half- or full-duplex operation. Simultaneous
transmission and reception is possible, and line turn-
around is eliminated. The basic disadvantages of leased
lines are higher cost and the line’s connection to only
one location. However, if telecommunication demands
entail high volume, high quality, high speed traffic
between two points, a leased line is the best choice.

Digital Data Services

The Bell System has developed a digital transmission
network that provides higher data rates with fewer
errors at a lower cost than conventional analog
transmission facilities. Known as Dataphone Digital
Service (DDS), the network is available in 32 U.S. cities
and recently has been granted Federal Communications
Commission (FCC) approval for 64 other cities. Two
point, full-duplex, private line service is provided at syn-
chronous data rates of up to 1.544M bits/s.

In June 1977, the FCC approved construction of
American Telephone & Telegraph (AT&T)’s Dataphone
Switched Digital Service (DSDS) for 27 cities at data rates
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Channel Type
Fiber optics

Private wire
or cable

Wideband analog

Dataphone Digital
Service

Switched telephone
network (DDD)

Leased voice grade
lines (with or with-
out conditioning)

Subvoice grade

Telegraph

TABLE 1

Communication Channel Characteristics

Channel Interface
Fiber optic connector

Line drivers and receivers
Modem eliminators
Limited distance modems

Wideband Bell 300-series
modems, CCITT V-series
wideband modems

Data Service Unit
Digital Station Terminal

2-wire modems

Acoustic couplers

2/4 wire modems

Narrowband modems

dc signaling

Data Rates (bits/s)
Up to 10M

1M to 2M

19.2k to 230.4k

2.4k, 4.8k, 9.6k,
56k, 1.544M

O to 2k (async), 2k to

4 .8k (sync)
300, 450, 600, 1.2k
(async)

0O to 2.4k (async)
2k to 9.6k (sync)
150 to 200

45 to 75

Applications

Computer-computer,
Computer-high speed
peripheral

In-plant data
communications

Telephone channel
multiplexing

Private terminal-computer
geographically dispersed
links

Terminals, data collection
stations, other interactive
communications

Remote batch, private
communications networks

Teletypes, A-D converters,
telemetry

TWX, TELEX

of 56k bits/s. Operations will not begin until AT&T files
tariffs for DSDS and proposes an accounting system.
Both of these measures must then be approved by the
FCC. AT&T has also proposed that DDS and DSDS be in-
cluded in its heralded Advanced Communications Ser-
vice message switching network.

Specialized common carriers offer a variety of ser-
vices in addition to those of the Bell System. These in-
clude shared private line services such as EXECUNET by
McCI Communications and SPRINT by Southern Pacific;
satellite services by the Radio Corporation of America,
Western Union, and others; packet-switching carriers
including Telenet by General Telephone and Electronics
and Tymnet by Tymshare; and facsimile and electronic
mail services such as Graphnet, TWX, TELENET, and
SPEEDFAX.

Modems

Modems are devices that convert digital data from a
computer or terminal to a modulated carrier waveform
required by the communication channel. One modem is
needed at each end of the channel, as shown in Fig 2.
Modems are also known as data sets and are designed
for specific kinds of service and for specific bandwidths
or data rates. Those discussed here accept a binary serial
input from the transmitter and provide a binary serial
output to the receiver. Parallel input modems (used
mostly for paper tape transmission) and analog input

machines (used primarily for facsimile transmission) are
not considered. The three types that are considered are
short haul, wideband, and voice grade (Table 2).

Short haul modems operate over relatively short
distances—generally less than 10 mi (16 km)—on solid
conductor, non-band limited, non-loaded lines. In some
cases, they are not true modems but are line drivers and
line receivers that transmit and receive digital data.
Although the communication line must be carefully
chosen, the cost can often be one-tenth that of a voice
grade modem rated at the speed. Other advantages are
higher speed and reliability and easier maintenance.

Wideband modems operate over telephone transmis-
sion facilities at speeds of 19.2k bits/s to 230.4k bits/s.
This class of data set is supplied almost exclusively by
the common carrier and requires the bandwidth of 6 to
60 dedicated voice grade channels. Examples are the
Bell 303B, -C, and -D for 19.2k-, 50k- and 230.4k-bit/s
full-duplex operation.

Voice grade telephone lines with a bandwidth of
2700 Hz (300 to 3000 Hz) are by far the most common
medium used for data communications. A voice grade
modem, designed for use on these lines, should be
selected on the basis of the type of service (dial-up or
leased), the required data rate, and an acceptable level
of error performance. The two broad categories of voice
grade modems are asynchronous units and synchronous
units. Asynchronous units operate at a maximum data
rate of 1800 bits/s over dial-up facilities and 2000 bits/s
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on conditioned leased lines. Acoustic couplers are asyn-
chronous modems designed for dial-up use that are
generally limited to speeds of 600 bits/s or less. Syn-
chronous units operate at a maximum data rate of 4800
bits/s over dial-up and 9600 bits/s on conditioned
leased lines.

Asynchronous and Synchronous Transmission

Asynchronous data are typically produced by low speed
terminals with rates of less than 1200 bits/s. In asyn-
chronous systems [Fig 3(a)], the transmission line is in a
mark (binary 1) condition in its idle state. As each
character is transmitted, it is preceded by a start bit, or
transition from mark to space (binary 0), which in-
dicates to the receiving terminal that a character is being
transmitted. The receiving device detects the start bit
and the data bits that make up the character. At the end
of the character transmission, the line is returned to a
mark condition by one or more stop bits, and is ready
for the beginning of the next character. (An asyn-
chronous character varies in length depending on the in-
formation code employed.) This process is repeated
character by character until the entire message has been
sent. The start and stop bits permit the receiving ter-
minal to synchronize itself to the transmitter on a
character by character basis.

Synchronous transmission [Fig (3b)] uses an internal
clocking source within the modem to synchronize the
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transmitter and receiver. Once a synchronization
character (SYN) has been sensed by the receiving ter-
minal, data transmission proceeds character by
character without the intervening start and stop bits.
The incoming stream of data bits is interpreted on the
basis of the receive clock supplied by the modem. This
clock is usually derived from the received data through a
phase locked loop. The receiving device accepts data
from the modem until it detects a special ending
character or a character terminal count at which time it
knows that the message is over. The message block
usually consists of one or two synchronization
characters, a number of data and control characters
(typically 100 to 10,000), a terminating character, and
one or two error control characters. Between messages,
the communication line may idle in SYN characters or be
held to mark. Note that synchronous modems can be
used to transmit asynchronous data, and, conversely,
asynchronous modems can be used for synchronous
data if the receiving terminal can derive the clock from
the data.

Asynchronous transmission is advantageous when
transmission is irregular (eg, when it is initiated by a
keyboard operator’s typing speed). It is also inexpensive
because of the simple interface logic and circuitry re-
quired. Synchronous transmission, on the other hand,
makes far better use of the transmission facility by
eliminating the start and stop bits on each character.
Furthermore, synchronous data are suitable for
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TABLE 2
Modem Characteristics

Communications Data Rate
Modem Type Channel (bits/s) Use
I. Voice grade (vg)
a. High speed synchronous Leased line (3002) 4.8k, 7.2k, 9.6k High volume machine
Dial-up 4.8k to machine communi-
cations. 600 to
1200 bits/s
b. Medium speed synchronous Leased line/dial-up 2.4k, 3.6k Interactive or low speed
Medium speed asynchronous Leased line 1.8k, 2k remote batch operations.
Medium speed asynchronous  Dial-up 1.2k 150 to 300 bits/s
c. Low speed asynchronous Dial-up 300, 600 Interactive teleprinters and
glass teletypewriters, data
acquisition and collection.
30 to 60 bits/s
2. Wideband
a. Super group (60 vg) 5700, 5800 (TELPAK) 230.4k Large volume
b. Group (12 vg) 8801 40.8k, 50k, 56k telephone line multiplexing,
c. Half group (6 vg) 8803 19.2k dedicated computer
d. Lineplexer (2 vg) 2 leased lines 19.2k to computer links
3. Short haul
a. Limited distance Private wire/cable 2k to 1M Data communications
[<10 mi (<16 km)] Nonloaded, non- 2k to 19.2k in plant (private wire)
conditioned, non- or off premises where
carrier line distance is < 10 mi
(<16 km) [(leased line)]
b. Medium distance Leased line 2k to 9.6k Intermediate distance
[<50 mi (<80 km)] [10 to 50 mi (16
to 80 km)]
4. Modem eliminators and Private wire/cable 2k to 1.544M On-premises data
line drivers/receivers communications. Typical
distances are 500 ft
(152 m) to 2 mi (3.2 km)
multilevel modulation, which combines two or four bits
IDLE STATE OPTIONAL PARITY BIT in one signal element (baud). This can facilitate data
START BIT STOP BITS rates of 4.8k- or 9.6k bits/s over a bqndwidth of
2.4 kHz. Synchronous modems offer higher trans-
L LB mission speeds, but are more expensive because they
S";i’é? el mmE require precisely synchronized clock and data.
e FRAME e RaME ]
a Modulation Techniques
Whether to use the dial-up network or leased lines
DATA BITS SYNC CHARACTER DATA BITS depends on how the modem modulates data prior to
MARK —» sending them over the phone line. Certain modulation
S T T — techniques permit higher transmission rates than others
ecnniqu ’
f=—— FRAME ——=—— FRAME —f=—— FRAME —{ 5 : x :
and all modulation techniques directly affect the maxi-
(b) mum data rate and the error performance. The three
14 basic modulation techniques are frequency shift keying
Fig 3 Asynchronous and synchronous transmission. (FsK), amplitude modulation (AM), and phase modula-
Choice of proper timing mode depends directly on ap- tion (PM) (Fi 4)
plication. Asynchronous transmission (a) is used mostly e g s
with man-machine interfaces; synchronous transmis- Th? mos.t popular ff)rm of frequency quUIatlon 1S
sion (b) offers high speed necessary for machine- FSK, in which the carrier frequency (operating at, say,
machine communication 1700 Hz) is modulated + 500 Hz to present binary 1 or
binary 0. Thus, a frequency of 1200 Hz represents a

107



——————————————————— ] 70 COMPUTER

el

180° PHASE SHIFT

| T0 COMPUTER ; b
s 2 the maximum number used. In amplitude modula-

T0 COMPUTER

Fig 4 Modulation techniques. In frequency shift
keying (a), digital signal (left) received by modem
is shifted in frequency to represent binary 1 and
binary O. Because of the time needed to shift
from one frequency to another, two is generally

tion (b), digital signals are amplitude modulated
by modems using this technique. Here, one car-
rier signal amplitude (A,) represents binary 1, and
another (A;), binary O. In phase modulation (c),
whenever 180° phase shift is encountered,
receiving mode assigns value of binary O; at all
other times, value of binary 1 is assumed

zero, while a frequency of 2200 Hz represents a binary
1. FSK techniques are generally quite suitable for low
speed devices like teleprinters and allow operation at
speeds as high as 1800 bits/s.

AM enables a modem to transmit and receive the
analog equivalents of binary 1s and 0s. This technique
involves varying the amplitude of the line’s carrier fre-
quency. Several levels of amplitude modulation are
possible, allowing twice as much data to be sent in the
same time frame. Both AM and FSK are quite suitable for
data transmission; however, FSK has a noise advantage
over AM, and AM allows more efficient use of the
available bandwidth.

PM modems are generally described in terms of the
number of phase shifts generated, and operate at speeds
of 2000 bits/s and above. In this technique, the
transmitted signal is shifted a certain number of degrees
in response to the pattern of bits coming from the ter-
minal or computer. For example, in a 2-phase PM
modem, if the analog signal generated by the transmit-
ting modem is shifted 180°, a binary 1 (or 0 if desired) is
indicated. If there is no shift, then the signal will be in-
terpreted as a series of zeros (or ones) until such a shift
is sensed. Generally, PM modems operate in four and
eight phases, permitting up to two or three times the
data to be sent over the line in the same bandwidth.
Most 4800- and 9600-bits/s modems use PM.

Conditioning and Equalization

As data in the form of analog signals are sent down the
line between modems, they suffer from the effects of
envelope delay and amplitude distortion. Signals of dif-
ferent frequencies are delayed or attenuated by varying
amounts as they are transmitted. To compensate for
these effects, two techniques are employed: line condi-
tioning and modem equalization.
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Conditioning is the process by which the telephone
company maintains the quality of a specific, privately
leased line to a certain standard of permissible delay
distortion and signal attenuation. AT&T has two types of
conditioning referred to as C and D. There are five
categories of C conditioning (C1 through C5) and two
categories of D conditioning (D1 and D2). C conditioning
atempts to equalize the drop in signal voltage and
envelope delay for all frequencies transmitted; D condi-
tioning controls the signal to noise ratio and harmonic
distortion. Both may be used on the same communica-
tion channel.

Equalization refers to modem compensation for
amplitude and envelope delay distortion of the line.
Equalization is seldom required in lower-speed modems
attached to a leased line, since minimum line condition-
ing is sufficient. However, conditioning and equaliza-
tion are required when higher speed modems (4.8k- and
9.6k bits/s) are attached. Modems used for high speed
transmission over the dial-up network must have
equalization, since it is never certain exactly which un-
conditioned telephone line will be used.

Communication Line Sharing and Modem Sharing

When several input/output devices are required at one
end of a communication link, a multiplexer or modem
sharing unit, which enables these devices to share one
communication line, can be used to reduce costs.
Multiplexers take low speed inputs from a number of
terminals and combine them into one high speed data
stream for simultaneous transmission on a single chan-
nel. At the other end of the link, a second multiplexer
(actually a demultiplexer) reconverts the high speed data
stream into a series of low speed inputs to the host com-
puter. The channel is split into time slots (time division
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multiplexing) or frequency bands (frequency division
multiplexing). Intelligent or statistical multiplexers in-
crease line utilization by allocating time slots on the
basis of a line activity algorithm.

Modem sharing units enable multiple terminals to
share one modem. They are particularly valuable in net-
works that require clusters of terminals at remote sites
because the number of modems and transmission lines
are reduced. Operation is polled half-duplex. Multiport
modems can split a high speed channel (eg, 9600 bits/s)
into various medium speed channels (eg, two 2400 bits/s
and one 4800 bits/s), thus permitting several medium
speed terminals to share a 9600-bit/s line. A miniplexer
is a device that performs channel splitting for DDS as
well as for a single 3002 leased line. A lineplexer or
biplexer splits 19.2k-bit/s data into two 9600-bit/s paths
that can be transmitted over two conditioned full-
duplex channels. This eliminates the need for a wide-
band channel to send and receive data at 19.2k bits/s. A
port sharing unit connects to a communication con-
troller or central processing unit port and transmits or
receives data from two to six terminals or modems. Less
costly than a multiplexer, it reduces the number of con-
troller ports in a polled terminal data communications
configuration and makes more efficient use of con-
nected ports.

Standards and Protection

The electrical, functional, and physical interface to data
terminal equipment provided by modems is compatible
with Electronics Industries Association (EIA) or Inter-
national Consultative Committee for Telephone and
Telegraph (CCITT) standards. Most commercial models
conform to EIA RS-232, and plug to plug compatibility
via a 25-pin connector is ensured between modems and
data terminal equipment that subscribe to this standard.
CCITT V.26 is the electrical equivalent of RS-232-C, while
v.24 is the U.S. standard’s functional pin equivalent.
CCITT V.35, a current-mode, 34-pin connector interface
standard for serial data transmission up to 56k bits/s, is
used by wideband European modems and in the Bell
System DDS Data Service Unit at 56k bits/s. Military
standard (MIL-STD) 188 is a U.S. government standard
for military communications equipment. An improved
EIA functional standard, RS-449, was approved in
November 1977. Although not yet implemented in U.S.
modems, it is being incorporated into modems used in
Germany and in the CCITT V.36 modem.

Common carrier equipment on the switched
telephone network must be protected. A device called a
data access arrangement (DAA) limits the attached
modem’s signaling power to prevent it from exceeding
the power level restrictions of the communication chan-
nel. In 1977, the FCC ruled that modem manufacturers
can incorporate equivalent protective circuitry in their
products, register them with the FCC, and connect them
directly to the telephone network. DAAs are available
from FccC-certified independent suppliers and can be
leased from the Bell System. Modems rented from the
Bell System or those used on leased lines do not require
a DAA.

Protocols

Protocols provide the necessary ground rules to ensure
the orderly and accurate transfer of data between digital
devices. Data communications protocols are growing in
importance as the terminal population increases,
distributed processing becomes widespread, and new
communications technologies, such as packet switching
and satellite links, become commonplace.

Protocols associated with data communications have
several major levels, or layers, that define various func-
tions and operations. Each level is designed to be func-
tionally independent of the others, but the function of
each depends on the correct operation of the previous
level. The protocols embodied in these levels range from
those that define the physical and electrical links, eg, RS-
232-C and CCITT V.35, to those that are responsible for
functions such as message buffering, code conversion,
recognition and reporting of faulty conditions in ter-
minals or lines, communication with the host main-
frame, and management of the communication net-
work. They are implemented by software packages like
International Business Machines (IBM)’s Systems Net-
work Architecture (SNA), CCITT’s X.25, and Digital
Equipment Corporation (DEC)’s DECnet.

The remainder of this article concerns data link con-
trol protocols (DLCs), the sets of rules necessary for ef-
fective communication between terminals and com-
puters over conventional communications channels.
DLCs are involved in handling the communications link
itself and moving information across it efficiently and
accurately. Their basic functions are to establish and
terminate a connection between two stations; to ensure
message integrity through error detection, requests for
retransmission, and positive or negative acknowl-
edgments; to identify sender and receiver through poll-
ing or selection; and to handle special control functions
such as requests for status, station reset, reset
acknowledge, start, start acknowledge, and disconnect.

Structure of Data Link Controls

Data link controls can be classified into byte control
protocols (BCPs) and bit oriented protocols (BOPs). In
BCPs, a defined set of communication control characters
effects the orderly operation of the data link. These con-
trol characters are part of a character code set. BCP
messages are transmitted in blocks composed of a
header or control field, a body or text field, and a trailer
or error checking field with characters used as field or
block delimiters. Examples of BCPs are IBM’s Binary
Synchronous Communications Protocol (BISYNC) and
DEC’s Digital Data Communications Message Protocol
(DDCMP). Block formats for these are illustrated in
Fig §.

BOPs use only two or three specific control characters
for operation of the data link. These characters are used
to delimit the beginning (FLAG) and end (FLAG, ABORT,
GA) of a message frame. Upon receipt of the opening
FLAG, positional significance is used to delineate the bit
sequence that follows into prescribed fields (Fig 5).
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control characters; however, in-
formation must be distinguished
from final FLAG

These fields are address, control, information, and
frame check sequence. The address, control, and frame
check fields are of fixed length; the information field
length is variable and may be zero.

BCP Messages

As already stated, BCP messages are transmitted in units
called blocks. The header field contains auxiliary infor-
mation that identifies the address of the message
destination or source, the job number (if any), the type
of message (data or control), the control action, and a
positive or negative acknowledgment to ensure error-
free reception of a previous message (or messages).
Control actions are used to reset or initialize a second-
ary station, to acknowledge good or bad reception of
blocks, to inquire why a response or acknowledgment
has not occurred within a specific time period, or to
abort a transfer sequence. The control information is
conveyed via special characters or character sequences.
The text field contains any data being transmitted.
The text may be characters of the information code set
or may be transparent to that code set. In the latter case,
pure data (binary, packed decimal, floating point), spe-
cialized codes, or machine language computer programs
must be distinguished from characters in the code set be-
ing used. This is done by employing a transparent mode
whose implementation depends on the specific DLC.

To ensure correct reception of information over com-
munication facilities, a sequence of check bits, often
called block check characters or BCCs, are generated and
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transmitted as an error check field. Each block of data
transmitted is checked for errors at the receiving station
in one of several ways, depending on the code and func-
tions employed. These checking methods include ver-
tical redundancy check (VRC), a parity check on each
character, in conjunction with a longitudinal redun-
dancy check (LRC), a horizontal parity; and cyclic
redundancy check (CRC), which involves a polynomial
division of the bit stream by a CRC polynomial.

BOP Messages

BOPs are more straightforward and universal than the
BCPs just discussed. BOP messages are also transmitted
in frames, and all messages adhere to one standard
frame format. Common characteristics of BOPs are the
independence of codes, line configurations, and periph-
erals; the use of positional significance instead of con-
trol characters or character counts; one standard frame
format for all messages; the possibility of half- or full-
duplex operation; the achievement of information
transparency through zero insertion and deletion; and
error checking on a complete frame.

A frame starts with the 8-bit FLAG sequence, followed
in order by the sequences ADDRESS, CONTROL, INFORMA-
TION (if present), and FRAME CHECK, and ends with
another FLAG sequence. Each station attached to the
data link continuously searches for the FLAG sequence
and an ADDRESS sequence. In multipoint operation, for
example, a secondary station must detect a FLAG im-
mediately followed by its own ADDRESS to enable the
receiver.
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TABLE 3

Common Protocol Characteristics

Feature BISYNC DDCMP SDLC ADCCP
Full duplex No Yes Yes Yes
Half duplex Yes Yes Yes Yes
Message format Variable Fixed Fixed Fixed
Link control Control character, Header Control field Control field
character sequences, (fixed) (8 bits) (8/16 bits)
optional header
Station addressing Header Header Address field Address field
(8 bits) (8 bits to 00)
Error checking Information field only Header, Entire frame Entire frame
information field
Error detection VRC/LRC-8 CRC-16 CRC-CCITT CRC-CCITT
VRC/CRC-16
Request for retransmission Stop and wait Go back N Go back N Go back N,
selected reject
Maximum frames outstanding 1 255 7 127
Framing—start 2 SYNs 2 SYNs Flag Flag
—end Terminating Count Flag Flag
characters
Gaps between characters allowed Yes No No No
Information transparency Transparent mode Inherent Inherent Inherent
(count) (zero insertion/ (zero insertion/
deletion) deletion)
Control characters Numerous SOH, DLE, ENQ None None
Character codes ASCII ASCII Any Any
EBCDIC (control
Transcode character only)

When the primary station transmits, the station
ADDRESS sequence, which is usually one 8-bit field,
designates which secondary station is to receive the
balance of the transmitted frame. When a secondary
station transmits, the ADDRESS tells the primary station
which secondary station originated the frame. A
secondary station must recognize its valid address
before it can accept a frame and take any action on the
contents of that frame. Also, the primary station will
accept a frame only when it contains the address of a
secondary station that has been given permission to
transmit. To ensure the integrity of the data being
transmitted, the ADDRESS sequence appears within each
frame. This enhances flexibility in that the primary sta-
tion can interleave receptions from several secondary
stations without intermixing individual station informa-
tion transfers.

The CONTROL field follows the ADDRESS sequence
and is composed of one or two 8-bit bytes, depending on
the protocol implementation. It is the heart of the BOP
message, for it determines the type of message, the send

and receive frame sequence counts, and a poll command
from the primary station or final response from the
secondary station. The primary station uses CONTROL to
tell (command) the addressed secondary station what
operation to perform. The secondary station uses CON-
TROL to react (respond) to the primary station.

The INFORMATION field may vary in length; this in-
cludes different lengths in the sequential frames making
up a complete transmission. The data may be con-
figured in any code structure: straight binary, binary
coded decimal, and packed decimal, among others.
However, the content of the field must be self-defining
by actual or implied means. For example, peripheral
device control characters, such as carriage return, will
actually be part of the INFORMATION field, while the
code being used may be implied in the address of a
specific terminal designed for a specific code. Further-
more, whether a frame contains an INFORMATION field
at all depends on the particular CONTROL format
transmitted. table 3 presents a comparison of com-
mon DLCS.




Synchronization Techniques

Four kinds of synchronization—bit, character, block
and message—must be distinguished when using syn-
chronous transmission. Bit synchronization is achieved
through a received clock signal which is coincident with
the received serial data stream. Most modems or
“‘business machines’’ (ie, terminals) derive this clock by
means of phased lock loops from the 0 to 1 and 1 to 0
transitions occurring in the received data. This tech-
nique, called self-clocking, overcomes the effect of pro-
pagation delay between distant stations and the ten-
dency of electronic circuits within the modem to drift.

Character synchronization is accomplished by
recognizing one or two ‘‘phasing’’ characters, often
called SYN or sync characters. The receiver senses these
SYN characters and phases its receive logic to recognize,
by bit count, the beginning and end of each subsequent
character. To ensure character synchronization
throughout a message, SYN sequences are sometimes in-
serted in the transmitted data stream at 1- or 2-second
intervals. This permits receiving stations to verify that
they are in sync.

Request for Retransmission

As previously mentioned, DLCs include an error check-
ing field to allow the receiving station to validate the
message. When errors are detected, the receiving station
issues a request for retransmission (ARQ). The two types
of ARQs are stop and wait and continuous. Each pro-
vides defined methods for acknowledging correct (error
free) reception of transmitted blocks of information.
When a connection is established in the stop and wait
ARQ, the transmitter sends one block and then stops.
Eventually, the receiver acquires that block, subjects the
block to an error check, and then sends an ACK control
character to the transmitter to indicate that the block is
correct, or a NAK control character to indicate an error.
If an ACK is returned, the transmitter sends the next
block in sequence. If a NAK is returned, that block is
retransmitted. Thus, the stop and wait mode involves
periods of idleness, including propagation delays

between each block, so that the line is not communi-
cating nearly at its rated capacity.

In continuous ARQ, the transmitter keeps sending one
block after another without stopping. The receiver and
transmitter retain individual counts of the blocks
outstanding and provide buffer storage to retain those
blocks. Only when an erroneous block is detected does
the receiver tell the transmitter to resend that block and
all subsequent in-transit, but unacknowledged, blocks.

Summary

As the installed base of computers and the speed and
volume of their output have increased, so has the need
to transmit that output to more places over longer
distances. Inherent in the data communications pro-
cess—the electronic transmission of encoded informa-
tion from one point to another—are various physical
elements, devices, and systems, as well as standards and
procedures. An understanding of these basic elements
and concepts can help users of computer services to take
advantage of the communication systems that are now
available.
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APPLICATION NOTE

Embedded Diagnostics Utilize
Excess rRom Capacity

Self-contained test routines make use of program memory to maintain
8048 based products in the field

Jim Handy

National Semiconductor Corporation
2900 Semiconductor Dr, Santa Clara, CA 95051

Diagnostic testing is one of the
most troublesome and costly prob-
lems facing users of microcomputer
based systems. Difficult throughout
the production process, testing also
takes its toll in the field. A variety of
techniques can simplify testing pro-
cedures in a multiple-chip, micro-
processor based design. One very
successful approach has been advo-
cated by microprocessor based
systems designers, as well as large
mainframe manufacturers and
makers of telecommunications and
consumer products. The technique
is to embed diagnostic routines into
the program memory of the system
to be tested, allowing the device to
test itself in its normal operational
environment. Self-diagnostic com-
mands are built into the microcom-
puter system’s firmware to allow the
system to test itself automatically.
Such commands often are invoked
by push button or switch.
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The self-diagnostic approach has
often been regarded as a luxury by
those using currently available
single-chip microcomputers. The
1k- or 2k-byte limitations imposed
by the 8048 and 8049 have made it dif-
ficult to squeeze the necessary pro-
grams into the onboard read only
memory (ROM) of these chips. To
add ROM chips for the sole purpose
of running diagnostic routines usu-
ally would be prohibitive in the
kinds of minimum ‘cost systems in
which the 8048 family of chips is used
most often. Additional ROM chips
mean higher component count and
higher system costs.

One solution to these problems
uses National Semiconductor’s
INS8050, an upgraded member of the
8048/49 family with a 4k-byte onchip
ROM. With this extra ROM, the
system program and several diag-
nostic routines can fit into the chip
with room to spare. Through the use

of extensive prompts, the designer
can use this storage to make the
diagnostic routines easier to under-
stand. System hardware requires
only minor modifications to accom-
modate these tests, through the ad-
dition of test points and shorting
pins to interface the various test
loops.

For example, diagnostic self-
testing could be incorporated into a
cathode ray tube (CRT) terminal ap-
plication using the 8050 microcom-
puter. Test routines might include
random access memory (RAM) tests,
input/output (1/0) device tests,
communication tests, and CRT con-
troller tests.

CRT terminal hardware consists of
an INS8050 microcomputer chip with
4k bytes of internal ROM and 256
bytes of internal RAM; two INS8243
1/0 expanders, which are designed
to be used with any device in the 8048
family; an INS8250 universal
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D)

PROG
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64-KEY SHIFT AND CONTROL KEYS
KEYBOARD | [ AND TEST SWITCHES
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CRT terminal block diagram.
Typical INSB80O50 application
combines two INS8243 |/0
port expanders and INS8250
UART with CRT controller
chip, character generator
ROM, and screen data RAM.
Extra ROM in 8050 can be
used to add diagnostic self-
test capability without in-
creasing terminal parts count

asynchronous receiver/transmitter
(UART) and baud rate generator
chip; a DP8350 CRT controller chip,
and its associated DM8678 character
output ROM; some RAM for the CRT
screen data; an 80-character line
buffer for the CRT controller; and
assorted peripheral buffers. (See the
Figure.)

170 expanders are used to scan the
keyboard and self-test switches. The
UART serves to transport the data
between the terminal and an asso-
ciated data set. Screen data, which
are output to the screen by the 8350
and the 8678, are held in RAM. This
RAM can be modified by the 8050,
which is used as a central controller
to provide the terminal with several
‘“‘smart’’ features implemented in its
software.

The tests can be initiated by a set
of auxiliary switches located within
the terminal. Switches should be
easily accessible to service person-
nel, but should not be in the CRT
user’s way. As part of the main pro-
gram loop, the 8050 will scan all the
keys on the terminal’s keyboard as
well as the test switches. If a switch
is set to test mode, the appropriate
test programs will be executed until
the switch is returned to normal
operation mode. There can be a

separate switch for each test in the
terminal.

RAM tests can be very simple. The
address of the location under test is
swapped (the lower 4 bits ex-
changed for the higher 4 bits), then
loaded into that location. After all
locations are accessed (for internal
and external RAM), the program in-
verts each location and loads the
result back into that location.
During the third pass, each location
is compared against what its con-
tents should be. If the test fails, a
signal can be generated on the same
loudspeaker used to give a beep at
the end of the line or during a
““control-G.”’

170 device tests are used to check
the INS8243 1/0 expander ports
shown in the diagram. The key-
board is connected via these ex-
panders, so the test should require
keyboard inputs. Service technicians
can be prompted by the CRT screen
to input characters in a certain
order. If the expected keyboard
input is not received, the technicians
are prompted again. Should the
input still be wrong, a suitable error
message is displayed on the screen.

Communications tests are ini-
tiated after a special EIA RS-232 con-
nector is attached to the back of the

terminal to make the INS8250 UART
talk to itself. This is a simple go/no
go test of all the appropriate RS-232
inputs and outputs. Each signal line
is tested independently of the others
to allow the detection of short
circuits.

Finally, a CRT controller test helps
to determine when and where the
CRT controller chips are malfunc-
tioning. The microcomputer fills the
display RAM with characters suitable
to make a display appear on the
screen. For instance, diagonal rows
of numbers, preceded by a few lines
containing every printable ASCII
code, might be chosen. Then the ser-
vice technician simply has to com-
pare the pattern on the screen with
those in his service manual in order
to pinpoint the trouble.

Please rate the value of this
note by circling the appro-
priate number in the ‘“‘Com-
ments’’ box on the Inquiry
Card.
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from design to test

and everything in between...

a commitment to dynamic RAM
state-of-the-art...
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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-
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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-

perior in design — and
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 TMS4164 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 TMS416), 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 VLSI.

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. TI’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-
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Envelope Mode Extends Digital
Oscilloscope Accuracy and Usefulness

Dual sampling rates and peak detection capabilities give digital storage
oscilloscope potential to capture very fast, low repetition rate pulses

Michael Turner
Tom Dagostino

Tektronix, Incorporated
PO Box 1700, Beaverton, OR 97077

One of the troublesome aspects of
digital circuit design is observing
fast pulses that occur at relatively
low rep rates. Fast and infrequent
pulses can reflect a difficulty in the
circuit (eg, glitches) or an important
aspect of the circuit design (eg, tim-
ing pulses). Glitches are difficult to
capture because they are sporadic,
narrow, and often caused by timing
inaccuracies elsewhere in the sys-
tem. A variable persistence oscillo-
scope can catch glitches, but only if
an observer notices the display
before it blooms or fades. A logic
analyzer also can capture glitches,
but it reveals only when a signal
went high or low, and not the actual
voltage levels. Moreover, some ap-
plications require higher accuracy
than that provided by conventional
oscilloscopes or logic analyzers. For
example, to verify chip select timing
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in a memory system, the pulses that
must be captured may be only
500 ns in duration and as much as
2 ms apart. The 0.5 ms/div sweep
rate needed to capture these pulses
would digitize the signal only once
every 10 us. Therefore, a digital
oscilloscope could miss most of the
500-ns pulses.

Using a multiple sampling tech-
nique, the Tektronix 468 Digital
Oscilloscope’s envelope mode helps
to capture fast, low frequency
pulses. Envelope mode digitizes at a
rate much faster than the memory
recording rate and detects maximum
and minimum values of a waveform
envelope, either continuously or
over a selectable number of sweeps.
In its normal operating mode, a
digital storage oscilloscope samples
an input signal at a frequency deter-
mined by its TIME/DIV switch set-

ting, storing one data word in mem-
ory for every sample taken. In en-
velope mode, the 468 samples at a
much faster rate, but data are still
recorded in memory at a rate the
TIME/DIV switch specifies. Two
words of data stored after every
other sampling interval record the
minimum and maximum of the
many samples taken during the
interval.

The acquisition system is based
on a 25M-sample/s analog to digital
converter (ADC). A flash conversion
technique using 255 parallel strobed
comparators defines the vertical
position of the sample on the screen.
In envelope mode, the memory rate
varies in proportion to the TIME/DIV
setting, but the ADC digitizes at a
higher rate. Instead of recording
just one data word for each sample,
two are recorded: the maximum and
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minimum of the many samples
taken during two intervals. The
1024-word memory can store up to
two 512-word waveforms—S50
words per display division.

In a typical application, envelope
mode helps monitor high speed
pulses at low frequencies. Consider
a circuit that is enabled by three
500-ns control pulses, all of which
must coincide with a 2-ms gate pulse
at 100 Hz. If the circuit intermit-
tently fails to operate, one or more
of the 500-ns control pulses might
occasionally lead or lag the 2-ms
gate pulse.

Checking the timing relationship
between a 500-ns pulse and a 100-Hz
waveform is difficult. A dual chan-
nel oscilloscope is needed to display
the gate pulse on one channel and
the fast control pulses on the other.
Since incorrect results occur only in-
termittently, a storage oscilloscope
is needed. Variable persistence
storage could be used, but because
of the high intensity required to
display 500-ns pulses, the base line
trace would experience extreme
blooming. On the other hand, with
digital storage, which can display
the pulse without fading or bloom-
ing, the oscilloscope would have to
sample at least once every 500 ns to
guarantee capturing the control
pulses. Then, to display both the
control pulses and the gate signal, it
would need a record length of 10 ms
divided by 500 ns, or 20k data
words—considerably more than
typical equipment offers.

Using envelope mode, a sweep
speed of 1 ms/div ensures that the
10-ms gate signal will be displayed.
Dividing 1 ms/div by the 468’s 50
data words/div gives 20 us per
sample—too slow to capture the
500-ns pulses in normal mode [(a) in
the Figure]. But with envelope mode

(b)

(c)

Oscilloscope displays. Problem circuit uses
2-ms gate pulse every 10 ms (top channel)
as window for three control pulses (bot-
tom channel) that are all 500 ns wide. In
(a), normal mode display that samples
slowly enough to capture 100-Hz gate
pulse will be too slow to capture 500-ns
control pulses. In (b), envelope mode cap-
tures 500-ns pulses and shows that one is
sometimes late. Problem is solved, in (c),
and display shows that pulse timing is now
correct

the signal is digitized every 200 ns,
and only the maxima and minima
occurring within two normal digitiz-
ing windows (40 us in this case) are
saved in memory. Multiple sweeps
accumulate to record a picture of
the waveform envelope over time.

Parts (b) and (c) of the Figure
show envelope mode displays that
made the problem easy to diagnose.
At the top of each screen, the gate
signal was stored and displayed us-
ing the reference memory. Next, the
fast control pulses were captured
and their timing was compared with
the gate signal timing. As shown in
part (b) of the Figure, one of the
control pulses sometimes lagged the
falling edge of the gate signal, and
then the circuit failed to operate.

Envelope mode overcomes several
limitations of conventional digital
storage oscilloscopes. By sampling
at a rate much higher than the dis-
play rate, it permits narrow pulses
on long pulse trains to be viewed.
Also, using multiple sweeps,
envelope mode can babysit—
watching a circuit to detect an er-
roneous signal and only then
displaying erroneous waveform for
comparison with the correct wave-
form shape.

Please rate the value of this
note by circling the appro-
priate number in the ‘‘Com-
ments’’ box on the Inquiry
Card.
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TECH BRIEF

Microprocessor Controlled Data Synchronizer

A versatile receiver processes data at a variety of rates and code formats
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Microprocessor accepts digital data from
telemetry receiver. Signal loss is less than 1.5
dB for signal to noise levels ranging from 2 to

CLOCK

11 dB at minimum average bit transition

Telemetry data in a variety of rates
and formats are processed by a ver-
satile receiver designed around a
custom bit slice microprocessor. A
prototype, built for 1.024-MHz
communications between the Space
Shuttle orbiter and a payload
deployed up to 10 mi (16 km) away,
handles phase shift keyed (PSK)
signals in any of six codes at rates
varying between 1 and 16k bits/s.
The receiver can be reprogrammed
to new rates and formats by chang-
ing the programs that control the
processor.

As shown in the block diagram,
the received signal is filtered and
demodulated by analog circuitry,
and the demodulated signal is
digitized. Among the functions per-
formed by the microprocessor on
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the digitized signal are bit detection,
non-return to zero level (NRZ-L) con-
version, frame synchronization
(with programmable word length),
bit sync acquisition and tracking,
error curve normalization, lock
detection, half-bit ambiguity resolu-
tion, and data rate tracking.

The receiver program, stored in
read only memory on the micro-
processor chip, is not written in
standard assembly language. In-
stead, a language that is suited to
parallel data transfers among the
processor registers is used. (Much of
the microprocessor operation is
handled in parallel, allowing high
speed processing at minimum power
consumption.) The language is in-
termediate between a high level
language and more conventional

density of 12.5% (64 transitions per 512 bit
periods). Signal acquisition typically occurs
within 2000 bit periods with 90% probability

assembly languages. The mne-
monics also simplify program revi-
sions.

Note

This work was done by Sam W.
Houston, Donald R. Martin, and
Larry R. Stine of TRW, Inc, for
Johnson Space Center.

This document was prepared under the
sponsorship of the National Aeronautics
and Space Administration. Neither the
United States Government nor any per-
son acting on behalf of the United States
Government assumes any liability
resulting from the use of the informa-
tion contained in this document, or war-
rants that such use will be free from
privately owned rights. B
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Multipath Star Switch Controller

A function control method is proposed for multiple-computer

data processing systems
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Star switch controller for two sequencers. Scheme would permit several
parallel computers to scan common network stations at maximum rate.
““Leapfrog’’ sequencing would allow bypass of port already being serviced

by another computer

A star switch concept can allow a
number of parallel computers to
scan several common network con-
nected data stations at a maximum
rate. ‘‘Leapfrog’’ sequencing by-
passes any port already being ser-
viced by another computer. A com-
bination of functional logic tech-
niques increases the number of data
paths possible in the system without
installation of additional connective
hardware.

The output address for each path
is contained in individual hold
registers. For internal switching of
the timing control lines, their con-
trol logic is multiplexed so that only
one path is being established at any
one time. This avoids input port col-
lision between data paths. Positions
between address systems are asyn-
chronous, but address systems are

otherwise synchronized to the same
internal service clock.

The figure shows the function
control concept for two sequencers,
X and Y. Each sequencer uses a
4-bit hold register and 4-bit adder
connected end-around. The second
vector connected to the adder dur-
ing normal operation is a constant
1. When using this sequencer im-
plementation, a ‘‘leapfrog’’ opera-
tion is simple. Two binary coinci-
dence circuits are connected, one
between X (the output of register X)
and Y + 1 (the output from the
adder in the end-around circuit) and
one between Y and X + 1. The out-
puts from the coincidence circuits
are cross-coupled to the (2') terms
of the second vectors in each adder.
When the (2') term is turned on, the
(2°) is turned off.

One sequencer leapfrogs only
when the other sequencer is a step
ahead and quiescent. All connec-
tions are cross-coupled so that
whenever one of the two sequencers
is ahead one step, the other se-
quencer will leapfrog. Since they are
halted randomly, which of the two
sequencers is ahead may alternate.

In a 3-sequencer system, any 2 out
of 3 sequencers are first cross-
coupled in the manner described for
the 2-sequencer system. In addition,
any two sequencers halted at adja-
cent positions must be detected.
When this occurs and the third se-
quencer is also adjacent and
operating, both the (2°) and (2')
terms of the adder’s fixed vector are
energized so that the adder will ad-
vance three positions—ie, leapfrog
the two adjacent quiescent se-
quencers.

A 2-path system is only slightly
more complex than a single-path
system. Thus, a 2-path system for a
16-port star switch controller would
be cost effective if added bandwidth
or increased reliability were re-
quired. A multiple-path system,
however, becomes more complex
exponentially. The 3-path system is
manageable, but may not be cost ef-
fective for a 16-port system. The
design probably would be cost effec-
tive for a 32-port system, however.

Note

This work was done by Tage O.
Anderson of Caltech for NASA’s Jet
Propulsion Laboratory.

This document was prepared under the
sponsorship of the National Aeronautics
and Space Administration. Neither the
United States Government nor any per-
son acting on behalf of the United States
Government assumes any liability
resulting from the use of the informa-
tion contained in this document, or war-
rants that such use will be free from
privately owned rights. U
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MICRO DATA STACK

Interfacing Fundamentals:
Double-Buffered Conditional 1/0

Peter R. Rony

Department of Chemical Engineering
Virginia Polytechnic Institute and State University
Blacksburg, VA 24061

Previous columns in this series discussed the distinc-
tions among various types of 1/0 techniques—input,
output, unconditional, conditional, unidirectional,
and bidirectional—as well as the basic difference be-
tween a flag and a semaphore. This and several
subsequent columns will explore an additional con-
cept, double-buffered conditional 170, that facilitates
the discussion of other 1/0 techniques known as the
2-wire and 3-wire handshake. Attention will be
focused on a pair of 8-bit microcomputers: a master
and a slave.

A buffer, in the context of data processing and
computation, is ‘‘a device used to compensate for a
difference in rate of flow of information or time of
occurrence of events when transmitting information
from one device to another.”’! The word ‘‘storage’’ is
omitted from the original definition, thus permitting
the inclusion of latches, which are storage devices,
and 3-state buffers, which are not.

In double-buffered conditional 170, which is so
common that the existence of double buffering is
rarely given special attention, there are two buffers in
series in the data path between the data buses of the
master and slave microcomputers. Typically, one of
these buffers is associated with the master, and the

other with the slave. One buffer is an output port
(latch); the other is an input port (3-state buffer). The
two buffers compensate for a difference in the time
at which data transfer steps occur when data are
transmitted between the master and the slave.

Examples of double-buffered conditional 1/0 were
given in two previous columns.?? In reference 2, a
7418373 buffer/latch integrated circuit was used as the
buffer between source and acceptor microcomputers;
data flow was unidirectional. The 74LS373 contained
an 8-bit latch, the output buffer for the source, and
an 8-bit 3-state buffer, the input buffer for the accep-
tor. The source microcomputer clocked the latch,
and the acceptor microcomputer enabled the 3-state
buffer.

The bidirectional double-buffered characteristics
of port A (mode 2) on the 8255 programmable
peripheral interface chip in reference 3 are worth em-
phasizing. When the master outputs data to the slave,
the output instruction OUT 80H clocks data into the
8-bit latch associated with port A. An acknowledge
pulse, ACK,, from the slave enables the 3-state buf-
fers associated with port A and permits data to be in-
put into the slave. When the slave outputs data to the
master, the two buffers in series are reversed. An
STB, pulse from the slave clocks the 8-bit latch
associated with input port A, and the master input in-
struction IN 80H enables the 3-state buffers. Thus,
port A (mode 2) on the 8255 chip contains four buf-
fers: two for input and two for output.

The utility of the concept of double-buffered con-
ditional 170 becomes evident when two microcom-
puters are interfaced together via a pair of program-
mable 1/0 ports such as those found on peripheral in-
terface chips (6520, 6821, 8255) or on ‘‘combo’’ chips
that provide various combinations of CPU, 1/0, RAM,
ROM, and timer functions (6530, 6532, 6534, 6801, 6803,
6805, 8048, 8155, 8741, 8755). Each of these chips has one
or more unconditional or conditional 170 ports. The

(continued on page 124)

Directional
Characteristics

Type of I/O
Technique
Unconditional input Unidirectional
Unconditional output Unidirectional
Conditional input Unidirectional
Conditional output Unidirectional

Conditional 1/0 Bidirectional

Characteristics of Programmable 1/0O Ports

Minimum
Number and Type of Buffers Number of
Flags or
ol CE L L B LT
0 1 0
1 0 0
il 1 1
1 i |
2 2 2
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use of the conditional 170 ports for microcomputer-
microcomputer interfacing may be straightforward,
but how are two microcomputers interfaced to each
other when only unconditional ports exist?

The Table, which summarizes some of the
characteristics of programmable 1/0 ports, provides
some answers. With an unconditional port, only a
single buffer—either a latch or a 3-state buffer— is
present. Unconditional ports have neither a flag nor
a semaphore directly associated with the port so that
one or the other must be created from unconditional
1/0 bits available on other ports. To create a unidirec-
tional conditional 1/0 port, there must be at least two
buffers—one latch and one 3-state buffer—and at
least one flag or semaphore. The creation of a
bidirectional 1/0 port requires two latches, two buf-
fers, and at least two flags or semaphores.

Fig 1 demonstrates a simple approach to the inter-
facing of two microcomputers using only uncondi-
tional 1/0 ports and bits. The master buffer is an 8-bit
latch that is clocked by the WR X pulse from the
master computer. The slave buffer is a 3-state buffer
that is enabled by an RD X pulse from the slave com-
puter. Communication between the master and slave
buffers is continuous and is accomplished by a set of
eight wire connections.

The interesting aspect of Fig 1 is the way in which
the DAV (Data Available) and NDAC (Not Data
Accepted) flags are used to accomplish the condi-
tional 170. Observe that two flags are required, in
contrast to the single semaphore shown in a previous
article.? DAV is a single output bit on an uncondi-
tional output port located on the master buffer.
NDAC is a single output bit located on the slave buf-
fer. As shown in Fig 1, the master computer sets and
resets the DAV flag, and the slave computer does the

same with the NDAC flag. Since they communicate
only with a single computer, they are clearly flags
and not semaphores.

With two flags, there must be a total of four dif-
ferent logic conditions: two for DAV and two for
NDAC. These conditions are summarized in Fig 2,
which provides timing diagrams for the data transfer
process between master and slave. The initial condi-
tions—data not available from master and not ac-
cepted by slave—are chosen such that DAV is initially
logic 1 and NDAC is initially logic 0. Data are first
output to the master buffer (latch) by the master
computer and given a short time to settle. As in-
dicated by the timing diagrams, DAV is then reset, in-
dicating that data are available from the master. The
slave computer inputs the DAV flag bit, tests it,
detects the logic O state, and inputs data from the
slave buffer (3-state buffer). Once the data are input
and stored, the slave sets the NDAC flag, thus in-
dicating that data have been accepted. The master
computer inputs the NDAC flag, tests it, and deter-
mines that data have been accepted. The DAV flag is
then set once again, indicating that data are no longer
available from the master. The slave computer inputs
the DAV flag, tests it, detects the logic 1 condition,
and consequently resets the NDAC flag in preparation
for the next handshaking transaction.

The 2-flag handshaking process shown in Fig 2 is
different from the use of a single semaphore.? Fig 3
depicts the difference, in the form of timing
diagrams, for the same data transfer process shown
in Fig 2, With a semaphore, only a single flipflop is
present so that only two different logic conditions
exist. When the master computer outputs data to the
master buffer, the semaphore is set, indicating that
data are available. The slave computer inputs the

DAV FLAG

Fig 1 Double-buffered conditional output with two

MASTER
MICRO-
COMPUTER

SLAVE
BUFFER

MASTER
BUFFER

DATA BUS ; DATA BUS

SLAVE
Mi
COMPUTER

flags. Data available (DAV) flag informs slave when
data are available from master. Not data accepted
(NDAC) flag informs master when data have been

NDAC FLAG

accepted by slave
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\ wert

DATA NOT AVAILABLE
FROM MASTER

DAV DATA AVAILABLE FROM MASTER 0“ s
DATA ACCEPTED BY SLAVE S‘ “ GE“
DATA NOT ACCEPTED P ‘ 'so

NDAG BY SLAVE /
TRA

Fig 2 Timing diagrams for double-buffered conditional
output with two flags. With two flags, there must be four
different logic states: two for DAV flag and two for NDAC I

0“5105M

DATA

DATA ACCEPTED
BY SLAVE

0BF, \ DATA AVAILABLE FROM MASTER  /

Fig 3 Timing diagrams for double-buffered conditional
output with semaphore. With single flag, there are only two
different logic states, ‘‘data available from master’’ and
‘‘data accepted by slave.’” OBFp refers to output buffer full
semaphore associated with port A on 8255 chip?®
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semaphore bit, tests it, detects the logic O state, in-
puts the data from the slave buffer, and, finally, sets
the semaphore. The master computer inputs the
semaphore bit, tests it, ultimately detects the logic 1
condition, and concludes that the data byte has been
accepted by the slave. From a conceptual point of
view, the use of a single semaphore is a simpler type
of handshake than the 2-flag handshake shown in
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3-Chip 32-Bit Microprocessor Offers
Computing Capability of Mid-Size Mainframe
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Micromainframe architecture. Intel Corp’s iAPX 432 32-bit microprocessor is im-
plemented in 3-chip set composed of iAPX 43201 instruction decode chip, iAPX
43202 micro-execution chip, and iAPX 43203 interface processor chip. Architec-
ture reduces software development and debug time and expense

A 32-bit microprocessor, iAPX 432 in-
creases programmmer productivity
through support of high level language
concepts and object oriented program-
ming, and offers capabilities extending
from those of a mid-range minicom-
puter to those of a mid-range main-
frame. The micromainframe’s architec-
ture, which Intel Corp, Special Systems
Operation, 3585 SW 198th Ave, Aloha,
OR 97005, has based on modular pro-
grams and data structures, reduces soft-
ware development and debug time and
expense, and includes hardware and
software facilities for the design of fault
tolerant systems.

System hardware recognizes and
operates directly on objects, a higher
level of data type than that manipulated
by conventional computers. Together
with modular programming discipline,
objects form the basis of a programming
methodology that allows large software
applications to be broken down into
smaller pieces. The pieces are then
developed in parallel by programmers
and are guaranteed to fit together when
integrated into a total system.

The system is split into functionally
specialized data processors and 1/0 sub-
systems that can be individually
replicated in a software transparent

fashion. Computing power is a function
of the number of data processors in the
system, and 1/0 capability can be in-
creased by adding or configuring 1/0
subsystems. The multiple processor
coordination facilities are built into the
hardware, reducing configuration con-
straints and simplifying software re-
quirements. Software transparent
multiprocessing is expected to allow the
design of systems having a one to ten
times performance range.

In addition to 32-bit data words, the
chip set operates on 32-, 64-, and 80-bit
wide floating point values, and Boolean
and character data types. The
processor’s instruction set supports
from zero to three operand specifiers per
instruction. It features symmetric
operand addressing modes for scalar,
vector, and recording elements, increas-
ing high level language efficiency and
eliminating the need for assembly
language programming. Ada is the
micromainframe’s system programming
language.

The processor is implemented in a
3-chip set; each chip is manufactured us-
ing a HMOS process and packaged in a
64-pin quad inline package carrier. The
iAPX 43201 instruction decode chip and
the iAPX 43202 micro-execution chip com-

prise the 32-bit general data processor
(GDP). The chips act as a pipelined pair,
one fetching and decoding instructions,
the other executing them. The GDP sup-
ports a logical address space of more
than 4G bytes and governs a 1T-byte vir-
tual memory addressing space.

Single instructions replace entire
operating system subroutines for storage
allocation and interprogram com-
munications; any data structure can be
transmitted between programs with
‘‘send’’ and ‘‘receive’’ instructions. Buf-
fering and synchronization are per-
formed automatically by the hardware.
The self-dispatching GDPs schedule and
dispatch programs without software in-
tervention; as more processors are
added, the workload is automatically
shared among them. To maintain flexi-
bility, applications-specific policies that
determine the type of scheduling to be
used remain software parameters.

Communication with 170 devices is
handled by the iAPX 43203 interface pro-
cessor chip. It permits a satellite sub-
system to act as an attached processor,
independently handling all 1/0 activity.
System 1/0 capability can be expanded
by adding more such attached processor
subsystems, or by reconfiguring an ex-
isting one. A single system can grow
from a few CRT terminals, printers, and
mass storage subsystems, to a much
larger system, in a fully compatible man-
ner. The interface processor also pro-
vides protected address windows be-
tween the attached processor and system
memories, and a DMA-like buffering
function to lower the micromainframe’s
memory access overhead.

Hardware failures can be detected by
wiring any two identical 432 processors
together into a self-checking configura-
tion. This functional redundancy check-
ing (FRC) pinpoints processor failure and
confines it to a small portion of the
system. Advanced data protection is
provided by a ‘‘capability based”’
memory protection facility that im-
mediately detects software errors and
confines them to a specific program.
FRC, together with advanced data pro-
tection, provides a basic element for the
design of fault tolerant and ‘‘always
available’’ computer based systems.

iAPX 432 will first be used in the
Intellec 432/100, an iSBC compatible
board level evaluation system designed
to operate in conjunction with an In-
tellec development system. This system
includes iSBC 432/100 board, object
builder evaluation software, and in-
troductory texts and references.

Circle 461 on Inquiry Card
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16-Bit xComputer
Is Suited for Severe
Environment Applications

SECS 86/05 dual-board, ruggedized, 16-bit
microcomputer from EMM Sesco, 20630
Plummer St, Chatsworth, CA 91311,
consists of two 6 x 9” (15 x 23-cm) ATR
compatible boards connected by a
Localbus interface. One board contains
the processor and associated functions;
the second contains the system’s
memory components. Both a Localbus
interface, for communicating with local
memory, and a Multibus system bus, for
referencing additional memory and 170
devices, are included. The system is sup-
ported by the company’s Real Time
Multitasking Executive, for use in
realtime militarized and severe industrial
applications.

Standard features include an Intel
iAPX 86/10 microprocessor with 5-MHz
clock, three programmable 16-bit inter-
val timers, 24 parallel 1/0 lines, a serial
170 port with programmable baud rates,
and nine levels of vectored interrupt
control, expandable to 65 levels. The
system supports multimaster configura-
tions with other of the company’s 16-bit
as well as 8-bit microcomputers. Full
Multibus arbitration control logic allows
up to three bus masters to share the
Multibus system bus in a serial daisy
chain fashion. With the addition of an
external parallel decoder, the number of
masters can be expanded to 16.

The system’s memory module con-
tains 16 sockets accommodating any
mixture of EPROMs and byte-wide
pseudo-static RAMs; total capacity is 64k
bytes using Intel 2764 EPROMs or 32k
bytes using 2k x 8-byte RAMs. The
memory card interfaces to the computer
via either the Multibus or Localbus;
system memory expands to 1M byte with
the Multibus, or 256k bytes with the
Localbus, using additional Multibus or
Localbus compatible memories. Addi-
tion of the TC-1 tape controller and
SETS-1 tape system further enlarges mass
storage capability.

Central processor architecture in-
cludes byte-addressable, memory-base
pointer and index registers. The optional
8087 numeric data processor extends the
processor’s architecture and instruction
set with over 60 numeric instructions,
and supports math data types including
16-, 32-, and 64-bit integer; 32- and
64-bit floating point; 18-digit packed
BCD, and 80-bit temporary.

Control logic is provided to accept a
power-fail interrpt in conjunction with
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an ac-low signal, and to initiate an
orderly system shutdown in the event of
power failure. Read/write access to RAM
is disabled during system power-down,
and an auxiliary power bus allows
separate power flow to RAM in systems
requiring battery backup of read/write
memory.

The computer meets MIL-E-5400,
MIL-E-16400, and MIL-E-4158 specifications,
including operation over a temperature
range of —55 to 85 °C, and 0 to 95%
humidity with condensation. All system
components are mounted on an
aluminum heatsink for conduction cool-
ing to the card edges. Complete software
development support is available with
Intel’s Intellec development systems,
languages, and debugging facilities.
Circle 462 on Inquiry Card

655k-Byte Magnetic
Bubble Memory System
Is S-100 Bus Compatible

Bubbl-Machine, an s-100 bus compatible
magnetic bubble memory system, pro-
vides up to 655k bytes of nonvolatile
mass storage as an alternative to floppy
or hard disc drives. The bubble memory
system features small size, silent opera-
tion, long life, low power consumption,
and fast operation, and is available from
Bubbl-Tec, Div of pc/M, Inc, 6800
Sierra Ct, Dublin, CA 94566.

The system consists of one MBC-100
Bubbl-Board printed circuit controller
module and from 1 to 16 MBB-100 Bubbl-
Pac memory modules. The controller
module connects to the memory
modules via a daisychain, 26-conductor
ribbon cable, or the memory modules
can be housed in an external chassis and
connected to the controller via a single
26-conductor cable. All modules have
standard s-100 dimensions and plug
directly into any S-100 system.

Providing the interface between CPU
bus and memory modules, the z8o based
intelligent controller module performs
essentially the same functions as a disc
controller. It contains an 8-bit
microprocessor and controls up to 16
memory modules for a total of 655k
bytes of nonvolatile storage in 40k-byte
increments. The controller module pro-
vides direct memory iccess to the host
computer’s RAM/RC.A memory system
and is fully compatible with the cp/Mm
operating system. The microprocessor
handles bubble device formatting and
error checking and control.

Each memory module contains four
Texas Instruments TIB0203 92k-bit
magnetic bubble memory devices
operating in parallel, for a total of 40k
bytes of storage, equivalent after for-
matting to approximately 320 floppy
disc sectors. Modules can be removed
from the computer, or replaced, without
loss of stored data.

Operation of the system is extremely
fast: access time is less than 4 ms
average, 7.27 ms maximum. Its data
transfer rate is in excess of 88,000 bits/s.
Power required for the entire system is
less than 25 W, and operating
temperature is 0 to-50 °C.

Circle 463 on Inquiry Card

pComputers Operate in
Single or Multiprocessor
Environments

Single-board 8-bit computers, PCU-6809
and PCU-68009, operate in single- and
multiprocessor environments, respec-
tively, and are designed for processing
and control applications. The 6809
microprocessor based computers,
available from Phoenix Digital Corp,
3027 N 33rd Dr, Phoenix, AZ 85017,
can be used in standalone configuration
or in the user’s environment.

Both modules provide a CPU realtime
clock and 4-yr calendar, power-on
restart, system clock and timing, two
parallel programmable 1/0 ports, a serial
RS-232-C communications port, three
16-bit programmable timers, drivers and
receivers for system expansion,
moniter/debugger firmware, provisions
for ROM/EPROM mounting, and the
ability to work with slow memory. The
multiprocessor version can interface
with the NCM-6809 network control
module operating on the same bus.

Available in 1- or 2-MHz versions, the
board’s 6809 microprocessor provides 59
instruction mnemonics in 10 addressing
modes, 9 internal registers and ac-
cumulators, maskable and nonmaskable
vectored interrupts, and vectored
restart. Operating simultaneously with
an NCM-6809 network subsystem on the
same bus, two microprocessors can
share a common bus by operating 180°
out of phase with one another.

The onboard cMos clock and calendar
circuit incorporates an addressable

(continued on page 130)
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“Engineering for low-cost, high-volume production is even
more challenging than engineering for higher capacity and
better performance. We did both with the Q2000

—David A. Brown, VP-Engineering, Quantum Corporation

Low-cost 8-inch Winchester
drives designed to be built

in volume.

All too often in the disk drive
industry, the procedure has been
for Engineering to design the
drive, then turn it over to Manu-
facturing and wish them luck.
That's why a lot of designs that
looked great on paper fell short
when they got into production.
And why you had to wait for
volume deliveries.

And that's why Quantum made
low-cost, high-volume produc-
tion a priority, right from the
beginning.

Our engineering group was com-
mitted not only to designing for
higher capacity and better per-
formance than the industry-stan-
dard Shugart SA1000, but to
designing for low-cost, high-
volume production as well.

Four times the capacity of the
Shugart SA1000.

The new Q2000 series gives you
a choice of 10, 20, 30 or 40
megabytes of data storage, as
compared with the 5 and 10
megabytes of the SA1000. Access
time is up to 28% faster. And the
Q2000 series is compatible with

the SA1000 and with standard 8-
inch floppy disk drives.

Available today in large

OEM quantities.

Quantum’s emphasis on manu-
facturability means you can get
to market on schedule, with an
affordable system that outper-
forms your competition.

Find out more about the engi-
neering and cost advantages of
Quantum low-cost 8-inch Win-
chester drives now. Call Bob Teal
at (408) 262-1100. Or write
Quantum Corporation, 2150 Bering
Drive, San Jose, CA 95131.

Qunﬂ“‘m Driving down the cost of quality.
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counter, an addressable latch for alarm-
type functions, and two interrupt out-
puts. The realtime clock measures from
thousandths of a second through
months, and the calendar circuit func-
tions as a 4-yr calendar.

Eight memory sockets, two on the
private bus and six on the public bus, are
capable of mounting up to 16k bytes of
RAM, 64k bytes of ROM/EPROM, or a
mixture of both. The private bus can be
accessed only by the onboard micro-
processor, while the public bus can be
accessed by any microprocessor on the
system bus. Slow external memories are
handled by stretching the clock pulse.

Also included on the boards is the 6840
programmable timer module (PTM) with
three 16-bit programmable timer/
counters that can be connected to the ex-
ternal world through onboard jumpers.
Two programmable 1/0 ports are incor-
porated via a 68B21 PIA; each port has
eight independently programmable
parallel 1/0 lines, one programmable in-
put interrupt line, and one line that can
be programmed to function as an inter-
rupt input line or as a central output
line. The RS-232 communications port,
based on a 6850 ACIA, can be pro-
grammed to transfer seven or eight data
bits; odd, even, or no parity; one or two
stop bits; and —1, —4, or —16 clock
mode.

The board’s system memory and 1/0
can be expanded through the addition of
optional memory, 170, and peripheral
controller modules. Through their
3-state bus drivers and receivers, the
boards are bus compatible with EXOR-
ciser bus compatible and Rré65 definition
compatible boards. The commercial ver-
sion has on operating temperature range
of 0 to 70 °C, while the industrial ver-
sion’s range is —40to 75 °C. The boards
measure 9.75 x 6” (24.76 x 15 cm),
and weigh 0.75 1b (0.34 kg).

Circle 464 on Inquiry Card

uComputer System Runs
PDP-8 Series Software
Without Modification

Complete software compatibility with
Digital Equipment Corp’s entire PDP-8
family and vT-78 DECstation equipment is
offered by the PCM-12 Omega microcom-
puter system from Pacific Cyber/
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Metrix, Inc, 6800 Sierra Ct, Dublin, CA

94566. The system employs a binary in-
struction set identical to that in the
PDP-8/E and /A, allowing all DEC and
user written software to be run without
modification.

Features of the system include fully
developed software, 12-bit word length,
direct memory access, S-us fetch and
execute time, and up to 65k memory
words. Available in rackmount or
tabletop configurations, the system pro-
vides a tilt-up card cage with 18-card
capacity; heavy duty linear power
supply; and a full function front panel
with built-in, pushbutton activated
bootstraps for RX01 and RrRx02 floppy
discs, RK05 hard discs, TU-58 DECtape,
and paper tape. A software type front
panel without hardware switches is also
available.

Pacific
Cyber/Metrix’s PCM-12 Omega runs DEC
PDP-8 software without modification, and
provides tilt-up card cage with 18-card
capacity, heavy duty power supply, and
full function front panel

Microcomputer system.

Serving as the basis of the system
is the 12510 cPU module. The double-
sided, plated-through board contains
the 6100 microprocessor, crystal con-
trolled 4-MHz system clock, crystal con-
trolled baud rate generator, interrupt-
vector control logic, memory multi-plex
logic, and all the line driver and inter-
face logic necessary to define the
system’s 3-state, TTL level bus
structure.

The system offers up to 32k words of
main memory, plus 32k words of control
panel memory. The basic main memory
element for the system is the 12020 static
memory module that employs 48 low
power, 2102 family, 1k-byte static RAMs
to provide 4k 12-bit words of memory.
All the necessary logic to extend main
memory to 32k words, a 256-word hard-
ware push/pop stack, and a program-

mable realtime clock that generates in-
terrupts at intervals from 10 us to 40 s
are contained in the 12540 memory ex-
tender module. Under control of the
12120 control panel memory expansion
module, the 12020 static memory module
can expand control panel memory space
to 32k words, providing a total system
memory of 65k words.

A complete line of plug-in option
modules is also available, including
seven memory options, four serial 1/0
modules, four parallel 170 modules,
floppy and hard disc controller, paper
tape and audio cassette interfaces, two
printer interfaces, A-D and D-A con-
verters, and a positive bus converter for
pDP-8/1 and /L peripherals. The zopT
monitor/debugger, a P/ROM resident
oDT-like monitor, uses no main memory
space, and provides a full complement
of monitor and debugging functions to
aid in initial testing of user software and
to monitor system operation.

Circle 465 on Inquiry Card

Breadboard System
Eases Prototype and Custom
Circuit Board Development

An expanded Scotchflex breadboard
system, offered by 3M, Electronic Prod-
ucts Div, PO Box 33600, St Paul, MN
55133, facilitates the development of
prototype or custom printed circuit
boards, using the ‘‘U contact’’ system of
solderless connections. The system pro-
vides the flexibility of accommodating
several standard microprocessor boards
plus the ability to tailor plugs and con-
nectors to handle sockets sized from 8 to
40 conductors.

Plug and solder strips are supplied in
24-contact sizes; however, they are
designed so that any number of contacts
can be snapped off to suit a specific
need. To maximize board density, the
modular strips can be stacked end to end
or side by side to fit the hole pattern in
the printed circuit board.

Standard kits provide 24 24-contact
plug strips, 16 24-contact solder strips,
dual sockets ranging from 16- to 40-pin
sizes, and a universal breadboarding
tool. Optional kits add either an
SBC-8010, S-100, Motorola M-6800, or Zilog
780 equivalent microprocessor board,
and a self-feeding wiring tool. Using the
wiring tool, two wires can be inserted in
any one ‘“U contact.”

Circle 466 on Inquiry Card
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One of these cable assemblies can
cut your interference levels 59db.

Both meet RS-232-C specifications. Both are made by Belden using
rugged materials and proven designs.

But one is shielded. One is not. And that can make a big differ-
ence in critical data communications applications.

Although RS-232-C standards do not specifically call for
shielded interconnect devices, our research indicates that cable and
connector shielding is required to insure the signal integrity of the
assembly. In fact, transfer impedance, leakage current power spec-
trum, electrostatic discharge and interference susceptibility tests at

INTERFERENCE SUSCEPTIBILITY TEST
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'CIRCLE 69 ON INQUIRY CARD

Belden all demonstrate the value of Belden totally shielded
connector-cable assemblies over nonshielded assemblies.

With a complete line of rugged and highly reliable standard
molded connector designs including GPIB, and complete custom
design capabilities, we can make exactly what you need, when you
need it. And show you ways to increase perform-
ance without increasing costs. Whenever you
have a shielding need or a question involving
interconnect devices, contact Belden. We’ll
share our experience. For a free catalog,
write Belden Corporation, Interconnect
Systems Operation, 105 Wolfpack Rd.,
Gastonia, NC 28052. Phone: (704)
865-4513.

BELDEND®

Coming through...

with new ideas for moving electrical energy

(© 1981 Belden Corporation
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Intel’s new E2PROM. We
window, to open endless

Intel introduces the 2816: the in-circuit Electrically
Erasable 16K E2PROM that’s both byte- and chip-
erasable. Available in quantity today.

For years, system flexibility has been
limited by both ROMs and EPROMSs. But
no more. Now, Intel's 2816 E2PROM
combines in-circuit alterability and non-
volatility, providing functionality that

will advance today'’s high-performance
microprocessor designs. This makes
the 2816 a natural to replace con-
ventional ROMs and EPROMs as the
standard storage medium for programs.
And opens the doors to a whole new
generation of non-volatile memory
applications.

For systems smart enough to
learn from experience

The 2816 E2PROM will revolutionize
microprocessor system design. Now
systems can be dynamically recon-
figured—without human intervention.
Consider the possibilities.

In industrial process control, equipment
can be self-calibrating; machine tools,
self-adjusting. In military and commer-
cial aircraft, flight coordinates or radio
frequencies can be changed remotely.
In retail stores, point-of-sale terminals

can have pricing tables updated
instantly. In harsh industrial and manu-
facturing environments, programmable
robots can make use of self-diagnosing/
self-correcting feedback loops. The

I
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Pin compatibility of Intel's 2716 and 2816




closed the
design doors.

potential for convenient, low-cost
system reconfiguration is enormous,
for both OEM and end-user alike.

An exponential increase in
design options

What are the E2 advantages to
designers? First, reprogramming flexi-
bility. The 2816 can be reprogrammed
electrically in the field, without inter-
rupting in-service equipment operation.
Or it can be reprogrammed remotely,
via telecom or datacom links. Thus
saving the labor and system downtime
costs usually incurred with changing
code in the field.

Second, the 2816 is both byte- and chip-
erasable. Each byte can be rewritten up

to 10,000 times, leading to simpler, more
flexible systems. And reprogramming

is fast: a single-byte program edit takes
only 20ms.

Third, the 2816 has the same reliability
and data integrity as all non-volatile Intel
memories. This reliability is a result of
the 2816's floating-gate tunnel oxide
(Flotox) cell structure and ten years of
Intel experience in EPROM manu-
facturing. And unlike some other non-
volatile ROMs, the 2816 does not require
data rewrite to insure integrity. It will
retain its data for at least 20 years—
regardless of read frequency —without
refreshing. And this kind of reliability —
coupled with improved performance—
will make the 2816 the industry standard

for all program memories.

A match for today’s micros

The 2816 is pin-compatible with the
Intel® 2716. So it gives you all the micro-
processor-oriented features that have
made the 2716 the industry standard
among EPROMs.

The 2816 also has the industry's fastest
standard access time: 250 ns. And its
two-line control eliminates bus con-
tention between address and data lines.
Plus it's low power. Thus changing
existing concepts of memory storage
and enabling designers to take full
advantage of powerful new micro-
processor capabilities, like those of

the 8088 and 8086.

Typical Equipment Service

In-Circuit Service
$ i n { .o oS 1

L ) T L ! ) T
1980 1981 1982 1983 1984 1985
Typical software service costs

Remote reconfigurability in the
here and now

Although the 2816 offers revolutionary
capabilities, it's also the practical choice
for microprocessor designs in the here
and now. It's manufactured by Intel’s
proven HMOS*E process. So you know
it will follow the classical learning curve
of a mainstream semiconductor
technology.

To help you get started designing-in
2816s today, Intel provides full appli-
cations support and documentation.
For instrumentation and control appli-
cations, we've already incorporated
the E2PROM on an iSBC 88/40™
single-board computer.

We've closed the window; now you

can open totally new design doors, and
watch the world beat a path to your
products. The 2816 E2PROM is available
from stock through your local Intel
distributor or Intel sales office. Or for
further information, contact Intel
Corporation, 3065 Bowers Avenue,
Santa Clara, CA 95051.

Telephone (408) 987-8080.

*"HMOS is a patented Intel process.

Europe: Intel International, Brussels, Belgium.

Japan: Intel Japan, Tokyo. United States and Canadian
distributors: Alliance, Almac/Stroum, Arrow Electronics,
Avnet Electronics, Component Specialties, Hamilton/Avnet,
Hamilton/Electro Sales, Harvey, Industrial Components,
Pioneer, L.A.Varah, Wyle Distribution Group, Zentronics.
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Graphic 7 Graphic 8

Want high performance raster graphics?

Sanders Associates’ new Graphic 8 offers you up to 256 simulta-
neous colors. High resolution. Dynamic operation with double-
buffered refresh memory...

Plus upward-instruction compatibility with the Sanders stroke
refresh Graphic 7 and its color and 3D options.

But there’s more.

Both display systems — Graphic 7 and Graphic 8 —bring you built-
in test, FORTRAN support, remote or local operation, interfaces to
most computers, and other important user-oriented features.

Sanders' stroke refresh Graphic 7 and new raster Graphic 8
display systems: they put the best of both worlds at your fingertips.
For more information, write or phone Sanders Associates, Inc.,
Information Products Division,  The Graphics People

Nanua, N Gooel-ssees- 5250, PN SANDERS
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512-k Byte Memory Board
Incorporates Onboard
Memory Management Unit

MEGA-4, a Multibus compatible memory
board, contains up to 512k bytes of
read/write memory, a memory manage-
ment unit, and distributed refresh and
full parity generating/checking circuitry.
Available from Matrox Electronic
Systems Ltd, 5800 Andover Ave, TMR,
Quebec H4T 1H4, Canada, the board
supports byte-wide and word-wide data
transfers and satisfies the large memory
requirements of 8-bit 8085 and z80A, and
16-bit 8086 microcomputer systems.

A 8202 dynamic RAM controller serves
as the basis of the board. It performs all
distributed memory refresh functions
and resolves conflicts between refresh
cycle requests and read/write cycle re-
quests. To the user, the card appears as
static RAM with a 625-ns worst case ac-
cess time and 725-ns cycle time.

The memory management unit (MMU)
consists of two fast bipolar RAM lookup
tables, containing 128 8-bit memory
mangement registers each. These are
loaded by the system CPU(s) to specify
the mapping of the 64 physical memory
segments on the board into the 128
logical memory segments in the 1M-byte
Multibus address space. The unit
facilitates multiprogramming; a super-
visor program loads the MMU registers
with the appropriate memory map as
each user is run. It also permits instan-
taneous relocation of programs and
unlimited system memory expansion.
The MMuU is disabled by onboard
jumpers; it then operates as a conven-
tional memory card with a base address
that is strap selectable for any 32k-byte
boundary.

Parity generation/checking is per-
formed on each byte to enhance data

transfer integrity. An interrupt signal is
generated on parity error. During power
loss, memory contents are maintained
by a single 12-V battery supplying
1 A of current through backup supply
terminals.

The board is available in 32k-, 64k-,
128k-, 256k-, and 512k-byte configura-
tions and can be populated with 16k- or
64k-byte RAMs. It measures 30.48 x
17.15 x 1.27 cm, and has an operating
temperature range of 0 to 55 °C.

Circle 467 on Inquiry Card

Floppy Disc Controller
Reduces Software Overhead
For S-100 Bus

LDP72 floppy disc controller reduces
software overhead by assuming func-
tions normally handled in software, and
meets IEEE 696 specifications for the s-100
bus. Offered by Lomas Data Products,
11 Cross St, Westborough, MA 01581,
the controller is 1BM format compatible
in software selectable, single- and
double-density formats. Configured
through software commands, it controls
any combination of up to four single- or
double-sided, 5.25” or 8” (13.34- or
20-cm) floppy disc drives.

Based on the Intel 8272 floppy disc
controller IC, the controller is capable of
performing parallel seeks on up to four
drives. A multitrack transfer capability
allows the high speed transfer of a com-
plete track on both sides of a double-
sided disc from disc to memory, in
blocks of up to 16k bytes, with only one
command sequence. Programmable
data record lengths are available from
128 to 8192 bytes/sector, and an on-
board data separator provides maximum
data recovery reliability.

Circle 468 on Inquiry Card

Quad-Wide Memory Card
Is Compatible with
Variety of Systems

NS230, a 256k-byte, quad-wide memory
card, is compatible with a wide range of
systems. Available in a variety of con-
figurations, from National Semiconduc-
tor, 2900 Semiconductor Dr, Santa
Clara, CA 95051, capacity of the card
ranges from 16k x 16 bits without parity
to 128k x 18 bits with parity.

The card provides a read access time
of 180 ns, a read cycle time of 490 ns, a
write access time of 80 ns/byte, a write
cycle time of 390 ns, and a read/modify/
write (R/M/W) access time of 700 ns/byte
with an R/M/W cycle time of 1000 ns.
Features include internal or optional ex-
ternal refresh functions, battery backup
provisions, and optional onboard parity
generation and checking. An optional
22-bit addressing capability extends the
card’s use to anywhere within a
2M-word address range.

Mechanically and electrically com-
patible with the LSI-11, PDP-11/03, and
LSI-11/23 systems, the card operates with,
or in place of, the DEC MsSvii-D and
MSV11-E series semiconductor memory
cards. It also installs in H9270, H9273-A, or
DDV11-B backplanes, or any quad
backplane wired for the LSI-11 Q-bus.

Floppy Disc Controller
Automatically Determines
Recording Density

A single-board floppy disc controller for
Multibus systems, MM-SDC-80F interfaces
up to four single- or double-sided,
single- or double-density, 8” (20-cm)
drives, providing a total storage capacity

(continued on page 136)
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\Xhy reinvent the wheel?

Microware.
6809 Software
can save

man
ndeve
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opment

Attractive OEM licensing terms for state-of-the
art system software:

0OS-9*: A modular, state-of-the art multitasking real-time operat-
ing system. Features UNIX**-like file structure and device-inde-
pendent 1/O. Incredibly versatile, it can be used on single-board
computers or large timesharing systems.

BASICP9*: A high performance interactive compiler that com-
bines ANSI Standard BASIC with the best of PASCAL. The most ef-
ficient and versatile micro development language available.
OTHER SOFTWARE: Word Processor, Interactive Assembler,
Macro Text Editor, Interactive Debugger.

COMING SOON: COBOL and “C" Compilers.

*Trademark of Microware and Motorola * *Trademark of Bell Labs

— MICROWARE SYSTEMS CORPORATION
5835 Grand Avenue, Des Moines, la 50312
515-279-8844 » TWX 910-520-2535

Also See Ad Page 159
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of over 4M bytes. The controller, from
Mircomation Inc, 1620 Montgomery St,
San Francisco, CA 94111, automatically
determines recording density without
console intervention or changes in
switch settings, and allows users to
transfer files from single- to double-
density diskettes.

An 8257 DMA controller performs the
data transfer to and from system

memory. The device is interruptable and
will complete a transfer when it regains
bus control. Data for transfer is buf-
fered in resident RAM, and the 1/0
parameter block from the system master
is accepted and processed by a resident
8085 MiCroprocessor.

The controller is compatible with Intel
iSBC-201 and isBC-202 controllers and is
available with or without drives.

ﬁ
BASF has the 8" Winchesterdrive
with the difference you can see.

Notice that our linear voice coil
actuator and many of our elec-
tronics are positioned outside the
basic package. It makes a big
difference in reducing circuit-
damaging heat, and cuts your risk
of magnetic field-induced data
loss. Our linear actuator is a far
more accurate and higher per-
formance design than the compe-
tition's rotary or stepper motor
systems, and more appropriate to
tomorrow's high track densities.
« Field-proven for more than

two years.

“” Please send me complete details on the BASF I
6170 Series 8" Winchester Drives

+ Available for immediate delivery.
* 8, 24, and 40 megabyte unfor-
matted capacity.
* SMD, Disk Bus, and ANSI inter-
face options.
» Competitive OEM prices.
* Incorporates BASF-manufactured
disks...never a shortage.
Write for complete details, or
call, in the East, (617) 271-4168;
in the West, (714) 752-6126.

It looks
different
because

it is
different

4
I
|
|
I

~
~ ~” BASF Systems Corporation,
2 Crosby Drive, Bedford, MA 01730 |
// ATTN: Marketing Services, Computer |
- Hardware Products

|
~~ < Name Title |
- /Company I
-~
~ Address |
3 o ~ City e . ? :
o SR R EB A F
~
- “ Telephone <®> |
=3 —_—— —— — — — _CD_S __________ o |
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Without drives, the board is ready for
installation with a number of floppy disc
drives; it is also available with a set of
Shugart SA-801 single-sided or Qume
Data Track 8 double-sided drives,
mounted in a cabinet with power supply
and cables. In addition to ISIS 11 com-
patibliity, the CP/M operating system
and associated development and ap-
plication software are available.

Circle 469 on Inquiry Card

Emulation Terminal Option
Expands Development
System Capabilities

An emulation terminal system has been
added to the model 64000 Logic Develop-
ment System from Hewlett-Packard Co,
1501 Page Mill Rd, Palo Alto, CA
94304. The basic development system
(see Computer Design, Nov 1979, p 168)
facilitates the design, debugging, and
troubleshooting of microprocessor
based products. The model 64005s
emulator terminal system provides users
with the realtime functionally trans-
parent emulation features of the logic
development system, while retaining
familiar in-house development
procedures.

Additional Pascal compilers and real-
time emulators are planned for the 64000
system. Available options will include
Pascal compilers and emulators for
Motorola 6802, 6809, and 68000; Zilog 78001
and z8002; and Intel 8086 and 8088 pro-
cessors. A Pascal compiler for the
Motorola 6800 processor and an emulator
for the Intel 8048 processor will be
available as well. The Pascal compilers,
and the 8-bit and single-chip emulators,
will be identical in function to existing
system compilers and emulators. The
16-bit emulators are new to the system.

These 16-bit emulators will allow the
user to replace the microprocessor in the
system with an emulation probe that will
provide debugging analysis and simula-
tion features for system development as
well as emulate the microprocessor.
Each emulator is supported with an
emulation mode that is fully transparent
to the target system. DMA transfers and
other bus request/grant activities, and
normal and segmented addressing are
supported; the user can configure the
memory assigned to his system to meet
particular requirements. Features will in-
clude realtime speed with no wait states
inserted at up to a maximum clock rate
of 8 MHz for the Motorola 68000 and
Intel 8086, 5 MHz for the Intel 8088, and
6 MHz for the Zilog z8001 and z8002.
Circle 470 on Inquiry Card
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line power conditioners slash d

and errors.

Most data loss and errors are caused by elec- Call Richard Pettey 203-582-9561 or
trical noise and line voltage fluctuations. Not by write The Superior Electric Company, Bristol,
your hardware or software, as many people think. CT 06010 today for a FREE problem power

Stabiline” Automatic Voltage Regulators troubleshooting manual and complete
intercept these power irregularities before they product information.
can cause problems in microprocessors and
computers. They virtually eliminate powerline
variations before they create erratic operations,
damage components or shorten equipment life.

— +

ata loss

ar E 1

»*
=]

Stabi

Let us show you how to condition your
power input with one of Superior Electric’s many . L ——3 e
power conditioners. All designed with state-of- = ——
the-art technology to provide smooth, dependable S e El .
power, in lightweight, low cost units. llpel'lor CCtrlc
[

ISTRIBUTORSHIPS AVAILABLE

© 1980 The Superior Electric Company Stabiline® Automatic Voltage Regul a Reg. TM of The Superior Electric Company
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16-Bit uComputer Offers
Minimum Chip-Count Solutions
To System Designers

TMS9995 ‘‘ROM-less’’ single-chip micro-
computer, first member of the 9900
family from Texas Instruments Inc, PO
Box 225012, Dallas, TX 75265, supports
low cost, minimum chip count applica-
tions and gives system designers a new
level of minimum chip count solutions.
It provides an advanced memory to
memory architecture and compatible in-
struction set, maintaining software com-
patibility all the way to the object code
level. A complete high performance
system can be assembled using only a
standard 1/0 peripheral, standard
EPROM, ROM, or P/ROM, and the 9995
chip.

Features include 256 bytes of RAM;
64k bytes of memory expansion; 6-MHz
crystal oscillator; a 16-unit timer/event
counter; user-definable flag bits;
automatic first wait-state generation;
8-bit data bus; separate memory, 1/0,
and interrupt bus structure; and five
prioritized, vectored interrupts. Serial
170 is via a Communications Register
Unit (CRU).

The instruction set is composed of the
same 69 instructions as the TMs9990, plus
four new commands: signed 16-bit
multiply and divide, load workspace
pointer from memory, and load status
register from general memory. Architec-
tural enhancements include two added
system interrupts: arithmetic overflow
and macro instruction detect.
Arithmetic overflow speeds math opera-
tions, handling overflow conditions
without extra software. Macro instruc-
tion detect provides instruction set ex-
pansion capability.

The chip is fabricated using silicon
gate NMOS. It is offered in either a plastic
or ceramic 40-pin dual-inline package
and operates in free air at 0 to 70 °C.
The chip can be clocked externally, or
internally via onchip clock generation
logic.

A standalone microcomputer board
that supports evaluation of TMS9995 soft-
ware and hardware features, as well as
prototyping of TMS9995 interfaces, the
TMAMG6095 evaluation module contains a
powerful monitor that enables programs
to be assembled, edited, and executed.
The symbolic assembler also provides
reverse assembly capability.

Hardware features include two EIA
data communication links that provide
for interface to a local terminal and to a
host system for upload/download
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16-bit microcomputer. Texas Instruments’ TMS9995 pro-
vides advanced memory to memory architecture and com-
patible instruction set. Features include 64k bytes of onchip
RAM; separate memory, I/O and interrupt bus structure; and

READY

capability. In addition to the 256 bytes
of onchip RAM provided by the
microcomputer, lk byte of external
RAM is provided. 6k bytes of EPROM on
the board contain the monitor and
assembler; however, up to 24k bytes of

EPROM may be used by populating the
three 28-pin sockets with TMS2564
EPROMS. A large prototyping area pro-
vides ample room for breadboarding of
the TMS9995 system.

Circle 471 on Inquiry Card

Single-Package System
Meets Requirements for
Industrial/Business Applications

Cykey model 9910, a Cyberbus based
desktop computer from Cybersystems,
Inc, 8300 Whitesburg Dr, Huntsville,
AL 35802, can be configured to meet
specific industrial and business applica-
tion requirements. Over 60 plug-in cards
are available for the computer, including
CPU, memory, communications, and
analog and digital 1/0 options.

System features include double-sided,
double-density floppy disc drives and a
1k-byte RAM/2k-byte EPROM. Both an
integral 80-column matrix impact printer
with 133-char/s print speed and a 9”
(23-cm) green phosphor, nonglare CRT
provide full point graphics capability
(560 x 225 points). Also included are an
108-key detachable Hall effect keyboard
with 10 user programmable keys, a light-

pen for direct user interface, and a z80
CPU with CP/M operating system
available. A second disc drive, 48k or
64k bytes of RAM, and 6502, 6802, 6809, Or
8085 CPUSs are optional.

Peripherals offered for the computer
include a processor, digitizer, word pro-
cessing printer, bar code reader, and an
integral P/ROM programmer. Mass
storage options include an integral 5.25"
or 8” (13.34- or 20-cm) standalone rigid
disc drive.

Offered only to OEMs, the computer
supports most high level languages such
as BASIC, FORTRAN, COBOL, and Pascal,
as well as cp/M compatible software
packages. Other operating systems com-
patible with the computer include MPM
for multitasking, multi-user re-
quirements, CPNET for networked
systems, Flex for the 6802 processor, and
the company’s DACSOS operating system
for the 6502 processor.

Circle 472 on Inquiry Card
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ANOTHER COLORFUL MESSAGE TO COMPETITION:

512x512 FOR ONLY $3895

= = BEe ¥ | g B i
T o T T T
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Full computer color graphics at black-and-white prices.
For more information on our full product line, call toll-free 1-800-241-9467.

R P

=—=Chromatics

The World’s Most Colorful Computer Company.

*100 Qty—OEM price. Keyboard extra
Chromatics, Inc./2558 Mountain Industrial Boulevard/Tucker, GA 30084/Phone: (404) 493-7000/ TWX: 810/766-8099
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Until now, you
couldn’t mass
terminate flat
conductor cable.

AMP has made flat flexible
conductor cable more productive. Now
you can make all terminations at once.
And that’s an exclusive advantage for
greater productivity.

But it's only the latest advantage of
our Frc products. You have the
benefit of flat conductors for higher
density packaging, greater reliability in
flexing applications, and a choice of two
interconnection systems.

For an easy way to connect FFc or
membrane switches to a pc board, our

LLLL

pressure connector clip is the most
economical. For intermateability with

a wide variety of AMP headers, nothing’s
more versatile than our insulation
displacing connectors.

If you need customized assemblies,
we can supply a full range, including
flexible etched circuits on thin film
base material. They're built to your
specifications and 100% tested.



AMP Facts

FFC specifications:

centerline: 100" system

current rating: 3 amp

rated temperature: 105°C

high potential: 1,200 VAC RMS

insulation resistance: 5,000 megohms min.

Underwriter Laboratories,
Component Recognized

FFC connector features:

* intermateability with AMP headers

* no cable preparation

* single or double row housings

* pin, receptacle, card edge and solder
tab styles

Connector clip features:

« direct conductor-to-board contact
« high contact force

* zero insertion force

* built-in strain relief

For a free sample, call the AMP FFc

Information Desk at (717) 780-8400.
AMP Incorporated, Harrisburg, PA 17105.

AMPisa of AMP

Preloaded contacts
are mass terminated
to cable.

Completed
interconnect is seated
in housing.

Connector clip simplifies
mounting on pc board with
a minimum contact force
of 400 grams.




THE FIRST COMPLETE
SENSOR-BASED
MEASUREMENT AND CONTROL

At last, there's a single board solution
for both local and remote industrial
measurement and control. It's uMAC-
4000 - the low-cost per channel, easy-
to-implement system that can be used
anywhere a cluster of sensors and
analog signals must be conditioned
and digitized.

#MAC-4000 is a fully integrated, pre-
calibrated, intelligent system, complete
with sensor signal conditioning, multi-
plexing, A/D conversion, digital I/0 and
serial communications to any host
computer. Its on-board microcompu-
ter unburdens the host CPU by per-
forming sensor linearization, scaling
and conversion to engineering units,
and limit checking.
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#MAC-4000 was designed to accu-
rately process low level transducer sig-
nals in the harshest environments. Its
accuracy is assured by high quality sig-
nal conditioning, featuring input pro-
tection, £1000V channel to channel
and input to output isolation, high
noise rejection, RFI/EMI immunity and
low drift amplification. And with uMAC-
4000, you can readily mix and match sig-

nal conditioning modules as you require.

For the full story, write Analog
Devices, Box 280, Norwood, MA 02062,
or call (617)329-4700.

ANALOG
DEVICES

WAYOUT IN FRONT

Analog Devices, Inc., Box 280, Norwood, MA 02062; East Coast: (617) 329-4700; Midwest: (312) 894-3300; West Coast: (714) 842-
1717, Texas: (713) 664-6704; Belgium: 031/37 48 03; Denmark: (02) 84 58 00; England: 01/941 0466; France: 01/687 3411; Germany:
089/53 03 19; Japan: 03/263 6826; Netherlands: 01620-51080; Switzerland: 022/31 57 60; Sweden: 08/282 740; and representa-

tives around the world
CIRCLE 76 ON INQUIRY CARD
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Add-On Unit Upgrades Personal
Computer to Complete
Development System

Developmate 81 offers both z8o incircuit
emulation and EPROM/EEROM program-
ming capability to upgrade Radio
Shack’s TRsS-80 personal computer into a
complete development system. The unit,
a product of Orion Instruments, 172
Otis Ave, Woodside, CA 94062, com-
bines both the in-circuit emulator and
the P/ROM programmer into a single box
that plugs into the computer’s expansion
connector.

The computer bus is buffered and ex-
tended to a 40-pin connector that plugs
into the 780 socket of the target system,
giving target system peripheral devices
access to programs running in the TRS-80.
With a debug program, reads and writes
to the target system peripheral ports can
execute to test interface hardware; small
test routines can be run, or the complete
target system program can be single-

stepped or run with up to eight software
breakpoints. All testing is done with the
program in TRS-80 RAM; clock speed is
1.8 MHz during emulation.

A universal personality module pro-
vided by the built-in P/ROM programmer
handles 2508 (8k), 2716, 2516 (16k), and
2532 (32k) EPROMs, plus 2816 and 48016
(16k) EEpROMs. Voltages and connec-
tions to the P/ROM are defined by a per-
sonality module, allowing future devices
with up to 28 pins to be accommodated.

When target system hardware and
software operate perfectly under emula-
tion, the program is copied into P/ROM
using the P/ROM programmer. The target
system will run independently when this
P/ROM is plugged in and the emulation
cable is replaced by a z80 processor.

The unit is supplied complete with
EPROM and EEPROM programming soft-
ware, power supply, emulation cable,
TRS-80 cable, and universal personality
module. It will operate with any model 1
TRS-80 computer, with or without expan-
sion interface.  Circle 473 on Inquiry Card

DEC® COMPUTER SYSTEMS

COME IN SMALL PACKAGES!!

5 .
o i

RT 11 and RSX-11M operating systems run without the expense. inconvenience, and Space re
RLO1/RLO2 disk cartridge peripherals. Weighing only 80 pounds and requiring only 104" of table top or rack spac

offers the following benefits:
MAXIMUM PERFORMANCE AND CAPACITY

* 8 9M bytes of formatted Winchester disk storage plus 1 2M bytes of usable floppy disk storage
o Fast data transfer of 427K bytes/sec for Winchester and 63K bytes/sec for floppy
INDUSTRY COMPATIBILITY

* Automatic recognition of DEC RX01, RX02 and IBM diskette formats

o Increases performance of DEC's RT-11 and RSX-11M operating systems.

 Emulates DEC RX02 floppy disk system

CONVENIENT “MINUTE-PER-MEGABYTE” BACKUP

* Only 40 seconds required for Winchester backup anto 1 2M byte floppy diskette
o Standard RT-11. RSX-11M. and SMS utility software supports partial or selective file backup and load operations

UNSURPASSED RELIABILITY

o Modular construction and minimal parts count ensure long MTBF and short MTTR.

* Offline system and drive test

o On board self test verifies correct Flinchester controller and disk operation

o CRT based interactive diagnostics ease system test and fault isolation

« Automatic bootstrap tests CPU, memory and (-bus operation before software loading

EXCEPTIONAL DATA INTEGRITY

s Winchester disk flaw management deletes permanently flawed disk areas

* Automalic error retry recovers soft ar temporary errors

+ ECC (Error Correction Code) recovers comupted data without system shut down
* Patented PLL circuitry requir field ady ts and provides maximum margins for worst case

Look for 20M byte and 30M byte DEC compt;ter 5ystems in the near future.

FOUR RS-232C PORTS

SMS FLINCHESTER
DISK CONTROLLER

8.9M BYTE
WINCHESTER DISK

1.2M BYTE FLOPPY DISK

LSI-11/23 PLUS 128K BYTES
MEMORY

ELEVEN ADDITIONAL

WESTERN REGIONAL OFFICE EXPANSION SLOTS
(602) 978-6621

MIDWEST DISTRICT OFFICE

amgpe®m Scientific Micro Systems
EDEEED 777 tos Middicfield Road (PAR) Pe-Aa01
4 Mountain View, CA 94043 EASTERN REGIONAL OFFICE
(415) 964-5700 TWX: 910-379-6577 (617) 246-2540
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LSI-11
USERS

MODULAR LSI-11
SYSTEMS ELIMINATE
HARDWARE BOTTLENECKS!

The Microcomputer Products family of custom-
ized building blocks for LSI-11 based systems.
From a series of modular enclosures for dual

or quad height cards, to complete operational
floppy or winchester systems. With integral
front panel controls, high efficiency power
supplies, and prewired Q-bus

backplanes. Contact us

today for further

details!

é@@ DIVISION

NORTH ATLANTIC INDUSTRIES, INC.

60 Plant Avenue, Hauppauge, New York 11787
(516) 582-6500 « (800) 645-5292

CIRCLE 78 ON INQUIRY CARD
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Golor Graphics and Sound
Generator Offered for
$-100 Bus Computers

Using this single-board color video pro-
cessor and programmable sound
generator, an S-100 bus computer can
display text, graphics, and animation,
with sound effects or music, on a color
television set. The board, from Elec-
tronic Design Associates, PO Box
94055, Houston, TX 77018, provides
16k bytes of onboard 170 mapped video
for storing multiple patterns, and two
programmable 1/0 ports for interfacing
to keyboards, joysticks, or other exter-
nal devices.

A composite video signal that will
drive a color monitor or color television
through an rf monitor is provided by the
Texas Instruments TMS9918A Video
Display Processor (vbDpr). The vDP has
four modes of operation: Graphics I
mode (256 x 192 dots), Graphics 11 mode
(extended 256 x 192 dots), Text mode (40
characters x 24 lines of user defined
characters), and Multicolor mode (64 x
48 positions). It will display up to 32 user
definable object oriented patterns, or
sprites, that are X and Y positionable
and reside in 32 separate display planes.
Each plane is superimposed over the
previous plane to form a composite pic-
ture. A composite video signal from an
external source can be coupled into the
VDP, superimposing VDP graphics or text
over the external video signal.

The vDP chip uses 16k bytes of oncard
display memory. Its internal addressing
scheme synchronizes display memory re-
quests, resulting in a flicker free picture
with only one wait state at 4 MHz. An
internal counter chain provides a
realtime interrupt signal that can be
jumpered to any of the bus vector inter-
rupt inputs.

A 3-channel analog signal that is
amplified and capable of driving a
loudspeaker is provided by the General
Instruments Programmable Sound
Generator (PSG). All parameters con-
trolling the output waveform are soft-
ware programmable.

Three identical programmable square
wave tone generators, one for each
voice, have a clock rate of 1.8 MHz, and
a range from 27 Hz to 111 kHz. The
noise generator creates sound effects,
producing a frequency modulated
pseudo random pulse width square wave
output with frequencies from 3 to 111
kHz. Its output can be mixed with any
of the three tone generator outputs to
provide a combination tone and noise.
Circle 474 on Inquiry Card
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When you plug a microprocessor or minicomputer
straight into the wall, you frequently get a lot of
unwanted power which can cause equipment
memories to go blank. But when you plug into an
Elgar Power Line Conditioner first, you automatically
regulate the voltage to that equipment—and isolate it
from unwanted noise. The net effect is a dedicated
line.

The PLC can be easily wired for 120, 208 or 240
volts input, and will provide output regulation of +5%
for all conditions of line, load and temperature.
Response time is less than one cycle.

Witha PLC
on your side,
brownouts and nousy
power lines don't have
a chance.

CIRCLE 79 ON INQUIRY CARD

So if wild voltage fluctuations and noisy power lines
are giving you fits, get an Elgar PLC on your side.

Just contact Elgar Corporation, 8225 Mercury Court,
San Diego, CA 92111. In California, call (714) 565-1155.
Out of state, call Toll Free 800-854-2213. Elgar is also a
leading producer of High Isolation Transformers, AC
Line Conditioners/Power Sources, and Uninterruptible
Power Systems.

SELGAR

PU\'\L I systems company
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Interactive Display/8k RAM
Expand Capabilities of
8-Bit Emulator System

An interactive CRT terminal display
capability and an optional 8k bytes of
additional RAM memory space increase

the versatility of the MicroSystem
Emulator. The 8-bit emulator from
Millennium Systems, Inc, 19050
Pruneridge Ave, Cupertino, CA 95014
(see Computer Design, Jan 1980, p 162),
connects to a host computer, allowing it
to act as a hardware and software
development system for 6800, 6802, 8021,

IBM mainframe users have an
alternative 3270 information
display system, the IF-11/3270.
Up to 31 display terminals can
be clustered with a PDP-11 or
VAX system. Individual ter-
minal users may access either
of two IBM 370 type hosts, or
the local DEC processor at will,
or can initiate data transfers
between the DEC processor
and the hosts.

Displays can be DEC VT-100s
or other ANSI-compatible ter-
minals. Under user control, the
IF-11/3270 can switch displays

COMMUNICATION LINK

from emulation of standard
intelligent IBM terminals to
normal PDP-11 operation.

A typical installation entails a
centralized IBM mainframe
database with DEC minicom-
puters at remote field sites.
Since the IF-11/3270 does all
BSC protocol processing, the
unencumbered DEC system is
available for everyday tasks.

If you want more details on
how the IF-11/3270 system can
serve you better, contact us
today.

ASSOCIATED COMPUTER CONSULTANTS
228 EAST COTA STREET, SANTA BARBARA, CA 93101
(805) 963-8801 TXW 910 334-4907

DEC, PDP AND VAX are trademarks of Digital Equipment Corp.
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8035, 8039, 8041, 8048, 8049, 8080, 8085A,
8748, and Z80A microprocessors and
microcomputers.

Connected to an auxiliary RS-232 port
in the emulator, a CRT terminal will
display up to 24 lines of information
simultaneously. Users can view blocks of
memory or display 23 lines of realtime
trace memory at one time. All register
contents of the target microprocessor
can be displayed with a single keystroke.

Microsystem emulator enhancements. Of-
fered by Millennium Systems, Inc, interac-
tive CRT terminal display capability and ad-
ditional 8k bytes of RAM increase versa-
tility of Microsystem Emulator

In its ‘‘snapshot’’ mode, the system
allows the user to define combinations
of status information so that registers,
memory locations, and 1/0 ports can be
displayed automatically whenever execu-
tion is halted by a step, breakpoint, or
run/display command. The CRT ter-
minal and emulator share a single rRs-232
port to the host computer, providing the
capability of a complete hardware/
software integration system im-
plemented through a single port to the
software development system.

The standard emulator provides com-
plete debug facilities with 8k bytes of
RAM. An optional 8k bytes of RAM ex-
tend the emulator mappable memory to
16k bytes. This onboard memory space
allows designers to debug larger pro-
grams or program modules, and permits
programs to be downloaded for execu-
tion in the emulator.

Circle 475 on Inquiry Card

COMPUTER DESIGN*MAY 1981



This book can save
your company

a lot of money.

Rental
Electronics
is renting

Amplitiers
and Distortion Analyzers
ic Analyzers
rowave Link Analyzers
Data Link Analyzers
Network Analyzer
Power Line Anal
Sound and Vib Analyzers
Spectrum Analyzers
Attenuators
Calibrators
Cameras
Counters
Couplers
Desktop Computers
Filters
Function

Swep! Frequency
Generators/Synthesi

and Thermistors
Microprocessor Instrumentation
Modulators
Oscillators
Oscilloscopes
Printers
DC Power Supplies
Probes
Digital Printing Recorders/Plotters
Event Recorders
Magnetic Tape Recorders
Oscillographic Recorders
Strip Chart Recorders
Temperature Recorders
X-Y Recorders
Sources
Stroboscopes
Synthesizers
Data Terminals
Graphics Terminals
Test Bridges
Test Sets
Test Chambers

GSA #-GS-04

Catalog

4 i
pni?? '

Rental Electronics, Inc.
averICaL

Rental Electronics, Inc.
(800) 227-8409

In California (213) 993-7368 or (415) 968-8845 or (714) 879-0561
el |

0O Send me a copy of this book. Soon, please. 0O | understand you have scads of data I

In these inflationary times, my company would terminals and printers for rent off-the-shelf. '

like to save money. Your Rental Catalog might Send me a brochure.

help. O | need immediate assistance. Have someone l

O I'd like a copy of your Equipment Sales phone me quickly here:

Catalog, too. (A.C) (number) (ext.) l

O I'm interested in desktop computers. Send O | have specific interest in the following l

me a copy of your Hewlett-Packard Desktop electronic equipment:

Computer rental brochure. I

O I'd like to see a brochure on Intel's Intellec® l
|
H
H
|
|
|

1
i
1
i
i
'
' Microcomputer Development Systems now for
i
i
1
i
¢
i

rent.

NAME THTEE:
ORGANIZATION
ADDRESS MAIL STOP.
CITY/STATE/ZIP

PHONE CDG-581
Please complete this coupon and mail to: Rental Electronics, Inc./19525 Business Center Dr./Northridge, CA 91324

h--------------------------d
© Rental Electronics, Inc. 1981
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Static RAM Module Has Onboard Bat-
teries for Data Retention—A 16k-byte
nonvolatile static RAM module designed
for compatibility with the EXORciser-
Micromodule microprocessor bus,
model 9637 utilizes byte-wide CMOS static
memory devices supported by onboard
batteries for up to three years of data
retention when system power is absent.
From Creative Micro Systems, 11642-8
Knott St, Garden Grove, CA 92641, the
module is organized in two independent
8k bytes that can be selected by onboard
switches to operate in any 8k boundary.
It can also decode four aditional address
lines for use in memory management
systems.

Circle 476 on Inquiry Card

Standalone pComputer Supports Net-
work Operating System—Algo 2000, a
standalone microcomputer system
without a disc, is designed as a network
member and supports the Network
Operating System version of CP/NET
from Digital Research. Offered by Algo,
Inc, 10336 Nightmist Ct, Columbia, MD
21044, the unit contains a z80 micro-
processor, two RS-232-C serial interfaces,
32k bytes of RAM, and 2k bytes of ROM.
Options include parallel interfacing, z8o
counter timer circuit, and up to 8k bytes
of ROM.

Circle 477 on Inquiry Card

¢ Compiler Generates Object Code for
Motorola 68000—C68 compiler system
consists of preprocessor, compiler,
relocatable assembler, linking loader,
support library, and utilities. From Al-
cyon Corp, 8474 Commerce Ave, San
Diego, CA 92121, the system executes
on any PDP-11 processor running the
UNIX operating system and generates
programs that execute on the 68000,
standalone or under operating system
control.

Circle 478 on Inquiry Card

Power Supplies Deliver 25-W Out-
put—Wall plug-in power supplies from
Ault, Inc, 1600H Freeway Blvd, Min-
neapolis, MN 55430, weigh 11 oz
(308 g), deliver 25 W of regulated dc
power, and are available in single output
(5-V at 5 A) and triple output (5-V at S-A
and +12-V at 0.2 A) versions. Supplies
operate on 105/129-V, 50/60-Hz ac, at 0
to 50 °C, and are available with output
terminals or output cable.

Circle 479 on Inquiry Card

Program Features Allow Receipt and
Transmission of Data Files—AscoM
microcomputer communications pro-
gram interacts with remote timesharing
services or local computers and is com-
patible with CP/M type operating
systems. From Westico, Inc, 25 Van
Zant St, Norwalk, CT 06855, the pro-
gram receives and transmits data files,
and includes communication protocols,
conversational mode, batch mode for
automatic processing with command
files, and system level commands for
displaying directories and typing files to
a screen or printer.

Circle 480 on Inquiry Card

OUR SPECIAL PRINTERS SATISFY

SOME VERY SPECIAL CUSTOMERS:

NCR, Eastman Kodak, Ford, Westinghouse, TRW, Honeywell, American Airlines, TWA, Amtrak,

Raytheon Data Systems, N.Y.C. Off-Track-Betting. X

Honeywell

And that's just to name a few. Major corpora- | et
tions — both OEM’s and end-users — are sold e
on the quality and reliability of Computer
Terminal Systems special printers.

Their confidence has made us the world’s
leading supplier of airline and entertainment
ticket printers. Our printers interface with any com-
puterized ticketing system on the market.

Our unique drum and hammer design, micro-
processor control and precision paper movement deliver type-
writer-quality printing at high speeds. We've engineered our
printers with the fewest possible components for maximum reliability at a
sensible price.

So if, you need ticket, label or form printers for special applications, call
or write us. We are the Special Printers Specialists.

Computer Terminal Sustems, Inc.
65 South Service Road, Plainview, NY 11803/516-752-0222
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Cartridge Disc Drive Expands Storage
Capacity of Microcomputer System—A
random access cartridge disc drive from
Infotecs Inc, One Perimeter Rd, Man-
chester, NH 03103, features a
removable, front load disc cartridge with
a 17M-char storage capacity plus a fixed
disc cartridge storing 17M, 50M, or 84M
characters. Up to eight drives can be in-
terfaced to the company’s Control
Center 2 microcomputer, giving a maxi-
mum total system capacity of 808M
characters.

Circle 481 on Inquiry Card

Interface Boards Accommodate Various
Types of Disc Storage Systems—Three
disc storage interface modules span a
variety of disc storage capacities:
module 750 interfaces to the 5.25”
(13.33-cm) Shugart 400 floppy disc
drives; module 1350 interfaces to the
Shugart 800 and equivalent 8” (20-cm)
floppy disc drives; and module 1360 inter-
faces to the Micropolis 1220 Winchester
hard disc drive. The boards are available
from Adaptive Science Corp, 4700 San
Pablo Ave, Emeryville, CA 94608, and
are fully compatible with the company’s
6802 and 6809 based ModulasOne bus
modules.

Circle 482 on Inquiry Card

Single-Board Computer Utilizes 6502
Microprocessor—From Systems Innova-
tions, Inc, 505 Westford St, Lowell, MA
01851, the cpu 65/08 single-board com-
puter for commercial and industrial ap-
plications uses the 6502 microprocessor,
accommodates up to 24k bytes of
ROM/EPROM and 8k bytes of RAM, and
provides 40 1/0 lines including four
16-bit timer/counters, two serial lines,
and 14 levels of interrupt. The 1/0 bus
supports DMA and is fully buffered with
pinouts equivalent to the KIM 4 standard,
allowing the cpuU to drive expansion
boards directly.

Circle 483 on Inquiry Card

Board Permits pComputer to Add
Memory, Disc Drives, and
Printer—Model EXP-100 expander pro-
vides 32k-byte memory expansion, a
mini-floppy disc interface for four
drives, a Centronics parallel printer in-
terface, an Rs-232 interface, and an S-100
bus for the PMcC-80. Available from Per-
sonal Micro Computers, Inc, 475 Ellis
St, Mountain View, CA 94043, the ex-
pander will run TRSDOS software as well
as other operating systems designed for
TRS-80 compatibility such as NEWDOS and
VTOS.

Circle 484 on Inquiry Card

Intelligent Bus Slave Supports Cartridge
Tape Drive—An 8085 based intelligent
bus slave from Alloy Engineering Co,
Inc, Computer Products Div, 85 Speen
St, Framingham, MA 01701, the DMB-1
controller allows up to four DEI Funnel
or equivalent 13.4M-byte tape cartridge
drives to be interfaced to the Multibus
for Winchester disc backup and file
storage purposes. It provides up to 8k
bytes of onboard buffer memory and
runs under cp/M and MP/M when
operated with an 8080, 8085, or z80 bus
master. Software is supplied on an 8”
(20-cm) single-sided, single-density
floppy disc in cp/M format, and is also
available for 1SIS based systems.

Circle 485 on Inquiry Card

64k-Byte Dynamic Memory Module Is
STD-BUS Compatible—From DyY-4
Systems Inc, 1573 Laperriere Ave, Ot-
tawa, Ontario K1Z 7T3, Canada, the
DSTD-364 64k-byte dynamic memory card
for STD-BUS applications features vertical
and horizontal paging under software
control, allowing the implementation of
memory management and up to 512k
bytes of memory on the sTD BUS. For
compatibility with existing systems, the
paging register can be hardwired for
contiguous addressing.

Circle 486 on Inquiry Card

Prototype System Contains Com-
ponents Necessary to Implement Stand-
alone z80 STD BUS System—A Mostek
MDX-CPU2 card, XTDTRS interface card,
6-slot STD card cage with wire wrap and
extender cards, static RAM memories
with custom address P/ROM and inter-
face cable for Radio Shack’s TRS-80,
Mostek DDT-80 debug operating system
in ROM, and 5.25" (13.33-cm) floppy
diskettes containing driver software for
the TRS-80 are included in the TRS-PROTO
packaged prototype system manufac-
tured by Xitex Corp, 9861 Charwell Dr,
Dallas, TX 75243. The complete
package is available in both 2.5- and
4-MHz configurations and operates
from a single 5-V supply.

Circle 487 on Inquiry Card

Fortran Added to 6800 Development
System—FORTRAN compiler for the
Sprint 68 development system operates
in UCSD system software environment
that includes an operating system,
editor, assembler, and ucsD Pascal.
Assembly language and Pascal programs
can be linked with FORTRAN programs.
The ucsD system package, including
both Pascal and FORTRAN, is a product
of Wintek Corp, 1801 South St,
Lafayette, IN 47904.

Circle 488 on Inquiry Card

Programming Language Offers
Assembly Language Features Plus High
Level Language Techniques—C pro-
gramming language combines assembly
language features and power with the
structured programming techniques of
higher level languages, and is available
from Cromemco, Inc, 280 Bernardo
Ave, Mountain View, CA 94043, for
their z80 based, S-100 microcomputer
systems. It runs under the company’s
multiuser, multitasking, CROMIX
operating system, producing relocatable
code that can be linked with the com-
pany’s FORTRAN, COBOL, and assembly
language, or called from BASIC. C is of-
fered on 5” (13-cm) or 8” (20-cm)
diskette.

Circle 489 on Inquiry Card

Magnetic Tape Peripheral Is HP-85 Com-
patible—A digital mass storage system
that reads and writes ANSI, ECMA, and
1ISO compatible 0.25” (0.63-cm) digital
cartridges using intelligent and variable
file structures, model GPIB-3000 recorder
provides storage for approx 3.35M bytes
of data per removable DC 300XL car-
tridge. Available from Innovative Data
Technology, 4060 Morena Blvd, San
Diego, CA 92117, in tabletop or rack-
mount configuration, the recorder sup-
ports three additional slave drives via a
dual-buffer front end.

Circle 502 on Inquiry Card

Unit Translates 8085 Signals into 8080
Signals—ICE-85 signals are converted to
ICE-80 signals by the 8s/80 Emulator/
Converter from NwWw Micro Systems,
PO Box 43013, St Paul, MN 55164,
allowing users to emulate 8080 signals in
their system. The unit consists of an
electronic module with emulator cable,
is transparent to the ICE-85 device,
operates in real time, and receives its
operating power from the user’s base
system.

Circle 503 on Inquiry Card

Microcomputer System Offers Data and
Word Processing Capabilities—
Packaged as a desktop unit or in OEM
configurations, the MT500 provides both
data and word processing capabilities
for business or scientific applications.
Available from Maatra Corp, 1835 W
Shryer Ave, Roseville, MN 55113, the
system features a full video display, z80A
microprocessor, CP/M operating system,
64k bytes of RAM, two 500k-byte 5.25”
(13.33-cm) floppy disc drives, and Selec-
tric type keyboard. Options include
printers, 103- or 212A-compatible
modems, and business and scientific ap-
plications software.

Circle 504 on Inquiry Card
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Disc Operating System
Supports 16 User Tasks
On TM990 Development System

A multi-user, multitasking development
operating system for the 16-bit Texas In-
struments TM990 microprocessor family,
PDOS/EXPRES supports up to 16 concur-
rent user tasks with prioritized round
robin clock swapping. Available from
Eyring Research Institute, Inc, 1455 W
820 N, Provo, UT 84601, the system
supports large or small floppy discs,
hard discs, bubble memory, and ex-
tended memory capabilities of up to
256k bytes. Up to 32 contiguous or non-
contiguous files can be open simultane-
ously in sequential, random, shared, and
read only access modes.

Included in the system are an 8k-byte
PDOS module, advanced EXPRES BASIC
language interpreter, character and
screen editors, assembler, complete
floating point package, and user utility
enrichments for program development.
Also available are standalone run
modules, and source listings for most
utilities.

The EXPRES BASIC interpreter uses ad-
vanced interpreting techniques to ap-
proach execution speeds of common
threaded code compilers while maintain-
ing the interactive approach to program
development. Features include multi-
line, recursive functions with local
variables, variable names of unlimited
length, context oriented string handling,
disc interface primitives, hex number
conversions, assembly language linkage,
and color graphic command primitives.
Circle 505 on Inquiry Card

Cross Compiler Allows pProcessor
Software Development
On Timesharing Minicomputer

Pascal cross-compiler permits micro-
processor software to be developed in
high level languages and pretested on
timesharing minicomputers, providing a
far more efficient and less costly method
than other means. Microprocessor
development systems are used only for
final software integration and testing in
a hardware environment or for func-
tions not available on the host. This ap-
proach, developed by Intermetrics, Inc,
733 Concord Ave, Cambridge, MA
02135, minimizes the number of pro-
grammers and microcomputer develop-

150

ment systems needed for a project,
maximizes programmer productivity,
and increases the efficiency and predic-
tability of software development cycles.

Designed for use with Digital Equip-
ment Corp’s PDP-11 minicomputers run-
ning under Bell Laboratories’ UNIX or
DEC’s RSC-11M operating systems, the
package is compatible with the 1980 1SO
Pascal draft standard. Written in Pascal-
Vu, it includes compiler front end, EM-1
interpretive language, host and target
microprocessor development system
(MDS) code generators, and host and
target MDS interpreters.

The front end Pascal to EM-1 compiler
program produces compact EM-1
assembly code. After compilation, there
are two ways in which to run the com-
piled programs: interpretation or com-
pilation to true PDP-11 code. Through in-
terpretive program execution, EM-1 code
is simulated by the EM-1 interpreter on
the pDP-11, allowing the program to be
pretested, and problems diagnosed,
before it is transferred to the MDS.

The second method of running com-
piled programs translates the EM-1 in-
struction set to native code. The UNIX
assembler and loader produce a program
that is directly executable on the MDs.
This method results in execution speeds
about seven times faster.

Both methods can be intermixed, us-
ing the interpretive method to run pro-
grams that are not used frequently, and
native code to run those that are per-
formed frequently. On the MDS, code
produced by either of these methods can
be intermixed with assembly code pro-
duced by the MDs.

Two libraries are included in the soft-
ware package, one containing often used
external routines for Pascal programs,
and one containing Pascal runtime
routines. There are two versions of each
library: one for the EM-1 interpreter
resident in the pDP-11, and one used
when programs are transferred into
PDP-11 code.

Circle 506 on Inquiry Card

Programming Language/Operating
System

Speeds Software Development
For Exorset xComputer

An operating system and programming
language, polyFORTH for the Motorola
Exorset 30 microcomputer. speeds soft-
ware development of high performance
applications. From Forth, Inc, 2309
Pacific Coast Hwy, Hermosa Beach, CA

90254, it is a fully interactive develop-
ment tool for instrumentation, process
control, data acquisition, graphics, and
similar applications.

The Exorset version of polyFORTH
(pF6809/30) features a screen editor in ad-
dition to the standard multiprogrammed
operating system, assembler, inter-
preters, and FORTH language compiler.
Options include 2-D graphics, a math
package based on fixed point fraction
arithmetic, and file management.

Circle 507 on Inquiry Card

Cross Support Software
For Development System
Includes Macro Assemblers

Cross support software for the Intel MDS
model 230 microprocessor development
system allows programmers to develop
products using the 6800 microprocessor
family. American Microsystems, Inc,
3800 Homestead Rd, Santa Clara, CA
95051, offers four macro assemblers
supporting the 6800 family on the
microprocessor development system:
6800, 6802, and 6808; 6801 and 6803; 6805; and
6809.

Each assembler supports local and
global labels, and includes both
arithmetic and logical operations. A
screen oriented editor with menu select
speeds editing; programmers can scan
through 23 lines of code displayed on the
screen and edit by overwriting the ex-
isting code or selecting commands from
the menu.

Circle 508 on Inquiry Card

Cross Assembler Uses
IBM-370 Mainframe to
Develop z8000 Programs

A cross assembler for the Zilog z8002
16-bit microprocessor is available from
Alan Associates, 605 Locust Lane, State
College, PA 16801. It allows the
development of 78000 programs with a
minimum of microcomputer hardware
and uses the 1BM System/370 mainframe
as a host.

Operated using paper cards on a batch
system, or without any paper on a
system with a text editor, the system of-
fers macro capability, a hash addressed
symbol table, and user defined
mnemonics. Input is assembler source
using Zilog mnemonics and conven-
tions; output is hexadecimal Tektronics
format with checksum on paper cards or
images.

Circle 509 on Inquiry Card
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w Why use
CyllndrlcalsIC|rculars
when Rectangulars
offer more at less cost?

More Flexibility — Removable contact terminations

(6 types), hoods, polarizing shells, thread- and vibration-
locks, mounting plates.

Proven Reliability — U.L., MiIL-spec.

Better Availability — Industry’s shortest lead times.

For more information and your own Positronic catalogs
return the coupon, or call us
TOLL FREE 800 641-4054

(In Missouri: 417 753-2851)
Telex 436445.

§ed, low cost strain
- relief for versatile cable
position and restraint.

POSITRONIC

INDUSTRIES, INC.

208 W. Center Street, Rogersville, Missouri 65742

| would like to know more about your GMCT rectangulars.
Also, please send me the following Positronic catalogs.
[] Standard Connector Catalog [] Hardware Catalog

["] Subminiature-D Connector Catalog

POSITRONI

INDUSTRIES, INC. | “~——
208 W. Center Street, Rogersville, Missouri 65742 e
If the coupon to the right is missing, ficar
please write, or call us TOLL FREE City/State/Zip
; : Area Caode Phone
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AROUND THE IC LOOP

Richard Nedinsky
GTE Microcircuits

2000 W 14th St
Tempe, AZ 85281

Designers of small microprocessor based systems
are beginning to feel the pinch of the diminishing
number of static RAM options. These small systems
frequently use small RAMs as convenience buffers,
but semiconductor RAM vendors are phasing out their
small, easy to use static RAMs and are focusing in-
stead on the needs of the high volume, high perfor-
mance minicomputer and mainframe markets that
utilize large, dense memory components. In addition,
as the state of the art moves toward 64k dynamic
RAMs and other dense parts, limited plant capacity
requires manufacturers to phase out older product
lines. Consequently, static parts such as the popular
2111, a 256- x 4-bit static RAM, are becoming difficult
to find.

Introduced in 1973 as a state of the art part, the
2111 RAM enjoyed great popularity for some years,
but is now being replaced by faster and denser RAMs.
Because over the past two years, half of all 2111 ven-
dors have abandoned the part, new product designers
cannot depend on its continued availability, and
existing products that incorporate 2111S must be rede-
signed. Nevertheless, 2111-type static RAMs have
worthwhile capabilities and there is a continuing de-
mand. They are simple, easy to use, and fast enough
(250 ns ty..) to interface directly with contemporary
MOS microprocessors. Small static RAMs continue to
track the state of the art, manifesting technical ad-
vances as improvements in price, performance, and
reliability.

Selecting a Replacement RAM

Alternatives to 256 x 4 2111 static RAMs include the 1k
X 4 2114, the 1k x 8 8114, the 2k x 8 8116, the 4k x 1 2141,
the 1k x 4 2142, and the 256 x 8 3539. The 2111 has a
sister part, the 2112, also organized as 256 x 4 and
threatened with extinction. RAMs organized 512 x 8
are not commercially available.

Selection of an alternative chip initially should be
based on bit organization. A pair of 4-bit wide 2111s
provide a memory 256 words deep. Since additional
memory is not needed, replacing 2111s with a memory
deeper than 256 would be wasteful. If the host
microprocessor system operates with an 8-bit wide
data bus, the 2111’s replacement should have 8-bit
wide data words. This reduces the necessary RAM
package count by 50%, thus cutting inventory and
board stuffing costs.

Having selected a 2i111-replacement RAM, the
designer should contact the manufacturer to deter-
mine the part’s long-term delivery potential, in-
cluding the product life cycle and the vendor’s com-
mitment to manufacture in the future. Data sheets
and sample parts should be acquired after continued
availability is assured.

RAM Retrofitting

If a host microprocessor product has been in produc-
tion long enough to have one of its component ICs
become obsolete, most probably the original design
engineer is no longer associated with that product,
and the retrofit designer must familiarize himself
thoroughly with the host circuitry. A recently
manufactured printed circuit board containing the
relic 2111s should be obtained and a scope or a
variable threshold bus analyzer used to determine the
input, output, and supply voltage levels and the chip
select, read/write, and output-disable pulse widths.
Direct substitution of the new RAMs for old may not
yield the desired results because the original designer
may have strapped various pins high or low, or the
sample part may have been selected for too long an
access time. The 2111’s published specifications
should not be depended upon because the original
designer may have created some marginal timing or
voltage situations, eg, the 2111 specification calls for a
data setup (t,,) of 150 ns yet there is no assurance
that it is provided by the host circuit.

Existing 2111s should be powered down and cut out
after the action of the host circuit on the RAMs has
been thoroughly analyzed. The new RAM should be
installed by temporarily wiring the conductive paths
to an unmounted socket. Then the system can be
powered up and activated.

When the new parts have been qualified for use as
long-term replacements for the 2111s, the printed cir-
cuit board should-be modified. Many companies do
not switch abruptly from one part to another but in-
stead build boards with both parts for an evaluation
period, comparing the new part with the old part in
the field. This interim period allows for control of
the depletion of the inventory of old 2111s.

A working example of this phased replace-

ment strategy is provided in the block diagram of a
(continued on page 154)
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17+ MEGABYTE

DISK BACKUP

CARTRIDGE TAPE DRIVE

The Model 400 and 401 MAXIDRIVE™ packs
17.2 megabytes on a 450 ft. data cartridge.

The model 400 offers a standard, and the 401
incorporates a serpentine recording head.
Read-after-write dual gap and selective erase are
standard for both models. Unique, hard mounted
motor. Rugged transport mechanism. Excellent
power dissipation. High, 6400 bpi density. Fast,
192,000 bps transfer rate. Solid state BOT/EOT
detection. Plug-in electronics.

Plus more.

Contact us today for complete details.

‘Qantex

Division of

North Atlantic Industries

60 Plant Avenue, Hauppauge, NY 11787
(516) 582-6060 TWX 510-227-9660
(800) 645-5292
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inverters will be available for other uses or can be
—{ime o L removed from the system when the 2111 RAM popula-
( L i ok o tion has been phased out. The memory access time
[ A improves because the propagation delay time in-
Ik TR, T, troduced by the inverters is eliminated.
INVERTER |
| Yo D> ] | Designing New Products with 3539s
— [ — ﬁi; 5 A convenience buffer using 3539 RAMs requires half as
Nt Vo many address decoders as one implemented with 2111
mmmmnd  bam RAMs. Consequently, aggregate input leakage is cut
b i in half, and the controlling microprocessor often per-
| gt forms better, especially at higher temperatures.
I 1 AN :i;fﬁ; % Memory systems with fewer components are quicker
| L, [ and easier to design. The reduction in parts count
X‘Z — L",<;; helps increase MTBF and reduce MTTR. Since 3539
_ | R RAMs are designed as constant current devices and do
—— ; = not cause erratic impedance changes on the 5-V bus,
SR — {2 T o they do not require power supply decoupling
£ b capacitors.

A single 3539 RAM provides twice the buffer storage
| . of a 2111 and features 2k-memory bits, organized 256

> =
F 32

~
Fas

s I it RAW g
} ‘ ‘_,ﬁ x 8. This allows a 2 to 1 RAM package count reduc-
L L[ | e tion, freeing a corresponding amount of printed cir-
A &, cuit board real estate. The 3539 features both high and

>':3 am B low chip enable inputs, reducing the number of hex
R inverter sections required to interface the chip (2111
‘ [ n, — RAMSs do not provide true-high CE inputs). Maximum

1t
T

b iﬁo data access time for the standard 3539 is 300 ns and
& e e falloff selections provide t,.. of 400, 500, and 650 ns
Lo o s =1 | at correspondingly lower prices. Special application
VI, D, 3539 RAMs are also available. One provides a 48%
R power reduction, from 400 to 210 mW, for portable
5o Al products. Another conforms to MIL-STD-883B and
] e o provides high reliability for use in harsh en-
AU’ ol vironments, such as automobiles and avionics.
410 ToK
:M e Summary

Easy to design convenience buffers for use in small
Block diagram of system that once required eight 2111 mlcroprpcessor based systems .are being threatened
RAMs. Contemporary 3539 RAMs are being phased in. by the disappearance of 1k static RAMs. The 1k parts
Four 2111s have been replaced by two 3539s are being replaced by dense dynamic RAMs. RAM ven-
dors have divided into two groups, one servicing the
mini- and mainframe markets, the other the recently
developed, growing microprocessor based con-
sumer products market. Manufacturers of micro-
processor based consumer products and other small
systems can phase out the once popular 2111 RAMs
and replace them with more contemporary parts,
such as the 3539 RAM.

microprocessor based product requiring four 2118,
organized as a 512 x 8 convenience buffer. Sockets
have been provided to replace all the 211S with two
3539s. Therefore, the board can be built with 2111s or
3539s. The 3539s’ chip select lines are temporarily
wired into the system’s address bus ahead of the in-
verters that drive the 2111s’ chip enable inputs. These

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

High 725 Average 726 Low 727
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Cortron cuts keyboards down
to European size

Introducing the new,
Low Profile...Ferrite Core,
Solid State Keyboard!

Proven reliability that
you‘'ve come to expect
... just got slimmer

Cortron built a reputation on the ad-
vanced ferrite core technology. You'll
find millions of ferrite core keyswitches
in Cortron® Keyboards around the
world. We've applied this expertise to-
cut keyboards down to size to meet
European Ergonomic Requirements
and boost your slipping European termi-
nal sales. We're proud to present our
FC-2550 Low Profile, Ferrite Core, Solid
State Keyboard.

<

Ferrite Core Keyswitch
meets European
Ergonomic Requirements
Like its proven predecessor, the new
Cortron® FC-2550 Low Profile, Ferrite
Core Keyswitch is mechanically simple
and contactless. It features few parts,
true linear feel and excellent resistance
to environmental factors. And best of all,

Copyright: © lllinois Tool Works Inc. 1981

»
» 8

it meets the new European Ergonomic
Requirements, which allows your de-
signers to meet the 30mm or less re-
quirement for detached keyboard en-
closures. The low profile keyswitch is
only 17.1mm in height
without keytop and
21.9mm with keytop.
All of this is combined
with a 100 million
cycle life test rating.
Keytops have full
matte finish and are

(]

A DIVISION OF ILLINOIS TOOL WORKS INC

available in L.E.D. lighted versions. The
switches are mounted in a standard
steel chassis with no holes required in
the printed circuit board. All low profile,
ferrite core, solid state keyboards are
100% tested and offer a full 2 year
warranty.

Responsive to keyboard
needs internationally

At Cortron, our people work hard world-
wide at being responsive to your needs
for advanced technology, cost efficiency,
broad line and lower prices. The Low
Profile, Ferrite Core, Solid State Key-
board is just one more example of this
international responsiveness.

For full details and free literature on the
Cortron FC-2550 Low Profile, Ferrite
Core, Solid State Keyboard, call or write,
Cortron, A Division of lllinois Tool
Works, Inc., 400 West Grand Avenue,
Elmhurst, IL 60126. Phone: (312)
279-9110. TWX: 910-254-0154.

CORTRON

THE KEYBOARD PROFESSIONALS AROUND THE WORLD

CIRCLE 86 ON INQUIRY CARD



IC LOOP

16-Pin 64k N-Channel Dynamic RAM Employs
PDP Capacitor in Memory Cell Structure

A recently announced 64k x 1 NMOS
dynamic RAM utilizes a polysilicon
dielectric polysilicon (PDP) capacitor in
the memory cell structure.* This struc-
ture is claimed to offer performance and
density advantages over conventional
approaches. The 64k device, from Na-
tional Semiconductor, 2900 Semicon-
ductor Dr, Santa Clara, CA 95051, also
employs an unusual sense amplifier con-
figuration that multiplexes two pairs of
bit lines for each sense amplifier. This
technique reduces the number of
memory cells per bit line by one-half.
The result is shorter bit lines and an in-
crease in the signal voltage available to
the sense amplifier. PDP memory cell and
sense amplifier configurations provide
signal voltages up to four times greater

than are available with conventional
designs.
POLY 2
POLY 3
(GROUND PLATE) P
AT (BIT LINE)

POLY 1
(STORAGE NODE)

Fig 1 Cross-section of triple-poly
memory cell with PDP capacitor.
Structure is claimed to provide two
times storage capacity of prede-
cessors for a given memory cell size
and dielectric thickness, as well as
improved refresh characteristics

*F. J. Smith, R. T. Yu, L. Lee, S. S. Wong,
and M. P. Embrathiry, ‘“A 64k-Bit MOS
Dynamic RAM with Novel Memory
Capacitor,”’” IEEE Journal of Solid-State Cir-
cuits, vol SC-15, no 2, Apr 1980, pp 184-189

CORRECTION

The company name and address
for the 1c Loop item ‘“Two High
Speed P/ROMs Available’’
(p 189) in the February issue
should have read: Supertex Inc,
1225 Bordeaux Dr, Sunnyvale,
CA 94086.

The cross-section of a PDP storage
capacitor is shown in Fig 1. The capa-
citor is formed between the storage node
(poly 1) and the ground plate (poly 2). A
third layer of polysilicon is used for the
word line (poly 3). The storage node is
connected to the source of the switch
transistor by a buried contact in each
memory cell. A shared contact connects
the drain to the metal bit line.

Efficient area utilization is the major
asset claimed of the PDP capacitor. In
this structure, the space separating the
PDP capacitors accommodates the switch
transistor. Also, the space between adja-
cent PDP capacitors is limited by photo-
lithography and not by electrical isola-
tion problems common to previous in-
version capacitor structures. Thus, a
larger capacitor is possible per memory
cell area.

In previous double-poly memory cells,
the channel length of the switch tran-
sistor was difficult to control because of
the poly-to-poly alignment tolerance.
With the ppDP memory cell, the switch
transistor is formed by poly 3 and is thus
self-aligned to improve control of
threshold voltage and subthreshold cur-
rent leakage.

The ppP cell also provides an im-
proved quality storage medium. In con-
ventional inversion capacitor designs,
the capacitor area is subject to junction
leakage to the substrate. In the PDP cell,
about 20% of the total memory capa-
citor area is formed by an n* area,
which can leak to substrate. The major
portion of the capacitor is formed by
two polysilicon plates separated by a
high quality dielectric. Thus, the refresh
characteristics of the PDP memory cell
are superior to those of inversion
capacitor cells.

Except for the memory array, the 64k
RAM, designated NMC4164, is im-
plemented in standard N-channel silicon
gate technology. (See Fig 2.) The device
is a companion part to the company’s
other 5-V dynamic RAMs, which include
the 16k NMC5295, and 32k NMca4132. Pro-
duced in 16-pin dual-inline packages, the
parts are TTL compatible, feature Tri-
StaieR outputs, and operate from a
single power supply. Versions of the
NMcC4164 will be available with access
times of 120, 150, 200, and possibly
250 ns. Active and standby currents are
40 and 4 mA, respectively. Refreshing is
required every 4 ms. This can be ac-
complished by performing any cycle that
brings the row address strobe (RAS) ac-
tive, including an RAS (RE)-only cycle at
each of the 256 row addresses.

Circle 441 on Inquiry Card

Vee Vss WE Dy
l l L WRITE | | Din
TIMING LATCH
A !
: MULTI- 1 0F 128 1 0F 128
}:> e B T s P
Ay ADDRESS DECODER DECODER
BUFFER 7
16k ARRAY 16k ARRAY Dour D
BUFFER [~ OV
1
128 SENSE 2052 128 SENSE
e AMPLIFIER | g5 | AMPLIFIER
RAS — DECODER
TIMING [y
MULTI-
PLEX )
) COLUMN | —{_CLOCKS 16k ARRAY 16k ARRAY
L TIMING

Fig 2 NMC4164 64k dynamic RAM with novel
sense amplifier configuration. By multiplexing bit
lines, number of memory cells attached to each bit
line is halved, nearly doubling signal voltage available
to sense amplifier. Device features multiplexed ad-
dress input with separate row and column strobes
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| .*“rtron announces a sohd state

_;uNCﬂON

Solid state intelligent
keyboard for only $45

If you are considering a low cost type
keyboard, have we got an offer for
you. The Cortron® CP-4550 Keyboard
is a high quality, solid state, intelli-
gent keyboard with full microprocessor
capabilities.

Compare all the features of the Cortron
Capacitance Keyboard—serial output,
N-Key rollover, automatic repeat, cus-
tom codes—with “bare bones” type
offerings. You be the judge of just how
much more the $45 starting price can
buy volume keyboard users at Cortron.

Copyright: © lllinois Tool Works Inc. 1981

Long-life, highly

- reliable keyswitch

We've designed a keyswitch with
an exceptional, true linear feel. It's
also environmentally superior to foam
pad design ap- :

proaches. The
keyswitch uses
the full line of im-
pressive Cortron
keytops. All of this
with a life test
rating in excess of
100 million cycles.

F
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A DIVISION OF ILLINOIS TOOL WORKS INC

Ferrite Core and
Capacitance...the best
of both worlds

Cortron pioneered and built a reputation
on the advanced ferrite core switching
technology. Today, there are millions
of ferrite core keyswitches in Cortron
Keyboards around the world. We've
applied this known expertise to fur-
ther reduce keyboard costs. Cortron
broadens the line with the introduction
of the new capacitance keyboard. Now,
you can choose the technology to fit your
application needs from the best of both
worlds. At Cortron, our people work hard
at being responsive to your needs for
advanced technology, cost efficiency,
broad line and lower prices.

For full details and free literature on
the Cortron CP-4550—%45 Solid
State Keyboard, call or write Cortron,
A Division of lllinois Tool Works Inc.,
400 West Grand Avenue, Elmhurst, IL
60126. Phone: (312) 279-9110. TWX:
910-254-0154.

CORTRON

THE KEYBOARD PROFESSIONALS AROUND THE WORLD




TEK 8500 SERIES MDL

FLEXIBLE SOLUTIONS
FOR A FUTURE OF CHANGE

Some revealing facts
about real-time emulation.

Real-time and not-so-real time
explained.

Suppose you had a prototype de-
signedtorun at 1 MHz. If your emulation
system drove it at one clock cycle per
second, would you call this real-time?

Of course not.

But others would. “Real-time” emu-
lation often refers to any speed that
executes the proper logic sequence on
the prototype. No matter how long it
takes.

So why the muddy terminology?
Because running an emulator at
specified processor speeds is a tricky
business. There's very little time left to
extract debugging information.

It's much easier to refer to any time
as “real” time by adding “wait states” or
clock stretching techniques. Even if it
has nothing to do with the true operating
speed of your prototype.

Tek emulators like our new 6809 give
you the real thing.

At Tektronix, real-time emulation
means exactly what it should.

Take our new 6809 emulator for
instance. The 68B09 version of this
processor is the fastest. It allows proto-
type bus cycles up to2 MHz. And this is
the true speed at which our 6809 emu-
lator can fully function. With all debug-
ging information still perfectly intact.

And the 6809 is just a single exam-
ple. Tek's entire line of emulators run in
true real time.

And that’s really just the start.

In addition to real-time, Tektronix
gives you an outstanding lineup of
debugging features.

Like our new terminated low-profile
probes, using special hybrid circuitry
that permits smaller size for easy ac-
cess to crowded prototype locations.

And symbolic debug for rapid
entry of trace commands. Symbolic
disassembly, too.

Also service calls that let you simu-
late I/O by using development system
resources, such as keyboard, display,
printer and mass storage.

The broadest chip support anywhere.

Nobody offers the breadth and
depth of chip support you get from
Tektronix:

6809 8048 3870
6800 8039 3872
6808 8039-6 3874
6802 8035 3876
Z80A 8021 F8
8080A 8022 1802
8085A 8041A 6500/1
8049

Assembler

support is available
now for the 16-bit
chips listed below.
Emulation support for
the 9900 is available
now. Real-time
emulation and Pascal
support will be
available in stages
for the 68000, Z8001,
Z8002 and 8086
beginning the third
quarter of 1981.

68000 Z8001
8086 28002
SBP 9900 TMS 9900

6809 Prototype Control Probe tip fits easily in
hard to reach locations. Probe status lights
monitor key processor signals

Find out more today.

Call your nearest Tektronix field
office or write us directly.

It’s time you got realistic about
real-time.

(top) Trace All display gives disassembled
prototype code plus the status of all key processor
registers on a step-by-step basis.

(middle) Symbolic debugging allows all major
address locations to be defined as easily read
mnemonics. Breakpoint information includes full
display of processor status

(bottom) Trigger Trace display shows real-time
bus activity on a cycle-by-cycle basis plus eight
channels of hardware logic defined by the user.

For further information, contact:

U.S.A,, Asia, Australia, Central & South America, Japan
Tektronix, Inc., PO. Box 1700, Beaverton, OR 97075
Phone: 800/547-1512, Oregon only 800/644-9051,
Telex: 910-467-8708, Cable: TEKTRONIX

Europe, Africa, Middle East Tektronix International, Inc.,
European Marketing Centre, Postbox 827, 1180 AV
Amstelveen, The Netherlands, Telex: 18312

Canada Tektronix Canada Inc., PO. Box 6500, Barrie,
Ontario L4M 4V3, Phone: 705/737-2700

Copyright © 1981, Tektronix, Inc. All rights reserved 967

Tektronix

Circle 149 for Literature
Circle 150 for Salesman to Call
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16-Pin Dual-Inline
Transient Voltage Suppressor
Offers Multiple-Circuit Protection

Designed as a single protector for
multiple-power input applications, a
16-pin dual-inline transient voltage sup-
pressor series accommodates automated
insertion in boards adjacent to the cir-
cuit or components that require protec-
tion. Each device in the standard DQA
and selected DQB series from General
Semiconductor Industries, Inc, 2001 W
Tenth Pl, Tempe, AZ 85281, provides
four separate TransZorbR arrays that
allow the user to select single- or
multiple-voltages from 5 to 50 V. The
standard DQAO05051212 provides a voltage

combination of 5, 5, 12, and 12 V, com-
mon to many microcomputers and
microprocessors. For digital input ap-
plications, pairs of devices can be con-
nected from each line to ground for
maximum protection.

Each device has a response time of less
than 1 x 10-12 5, with adequate protec-
tion levels for the most sensitive MOS
memories and microprocessors. Peak
power dissipation is 600 W at a 10 x 1000
impulse. Static discharge can exceed
10,000 V for 10 ms with a 60-A current
potential. Applied to typical TTL circuit
for 30 ns, 10 V will cause destruction.
Placing transient suppressors across the
signal lines to ground will keep un-
wanted transients out of data and con-
trol buses. Transient suppressors that

are shunted across the power lines main-
tain a continuous operating voltage
during ac line surges and switching
transients.

The DQA family of devices includes a
4-cell array characterized by the reverse
standoff voltage, synonymous with the
integrated or microcircuit power supply
voltage. The breakdown voltage is that
point at which the transient suppressor is
in avalanche breakdown. This point is
temperature dependent and has a posi-
tive temperature coefficient. Allowance
has been made in establishing the mini-
mum breakdown voltage at 25 °C to
provide safe operation over the full
temperature range of — 65 to 150 °C.
Circle 442 on Inquiry Card

TRANSIENT
ENVIRONMENT

DQA05050505

0 Vop
0 Ve
ADDRESS BUS
' RAM l ROM | ﬁ’ i—’
I__. _] ’-l POWER
170 DATA BUS CcPU SOURCE
) CONTROL BUS CLOCK
]f
L 1 i l 0 GND
DQA transient suppressor application. Transient and input power lines caused by transients (elec-
suppressor from General Semiconductor Industries trostatic charges), ac power surges, or switching of
prevents microprotessor system failures on signal power supply to ON or OFF

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
BASICQ9 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 0SS 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

For further info on the best in 6809 Hardware, contact

GIMID~

@ The Company that delivers
Quality Electronic products since 1975.

1337 WEST 37th PLACE, CHICAGO, IL 60609
(312) 927-5510 « TWX 910-221-4055

For further info on the best in 6809 Software, contact

- MICROWARE

Microware Systems Corp.
5835 Grand Avenue, Des Moines, lowz
(515) 2798844 » TWIX 910-520-2535

Also See Ad Page 135
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“GIMME 5.

VISUAL ATTRIBUTES:

GATED EXTENSION PORT:
Selectively prints data sent
om the host

‘ombination

Enhance your LOWER CASE STANDARD: TELETYPEWRITER KEYBOARD:
ability to 1 e RE S Ll Designed for efficient data
data on the CRT screen W s lot entry. Numeric Keypad
by highlighting key FRE S R e mth -9 numerals. Period

Comma. Tab. Minus
And Ietum Plus separate
cursor keys for single
stroke. Up/down/left/right

And home

_EDITING KEYS: it aba the st descender:

The new ADM-5 Dumb Terminal® video display Conveniences that make it easy on the operator.
from Lear Siegler is the latest addition to a great Reduce input errors. And increase all-around
American tradition. A tradition that has consistently efficiency and throughput. Plus special added
delivered data terminals of the highest capabilities for those handy perfor-

caliber. Not the least of which is our THE lATEST mance extras —without the added
Dumb Terminal series. And now, Lear price

Siegler brings you a totally new The ADM-5 is a gr‘eat new
Dumb Terminal with visual attributes ADDITIO“ To A general purpose terminal made right

and limited editing here in the good old USA. And

The ADM-5 is human engi- GREAT AMERICA“ is des1gned to suit the majority
neered to provide all the perfor- of app lications. And the price
mance you'd normally expect in a will suit you too. Only $995.
conversational terminal. Plus just the TRADITIO“ (Quantity 1)

right combination of operator conve At Lear Siegler, were keeping alive

niences and capabilities typically found only a tradition of excellence. And that's
in more expensive editing terminals American as apple pie.

LEAR SIEGLER. INC
DATA PRODUCTS DIVISION

North Brookhurst Street, *muhmm CA 92803, 800/854-3805. In California 714/774-1010

3-5444. Regional Sales Offices: San Fra 108/263-0506 * Los Anqelek 213/454-9941 - Chicago 312/279-5250

5 « Philadelphia 215/245-1520 6762 * Boston 617/423-1510 » Washington, D.C. 301/459-1826
Orlando > + England (04867) 80666
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DAS Allows Mixing of
Single-Ended and
Differential Signals

AD364 is a 16-channel, 12-bit IC data ac-
quisition system (DAS) that allows mix-
ing single-ended and differential signals
and selecting either without hardwiring.
Recently introduced by Analog Devices,
Rte 1 Industrial Park, PO Box 280, Nor-
wood, MA 02062, the DAS is packaged in
two hermetic DIPs and offers true 12-bit
accuracy, guaranteeing no missing codes
over temperature and 20-kHz through-
put rate.

The two packages include two 8-
channel multiplexers, a differential
amplifier, a sample/hold circuit, a
latched channel address register, an in-
put mode control, control logic, and a
12-bit A-D converter. No external com-
ponents are necessary in interfacing to
standard microprocessor buses such as
the 6800.

Inputs may be 16 single-ended, 8 dif-
ferential, or a combination of the
two—eg, 4 fully differential in addition
to 8 single-ended inputs. Switching be-
tween single-ended and differential
signal sources is accomplished via the in-
put mode control which imposes no
penalty on throughput. The input mode
control also enables the user to select the
difference betweeen two single-ended
inputs.

Other features include 50-us maxi-
mum total acquisition and conversion
time per channel and input voltage
ranges of +2.5V, £5.0V, £ 10V, 0to
5V, and 0to +10 V. Outputs can be in
either 8-bit bytes or full 12-bit words.
The AD364 J and K are available for a 0 to
70 °C temperature range, and the AD364
sand T are available fora — 55 to 125 °C
range.

Circle 443 on Inquiry Card

Military 12-Bit
ADC Specified Over
—55to 125 °C

Pin compatible with ADC85 type 12-bit
analog to digital converters (ADCS),
MN-ADC87 offers guaranteed perfor-
mance specifications over temperature
range of — 55 to 125 °C. Linearity of the
successive approximation device is
guaranteed to be better than + 2 LSB.
Performance specifications include a

(continued on page 163)

Available right now — and for under
$6000! PrintaColor IS8001. the world's
first low-cost color ink jet printer. All the
advantages of hard-copy color graph-
ics. And at a price you can afford!
One thin dime —and two minutes
time! Fast, quiet and cost efficient.
Just 10¢ per copy! Typewriter-size
desktop unit uses
ordinary fanfold
paper. And con-
tinuous copy print-
ing, unattended.
What you see

is what you get! Now expand the
advantages of color graphics to color
hard copy. PrintaColor’s innovative
overlay system gives you the high
quality of color ink jet printing without
the high cost. From the display screen
to the desk or conference table —
graphics in color — quickly, quietly,
efficiently, and

NOW"" hcrd Copy now affordably!
in color

Call or write
for the name of

foronethin dime leresentative.

PrintaColor Corporation PO.Box 52 Norcross, Georgia 30091 404/448-2675
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MN-ACD87 ADC timing diagram. Conversion time is width of
STATUS pulse. START CONVERT command must be at least 50 ns
and must remain low. Internal clock is enabled and conversion cycle
begins on falling edge of START CONVERT signal. From falling edge
of START CONVERT signal until STATUS rising to “1,”" delay may
be 100 ns. Parallel data will be valid 120 ns after the STATUS out-

put goes low
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RN “hybrid” DIP sockets give you GOLD
where it counts...TIN where you solder.

These RN solder tail DIP sockets are selectively gold plated in
the contact area for highest reliability and low contact resistance.
And the tin plated leads give you excellent solderability without
solder bath contamination.

RN offers what smart engineers want—GOLD PLATED reli-
ability—without the gold surcharge.

RN “side-wipe” contact design assures high reliability for
the life of the socket. The gold cannot be degraded in use by the
rough edges of the IC lead. Only the flat, smooth side of the IC
lead meets the gold contact surface.

These cost-cutting GOLD “hybrid” contacts are available for
ALL regular RN DIP sockets — at very competitive prices —
without a gold surcharge.

Write Today for complete
specifications on these “Gold-
without-cost” DIP sockets.

VRO BINS ON
NUGENT ING.

800 East Eighth Street, New Albany, Indiana 47150 Phone: (812) 945-0211 TWX: 810-540-4082
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maximum gain drift of +20 ppm/°C, a
maximum offset drive of +5 ppm of
FSR/°C, and no missing codes over
temperature.

Manufactured by Micro Networks
Co, 324 Clark St, Worcester, MA 01606,
the ADC has an internal clock with a
guaranteed conversion time of 10 us.
There are five user selectable input
ranges, serial and parallel outputs, a
short cycle pin, a user optional high im-
pedance input buffer, and pins for offset
and gain adjustments.

The ADC is suited for fast data digitiz-
ing in military/aerospace applications.
Its hermetically sealed ceramic 32-pin
dual-inline package has favorable ther-
mal characteristics and can withstand
harsh environments. Thin film hybrid

construction results in a low MTBF that is
further reduced by optional MIL-STD

screening.
This device is specified and tested for
different applications. For the

military/aerospace designer, overall
unadjusted absolute accuracy specifica-
tions that apply from — 55 to 125 °C are
listed and tested. Gain and offset drift
specifications are listed and tested for
the industrial/commercial designer. The
ADC is available with specifications
guaranteed for either —25 to 85 °C or
the military temperature range. For
military/aerospace and demanding in-
dustrial applications, the device is
available fully screened to the re-
quirements of MIL-STD-883, method 5008.
Circle 444 on Inquiry Card

16-Bit Synchro/Resolver to
Digital Converter
Is Microprocessor Compatible

A 16-bit synchro/resolver to digital con-
verter, packaged in a standard 36-pin

double-DIP hybrid, operates from a
single 5-V power supply while consum-
ing 20 mA. HSRD1006, from Natel
Engineering Co, Inc, 8954 Mason Ave,
Canoga Park, CA 91306, is compatible
with 8- and 16-bit microprocessors.
Selection of the synchro or resolver

mode is accomplished by pin pro-
gramming.

Basic accuracy is +1.3 arc-min. A
type II servo loop ensures tracking with
no lag errors. To make the converter in-
sensitive to a reference phase shift of up
to +45°, a reference synthesizer is used.
Transferring data is eased through the
use of a transparent latch with 3-state
outputs configured as two independently
enabled 8-bit bytes. This allows data to
be read without interrupting converter
tracking and permits memory-mapped
data interface and control with 8- and
16-bit microprocessors and single-board
computers. A typical interface con-
figuration with an 8-bit microprocessor
is shown in the Figure. In this example,
the microprocessor applies inhibit set
pulse (SINH), which causes INHIBIT
LATCH to set for the duration of data
transfer. Test loop monitors converter
busy (CB) output of converter. When CB
line is detected in logic ¢‘0’’ condition, a
2-byte load is executed to transfer 16 bits
of data into H and L registers. Since H
and L registers must be used once more
in order to execute the reset for INHIBIT

(continued on page 164)

SN 541s10
INHIBIT LATCH
POWER-ON RESET
ADDRESS DECODER
54LS138_
Ag Ay 0y p— NH
Ay Ay 0,p [BE
Ay A 0,p— HBE
.
:14 i Oyp— BUSTE
H e 5415368 SR
8080 CPU 8
WR MO Byg (LSB)
DBIN 8233 DBy Bis
SYSTEM .
i conTRoLLer 282 1
SYNC SYNC D, D, DB, By3
RDY RDY D, 0, DB, By,
RESET RESET D, D, DBs Biy
41 {61 D, Dy DBy Bo
CstDzCz}( 42 2 Dy Dy DB, By
B
GENERATOR b D5 .
DG 05 B7
0; D; Bg
Bg
STSB 7B B,
By
B,
B, (MS8)
B, T0 B, — PARALLEL OUTPUT DATA BITS AR
[NH — INHIBIT FUNCTION DATA BUS TO
[BE — LOW BYTE ENABLE OTHER PERIPHERALS
HBE — HIGH BYTE ENABLE AND MEMORY

HSRD 1006 interface with 8080
microprocessor chip set. Device
from Natel is compatible also
with 16-bit microprocessors.
Synchro or resolver mode is pin
selectable
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LATCH (RINH), XCHG instruction is exe-
cuted to transfer 16 data bits of D and E
registers. INHIBIT LATCH is then reset and
a subroutine returns execution to the
calling program. Logic inputs and out-
puts are TTL and CMOS compatible.
Digital data outputs can drive one 54/74
gate load or four 54LS/74LS gate loads.
A built-in test feature provides a logic
‘1’ when the tracking error exceeds
+1°. Analog signals that correspond to
converter tracking velocity and instan-
taneous tracking error facilitate the
monitoring of converter dynamics. An
automatic gain compensation circuit is
incorporated into the converter design to
allow signal voltage variations of 30%
without degradation in accuracy or
change in converter hysteresis.
Circle 445 on Inquiry Card

EDC Multiple Data Bus
Buffers Offered

Am?2961/2962 error detection and correc-
tion (EDC) multiple data bus buffers are

MEMORY MEMORY
DATA oUTPUT  DATA
INPUT ENABLE  OUTPUT
Diy SELECT 10 Y Dour
4 - DATA
UTPUT : ;
ENABLE Logic diagram of EDC
OED multiple data bus buffer.
Device features separate
a S input and output buses for
4 ERROR RAM, 3-state control on
W ) Qg‘;?ﬁgﬂ?“ all buses, and bus input
I”"’B and output data latches
with separate enables.
4BIT 4-BIT Bus to EDC unit is bidirec-
LATCH LATCH ENABLE 2 ’
ENABLE b il —<7ooamsus  tional. 24 mA drive to
system data bus is re-
2 BUS OUTPUT quired
ENABLE
OEB
4
SYSTEM
DATA BUS

MOTOR GEARHEADS
* 67 different combinations
* Ratios from 8:1 to 3000:1
* 50 to 10,000 g-cm

rated torque

Small DC Motors

* 1.3t0 600 rpm

*6to24 VDC

« Concentric or offset shaft
* Gearheads from 20 mm to 54 mm

* 20 mm to

k(:n on

CORELESS

* 22 to 30 mm diameter
* 125 to 220 g-cm
starting torque

IRON CORE
» Over 50 models

38 mm diameter

* 14 g-cm to 1470 g-cm starting torque

* Integral AC tach, integral electronic or
mechanical governor models available

« Ball or sleeve bearings

If you are an OEM with a requirement for small
: Ay DC motors you are invited to call Phil Spector at
- (516) 488-6700 or to send for our short form catalog

CANON U.S.A. INC.
ELECTRONIC COMPONENTS DIVISION

One Canon Plaza, Lake Success, N.Y. 11042
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BRUSHLESS
* Inner and outer
rotor types
* 39 to 52 mm
diameter
* 140 to 330 g-cm
starting torque
« With or without
electronics

the latest addition to the Am2960 family
of memory support products from Ad-
vanced Micro Devices Inc, 901 Thomp-
son Pl, Sunnyvale, CA 94086. This
family of parts also includes the Am2960
EDC, the Am2965/2966 dynamic RAM
drivers, and the Am2964B dynamic
memory controller. An Amz8160 series is
based on the same device designs, but
with parameters characterized for
Amz8000 microcomputer systems. The
Am2961/2962 will also be available as the
Amzs8161/Z8162.

A single-chip solution to the interface
between the EDC unit and the system bus
and memory array, these devices exhibit
the drive, bus organization, and 3-state
control required by state of the art
memory systems. The Am2961 provides
an inverting data path between the data
bus and the EDC bus. The Am2962 does
not invert this path. The bus architecture
is shown in the Figure.

To improve flexibility, the devices
feature a 4-bit configuration in a 24-pin,
0.3” (0.76-cm) wide package. This con-
figuration provides an optimum com-
promise between byte level control capa-
bility and minimum package size. Speed
is compatible with the Am2960 EDC unit.
The Am2961/2962 allows expansion to
match memory data widths up to 64 bits,
as does the Am2960 EDC.

Circle 446 on Inquiry Card
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WHO COULD POSSIBLY MAKE
A BETTER HIGH CAPACITY
54" FLOPPY THAN THE
PEOPLE WHO INVENTED IT?

Who, indeed?

When we invented the high track density 514" 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 514" drive.

But they're just not the same as the original. Maybe that’s because nobody
knows as much about 514" 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

greater reliability and best of
Maximum # Delivered Positioning Track Av.

Capacity Through ‘79 Mechanism | Density | Access all, 3 years _dehvery e?xperl.ence
Time | of 85,000 high capacity drives.

i Our drive was designed
Shugart | 4375K <5,000 spiral 48 | a0 |from the ground up for its
SA450 cam double density capacity, not
merely redesigned from a
MPI 960K Evaluation steelband | 96/100 | 240 single density unit. That’s one
BI1 only and capstan . A
reason we've shipped more
- 455 :
TEAC 960K <10,000 sesllbad | 100 | ses | high capacity 5%4" floppies by
50C Mainlyin Japan | screw far than anyone else. Another
is that no matter how many
1016/1015 screw i

substitute for the original.

MICROPQILIS

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

MICROPQLIS™ INTERNATIONAL (U.K.)
0734-860817 Telex 851847395
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32k Military EPROM Has
Standard Power-Down Pinout

Developed for military microprocessor
systems, the M2732 32k EPROM is pro-
cessed to MIL-STD-883 level B. Produced
by Intel Corp, 3065 Bowers Ave, Santa
Clara, CA 95051, the device operates at
—55 to 100 °C with a maximum access
time of 450 ns, a maximum active power
of 150 mA, and a maximum standby
power of 35 mA. The recently an-
nounced EPROM can replace the M2716
16k EPROM with only half its average
power dissipation per kilobyte. It is
claimed to be the first 32k military
EPROM compatible with the new industry
standard pinout for high density micro-
processor memory devices. The pinout,
which ensures upward compatibility

with future 64k and higher density
devices, conforms to the JEDEC byte-
wide memory family standard.

M2732 is destined for applications in
flight recorders, navigation, guidance,
and weapons control systems and in pro-
gram development prior to the fabrica-
tion of conventional ROMs. Application
features include single 5-V power supply
operation, automatic power-down,
separate output enable to eliminate bus
contentions, single-pulse programming,
and onboard programmability. Auto-
matic power-down reduces average
power dissipation 60% to 80%. In active
operation, the M2732 dissipates 750 mW.
On standby, it dissipates 175 mW at
35 mA. A higher temperature version
(—55 to 125 °C), the M2716M dissipates
575 mW active and 165 mW on standby.
Automatic power-down control is built

into the chip enable function. The chip
powers down and goes on standby when
deselected, and powers up when en-
abled.

Separate chip enable and output
enable control pins are used to eliminate
bus contention problems caused by dif-
ferences in EPROM response times or by
glitches on address lines. Two-line con-
trol is also incorporated in the JEDEC
pinout standard. At chip enable time,
the EPROM is selected. However, the out-
puts remain inactive until the output
enable becomes inactive. The micropro-
cessor controls both selection and timing
of the EPROM. In M8085A, M8086 and other
multiplexed bus systems, 2-line control
ensures that readout cannot occur when
the bus is in the address transmission
mode.

Circle 447 on Inquiry Card

Temperature
Range

Organization

Max Access
Time

Max Standby
Current

Max Active
Current

M2732/M2716 Military EPROM Family*

M2732 M2732/S8416 M2716M M2716
=i55:10 100°2€ . =550/ 26 e G =55 ito 125" %C "= 5itoi 00 C
4k x 8 bits 4k x 8 bits 2k x 8 bits 2k x 8 bits
450 ns 550 ns 450 ns 450 ns
35 mA 35 mA 30 mA 30 mA
150 mA 150 mA 115 mA 115 mA

* All devices conform to MIL-STD-883 level B, and operate from a 5-V (+ 10%) power source

64k Dynamic RAM
In Double-Poly N-Channel
Silicon Gate Technology

Organized as 65,536 words by 1 bit, a
TTL compatible dynamic RAM has been
implemented in double-poly N-channel
silicon gate technology for low power
consumption. Packaged in a 16-pin
ceramic DIP by Toshiba America, Inc,
Memory and Microcomputer Products
Div, 2151 Michelson Dr, Suite 190,
Irvine, CA 92715, TMM4164C is available
in three versions. TMM4164C-2 has a
120-ns access time and 250-ns cycle time,
-3 has a 150-ns access time and 320-ns
cycle time, and -4 accesses in 200 ns and
requires 330 ns per cycle.

All versions use a single 5-V power
supply with a maximum standby of

166

27.5 mW. The device has common 1/0
capability using ‘‘early write’’ opera-
tion, and features read/modify/write,
RAs-only refresh, pin 1 no-connect, and
page mode capability. Two-dimensional
chip selection is made possible by output
unlatching at cycle end.

Circle 455 on Inquiry Card.

Monolithic Video Speed
ADCs Fabricated Using
Bipolar ECL Technology

SP 9752 2-bit and SP 9754 4-bit analog to
digital converters (ADCs) are suitable for
implementing high speed, 100-MHz or
higher, wideband signal processing cir-
cuits. The ADCs, from Plessey Semicon-

ductors, 1641 Kaiser Ave, Irvine, CA
92714, complement the company’s
signal conversion IC family that includes
the recently announced 300-MHz sp 9768
DAC. Both devices are fabricated using
high performance, bipolar ECL tech-
nology. Units provide ‘‘carry’’ nodes for
driving larger systems of unlimited
resolution.

Internally, the ADCs operate on a
master/slave principle that eliminates
the need for external sample/hold cir-
cuits. Following the alternating high and
low levels of an external clock, onchip
comparators first track and encode the
input’s analog level, then latch it onto a
binary word of equivalent weight. Data
output pins can be wire-ORred into an or-
dinary data bus. Bit expansion is ac-
complished by carry-in and carry-out
pins.

Circle 448 on Inquiry Card
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E In research

Apple personal computer
systems help you collect, store
and analyze data as fast as you
can load a disk and execute a
program. Because more than
100 companies offer software

for Apple, you have the largest
program library for manipulating
your data in the personal
computing world. Need special
programs? Use any of Apple’s
development languages — BASIC,
FORTRAN, Pascal.

[ ] o
Zin engineering
Apple personal computer systems
let you define models,
make trade-offs
and refine proto-
types. Want to
study cause and
effect of several
variables? Apple
computes new
results instantly
and displays them
in colorful, easy-to-
read graphs, charts or plots on a
video monitor.

3 In production

management

Apple personal computer systems
make it easy to gather data,
analyze productivity, measure
yields and facilitate all phases

of production control. Want to
speed up repetitive tasks?

%YZ.CO. . 1973

Apple I Apple Il

Rely on Apple’s word
processing capabilities
to write, edit and print
your reports.

Apples grow
®
with you.
Whichever system you
pick, Apple never locks
you into a single con-
figuration. You can
use up to four or eight
I/0 accessory expansion
slots to add an IEEE bus,
Apple’s Silentype printer,

Keyboard

Input/Output

Disk Drives

Languages

Pricing

Maximum Memory Size
Screen Display

Screen Resolution (B&W)
Screen Resolution (Color)

Numeric Key Pad

Typical Configuration

*Suggested retail price.

64K bytes

40 column

(80 column with
peripheral card)
24 Lines

Upper Case

280x192

140 x192 (6 colors)
Fixed

Accessory

8 expansion slots

128K bytes
80 column

24 Lines
Upper Case/Lower Case

560x192

280x192 (16 colors)
Programmable
Built-in

4 expansion slots

plus built-in

disk interface

RS-232 interface
Silentype™ printer interface

Add-on one to six
drives

One drive built-in, plus
interface to support
three more drives

Enhanced BASIC
Fortran 77
Pascal
Assembly

BASIC
Fortran 77
Pascal
Assembly
Pilot

CPU, 48K RAM, single
disk drive, B&W
Monitor (9”),
Silentype™ printer,
and BASIC. $3250.00*

CPU, 96K RAM, integrated
disk drive, B&W Monitor
(12), Silentype™
rinter, SOS, Enhanced
ASIC. $4865.00*

RN ————n——ne

a modem or a graphics
tablet. Add memory up to 64K
bytes or 128K bytes. Add up
to four or six
51/4" disk drives
without adding
any overhead.

For support,
service and the best
extended warranty

in the industry —
Apple is the answer.
If you have any other
questions about why Apple is the
pick for professionals in engi-
neering, see your
nearest
Apple
computer
dealer or

"
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call 800-538-9696. In California,
800-662-9238. Or write: Apple
Computer, 10260 Bandley Drive,
V) Cupertino, CA 95014.
R i
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NMOS and CMOS
128k-Bit ROMs
Developed

Two 128k-bit ROMs, a NMOS and a CMOS,
have been announced by NEC Microcom-
puters Inc, 173 Worcester St, Wellesley,
MA 02181. Designated pPD23128, the
NMOS ROM will be manufactured using
3-um design rules and will have a 250-ns
access time. The clocked device has a
standby mode that enables the maxi-
mum power of 275 mW to be reduced to
82.5 mW. It is targeted for applications
that require large memory storage, such
as computer terminals, communication
control equipment, electronic trans-
lators and voice synthesis. The xPD23128
NMoOS device is packaged in a 28-pin
package using JEDEC version B pinout.
In addition, the company announced
a cMOS 128k-bit ROM, the uPD73128. This
5-V device will be packaged in a 52-pin
flat package and is designed for low
power consumption applications such as

ik

FREE
48-Page
Catalog

A new, free 48-page catalog is free
from Creative Computing and Periph-
erals Plus. To help buyers make intelli-
gent purchasing decisions, the product
descriptions are exceptionally compre-
hensive and include screen photos in the
software section.

The catalog describes 20 books on pro-
gramming, games, and educational appli-
cations; 160 software packages for
Apple, Atari, TRS-80, PET, CP/M, TI, Sor-
cerer and Sol computers; 3 magazines
(Creative Computing, Microsystems, and
SYNC); 5 graphics and music peripherals;
an LP record; board game; 8 T-shirts and
an eclectic assortment of other products
for the personal computer user.

To get your free copy, simply drop a
card or note to the address below.

creative compating

Attn: Adele

39 East Hanover Avenue
N Morris Plains, NJ 07960
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o

language translators. The uPD73128 will
have a 4-ms access time and will require
30 mW maximum.

Circle 449 on Inquiry Card

Power Monitor and
Time of Day Clock
Improve System Reliability

Recently announced power monitor and
time of day clock micromodules from
Motorola Semiconductor Products Inc,
PO Box 20912, Phoenix, AZ 85036,
have been developed to improve system
reliability. They include the Mé68MM10A
(power monitor), the M68MM10B (power
monitor plus battery backup realtime
clock/calendar with RAM), the M68MM10C
(time of day clock and RAM). The A and
B versions provide the sequence of
power-up and power-down signals re-
quired for systems that use nonvolatile
memory, eg, battery backed up RAM.
These micromodules monitor ac line
voltage, and detect either an abrupt
power loss or a low voltage brownout
condition. The abrupt power loss is
detected after 2.0 ms of no line voltage.
The brownout condition is detected
when the input line voltage drops below
a user selected value.

Power-down begins with an NMI pulse
as soon as a power-fail is detected.
Through user written software, required
data can. be stored in nonvariable
memory. After a variable jumper selec-

| table save period, a PWRFAIL signal is

generated to inhibit writes into the pro-
tected memory. The length of the save
period depends upon the load on the
power supply which affects its hold-up
time. RESET is generated simultaneously
with PWRFAIL to hold the processor and
all resettable 170 devices in a reset condi-
tion. The system will remain in this con-
dition for 500 ms. Upon power restora-
tion and after the 500 ms wait, the
power-up sequence begins. First a
jumper selectable restore period is
generated with NMI, PWRFAIL and RESET
released. During this period, a subse-
quent power-fail sequence will not be
initiated, allowing the software to
restore the system to normal operation.
Following this delay period, any power-
fail condition will again reinitiate the
power-down squence.

The optional C version with a cMOs
time of day clock and RAM with battery
backup provide a number of additional
features that are required in many ap-
plications. The software set-
table/readable calendar and time of day
clock allow time tagging data and
events. Realtime tasks can be initiated

by the hour-minute-second alarm condi-
tions or by software selectable periodic
interrupts from 30.52 us to 500 ms. A
64-byte cMOS RAM is included in the
chip. Fourteen bytes are used for the
clock function, and 50 bytes are
available for storing user data. This RAM
is write protected by the PWRFAIL signal.

Circle 450 on Inquiry Card

N-Channel MNOS
EAROM Meets
Small Memory Needs

Aimed at microcomputer applications
which require a small memory, ease of
use and speed, the ER4201 EAROM is
organized 128 x 8. The N-channel MNOS
device features 5-V operation in the read
mode and a maximum access time of
350 ns. From the Microelectronics Div
of General Instrument Corp, 600 W
John St, Hicksville, NY 11802, the
EAROM includes incircuit electrical word
alterability and onboard address, mode
and data latching.

Single operation reprogramming via a
Program command will place the chip in
the Busy mode and initiate an automatic
erase followed by a write. This capa-
bility, along with the onboard latching,
allows the processor and system bus to
be freed completely during the EAROM’s
10-ms reprogramming operation. Non-
volatile data retention is estimated to be
ten years: Circle 451 on Inquiry Card

Read/Write IC
Developed for
8” and 5.25"” Winchesters

Silicon Systems Inc, 14351 Myford Rd,
Tustin, CA 92680, recently introduced
the ssI 115 5-channel read/write 1C for
use with 8” and 5.25” Winchester disc
drive magnetic recording heads. The
device is an extension of the company’s
product line for the 3350 Winchester plug
compatible marketplace, and it offers
improved performance and simplified
interfacing with drive electronics.

The device operates with center
tapped recording heads and provides
five channels of read/write electronics,
TTL compatible logic control, and data
protection. Each channel contains a dif-
ferential write current switch, a high
gain low noise read amplifier, and write
safety circuits. Typically the device
replaces a discrete component im-
plementation requiring 10 in? (64.5 cm?)
or more of printed circuit board space.
Circle 452 on Inquiry Card

COMPUTER DESIGN*MAY 1981



AT AN INCREDIBLE PRICE —
JUST $399. &8

| Impact printer rugged hamrm ,
than the seven or more individual solenoids and print
wires found in conventional dot matrix printers.

At an incredible unit price of $399!

Because of the unique Uni-Hammer design, the
GP-80M is smaller and simpler than other dot matrix
printers yet costs considerably less. Which makes it a
natural for OEMs needing compact, reliable, low cost
printers for system use, and also for the personal or small
business user who wants a quality impact printer at the
lowest possible price.

A Product of the Seiko Group

The GP-80M is manufactured by Seikosha and
exclusively distributed in the USA by Axiom. It took a
company such as the Seiko group, world’ largest watch
manufacturer, with vast experience in the design of small,
intricate, precision products, to come up with a totally
new concept in dot matrix printing.

Houw the Uni-Hammer Works

The GP-80M, which prints both graphics and
alphanumerics, uses a rotating platen with protruding
splines positioned behind the paper (see diagram).
The character or graphics image is created by multiple
hammer strikes in rapid succession as the print head
advances across the paper. The precision gear train
assures exact positioning of the print hammer relative
to the splines on the platen, to provide excellent

print quality.
A Complete Printer

The GP-80M has features comparable to printers
selling for thousands of dollars. These include upper/
lower ASCII character sets, ribbon cartridge, 80 columns
at 12 characters per inch, adjustable tractor feed, original
and 2 copies, 30 characters per second, and full graphics
with a resolution of better than 60 dots per inch in both
horizontal and vertical axes.

Plenty of Interfaces

Interfaces include Centronics parallel, RS232C,
serial TTL, 20mA current loop, IEEE-488, Apple, TRS-80,
PET, HP-85... and more.

See the GP-80M in action at your local
computer store, or write for the distributor in
your area.

AXIOM

AXIOM CORPORATION

1014 Griswold Avenue * San Fernando, CA 91340
Telephone: (213) 365-9521 « TWX: 910-496-1746
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Thin isin!

Seagate Technology announces
another first. The inventor of the
5%-inch micro-Winchester™ now
brings you thin film heads and 12.76
megabytes on just two platters —
double the capacity of current ferrite
head drives.

The new ST512 micro-
Winchester with thin film heads stores
10202 bits per inch and doubles the number
of tracks from 612 to 1224. Increased bit
packing permits recording closer to the disc
center and eliminates the need for write
precompensation.

170

No change in form factor or
interfacing. The ST512 doubles storage
capacity without changing your system
configuration. Size and shape exactly match
Minifloppy and ST506 micro-Winchester.
Just as important, the ST512 uses the same
recording format, 5 MBits/sec. data transfer
rate and DC voltages. You can use the
same interface and power supply.

Think what ST512 could do for
your system. Perform interactive, on-line
Jobs without being disc limited. Offer faster

random access to inventories and other

long listings. Run prompt-driven tutorials
and other large disc-based programs. Share
storage resources in local networks. Serve
faster 16 and 32-bit machines. In short,
provide faster access to more storage in less
space.

For complete specifications, circle
our readers’ service number. To order an
evaluation unit, write,
telex or phone.

Seagate Technology

360 El Pueblo Road  Scotts Valley, California 95066 (408)438-6550 TELEX 172114 SCVL

East Coast Sales Office:

PO.Box 137 Allamuchy, New Jersey 07820 (201)852-6184

“Turning the tide in fixed disc technology”

CIRCLE 96 ON INQUIRY CARD

™micro-Winchester is a trademark of Seagate Technology
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BRIEFS

4k x 8 Quasi-Static RAM Performs and
Controls Its Own Refresh—A 4k x 8
quasi-static, self-refreshing RAM acts ef-
fectively as a static RAM. Available from
Zilog Inc, 10340 Bubb Rd, Cupertino,
CA 95014, the z6132 NMOS device is
organized into 4096 8-bit words. Com-
bining static RAM convenience with the
high density and low power consump-
tion normally associated with a dynamic
RAM, the device eliminates the need for
external refresh circuitry through a
transparent self-refreshing function that
meets the refresh time requirement of
dynamic memory cells.

Because of the extensive use of
dynamic circuits, the RAM consumes
one-sixteenth the power that a 2114 type
static RAM requires for an equivalent
function. Application flexibility is per-
mitted by a choice of 250-, 300-, and
350-ns access times, with further speed
enhancements planned for the future.
Separate pins are used for addresses and
bidirectional data input/output.

76132 is available in a 28-pin plastic,
ceramic or cerDIP dual-inline package. It
operates from a single 5-V supply with a
+5% tolerance, and conforms to the
Z-BUS™ specification used by the
z8000™ microprocessor and z8™ single-
chip microcomputer families.

Circle 453 on Inquiry Card

Intelligent-Positioning Stepper Motor
Controller Introduced—Serving as an
intelligent interface between a keyboard
or microprocessor system and a 4-phase
stepper motor, the Cys12 intelligent posi-
tioning stepper motor controller is user
programmable and accepts either ASCII
decimal high level language commands
and data or binary commands and data.
The NMOS device can either store a com-
mand sequence as a program for later
execution or accept individual com-
mands for immediate execution.

From Cybernetic Micro Systems,
445-203 S San Antonio Rd, Los Altos,
CA 94022, the chip provides ramped
step rate capability in both absolute and
relative position modes and has direc-
tion finding capability in the absolute
mode. The 40-pin LsI device has 21 high
level, function oriented instructions that
are easily called up by single-letter labels
such as ‘P’ for position, ‘s’ for slope,
and ‘R’ for rate.

Circle 454 on Inquiry Card

GOOD CRT’S COME IN
SMALL PACKAGES

Who says a CRT terminal has to be big and bulky
to do agood job? At Ann Arbor Terminals,
we offer a full 15-inch screen and de-
tached keyboard as standard on all our
desktop terminals. And the case isonly
14" wide by 15" high by 13.6" deep.
We're known throughout the in-
dustry for our high quality and re-
liability. On top of this, we prob-
ably have the widestrange of available optionsin the
field. Display formats from 256 to 4800 characters. Foreign
language character sets. Special command sets. Custom keyboards. Editing,
protected fields and block transmit.

Andifyourapplication doesn’tlenditselftoadesktop terminal, we offerdisplay
controllers (especially good in industrial environments) for use with free-
standing monitors. Or buy our terminal without the case and mount it in your
own console.

Sowhenthe CRTis the focal pointofyoursystem, why settle foralarge case and
small screen? You can have excellent readability without taking up a lot of room.
And get the features you need. Call us for more information at Ann Arbor
Terminals, Inc., 6175 Jackson Road, Ann Arbor, Michigan 48103.

Tel: (313)663-8000. TWX: 810-223-6033.

ANN ARBO
TERMINALS INC

CIRCLE 97 ON INQUIRY CARD

STATE OF THE ART MEMORY SYSTEMS

256KB LSI 11/23® SINGLE DUAL WIDTH BOARD
The First and Only 256KB Memory on a Single Dual Board.

4 MEGABYTE ADDRESS FIELD — Most memories available for the DEC PDP 11/23 are only
addressable to 256K bytes (18 address lines). The CI-1123is addressable to 4 mega bytes (22

_ M address lines) so there is no need to worry about obsolescence
g FAST ACCESS AND CYCLE TIME — With an access time of 270 NSEC and cycle time of 400
'_1__‘ NSEC one is insured the best throughput on the PDP 11/23 system.
et j PARITY — The CIl-1123 generates and checks parity for each byte of memory. Totally DEC
. = compatible.

BATTERY BACKUP POWER CONSUMPTION — Power requirement for the module is only
1.2 AMP from the 5 volt supply. The CI-1123 is easily configured for battery back-up mode of
operation requiring only 300MA from a single 5 V back-up supply for 256KB memory in the
down state.

SINGLE QTY. PRICE:

32Kx 18 $575. 128Kx 18 $1925

512KB SINGLE BOARD MULTIBUS® MEMORY
State of the Art Multibus Memory Design
First to Offer 512KB on One Board.

The CI-8086 module is compatible with both 8 or 16 bit Multibus Systems.
PARITY — The CI-8086 generates and checks even parity with selectable interrupt on parity
error.

FAST ACCESS AND CYCLE TIME — Data access is 250 NSEC and cycle time is 375 NSEC.
16 MEGA BYTE ADDRESSING — The memory is addressable in 16K increments up to 16
mega bytes

LOW POWER CONSUMPTION — Total power consumption is under 8 watts.

SINGLE QTY. PRICE: 128Kx 9 $1350. 512Kx 9 $2995.

64K x 9 EXORCISER® | SINGLE BOARD MEMORY
For Exorciser |, Exorciser Il and Rockwell System 65.

FAST ACCESS AND CYCLE TIME — Data access time is 225 NSEC and cycle time is 400
NSEC, allowing the unit to work as a static RAM at clock rates in excess of 1.5 mega hertz. For 2
mega hertz operation the board can be easily configured to utilize a cycle stealing refresh
operation

ADDRESSING — On-board memory select is available in 4K increments up to 64K words of
memory on either the VUA or VXA control inputs

PARITY — On board even parity with output jumper select to the system bus as a parity error or
non-maskable interrupt

Complete board power consumption is under 7 watts.
SINGLE QTY. PRICE:

Tested and burned-in. Full year warranty.

Chrislin Industries, Inc.

31312 Via Colinas - Westlake Village, CA 91361 - 213-991-2254
Multibus is a trademark of the Intel Corp.  LSI Il is a trademark of Digital Equipment Corp.  EXORciser is a trademark of Motorola

64K x 9 $575.
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PRODUCT FEATURE

Low cost system
familiarizes
OEM designers
with
speech recognition
capabilities

General structure of Auricle-l speech
recognition system. Speech input is
analyzed for energy content in each of 16
frequency bands, followed by data com-
pression to reduce processing and memory
requirements. Final step is utterance
recognition, in which filtered and com-
pressed data are matched against stored
patterns called templates

172

Electronic speech recognition
capability for such diverse appli-
cations as CAD/CAM, robotics,
word processing, data entry, tele-
communications, EDP, inventory
management, security, and per-
sonal computers is being offered
to OEMs by Auricle, Inc, a sub-
sidiary of Threshold Technology,
Inc. Auricle-l, an isolated-word,
standalone development system,
allows OEMs to familiarize them-
selves with speech recognition
and develop interface hardware

and software before designing the:

speech recognition capability into
their products. A low cost, com-
patible PC board version contain-
ing proprietary LSI signal process-
ing circuits will be available before
the end of this year for incorpora-
tion into those products.

Principles of Operation

Because isolated-word speech
recognition systems understand
only single words or short phrases
from a limited vocabulary, they
are less expensive than continu-
ous-speech systems. Auricle-1 has
a vocabulary of 40 words or short
phrases, considered adequate for
many OEM applications. However,
if needed, that vocabulary can be
expanded to 128 words.

All speech recognition systems
perform three basic functions:
conversion of analog voice signals
to digital format, compression of
the digital signals in time and
space to reduce processing and
memory requirements, and com-
parison of the compressed signals
to stored patterns of each word in
the system’s vocabulary. Signal
processing removes phase from
the input and analyzes and
digitizes its energy content across
the audio bandwidth, usually by
16- to 19-channel bandpass filter-
ing or linear predictive coding.

Data compression in isolated-
word systems is accomplished by

quantizing the duration of the in-
put word into 16 intervals, with
each interval represented by 16 to
32 characteristic sounds called
binary features. The input word,
after compression, typically exists
as a 512-bit matrix—32 bits for
each of 16 time intervals. Ut-
terance recognition consists of
two sequential procedures: time
alignment and comparison for
speech sound similarity. Time
alignment overlays both the
matrices of the input word and
each of the stored vocabulary/
word matrices—called templates
—in turn. When an input corre-
lates well with a stored template,
the system recognizes the word
and outputs its code to the host
system.

The Auricle-1 development sys-
tem (see block diagram) performs
all of these actions; it receives in-
dividual spoken words or short
phrases, .analyzes their energy
content, and compares them to
patterns of vocabulary words
entered by the user in a single
training session. Close correlation
between input and a vocabulary
word determines recognition.

Signal processing is accom-
plished by a 16-channel bandpass
filter and an analog to digital con-
verter. In this operation, phase is
removed from the speech signal
but spectral power information is
preserved. During the data com-
pression stage, the data rate of
digitized speech is reduced to less
than approximately 2k bits/s in
order to reduce the memory and
processing requirements in the
next stage.

For utterance recognition,
beginnings and endings of utter-
ances are detected and interior
time segments are discarded. This
results in contraction to a stan-
dardized length so that all utter-
ances appear to have the same
time duration. The unknown
utterance is time aligned with
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SIGNAL

PROCESSING

SPEECH
INPUT

each template utterance, and the
speech sound similarity is mea-
sured between signal parameters
in the same time intervals.

To enter each vocabulary word,
the user speaks it into the micro-
phone three times. The system
threshold can be defined by the
user to a point that differentiates
between words of similar sounds.
Background noise is canceled
automatically so that the system
can function in noisy environ-
ments. Recognition accuracy is
claimed to be better than 99%.
An internal monitor program al-
lows the user to evaluate different
applications and vocabularies.

DATA UTTERANCE
COMPRESSION RECOGNITION

\ DIGITAL
OUTPUT

TEMPLATE
STORAGE

PROGRAM
STORAGE

Specifications

The system is self-contained, with
power supply, noise-canceling
microphone, and all necessary
connectors. Serial ASCIl code to
RS-232-C interfaces are made
through a built-in DB25 connector.
An |IEEE-488 bus interface is
optional.

Response time is 350 ms for in-
put words of less than 1.2 s in
duration. Data rate is selectable
from 330 to 19.2k baud.

Electrical supply requirements
are 115 Vac/60 Hz or 230 Vac/
50 Hz. Power consumption is
9 W. The operating temperature
range is O to 50 °C at 10% to
90% relative humidity, non-
condensing. Cabinet dimensions
e 3 (5706 em)t H ixi 12"
(B0:5icm) W x 1.3 (33 cm) D.
Weight is 4 Ib (1.8 kg).

Price and Delivery

The Auricle-1 development system
with 40-word capability is priced
at $2480. Quantity discounts are
available. Delivery is 30 days ARO.
Unit price for the present PC board
used in the system is $695 in
quantities of 1000. The LSI board,
available in late 1981, will be
priced at approximately $500
each, in quantities of 1000. Auri-
cle, Inc, 20823 Stevens Creek
Blvd, Cupertino, CA 95014. Tel:
408/257-9830.

For additional information circle
199 on Inquiry Card.

Monitor disk head environments
for 0.1 ,um particles.

The ability to monitor minute airborne particles in the sealed 1
environment of low-flying disk drive heads is crucial to

the successful development and testing of these delicate
mechanisms.

Hiac/Royco comes to the rescue with individual particle count-
ing at the 0.1 wm level, a level lower than you can get from

any other manufacturer. And in our Model 226, you getitin a
package that's compact and completely portable, yet highly
versatile as well.

This unique laser-based instrument provides 16 accumulating
memory channels with a dynamic size range from 0.1 pm up
to 6 wm. Operating controls are front-panel mounted for ease
of use. There's a selectable 6-digit display for channel particle
counts and a built-in data printer with memory circuit.

We'd like to tell you more about our Model 226. Please callor |
write. 141 Jefferson Drive, Menlo Park, California 94025. %
Telephone (415) 325-7811.

HIaC/ROYCO

Where technology counts for excellence

INSTRUMENTS QBCIFIC

Pacific Scientific Inc. Allmend Center—CH4460, Gelterkinden/Basel, Switzerland m 8 Cambridge Road—Brighton, Sussex BN3-1DF, England ® Pacific Scientific GmbH Hertigstrasse 51, 7250 Leonberg -2, West Germany
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PRODUCTS :

20-MHz Signature Analyzer Simplifies
Troubleshooting of Microprocessor Based Units

Well suited for both field service and in plant applications,
the sA-1010 allows semiskilled technicians to troubleshoot
microprocessor based products down to the component
level, by making simple comparisons of digital signatures.
Instead of swapping
boards in the field to
locate a suspected prob-
lem, field engineers will
use the instrument to §
localize the problem and
replace only the board or
components found defec-
tive. When the data probe
is applied to a circuit node,
the analyzer converts the
lengthy bit stream into a
4-digit hexadecimal type display. To locate a problem, the
field engineer traces through the circuit, comparing ob-
served signatures to those identified on a schematic
diagram or service manual of the product under test. When
a node is reached that has a correct input signature and in-
correct output signature, the problem has been isolated.
For fast field check of board only, signatures can be
observed at board interconnection points and compared
with data using a simplified procedure. The multifamily in-
strument is usable with TTL, MOS, and CMOs logic circuits.
For user convenience, a 1-MHz TTL clock synchronizing
output is provided on the rear panel. The instrument is sup-
plied with detachable probe assembly, control and data
pods, and vinyl pouch for storage of probes and manual.
B&K Precision, Dynascan Corp, 6460 W Cortland St,
Chicago, IL 60635.

Circle 200 on Inquiry Card

5.25” Winchester Drives Offer
Unformatted Storage for Up to 16M Bytes

cMm 5000 family offers 5.3M, 10.7M, and 16M bytes of un-
formatted storage in a unit that is physically compatible
with standard 5.25” (13.34-cm) floppy drives. The inter-
face has the same basic structure as that for a minifloppy
and is compatible with the
Seagate sT506. Offered in
1-, 2-, and 3-platter ver-
sions, the drive accom-
plishes positioning with a
swing arm mechanism
supported on 2 preloaded
ball bearings. The swing
arm is driven by a metal
band/stepping motor ac-
tuator system. Relatively
high track density (345
tracks/in or 135/cm) is
achieved through the use
of a high torque, high precision stepper motor coupled with
an onboard microprocessor; 8650-bit/in (3405/cm) den-
sity is attributed to the use of manganese zinc heads. The
electronics includes a step pulse buffer and velocity ramp
profile for faster and more accurate positioning. The drive
incorporates an integral spindle motor with dynamic brak-
ing. Offtrack positioning capability allows the positioner to
be moved slightly off track for read margin testing, ensur-
ing greater drive reliability. Another feature is an optional
data free head landing zone. Average access time for each
version is 105 ms, and average latency for the standard
version is 8.3 ms. Error rates are no greater than 1 per 10'°
bits for soft read errors, 1 per 10'2 bits for hard read errors,
and 1 per 10¢ for seek errors. No preventive maintenance
is required. Computer Memories, Inc, 9233 Eton Ave,
Chatsworth, CA 91311.

Circle 201 on Inquiry Card

Multibus Based Data Acquisition System
Provides Cost Effective Analog and Digital 1/0

A microprocessor based data acquisition system, MCS100
provides 12-bit accuracy over industrial temperature
ranges of O to 50 °C. The unit can be remotely located up
to 1500 m using an AsCll communications path. Various

174

analog and digital /0 cards can be used in any combination
in 9 card slots. Multibus compatibility avoids a sole source
situation by accommodating 110 cards from numerous
manufacturers. 110 card options include 15-channel dif-
ferential analog input with programmable gain, which can
be extended to 63-channel input with addition of a single
48-channel expander card; 16-channel analog output card
with either 4- to 20-mA or = 10-Vdc outputs; 24-channel
discrete input card optically isolated for either contact
closures or voltage level inputs; and 32-channel discrete
output cards with fully isolated relay contact outputs. Resi-
dent signal conditioning, in addition to programmable gain,
includes thermocouple and RTD linearization, auto-zero, O
to 100% scaling, and autoranging. Baud rates are variable
in std increments from 110 to 19,200 baud. Speeds up to
300 channels/s for analog and up to 4000 channels/s for
digital 1/0 are provided. Std AsCll communication is RS-232-C
with options for adding redundant current loop, RS-422, and
parallel access. Up to 15 systems can be multidropped on a
single current loop highway; only cpu driver capabilities
limit the number of parallel access multidropped units.
Modular design allows expansion to a second card cage;
19” (48-cm) relay rack, indoor wall mount, NEMA-4, and ex-
plosion proof packages are options. Burr-Brown Industrial
Systems Div, PO Box 11400, Tucson, AZ 85734.

Circle 202 on Inquiry Card
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WITH TRILOG PRINTERS:

THE EXTRAS ARE FREE!

THE TRILOG BN DOSITY =108 SRINTERA
ud € TRILEG 2 SPEED 110 PRINTERALOTIER

o s wo
o1 DOTS PR INCH UEHTICK, 0 NOATZONTR,

o PN PR, 10 6 COPIES

* MIOEST WRITY LOVIER TP

016 o Ty

B TOU MEVER WA TORE MFS", THL 1100 REQUIRS M0 DAICNS.
9% OWIACTER SCT 151M0MED)

* P10 75T REKED OPUBATING COSTS.

NORMAL AND COMPRESSED PRINTING

HI RES. STRESS ANALYSIS (PDA Eng.) RADAR WEATHER MAPPING

R R R R R

o BRI

SCIENTIFIC: MOLECULAR STRUCTURE (mIT) )

ONLY the TRILOG COLORPLOT™ line printer has ted on plain paper at only 1/2 cent per copy. But, that’s

all the EXTRAS — at no additional cost!!! EXTRAS not all...the most exciting and unique EXTRA of them
such as near letter quality printing at 150 LPM, and all is the ability to plot high resolution FULL COLOR
either matrix quality printing at 250 LPM, or text graphics for applications such as: CAD/CAM, Scien-
quality 150 LPM compressed print at 16 2/3 CPI for tific, 3-d Cartography, Computer Art, and Business
printing full 132 character lines on 8 1/2 inch paper. Charts.

PLUS, high resolution black and white graphics plot- COLORPLOT™ is sold and serviced through the

worldwide network of TRILOG distributors. For futher
information contact your local TRILOG distributor, or
request the “COLORPLOT Packet” by writing or
calling: TRILOG, Inc., 17391 Murphy Avenue, Irvine,
CA 92714 -- (714)549-4079. TWX(910)595-2798.

, TRILOG
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PRODUCTS ‘

Reliable, Low Cost Impact Printer employs a rotating platen with protruding splines posi-
tioned behind the paper. The character or graphics image is
created by multiple hammer strikes occurring in rapid suc-
cession as the printhead advances across the paper in front
of the rotating platen. The precision gear train ensures
exact positioning of the print hammer relative to the splines
on the platen, providing excellent print quality and uni-
formity of the 5 x 7 dot matrix pattern. The unit’s ribbon
cartridge and ribbon handling mechanism eliminates the
drive motors and linkages usually employed. A friction
ratchet attached to the printhead advances the ribbon dur-
ing the head motion return cycle. Standard features include
Ascll upper- and lowercase character sets, up to 80 col-
umns with 12 chars/in (4.7/cm), adjustable tractor feed,
3-copy reproduction, 12-W power consumption, and Cen-
tronics parallel interface. Optional interfaces include
RS-232-C, serial TTL, 20-mA current loop, and IEEE 488, as
well as interfaces for small computers including Apple,
TRS-80, PET, HP-85, and Sharp. In addition, the std unit has
full graphics capability with resolution of 60 dots/in
(23.6/cm) in both horizontal and vertical axes. Dot

. F graphics, normal characters, and double-width characters
GP-80M, a Uni-Hammer design, uses a single rugged print can be intermixed on a single line under software control.

Uses Single Print Hammer

hammer rather than the 7 or more individual solenoids and Measuring 5 x 12.9” (12.7 x 32.8 cm), the unit prints at
print wires found in conventional dot matrix printers. Print- 30 chars/s. Axiom Corp, 1014 Griswold Ave, San
ing both graphics and alphanumerics, the mechanism Fernando, CA 91340. Circle 203 on Inquiry Card

EYECOM Il
the IMAGE PROCESSING

Add this image processing peripheral to your present
PDP-11* or LSI-11* to measure variations in image
brightness, separate image features, enhance edges and
contrast, measure areas of interest, do real time image
integration, and real time image differencing.

A basic software package is provided to apply the
EyeCom System to your particular problem.

FEATURES:

 Real Time Digitizing, 640x480x8-bits

* Add, Subtract and Convolution of images
at video frame rates

 Joystick Cursor, 640x480 Resolution

* Graphic & Alphanumeric Overlay

* Color & Gray Scale Mapping Tables

* Terminal or Rack Mount Configuration

5 B 4 EyeCom |
Call or write for complete information: Picture Digitizer & Display System

‘@ Spatial Data Systems, Inc.

P.O. Box 978, 508 So. Fairview Ave., Goleta, CA 93117 « Tel: (805) 967-2383
*Trademarks of Digital Equipment Corporation The ’mage ProceSSing company
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TELEX GCR:
STANDS OUT...AND FITS IN.

Outstanding field-proven subsystems
to fit your high-performance needs.

TELEX GCR Tape Subsystems
stand out as the most proven,
high performance rack-mountable
GCR units available today. Field
proven in demanding seismic
operation. Compatibility proven
in IBM plug-compatible applica-
tions. Versatility proven in super-
minicomputer environments.

Enhance your high performance
computing system with high
performance peripherals. Select
the TELEX 6200 family. Available
in 6253 (6250/1600/800 bpi), 6250
(6250/1600 bpi) and 6240 (1600/800
bpi) tape drives and tri-density
6850 formatters. Tape speeds of
50, 75 and 125-IPS available.

TELEX GCR subsystems fit in
with your high performance
computer system. Already inter-
faced to sixteen different CPU’s.
TELEX Engineering assisted with
these interface developments to
provide reliable operation and
customized features. And we
stand ready to assist you in
making TELEX subsystems fit
into your computer system.

With more than 2,000 units
shipped — a majority for high-
speed 125-IPS operation and a
large number with tri-density ca-
pability — TELEX GCR offers field
maturity, versatility, and integrat-
ability.

For more information, contact
the nearest TELEX OEM Sales
Office listed below or phone our
OEM Marketing Department in
Tulsa at (918) 627-1111.

The innovation continues...

Telex ComFuter Products, Inc.
Terminals/Peripherals/Systems/OEM Products

6422 East 41st Street/Tulsa, OK 74135/(918) 627-1111

Nashua, NH (603) 880-6252 - Needham, MA (617) 449-1703
Southfield, Ml (313) 352-2720 - Garden Grove, CA (213) 594-4513
Dallas, TX (214) 233-5744 - Houston, TX (713) 771-3504
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Unleashing the most powerful
minicomputer ever designed.

......

rA
8/

N

.
/{4

7' Concept 32/87
Raw Power... 7 / \

A 1
,J/)
&
/
A minicomputer so far ahead of any other
that the numbers speak for themselves:

Whetstone 1 3604 Whets(x1000)
Whetstone 2 2249 Whets(x1000)
Real-Time Simulation 22.4 Seconds

Serious about wanting the most powerful
minicomputer available? Call SYSTEMS. We'll
match our numbers against anyone’s.

Systems Engineering Laboratories, Inc.

6901 W. Sunrise Blvd., Ft. Lauderdale, FL. 33313
(305) 587-2900, 1-800-327-9716

Proven COMPUTER Performance

Argentina+Australia*Belgium+Canada+Colombia+England

France-ltaly-Japan-Mexico-Sweden+Thailand-West Germany A Subsidiary of GOULD INC.
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THE LATEST ADVANCE IN VIDEO GRAPHIC
HARD COPY RECORDING FROM HONEYWELL

VGR 4000, Honeywell's new and advanced
video graphic recorder, provides fast, crisp, 8% x 11"
hard copies on dry silver paper from most CRT's
and other video sources.

White-on-black or black-on-white images
are as simple as flipping a switch. With options,
images can be produced having up to 16 shades
of grey or even more.

An innovative processing technique
eliminates the need for large heated platens. This
allows the recorder to run cool, consuming very
little energy.

The VGR 4000 is the only recorder on the
market available with a self-contained test-pattern
generator providing a choice of formats for proper
copy verification.

Rugged, yet cleanly designed for easy

operation, the compact VGR 4000 can be used on
a desk top or rack-mounted, taking up only 7" of
front panel space.

Honeywell's VGR 4000 is the latest advance
in video-input hard-copy reproduction systems,
built by the people with the most fiber-optic CRT
recorder experience in the field.

To get the whole story on the VGR 4000 and
how it can meet your needs, call Durke
Johnson at 303/773-4700. Or write Honeywell
Test Instruments Division, Box 5227,

Denver, Colorado 80217.

WE'LL SHOW YOU A BETTER WAY.
Honeywell

HON-6-631
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PRODUCTS

DATA TERMINALS
AND DISPLAYS

INTERACTIVE DISPLAY TERMINAL
ENHANCEMENTS

Terminal status indicators, online and
character set power-up, cursor key
transmission, and tab improve perfor-
mance of the series 510 terminal.
Other added features include specified
character repeat, short form cursor
addressing, form feed recognition, line
editing enhancements, printer port
support, page data protection, display
timeout and refresh, programmable
page and field delimiters, editing
enhancements for format mode,
numeric field enhancements, APL
overstrike control, added synonym
valid APL overstrikes, and APL edit key.
Anderson Jacobson, Inc, 521 Charcot
Ave, San Jose, CA 95131.

Circle 204 on Inquiry Card

132-COL DISPLAY TERMINALS

Two display terminal models, the con-
cept 108 with 128-char u/lc Asci and
the concept APL8 with APL/ASCII and full
true overstrike, offer 80/132-col
display, nonvolatile storage memory,
4 to 8 pages of display memory, and a
series of user-specified functional
capabilities. The 132-col display uses

a 5 x 9 dot matrix within a 7 x 10 dot
array, while the 80-col display uses a
separate character generator with a
7 x 11 dot matrix within a 10 x 12
dot array. Display memory relieves the
interactive user of the burden of
generating unnecessary hardcopy
printouts and is allocatable between
display memory and function key
storage, allowing up to 28k
characters for function key storage. A
"‘create screen’’ function enables a
user to create screen formats offline
and transmit the complete format, in-
cluding attributes and graphic
characters, to a host computer or off-
line storage device. Other features in-
clude programmable function keys,
multiple user-selectable character
sets, 1/0 capability for networking be-
tween multiple communications lines,
buffer overflow control for high speed
operation, and self-test. Human
Designed Systems, Inc, 3700 Market
St, Philadelphia, PA 19104.

Circle 205 on Inquiry Card

WE THINK ATAPE TRANSPORT
THAT ALWAYS NEEDS ADJUSTING
DOESN'T HAVE ITSHEAD

S LRI E B4

180

SCREWED ON RIGHT.

%
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MFE'’s permanently aligned, one-
megabyte, two-track cassette
transport.

At MFE, we don't think you should
have to spend time and money aligning
your tape transports.

So we designed our 450 series trans-
port so it never needs aligning. The tape
head is actually bolted down to the base-
plate. You can even replace our head in
the field in just minutes. Without mak-
ing any alignments.

You'll like MFE’s new door design, too.
It's extremely easy to load, and there are
no linkages or complicated mechanical
parts to go wrong.

And our tape handling system is so
advanced it's virtually mistake-proof.
Even if you accidentally eject the cas-
sette while it's running at 120 ips, you
won't damage the tape.

MFE's 450 series is available with or
without a door. And it includes the 452,
our one-megabyte, two-track transport
that automatically reloads for the sec-
ond track. We also offer the 250 series
single-track transport.

If you've had enough of transports
that always need adjusting, contact us.

Our head is screwed on right.

Call 800-258-3884.

Or write MFE
Corporation,

Keewaydin Drive,
Salem, NH 03079.
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The

GarbageCollector

The little SystemChip for all the other stuff.

:: s ' . . ‘ suie

73% of the gates available left for your garbage logic.

Our small gate array chips let you
compress all the miscellaneous logic
garbage of your new system onto one
circuit. We've got more than two dozen
tried and true CMOS chips in our
repertoire that give you high reliability,
attractive pricing and your choice of
packaging. And our in-house CAD gives
you fast turnaround (how’s five weeks
sound?).

So if you've got the big system functions
handled already with standard parts, you
can leapfrog your competition with gate
arrays as small as 50 gates or as big as
2240 or more. Put us to work. Send us
your logic diagram for a quick confidential
quote. We'll be happy to help you take
out the garbage.

4-to-1 MUX ('/2 ’LLS353)
4-bit decade counter

D-type flip flop

8-bit latch or 4-bit shift register

" e,

12-bit binary counter (e.g. 14040)

Quad 2-iput
NAND gate

INTERNATIONAL

el

Gate Array Leadership

3350 Scott Blvd., Santa Clara, CA 95051
Tel: (408)727-2280, TWX: 910-338-2032
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PRODUCTS

DATA TERMINALS
AND DISPLAYS

CRT DISPLAY TERMINALS

Terminal series 278 model 3 displays
2560 chars in 32-line x 80-col for-
mat, model 4 displays 3440 chars in
43-line x 80-col format; and model 5
displays 3564 chars in 27-line x
132-col format. Terminals attach to
the company’s 276 or I1BM 3274/3276
control unit. Optional response time
indicator measures system response
from host to terminal display station
and displays information on screen,
outside data area. Port attachment for
the model 281 message printer is also
optional. Telex Computer Products,
Inc, 6422 East 41st St, Tulsa, OK
74135.

Circle 206 on Inquiry Card

DASHER-EMULATING TERMINAL

Microprocessor based Visual 110 pro-
vides emulations of the Dasher
6052/6053 as well as 200/100 terminals

and supports an ANSI mode of opera-
tion. Extensive use of nonvolatile RAM
eliminates all exterior switches (ex-
cept power ON/OFF); other features in-
clude smooth or jump scrolling of data
on the screen, enable/disable audible
keyclick for transmitted codes, selec-
table typamatic/nontypamatic key-
board, normal or reverse video on a
screen basis, and block or underline
cursor selection. Visual Technology
Inc, Railroad Ave, Dundee Park, An-
dover, MA 01810.

Circle 207 on Inquiry Card

HIGH RESOLUTION CAD
CRT DISPLAY

Flicker-free image resolution of sub-
stantially greater than 1000 x 1000
pixels on the RASTERGRAF™ display,
offered as an option to the SIGMA-
GRAPHICS Il CAD system, eliminates the
common CAD/CAM problem of poor

raster CRT resolution. Parallel process-
ing with an onboard microprocessor
for display management enables local
generation of drawing details and
frees the user from the time needed to
reenter such data. bDMA transfer rate to
the display is up to 1M-bytes/s; vector
drawing time is typically 3 us/pixel.
High pixel density results in circles and
straight lines with no observable stair-
stepping. Multiple high speed memo-
ries and multiple display storage per-
mit storage of display parameters,
selective area update, image rotation,
isometric or perspective views, and
zoom control up to 16x magnification.
All models include an alphanumeric
keyboard with 64 user-definable
special function keys and a non-
destructive overlay cursor controlled
by an XY positioning joystick. Low
persistence phosphors enable use
under normal ambient room lighting.
Sigma Design West, Ltd, Graphics
Products Group, 7306 S Alton Way,
Englewood, CO 80112.

Circle 208 on Inquiry Card

SYSTEM OEM’S

OUR IMPROVED MICRO MUTT ...

takes a bite out of rising user support costs

Micro Mutt provides:

e Dial-up access to your customers’
CPU’s with full console privileges.
e Remote software debugging and

updating.

e Remote exercising of hardware

diagnostics.

This means less travel for your technical

support staff. You service your customers
from your own facility, at minimal cost and
with immediate response to their
demands.

Micro Mutt is easily installed between the
CPU and console of most minicomputers,
requires no modification to existing
hardware or software and is loaded with
performance features.

Call or write for the technical details.

CUSTOM SYSTEMS INC

6850 Shady Oak Road
Eden Prairie, Minnesota 55344
Telephone: (612) 941-9480 Telex: 290975

CUSTOM SysTEys

182
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STR® technology for high

- data integrity. Three major tape formats

for design flexibility.

The STR-810 digital recorder is de-
signed for data logging, data acquisition
and as a system loader. Using either the
3M DC-300A or DC-300XL cartridges,
packing density is 1600 bpi, for re-
spective data capacities of 2.3M bytes
and 3.4M bytes per cartridge, using four
tracks. Features include microprocessor-
controlled tape movement and read/
write electronics. For maximum versatility,
interfaces include RS-232 and IEEE-488.
Or, using control and status lines avail-
able, you can interface to specific micro-
computers such as LSI-11 and 8080.
EPI's optional ANSI X3.56 formatter,
with NRZI or phase-encoded personality
cards, turns the 810 into a plug-in
component for industrial instrumentation
and mini/microcomputer-interfaced
peripheral markets. Price: $756 in quan-
tities of 100. STR-STREAM is a high-
speed, high-capacity version of the 810
designed for Winchester disc backup.
Density is 6400 bpi for 17M bytes ca-
pacity per cartridge. Features include
advanced head design, MFM formatting
and compatibility with 8" or 14" discs.
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We don’t forget the OEM’s

EPI's STR-610 is a compact, low cost
digital recorder that's ideal for use with
POS terminals, smart CRT terminals
and as a general peripheral for mini/mi-
crocomputer-based systems. The 610’s
recording density is 800 bpi for a capac-
ity of 168K bytes/track, using a two-track
3M DC-100 mini-cartridge. Format-

ting is ANSI Standard and interfacing is
parallel, with a variety of options. Price:
$280 in quantities of 1,000. The STR-
LINK III is a high-speed (9600 baud),
portable program loader that uses the
STR-610’s drive system and shares the
same specifications. It is used as a field
service tool for diagnostic work or as a
peripheral in a mini/microcomputer
system. STR-LINK Il uses a serial RS-232
interface for data communications or
data terminal applications, and it can be
controlled through RS-232, ASCII con-
trol codes, or manually. Price: $1,615 in
single quantity.

CIRCLE 108 ON INQUIRY CARD
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needs.

STR-LINK II is EPI's proven medium-
speed (1200 baud) universal portable
program loader for programmable con-
trollers and process control systems, Using
a standard cassette, it features switch-
selectable transmission modes for
maximum flexibility. Price: $1,889 in
single quantity.

For maximum design freedom,
proven reliability and high data integrity
through Speed Tolerant Recording tech-
nology, remember EPl—the company
that doesn'’t forget the OEM'’s needs.
For more information, contact
Electronic Processors Inc., P.O. Box 569,
Englewood, Colorado 80110. Phone
(303) 761-8540.
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Let EPI remember for you.
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PRODUCTS

REPLACEMENT CRT TERMINAL

A replacement for Hazeltine 1500, AMD-
3A, VT-52, ADDS, Soroc, Televideo,
Visual Technology, and other ter-
minals, ABM 80 features high resolution
nonglare CRT screen, numeric and
special function keypad, full video at-
tributes, advanced editing, block
mode, monitor mode, protected and
unprotected fields, foreground and
background operation, and program-
mable keyclick and margin bell. The
12” (30-cm) P31 phosphor CRT has an
18-MHz bandwidth. Programmable
video attribute and 128 displayable
AsCll characters are provided.
Characters are formed on a 7 x 9 dot
matrix for upper case, 7 x 11 dot
matrix for lower case. The unit per-
mits switch selectable emulation of
various terminals with block mode and

advanced editing. Other functions in-
clude line insert and delete, character
type over, character rubout, and for-
mat control. Amtek Business
Machines, Inc, 2255H Martin Ave,
Santa Clara, CA 95050.

s mee RS ST

CRT DISPLAY MONITOR

NDC-120 provides 25-MHz video band-
width, excellent linearity, uniform
focus characteristics across the entire

screen, horizontal retrace time that is
typically less than 7 s, and electronic
and mechanical compatibility with Ball
Brothers and Motorola monitors.
Separate horizontal drive, vertical
drive, and video signal inputs, as well
as composite video, simplify interface
circuitry. MTBF is 10,000 hours min
with a 90% confidence level. The unit
is delivered with P4 phosphor. TSD
Display Products, Inc, 35 Orville Dr,
Bohemia, NY 11716.
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SMS FLOPPY PLUS WINCHESTER DISK
STORAGE FOR DEC® COMPUTERS

MAXIMUM PERFORMANCE AND CAPACITY ‘
* 8.9M bytes of formatted Winchester disk storage plus 1.2M bytes of usable floppy disk
* Fast data transfer of 427K bytes /sec for Winchester and 63K bytes/sec for floppy

UNSURPASSED RELIABILITY

® Modular construction and minimal parts count insure long MTBF and 15 minute MTTR.

® Off-line system and drive test

* On-board self test verifies correct system operation
* CRT initiated super diagnostics ease system test and fault isolation
* Automatic bootstrap tests CPU, memory and DMA operation before software loading

CONVENIENT “MINUTE-PER-MEGABYTE” BACKUP
* Only 40 seconds required for Winchester backup onto 1.2M byte floppy diskette
¢ Standard RT-11, RSX-11M and SMS utility software supports partial or selective file

backup and load operations

INDUSTRY COMPATIBLE

* Automatic recognition of DEC RX01, RX02 and IBM diskette formats

® Plug compatible with DEC PDP-11 Unibus and LSI-11 Q-bus

* Increases performance of DEC’s RT-11 and RSX-11M operating systems

* Emulates DEC's RX02 floppy disk system

EXCEPTIONAL DATA INTEGRITY

® Winchester disk flaw management deletes permanently flawed disk areas

* Automatic error retry recovers soft or temporary errors

¢ ECC (Error Correction Code) recovers corrupted data without system shut down
Patented PLL circuitry requires no field adjustments and provides maximum margin for worst case bit shifted data recovery

Scientific
777 East Middlefield Road

Mountain View, CA 94043
(415) 964-5700 TWX: 910-379-6577
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REGIONAL OFFICE
(602) 978-6621

MIDWEST DISTRICT OFFICE
(312) 966-2711

EASTERN REGIONAL OFFICE
(617) 246-2540
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. | PUSHON

CCS. MAKING MINIS OUT OF MICROS.

Here's the CCS line of board-level
computers for system builders on the
move. Push in the CCS board. And
push on with your application. CCS
board-level systems go together
easily, come up quickly, and run
reliably, with a proven return rate of
less than 1%.

CCS board-level computers
offer systems builders the optimal
combination of low development
cost, low manufacturing cost, and
high reliability from proven, tested
modules.

A headstart on reliability. CCS
modules are designed to industrial
performance standards, manufac-
tured to industrial quality standards,
fully burned in and tested. You spend
more time and energy on your
application when you rely on CCS
modules instead of reinventing (and
rebuilding) standard computer
functions.

A full selection of S-100 board-
level computers. Whether you want
to add capability to another S-100
based system, or build a system from
scratch, chances are you'll find solu-

Z-80A CPU Modules.
Static RAM Memory quules.
Dynamic RAM Memory Modules.
Serial and Parallel 1/0 Modules.
Floppy Disk Controller.
Hard Disk Controller.

High Speed Arithmetic Module.

* Available Quarter 2, 1981
+ For use with CCS System Models 200, 300, 400.

ons for all your system needs in the
CCS product line. CCS manufactures
a comprehensive selection, so you
can tailor asystem to your needs with
a minimum of components. You buy
exactly what you need. But you can
easily expand later.

We'd like to tell you more about
the CCS line of board-level com-
puters, OEM systems, and computer
systems. There’s a lot more to tell.
Send in the coupon for more
information, contact your local
computer dealer, or call.

| call me.

O Please send more information on

I CCS Board-Level Computer
Modules.

I
Name |
| T g A R SR o IR Y B I
aRareeseL e e e e e TVt I
| GRy'StateliZipy — - v e o o L I
| Phone ( ) |

l California Computer Systemsl
REL 250 Caribbean Drive
‘ Sunnyvale, California 94086|

(408) 734-5811




FROM MONOCHROME TO MULTICOLOR
USING YOUR DEC COMPUTER.

>~ Chinese brush calligraphy originated over 2,000 years
ago, and familiarity with more than 10,000 individual
™ characters is required to appreciate classical Chinese
 literature. With 256 simultaneous colors at your disposal.
pmdudngn'mﬂm 16 million hues, each of these characters
v ‘ MMmmAmmzmmp

JAY TO WINCHESTER.

’m‘aow younmaquick




more output for .
less money. Print 1000 lines P
per minute, more than three times faster
than competitively priced 300 LPM impact printers. ,
Plot a full page of high quality graphics with 200 pomt per-inch
resolution in less than eight seconds. Produce big image hard copies from
storage tube or raster scan displays. And do it all, quietly. With Versatec V-80.

Your best choice for hard copy. You can justify V-80 for printing alone. Use it for fast,
quiet program listings. Print 132 columns on an 11" by 82" page. Choose from a wide range of character
sets—ASCII in three fonts (Gothic, Roman or Courier), nine international languages or a scientific/engineering
character set. When you are ready for graphics, V-80 gives you high resolution plotting for data analysis, CAD, business
presentations, seismic sections, mapping, etc.

V-80 keeps delivering more performance for less money. V-80 non-impact electrostatic writing uses only seven
moving parts. That means better reliability and easier maintenance. Modular design enables faster repairs.

And V-80 is nice to be around. Quiet electrostatic writing eliminates the irritating clatter of impact printers. Output
is presented on a sloped platen for easy viewing. And changing toner is easier, and cleaner than changing a printer ribbon.

Get more output from your system. Versatec offers interfaces and intelligent controllers for all popular computers
and display terminals, on-line and off-line systems, and support for local and remote operations. And V-80 is backed by the
world’s largest electrostatic printer/plotter sales and service network.

Break through to better price/performance. Circle our readers’ service number for a free V-80 brochure.
oy -VERS ATEC 2805 Bowers Avenue Santa Clara, California 95051 Telephone: (408) 988-2800 TWX: 910-338-0243
v g ik 27/35 London Road Newbury, Berkshire, England Telephone: (0635) 42421 Telex: 847259
) XEROX® is a trademark of XEROX CORPORATION. ™V-80 is a trademark of Versatec.
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PRODUCTS

GRAPHICS TABLET

INPUT/OUTPUT DEVICES

OCR WORKSTATION

Scan + Plus workstation directly scans
up to 6000 documents/h in con-
tinuous feed applications, or less
when data are keyed from documents.
Unit consists of document transport,

single-line numeric OCR reader, docu-
ment view stations, 2 program-
selectable output stackers, and
keystation. It can be located remotely
or in data processing center. Data
Capture operating system, a subset of
ANSI| ‘74 cOBOL, handles up to 16 ter-
minals. Scan-Data Corp, 800 E Main
St, Norristown, PA 19401.

Circie 211 on Inquiry Card

We focus all of our attention on
high speed, controlled impedance
transmission line interconnects.

When you need multiple or
single-signal assemblies, Chabin
Transmission Line Assemblies
(TLA) are the answer. . .
every time.

Using the latest cable types and
inlaid contact construction, we test
every assembly 100% before its
shipped.

Our unique "molded-on” integral
strain relief provides the ultimate in
mechanical integrity.

188

DON'T LET
SIGNAL CONDITIONING
MAKE LIFE MISERABLE...
SPECIFY CHABIN TLA
For more information, contact

the leader in problem solving and
delivery.

CHABIN

CHABIN CORPORATION e 1065 Comstock St.
Santa Clara, CA 95050 e (408) 727-5811

TWX: 910-338-0590

Eastern Regional Office

(216) 354-5543

At Chabin we're large in capability
yet small enough to be responsive.

CIRCLE 115 ON INQUIRY CARD

An addition to the Personal Graphics
System, HP 9111 Graphics Tablet is
compatible with HP series 80 personal
computers. It offers capabilities in 3
main areas to ease creation and
manipulation of graphics on the
display: tracing and digitizing existing
designs or logos, creating new
designs, and measuring areas and
lengths of lines directly from maps or
charts. Hewlett-Packard Co, 1507
Page Mill Rd, Palo Alto, CA 94304.
Circle 212 on Inquiry Card

DATA
COMMUNICATIONS

DATA LINE MONITOR

(af oo o ARRCRRI
ofioNcNafERaNE

Various data contained in HDLC or
packet header can be translated into
mnemonic format and displayed on
high resolution 8” (20-cm) CRT
according to CCITT X.25 protocol by
model vpP-3680A. Unit allows analysis
of transmission procedures and aids in
designing and diagnostic testing of
data communications systems and
peripherals. Features include selective
trace, program trigger, and hard copy
via video printer interface capabilities;
std Rs-232-C interface; and ease of
operation. Matsushita Communication
Industrial Co, Ltd, c/o mTC Div, 2446
Watson Ct, Palo Alto, CA 94303.
Circle 213 on Inquiry Card
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RELIABILITY: 28.000 hr MTBE
ECONDMY-:.035 cents per bit.

MODEL ADS
MEMORY

When it comes to speed, reliability and low cost, systems users
in 25 countries in every continent of the world depend on the
VRC 4016 head-per-track memory.

It features a fail-safe actuation system that eliminates the poten-
tial of media damage and data loss. It's compact and lightweight.
All electronics, drive components and head retraction system
are mounted outside the drum, making service simple and
eliminating risk of contamination. .

Applications are endless. Telecom and message switching,
process control of all kinds, geophysical exploration, power gen-
eration, news editing, typesetting. Wherever low cost-per-bit, fast
access and high data storage capacity are required.

For proven reliability, worldwide support, field service and
predictable high quality, you can rely on VRC

Write or call for complete details g ’
on the Model 4016 head-per-track
memory...a simple, rugged, com-
pact unit to improve the reliability of
your system.

| Vermont Research

CORPORATION

Precision Park

North Springfield, Vermont 05150

Tel. (802) 886-2256, TWX: 710-363-6533
FAX (802) 886-2682

CIRCLE 116 ON INQUIRY CARD
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CAPACITY ... 37.9million bits

BIT RATE . ... 4.33MHz

ACCESSTIME 8.5m/sec.

DIMENSIONS Height—12%" (31.2 cm.)
Width—17V2" (44.5cm.)
Depth—22" (65.9 cm.)

MEAN TIME

TO REPAIR .. Lessthan1 hr.

Vermont Research, Ltd.
Cleeve Rd.

Leatherhead, Surrey, England
Tel. Leatherhead 76221
Telex: 23280

FAX Leatherhead 76834
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PRODUCTS

DATA COMMUNICATIONS

FIBER OPTIC
DATA MULTIPLEXER

Lightwave Data Multiplexer LDM-9500
accepts up to 16 inputs from
peripheral terminals, multiplexes them

together, and transmits them over a
fiber optic cable to a second multi-
plexer, which, after demultiplexing, in-
terfaces the 16 ports to a host com-
puter or other frontend device. The
multiplexer operates full-duplex on a
pair of optical fibers. Each of the 16
EIA data ports can be operated in asyn-

outside interference.

— just write:

TEAC

ROCK-SOLID FLOPPY DISK
DRIVES FROM TEAC

Unique DC Spindle Drives feature our continuously-running
brushless DC motor whose typical life expectancy is over 10,000 hours.
Rock-stable, no electrical noise will interfere with the integrity of your data.

Superior Chassis features fiberglass reinforced polyester (FRP)
which, unlike aluminum, won't stretch with heat. Extra-rugged and
precision molded, the unit also has a shield to insulate the head from

25 Years of Leadership in all magnetic recording technologies
is your assurance of a quality product you can rely on. For complete
information on all TEAC Rock-Solid Floppy Disk Drives (FD-50 Series)
— including our one-year warranty and full technical support and service

TEAC Corporation of America

Industrial Products Division

7733 Telegraph Road, Montebello, CA 90640
(213) 726-8417

=
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chronous or synchronous mode.
Asynchronous data rates can vary
from dc to 19.2k bits/s. Synchronous
operation is provided for any data rate
from dc to 64k bits/s with external
clock. Digital Communications Corp,
11717 Exploration Lane, German-
town, MD 20767.

Circle 215 on Inquiry Card

X.25/X.75 PROTOCOL TESTER

Software/hardware development tool
NET-18 serves as an aid to developers
of software and hardware for x.25/x.75
networks. The self-contained system
simulates all levels of the X.25/x.75
protocol. The device can simulate

both DTE/DCE, monitor X.25 lines,
generate and display frames and
packets, and report error conditions.
As a fully implemented X.25 node, it
can save from 30% to 50% of the
time needed to develop and implement
x.25 software and hardware.
Dynatech Packet Technology, Inc,
7664-A Fullerton Rd, Springfield, VA
22153.

Circle 216 on Inquiry Card

ASYNCHRONOUS MULTIPLEXERS

A buffered, program controlled inter-
face between PDP-11 and multiple local
or remote asynchronous terminals,
the compact ScD-Dz11 is available in 8-
or 16-line EIA or 20-mA versions, as
well as a version which provides 8
lines each of ElIA and 20-mA operation
on a single multiplexer. All are soft-
ware compatible with DEC operating
systems and diagnostics designed for
the Dz11. Eight-line versions consist of
a single hex-wide control board, cable
assembly, and distribution panel. They
expand to 16 lines by adding a second
control board and cable assembly.
Sigma Sales, Inc, 6505 Serrano,
Anaheim Hills, CA 92807.

Circle 217 on Inquiry Card
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Say Ahh...

Our New grafixPLUS™ 80-column printer
opens wide for easy servicing.

Introducing the newest members of our it-in and print. Also standard are: a sophisticated
grafixPLUS™ family—the DP-9000 Series 80/132 communications interface for printer control and
column printers—built on the same tradition of full point-to-point communications, DEC PROTO-
quality printout, solid design and low cost of COL, and a 700 character FIFO buffer. An addi-
ownership established by our 132/220 column tional 2K buffer is optional.

DP-9500 Series. When you're ready for a printer (or several

thousand), look into the grafixPLUS DP-9000 Series
from Anadex—you’ll find an open and shut case
for quality. Contact us today for details, discounts
and demonstrations.

A Case for Serviceability

Not that is comes up often, but want to get inside?
Simple. Just remove a few screws and the clam-
shell case swings open exposing all major compo-

nents. This easy access plus built-in self-test and ®

minimum component count yields an MTTR of one-

half hour. The 9-wire print head replacement’s even nnac’ex K
simpler...two screws and it’s out. Without ...the plus in printers

opening the case. And without a service call.

Performance Plus

The DP-9000 Series prints the full ASCII 96 charac-
ter set, including descenders and underlining, bi-
directionally, at up to 200 CPS. Number of columns
can go up to 80 or 132, depending on character
density—switch or data source selectable from 10
to 16.7 characters per inch. And all characters can
be printed double width. The print head produces
razor-sharp characters and high-density graphics
with dot resolutions of 72X75 dots/inch under
direct data source control.

Interface Flexibility

The three ASCIl compatible interfaces (parallel,
RS-232-C and current loop) are standard, so con-
necting your computer is usually a matter of plug-

...close

SALES OFFICES: San Jose, CA (408) 247-3933
Fullerton, CA (714) 871-0501 » Wakefield, MA (617) 245-9160 ¢ Austin, T
ANADEX, INC. * 9825 DeSoto Avenue * Chatsworth, California 9131, USA. e Telep ‘ {
ANADEX, LTD. » Dorna House, Guildford Road » West End, Woking, Surrey GU24 9PW, England e Tel: Chobham
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THE DEC" |
BOOSTER

MIPROC-16AP
Associate Processor

The MIPROC-16AP offers super fast

preprocessing, postprocessing and I/O

handling power for your DEC® PDP-11®
~ computer.

L

Adding a MIPROC-16AP to your PDP- dds
power normally assocmted Y much large! ‘computers. .
s per cond 177 instructions, 256

under program control and up to 20
. Interrupt response in 750

onds, full context switching in less than 3
croseconds.

Optional floating point hardware offers 32 bit floating
point operation in parallel with normal instructions.

Full software support to run on your PDP-11. . . PASCAL,
FORTRAN, MACRO Assembler, and a signal processing
package.

Reach beyond your DEC s limitations. Add on an
Associate Processor — MIPROC-16AP—it's ideal for real
time operations — process control, robotics, PCM

' telemetry, communications, etc.

Addlng a MIPROC-16 to your PDP-11 makes a great
processor even betterl PDP-11/03's to 11/70’s, even VAX
11/780’s, proﬁf from the addition of @ MIPROC-16AP.

To discover more about how MIPROC-416AP will boost
your PDP-11 system performance, contact us.

' PLESSEY
MICROSYSTEMS

19546 Clubhouse Road ® Gaithersburg, Maryland 20760 e (301) 948-2791

1641 Kaiser Avenue @ Irvine, California 92714 e (714) 540-9931

Water Lane, Towcester ® Northants @ United Kingdom NN12 7JN
Towcester (0327) 50312

“DEC and PDP-11 are registered trademarks of Digital Equipment Corporation
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WE'VE ALWAYS OFFERED MORE
GRAPHICS SOLUTIONS.

With the addition of electrostat-
ics, CalComp has the broadest
line of plotters available from any
vendor. Whatever your applica-
tion demands — flatbed, beltbed,
continuous roll, computer output
to microfilm or electrostatic —
CalComp has a solution. And our
sales representatives, graphics consultants
with years of experience, will make sure
it's the correct solution.

For plot previewing at an affordable
price, our sales representative will introduce
you to the new electrostatic printer/plotters. They're
ideal for mapping, plot previewing, business charts and
graphs and a host of other applications. And they func-
tion as a fast line printer as well.

Our representatives can help you select from a
printer/plotter family that offers seven models, paper
widths of 11" and 22" and plotting resolutions of 100
and 200 dots per inch. Plus, theres a wide range of
operational and application software available.

When your plotter application requires a high
degree of resolution or larger plots, our graphics
professionals will still have the answer. Take our com-
pact 1012 desk-top plotters for starters. You get crisp,
clean 8%" x 11"or 11" x 17" size plots and the con-
venience of Z-fold paper.

California Computer Products, Inc., 2411 W. La Palma Ave., Ancheim, CA 92801 —Sale= Offices: Tempe, AZ: (602)894-9468, Orange,.CA: (714) 978 7|ll Sﬂﬂﬂm CA: lﬂ)mm
f"' rings, FL: (305) 331-4615, Horctou GA:(404) 4484522, Sehanmbutg.n..ﬂ
thiield, MI: (313) $69.3123, Bloomington, MN: (612) .a«B.Sx «
on, OH: (513) 276-5247, Tulsa, OK: (913} 7392, Portland, OR: (503) 241.0974, %m&

- (713) 776.3276, McLean, VA: (703) 442-8404, Bellevue, WA: (206) 641- 1&5

Tarzana, CA: (213)708-1093, Englewood, CO: (303)770-1950, Allumontos
(913)362.0707, Metairie, LA (504)833.5155, Waltham, MA: (617)890-0834,
(201) 636-6500, Fairport, NY: (716) 223.3820, Cleveland, OH: (216) 362.7280,
(215)688-3405, Pittsburgh, PA: (412) 922-3430, Dallas, TX: (214) 661-2326, Houston,
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For bigger jobs, there are
six other precision drum plotters
to choose from. Including the
industry’s largest, our new 1065,
with an extra-wide 72" drum that
plots at 30 ips.

For the best of high-end per-
formance, theres our 960 belt-
bed plotter. It delivers big 33" x
60" vertical plots. And nobody
handles computer graphics on a
grander scale. Our top-of-the-line
flatbed plotters — the 7000 System — literally draw away
from the competition with a 43" x 59" plotting surface.

You also get a reliability guaranty you'd only expect
from the graphics leader. All CalComp plotters are
covered by our unique one year warranty on parts and
labor. And our graphics consultants are backed by 22
systems analysts and over 100 service representatives
in 35 cities — the most extensive service and support
network in the plotter industry.

So, if you're looking for a solution to your graphic
needs, call us today. We've got all the right answers.

CALCOMP
EASANDERS

Louis, MO: mnmn. e




PRODUCTS

DATA COMMUNICATIONS

PORT CONCENTRATOR

Designed for 1BM 3270 protocol, model
870 enables a single IBM system port to
support 32 nodes of 8 terminals each;
it supports any Ascll device; including
special or nonstandard terminals. Unit
provides necessary display and for-
matting control functions. Data rates
of terminals can be from 110 to
19,200 bits/s; communication with
IBM system is bisynchronous at up to
19.2k baud. Concentrator can
operate in remote or local mode for
computer port or terminal cluster, and
performance is unaffected by expan-
sion. Kaufman Research Manufactur-
ing, Inc, 14100 Donelson Place, Los
Altos Hills, CA 94022.

Circle 218 on Inquiry Card

UNIVERSAL RS-232/449
INTERFACE CONVERTER

Model 60 allows Rs-232-C based equip-
ment to be coupled with devices using
the standard Rs-449. Converter incor-
porates switching facility that allows
user to select the RS-232 as either DTE
or DCE. Support of reverse channel for
the Rs-449 is provided by separate
9-pin male connector. The Rs-232 port
has a 25-pin female connector while
the Rs-449 port has a 37-pin male con-
nector. Remark International, 4
Sycamore Dr, Woodbury, NY 11797.

Circle 219 on Inquiry Card
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SHORT RANGE
MODEM ELIMINATOR/DRIVER

For synchronous or asynchronous
operation at distances up to 400 ft
(122 m), model 300 allows direct con-
nection between terminals and com-
puters. The driver provides digital
regeneration of signals to achieve the
increased operating distance and pro-
vides necessary EIA signal interchange
between the terminals. An internal
crystal controlled oscillator provides
operating speeds of 2.4k, 4.8k, 9.6k,
and 19.2k bits/s, all switch selec-
table. Avanti Communications Corp,
Aquidneck Industrial Pk, Newport, RI
02840.

Circle 220 on Inquiry Card

SYNC-ASYNC CONVERTER

Allowing asynchronous data terminals
to operate on synchronous data link,
TP-200M accepts data in asynchronous
format and converts it for operation
with synchronous modem. It also
matches terminal data rate to modem.
Converter provides for error detection
and retransmission, and offers remote
test capability, remote reading of
operating parameters, and front panel
diagnostics. Unit is available in rack or
desk models. TeleProcessing Prod-
ucts, Inc, 4565 E Industrial St, Bldg
7K, Simi Valley, CA 93063.

Circle 221 on Inquiry Card

300-BIT/s
SWITCHED NETWORK MODEMS

Operating at 300 bits/s, Western
Electric compatible models 103J, 113cC,
and 113D are compact, single-card
modems designed to mount in a high
density 16-card, 10.5” (26.7-cm)

shelf or in a single convenient stand-
alone enclosure, without modification.
Units are end to end compatible with
Bell 103 and 113 series data sets, and
are full-feature equivalent to Bell 103y,
113C, and 113D data sets. 103J
operates in originate and answer
modes, 113C is originate only, and
113D is answer only. General
DataComm Industries, Inc, 1 Kennedy
Ave, Danbury, CT 06810.

Circle 222 on Inquiry Card

300/1200-BiT/s MODEM

mErIir]
SlintiR

0000006

Full- or half-duplex operation, manual
and automatic answer/originate
capabilities, lease line capability, and
programmed or permissive transmis-
sion are features of the model 212
dual-speed modem. In low speed
mode its data rate is O to 300 bits/s in
binary, serial, asynchronous format; in
high speed mode its data rate is 1200
bits/s in character- or bit-synchronous
formats. Manufactured under a Weco
license, this modem is compatible
with Bell 103, 113, and 212A modems
or acoustic couplers. It operates in a
binary frequency shift key format at
low speed and in differential phase
shift keying format at high speed. In
answer mode, the modem auto-
matically adjusts to the speed of the
originating modem. Character length
is 9 or 10 bits including start/stop
bits. Data interface is EIA RS-232-C.
Contained in the modem are an inter-
nal optically isolated DAA, telephone
line equalizer, linear phase-active
receiver and transmit filters, test pat-
tern generator-analyzer, and 2 custom
Bell-designed Mos LsI chips. Receiver
sensitivity is —48 dBm over worst
case lines. Datec Inc, 300 E Main St,
Carrboro, NC 27510.

Circle 223 on Inquiry Card
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VT100 GRAPHICS
IN 4.4 MINUTES?

From Selanar VS
Of Course! | =

SIMPLY ADD A CARD

Adding the Graphics 100 PC card to
your existing VT100 or VT103 gives you
the most versatile CRT terminal on
the market today. No other component
or CRT changes are required.

ORBUY OUR GRAPHICS TERMINAL

The Selanar GT100 combines the DEC VT100 and the
Graphics 100 into a very competitively priced terminal,
designed to fit your application.

NEED TEKTRONIX 4010 OUTPUT?

Our GT100 has all the capabilities of the VT100 plus
our new Tektronix 4010 emulation mode. Create excel-
lent graphics displays with packages like PLOT 10,
DISSPLA & TELAGRAF, or any other package
with 4010 output mode.

HOWABOUT SOFTWARE?

Selanar supplies * Calcomp type Fortran
subroutines for: RT-11, RSX, VMS. - Light pen
support software * Hardcopy support software.

CALL US!
Let us show you how to get the most from your
computer terminals.

(408) 727-2811

SELANAR

ISI SELANAR INTERNATIONAL 2403 De La Cruz Blvd. Santa Clara, CA., 95050
EUROPEAN HEADQUARTERS: ISI COMPUTER Alte Landstrasse 5 D 8012 Ottobrunn Telefon (089) 60 60 71-72 Telex 5216290
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PRODUCTS

BENCHTOP BACKPLANE TESTER

N123A, designed primarily for testing
units in the 1000- to 8000-point size
range, incorporates new memory and
control cards, keyboard, and thermal
printer in place of the strip printer.
Maximum network length has been
expanded from 450 to 1280 points.
Print menu allows a choice of
diagnostic printouts in user product
nomenclature either on Pass and Fail,
or on Fail only. An added command
makes it possible to order printouts for
hardcopy documentation of the
equivalency tables which identify test
points in product nomenclature.
Teradyne Inc, 35 Morrissey Blvd,
Boston, MA 02125.

Circle 225 on Inquiry Card

16-CHANNEL LOGIC ANALYZER

With memory depth of 2000 or 1000
words, and max recording speed of
50 or 24 MHz, LAM 1650 records in 8-
or 16-channel mode, respectively. A
timing diagram of each 8-channel in-
put block is available in both modes.
Triggering is done using a 4-level se-
quential trigger mode, up to 24 bits
wide, and is backed by the trigger
trace monitor. Up to 6 measurement
setups may be stored in and recalled
from nonvolatile menu memory. The
unit allows choice of 4 threshold
levels for its 2-variable, fixed T7L, and
fixed eCL inputs. Two independent ex-
ternal clocks may be used in 16-
channel mode. Dolch Logic Instru-
ments, Inc, 230 Devcon Dr, San Jose,
CA 95112.

Circle 226 on Inquiry Card
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ROM/EPROM TEST SYSTEM

Q2/20 is based on microprogrammable
pattern generator that controls ad-
dress and DUT clock generation and in-
corporates advanced flow control
logic for total test pattern flexibility.
Six independently programmable DuT
clocks can be used as chip selects,
output enables, address latches, or
EPROM programming inputs. Generator
uses high level user oriented language
to simplify pattern development.
System features 128k-byte data buf-
fer to store codes for ROMs and EPROMS
up to 8k x 16 or 16k x 8 bytes.
Megatest Corp, 2900 Patrick Henry
Dr, Santa Clara, CA 95050.

Circle 227 on Inquiry Card

SEVERE ENVIRONMENT
POWER SUPPLIES

For a variety of high temperature, high
shock, high humidity and high salt
spray applications, SE assemblies in-
clude 4 single- and 2 dual-output
power sources. A 44 x 8 x 8” (111 x
20 x 20-cm) case of ruggedized
stainless steel packages the units.
Power ratings for the modules in the
assembly are 3.5, 5, 9.8, 12, 14, and
28 V, respectively. Source voltage
range is either 105 to 125 V or 220
to 250 V. Technipower, a Penril Co,
PO Box 222, Danbury, CT 06810.
Circle 228 on Inquiry Card

LITHIUM BACKUP BATTERIES

Designed for high volume pPcB DIP
assembly methods, hermetically
sealed, leak proof, single-unit keeper
batteries are available in 3-V/
500-mAh, 3-V/1000-mAh, and 6-V/
500-mAh configurations. Batteries
meet military standards and have high
abuse tolerance; op temp range is
— 100 to 250 °F (—=73 to 121 °C).
Pin location and type can be cus-
tomized for specific applications.
Eagle-Picher Industries, Inc, C &
Porter Sts, Joplin, MO 64801.

Circle 229 on Inquiry Card

CHINESE LANGUAGE
COMPUTER SYSTEM

A compact small business computer,
the Sigma-10 has complete Chinese
character capability and a high resolu-
tion display capable of displaying
1520 Chinese characters (38 lines of
40 chars) or 4800 alphanumeric
chars (60 lines of 80 chars), the maxi-
mum content of a std printed page. It
is also capable of high resolution
graphics with 512k pixels. A dic-
tionary of approx 8k Chinese char-
acters contains both simplified and
traditional char sets. A specific dot
matrix or font represents each char. A
line or page of text is represented by a
string of font characters. Display of
Chinese text is handled by the refresh
memory of the unit’s general con-
troller. The user simply sends Chinese
data to the display by addressing
system subroutines. Printing follows
the same pattern except that the font
is printed on hard copy. Compatible
with the cP/M operating system, the
z80 based system offers user memory
capacity of 64k bytes, BASIC
language, online storage for 1024k
bytes, and unlimited offline storage
capacity. Sigma Information Systems,
Inc, 556 Trapelo Rd, Belmont, MA
02178.

Circle 230 on Inquiry Card

STANDALONE
COMMUNICATIONS PROCESSOR

mc-80 features modular software,
allowing configuration of systems that
provide mainframe users with device
independence and lowered cost on RJE
and interactive stations. End-to-end
peripheral control and multidrop, poll-
ing front ends for minicomputers are
provided. Communications protocols
permit attachment of foreign devices
to 1BM, Burroughs, NCR, Honeywell,
and Univac networks through direct
hook-up or dedicated/multidrop
modems. Innovative Electronics
Inc,15200 NW 60th Ave, Miami
Lakes, FL 33014.

Circle 231 on Inquiry Card
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The smallest
1/2 megabyte
microcomputer
has the biggest

feature of all.




50 megabucks
worth of software.

Sure, it’s handy to get our HP 1000 L-Series
microcomputer on just two boards —with a single board
holding the full 1/2 megabyte of memory! But, before
you consider buying any microcomputer, you should
look beyond the hardware to the software.

After all, that’s where most of the time and
money is often spent in developing a microcomputer-
based system. But you can eliminate almost all that
effort by using an L-Series. With $50 million worth of
software development behind it, you only have to worry
about developing your applications programs.

The L-Series offers you the ideal combination of
HP’s big system software and economical microcom-
puter hardware. So you can build cost-effective solu-
tions for data acquisition and control, communications,
factory automation and a whole range of other products.

Designer software.

With the minicomputer software that HP has
been perfecting for more than a decade, plus our Model
10 Development System, you'll find it’s easy to create
the system you need.

You can start with either RTE-L or RTE-XL, our
powerful multi-programming, multi-user operating sys-
tems. Their modular construction lets you build the real-
time computing environment your applications pro-
grams demand — programs you can develop in Assem-
bler, FORTRAN 4X, BASIC and PASCAL. And our HP
DSN networking software makes it simple to put low-
cost computing wherever you need it.

Data base management on a board computer?
With our IMAGE DBMS, you've got a powerful tool
for simple and efficient data management. And you
can easily picture the possibilities offered by our
GRAPHICS/1000 software. Like our other software
packages. these are all upwardly compatible throughout

the entire HP 1000 line, giving you an easy growth path
to even higher performance.

Efficiency across the board.

How to handle all this software power? Simple.
We used an advanced distributed intelligence architec-
ture that puts a separate LSI I/O processor on each
interface board. This means each processor has its own
direct channel to the entire 1/2 megabyte memory. (We
used state-of-the-art 64K RAMS to put the 512K bytes
of memory on just one board.) And with the CPU free
to concentrate on computation, you get significantly
increased throughput and exceptional microcomputer
performance.

A range of solutions.

The L-Series comes in a variety of configurations
to meet your needs best —from boards and boxes to en-
tire systems. Prices start at only $1968 for a starter set
that includes CPU, 64KB memory and one 1/0 board.

Like our other OEM products, the L-Series is
backed by our full range of customer services —includ-
ing worldwide software and hardware support.

If you'd like a hands-on demonstration, just con-
tact your local HP sales office listed in the White Pages.
Or write for more information, and our new OEM cata-
log, to Hewlett-Packard, Attn: Joe Schoendorf, Dept.
1296, 11000 Wolfe Road, Cupertino, CA 95014.

K

U.S. OEM prices in quantities of 100.

HEWLETT
PACKARD

Effective immediately: memory price reduced by 60%! CPU and 1/2 Mb memory for only $4500.
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PRINTER CONTROLLER

Fitting into 15” (38-cm) 1/0 card slot
of Data General’s NOVA and ECLIPSE
computers, controller allows direct in-
terface of computer to Mannesmann
Tally serial and line printers with
speeds ranging from 160 char/s to
300 lines/min. Controller is com-
patible with DG operating systems, in-
cluding RDOS, A0S, and IRIS. For ad-
dressing, any of 64 device codes can
be selected via DIP switch positioning.
Self-test capability locates faults to
printer, controller, or computer.
Parallel data transfer rate is 100k
bytes/s. Mannesmann Tally, 8301 S
180th, Kent, WA 98031.

Circle 232 on Inquiry Card

2-SPEED SYNCHRO PROCESSOR

TSL 1X36 accepts 2 binary word inputs
from pair of synchro/resolver to digital
converters that are mechanically or
electrically geared in coarse/fine
system and provides single, unam-
biguous 20-bit binary output that
represents coarse synchro shaft
angle. Inputs to processor are up to
14 bits from fine converter and 7 bits
from coarse converter. With total con-
version time of 250 ns typ, processor
features 3-state output, available in 3
bytes for compatibility with 8- or
16-bit data bus systems. Natel
Engineering Co, Inc, 8954 Mason
Ave, Canoga Park, CA 91306.

Circle 233 on Inquiry Card

GAS DISCHARGE
DISPLAY POWER CONVERTER

For 14-segment, 16- and 20-char,
1-line, screened image alphanumeric
gas discharge display formats, E 1600
supplies 200 Vdc at 30 mA or + 100
Vdc at 30 mA from low dc line
voltages, and up to 6-W power out-
put. Encased in plastic and designed
for pCc board mounting, converter also
accommodates 7-segment, 14-char,
2-line displays and certain matrix-type
gas discharge displays. Weight is 40 g
and dimensions are 1.88 x 1.30 x
0.82” (4.77 x 3.30 x 2.08 cm). En-
dicott Research Group, Inc, Subsidiary
of Endicott Coil Co, Inc, 109 Main St,
Johnson City, NY 13790.

Circle 234 on Inquiry Card
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LOW COST
14-BIT A-D CONVERTER

MP2734, a 14-bit modular ADC, com-
bines 7-us conversion time and +£0.5
LsB differential linearity. Suitable for
application in precision data acquisi-
tion, the device has a differential
nonlinearity tempco of =1 ppm/°C,
operates with uniform code widths,
and maintains reliable high speed per-
formance. With pin-programmable
full-scale ranges of O to 5, O to 10,
+5, and £10 V, the converter ac-
cepts all standard signal input ranges.
Analogic Corp, Audubon Rd, Wake-
field, MA 01880.

Circle 235 on Inquiry Card

14-BIT D-S CONVERTER

B1670 series synchro drivers accept
14 bits of digital data into internal
registers and position up to 3 size 11
torque receivers within an accuracy of
+4 arc-min. Unit will switch the TRs
through 180°, yet is fully protected
against short circuits and synchro load
malfunctions. Use of low power TTL in-
put registers enables converters to be
paralleled and multiplexed. An integral
damping feature prevents current
surges and ensures smooth and con-
tinuous rotation. Transmagnetics, Inc,
210 Adams Blvd, Farmingdale, NY
11735

Circle 236 on Inquiry Card

MINIATURE
10-A POWER ROCKER SWITCH

Models c102 (spst) and c101 (spdt)
have four positive locking legs for
snap-in mounting and fit a 0.550 x
1.125 x 0.020 to 0.200” thick
(1.397 x 2:857 x 0:0561 to
0.508-cm) std panel cutout. Quick
connect blade terminals accept 10 A
at 125 Vac. Insulation resistance is
greater than 1G Q; contact rating is
10 A at 125 Vac or 28 Vdc, and
7.5 A at 250 Vac; and dielectric
strength is 1500 V rms at sea level.
C & K Components, Inc, 15 Riverdale
Ave, Newton, MA 02158.

Circle 237 on Inquiry Card

PRODUCTS

PCB MINIATURE
PUSHBUTTON SWITCHES

Series Ps5 and Psé single-pole, right
angle, horizontal mount switches use
epoxy board and bushing bracket and
differ only in orientation of common
terminal relative to bushing flat. ps7
and ps8 are available in single- or
double-pole models and feature pc ter-
minal and support bracket for mount-
ing. Ps7 has longer bushing and
plunger than pss. Eaton Corp, Com-
mercial Controls Div, 4201 N 27th St,
Milwaukee, WI 53216.

Circle 238 on Inquiry Card

PCB DIP RELAYS

G2N provides 80-mW sensitivity to
permit direct drive by TTL, DTL, or IC cir-
cuits for interface devices. Units have
independent 1A (SPST-NO) and 1B
(SPST-NC) contacts and provide 10-W
switching capacity with max switch-
ing current of 0.3 A. Available coil
voltage ratings are 3, 5, 12, and 24
Vdc. G2pP, an SPDT type for TTL direct
power drive use, provides 3-A switch-
ing capacity at 120 Vac. Pick-up
power is as low as 150 mW; dielectric
strength is 2000 Vac; and coil voltage
ratings are 5, 6, 12, and 24 Vdc.
Omron Electronics, Inc, Control Com-
ponents Div, 650 Woodfield,
Schaumburg, IL 60195.

#‘ g& S W

Circle 239 on Inquiry Card
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for spec al apphcatlons.

So, where crltlcal specmcatzons and precision
requirements are involved, NMB is your best assurance
for consistent uniform performance, whethe' in small '
quantities or high-volume runs. ' ' f

Send for our new catalog.

D NMB Corporation

9730 Independence Avenue, Chatsworth, CA 91311
Telephone: (213) 341-0820 » TWX: 910-494-1232
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COMPARE SMARTS.

Feature-for-feature our smart CRT
terminals cost less than their dumb
ones. Much less. Compare smarts.
Then compare price. You'll pick

Reversevideo TeleVideo.

Blinking/blank fields Four different models to choose
from. Each with features you'd ex-

SALES ORDER FORN

UPPB'/I‘;::"_' pect to pay extra for. But with Tele-
Protec(tledl fields Video, they're standax.‘d. '
A We put a lot of engineering savvy
eriinig  into our CRTs. Their modular design
Non-glare screen

means high reliability. It also lets us
12x 10char.res.  pyild in high volume. And sell to you
Blinking cursor  at low prices.
AT O Find out how you can make your
next CRT buy a smart one. Contact
(75-9600Baud) 1)\ ideo today for informati
* Self test eleVide: ay for information.

* Auxiliary port  Nationwide Field Service is available
from General Electric Co., Instrumen-
Function/edit keys ~ !ation and Communication Equipment




PRODUCTS

CIRCUIT COMPONENTS

MINIATURE
ILLUMINATED INDICATOR

Series 19 indicators offer round or
square bezel; incandescent bi-pin lamp
or red, yellow, or green LED; eight lens
colors; and silver plated terminals for
the lamp and for wire soldering of two
#20 AWG wires. They mount in a
0.315” (0.800-cm) round hole as
close as 0.354” (0.899 cm) on
centers for multiple, limited space ap-
plications, and operate at tempera-
tures from — 25 to 45 °C. EA0 Switch
Corp, 255 Cherry St, Milford, CT
06460.

Circle 240 on Inquiry Card

AXIAL TANTALUM CAPACITORS

CA series solid tantalum capacitors are
offered in a capacitance range from 1
to 47 mF. Tolerances of +10% and
+20% are standard, with +5%
available as an option. Voltages range
from 6.3 to 50 Vdc. Devices are en-
capsulated in a cylindrical metal case
with epoxy end seal and inserted in an
inert transparent plastic sleeve. Axial
leads are tin-plated copper clad steel.
Offered in 2 case sizes, capacitors can
be supplied in bulk or on tape and reel
for automatic insertion. Thomson-CsF
Components Corp, Passive Com-
ponents Div, 6660 Variel Ave,
Canoga Park, CA 91303.

Circle 241 on Inquiry Card

1% METAL FILM RESISTORS

Color coded cCF-55 resistors, available
in 0.25-W, 125 °C and 0.12-W,
70 °C ratings, offer MIL-R-10509F type
quality and performance. Std tempco
is 100 ppm/°C. Physically protected
by a conformal coating of flame retar-
dant epoxy, resistors are produced in
all elA decade resistance values from
10Qto 1M, and are delivered in bulk
or in tape and reel packaging for use
with automatic insertion equipment.
Dale Electronics, Inc, Dept 860, PO
Box 609, Columbus, NE 68601.
Circle 242 on Inquiry Card

PACKAGING AND
INSTRUMENTATION

SUBMINIATURE
RIGHT ANGLE CONNECTORS

D subminiature right angle female con-
nectors can be installed quickly on PC
boards. Available with 1-piece,
ultrasonically welded threaded inserts
already attached, connectors are
available with 9, 15, 25, or 37 posi-

tions for positive mating with all
makes of D subminiature male plug

connectors. Holmberg Electronics
Corp, Asheville Hwy, Inman, SC
29349.

Circle 243 on Inquiry Card

FLAT CABLE
HEADERS AND SOCKETS

K series IDC flat cable headers and
socket connectors are available with
10 to 60 contacts and meet MiL-
C-83503 requirements; all MIL-SPEC
socket connectors will mate, latch,
lock, and key with series header.
Series provides protection against
mismating; a fourth side added to the
header prevents socket connector
from plugging into just one row of
header pins. Robinson Nugent, Inc, PO
Box 1208, 800 E Eighth St, New
Albany, IN 47150.

Circle 244 on Inquiry Card

V.

®1\"

BRAPHICIIS 80

' B A Simplified
Approach to Vector
Refresh Graphics

M 66,000 Short Vectors
B Complete Software/

Firmware Package

For details, call or write

VECTOR AUTOMATION,

INC.

(301) 433-4202 village of Cross Keys, Baltimore, MD 21210
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PRODUCTS

Model 7740 offers safety feature that
protects against data loss or destruc-
tion and prevents head from being
jarred or shocked during shipping. Dur-
ing normal shutdown or power failure,
head assembly is automatically
retracted so that heads touch down in
nondata areas, and carriage assembly
is locked in position. Other features in-
clude miniature voice coil actuator
directed by closed loop servo system;
brushless dc spindle motor;
lightweight and high strength con-
struction. International Memories, Inc,
10381 Bandley Dr, Cupertino, CA
95014.

Circle 245 on Inquiry Card

128k-BYTE RAM BOARD

Superstore is organized in blocks of
16k bytes that are divided into 2 64k
memory blocks controlled by in-
dividual 110 ports. Used with 8-bit pro-
cessors, memory is organized as 128k
x 8 bytes, with 16-bit processors as
64k x 16 bytes. Board operates with
any IEEE 696 S-100 system, and accepts
extended 24-bit addressing or
operates in bank select mode. Bank
selection is made on 16k-byte boun-
daries. Access time is 330 ns; cycle
time is 550 ns. Piiceon, Inc, 2350
Bering Dr, San Jose, CA 95112.
Circle 246 on Inquiry Card

MINI-FLOPPY DRIVE
MECHANISMS

Mechanism-only versions of 6106/6108
disc drives, model 6107 is a single-
head unit, the 6109, a double-head
mechanical drive. With dimensions of

204

2.4 x'B.76 "% 7.505(65:3x 14.6 x
19.0-cm), the drives occupy one-third
less space than other units. For full
compatibility, they are also offered

with an optional 3.75” (9.5-cm) front'

panel. In existing dual-drive systems,
use of three slim-design drives would
permit a 50% increase in capacity to
1.5M bytes in the same packaging
space. BASF Systems Corp, Crosby Dr,
Bedford, MA 01730.

Circle 247 on Inquiry Card

DOUBLE-SIDED
FLOPPY DISC SUBSYSTEMS

Double-sided, dual-density subsystem
with 2 floppy disc drives, PM-XS31 is
offered for use with PDP-11 computers.
PM-XSV31 double-sided, dual-density
system, consisting of dual-wide con-
troller board and 1 or 2 floppy disc
drives, is intended for use with the
Lsl-11. Standalone units include inter-
face, formatting capability, power fail
detection, write precompensation,
and transparent firmware bootstrap
circuitry. Disc capacity is 1M byte;
max subsystem capacity is 2M bytes.
Plessey Peripheral Systems, 1691
Browning Ave, Irvine, CA 92714.
Circle 248 on Inquiry Card

UNIVERSAL EPROM PROGRAMMING
PERSONALITY MODULE

UN-3F can program most currently
available NMOs EPROMs and future
devices, including the 2716, 2758, 2732,
2732A, and 2764; TI's 2516, 2532, and

2564; and Motorola’s 68764, without
extra options. It can also program and
erase Hitachi's 40816 EEPROM. The
module’s programming versatility
combined with the portability of the
PKW-7000 universal programmer makes
field programming easier. Including
the module, the programmer mea-
sures 11.4x7.5x2.5” (290 x 190 x
65 mm). Intertek, Inc, Naito Bldg,
7-2-8 Nishishinjuku, Shinjuku-ku,
Tokyo, Japan 160.

Circle 249 on Inquiry Card

1M-BYTE ADD-IN MEMORY

PINCOMM 44S modules provide up to
1024k bytes on a single card and are
hardware and software compatible
with DEC PDP-11/44 minicomputers.
Available in 512k-, 256k-, and
128k-byte increments, they are also
compatible with regular or extended
Unibus in systems other than
PDP-11/44. Memory organization is 39
bits wide, consisting of two 16-bit
data words plus 7 error correction
check bits. Equivalent to DEC MS-11M
(M7822), module occupies 1 slot in the
computer. Trendata Corp, 3400 W
Segerstrom Ave, Santa Ana, CA
92704.

Circle 250 on Inquiry Card

IBM COMPATIBLE TAPE DRIVE
FOR HP-85

Model GPIB-1050 tape transport with
board embedded formatter and IEEE
488 Std 1978 (HP-IB) microprocessor
controller provides over 40M bytes of
IBM compatible storage on a 10.5”
(26.7-cm) reel with 2400’ (720 m) of
0.5” (1.27-cm) tape. Data are re-
corded in 1BM compatible 9-track
(NRzI) 800 or 1600 char/in (315 or
630/cm) at 45” (114 cm)/s. Trans-
port is software and hardware com-
patible with HP85 computers. In-
novative Data Technology, 4060
Morena Blvd, San Diego, CA 92117.
Circle 251 on Inquiry Card
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New Holmberg
D Subminiatures
slash in-place
costs!

New Holmberg

D Subminiature
Right-Angle Female
Connectors install faster!

They re available with unique, one-piece,
ultrasonically welded threaded inserts
already attached. So there’s no need to
fumble with loose washers and nuts. And
Holmberg’s hardware doesn’t encroach on
mounting holes — so you have a clear path
for bolting or riveting the connector to
your PC board.

Look closely at the superior quality
throughout. Like the high-dielectric, glass-
filled polyester housing. Solder-plated con-
tact tails are tough and rigid — no need for

a supporting ‘‘barrier.”’” Large, conical holes
guide male pins for easy, sure mating. And
the connectors can be delivered with your
choice of selective gold in the contact area.

Take your choice of new Holmberg D
Subminiature Connectors for fast delivery.
In 9, 15, 25 or 37 positions for positive
mating with a/l D Subminiature male plug
connectors. With your choice of hardware
and plating.

Holmberg Interconnects — they get into
your system!

19)= EecTRonics

The Board Interconnect Professionals

Asheville Highway

Inman, South Carolina 29349

(803) 472-2821

17071 Murphy Avenue
Irvine, California 92714
(714) 556-2930
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PRODUCTS

PRINTERS/PLOTTERS

160-CHAR/s SERIAL
MATRIX PRINTER

Heavy duty Pi1600 features com-
pressed print mode, double-width
characters, 7 x 7 dot matrix with
upper- and lowercase characters,
serial RS-232 communications inter-
face, monitor mode, and escape code
sequences. Operation can be con-
trolled locally or by host processor.
Unit is compatible with bM3270 control
unit display station and completes the
workstation when used with Micro
4400 data communication terminal.
Beehive International, 4910 Amelia
Earhart Dr, Salt Lake City, UT 84125.
Circle 252 on Inquiry Card

THERMAL DATA PRINTER

Designed for use with instruments
having BCD outputs, model 820 prints
20-col lines in a 5 x 7-dot matrix at up
to 1.5 lines/s. Unit has 4 basic switch-
selectable operating modes: BCD
character parallel and serial, system,
and test. Std features include selec-
tion of 16 time delays between print
cycles, out of paper indicator light and
automatic print cycle interruption,
symbols to annunciate overload and
alarms, and 210 combinations of
special characters for units of
measure. Newport Electronics, Inc,
630 E Young St, Santa Ana, CA
92705.

PRINT  FEED

6,11
Circle 253 on Inquiry Card
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GRAPHIC PRINTER

PEE........
DIP-84G features 7 x 7 or 14 x 7 dot
matrix, 6 char sizes, 100-char/s
bidirectional print speed, selectable
tractor or friction paper feed, and
long-life ribbon cartridge loading. It
has variable line density and con-
tinuous form length controls, and can
be operated at 100% duty cycle con-
tinuously without overheating. High
resolution dot addressable graphic
capability can plot, print CRT screen
graphics, draw illustrations, and pro-
duce special effect symbols. With
96-char Ascl set, it provides both
upper- and lowercase printing at 40,
48, 66, 80, 96, or 132 chars/line.
pip, Inc, 745 Atlantic Ave, Boston,
MA 02111.

Circle 254 on Inquiry Card

LOW COST DOT MATRIX
IMPACT PRINTER

mx-70 features Micro-Nine disposable
printhead that can be snapped out and
thrown away after it has reached its
50M- to 100M-char life expectancy;
replacement requires less than 1 min.
The printer outputs unidirectionally at
80 chars/s with a user defined choice
of 40- (double-width char) or 80-col
printing. It provides top of form
recognition, programmable line feed
and forms length, self-test mode, and
an adjustable tractor feed. It prints on
plain paper using an easy toread 5 x 7
matrix. Graftrax Il, a high resolution
(60 dots/in) function, is standard on
the unit. Dot placement accuracy of
this feature provides bit image
graphics that are free of jitter, wander,
and walk, and results in better defini-
tion. Epson America, Inc, 23844
Hawthorne Blvd, Torrance, CA
90505.

Circle 255 on Inquiry Card

RECEIVE-ONLY GRAPHICS
PRINTER TERMINAL

LA34-VA, -WA, and -RA models of the
DECwriter IV terminal provide graphics
output and extension to conventional
send/receive control logic. The 3
receive-only graphics output terminals
reproduce the screen display from a
raster scan video terminal. The XL ex-
tended logic option can be installed in
model AA terminals in the field or
ordered with the terminals. All 3
graphics terminals operate from
printer ports of vT100, VvT132, and
VK100 video terminals or directly from
a host computer. -RA is the basic ver-
sion, -VA is intended for high resolution
graphics and uses roll paper, and -wA
provides both alphanumeric and
graphics output on tractor feed paper.
The extended logic options provide
capabilities such as keyboard-
selectable baud rates (which can be
split baud rates), a range of 50 to 9.6k
baud, auto-answerback, and a variety
of character sets. The set-up feature
is controlled from the keyboard, and is
nonvolatile, so that turning off the ter-
minal will not lose selected
parameters. Digital Equipment Corp,
Maynard, MA 01754.

Circle 256 on Inquiry Card

900-LINE/MIN BAND PRINTER

Microprocessor controlled model 900
operates at 1100 lines/min with 48-
char set, 900 lines/min with 64-char
set, and 672 lines/min with 96-char
set printing 10 char/in (3.9/cm) hori-
zontal and 6 or 8 lines/in (2.3 or
3.1/cm) vertical. Printer incorporates
diagnostic routines and dual-digit
status display that lets operators pin-
point and correct minor problems.
Paper slew is 15” (38 cm)/s with
max single-line advance of 18 ms.
Noise levels are less than 60 dB. Max
power requirement is 600 W at 90 to
132 V, 60 Hz; 180 to 250 V, 50 or
60 Hz is optional. BDs Computer Corp,
1120 Crane St, Menlo Park, CA
94025.

Circle 257 on Inquiry Card
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The EZ-PRO Development System

AA-591
Dual Disk

AA-570
Basic Development
Unit

® 5 ® & & S S »

THE EZ-PRO SYSTEM FEATURES:

Fixed Word Length Processors
® EZ-PRO supports a bunch and the bunch is getting

bigger fast. Right now it's the Z80, 6800, 6802/8,
6805/146805, 6809, 6502/12, 6503-15 family,
3870/2/4/6, 8080, 8021, 8085, 8048 family. All are
supported with real time in-circuit emulators.

Emulators — Master/Slave type — Every resource in
each slave is available to the user system including
all interrupts and stack pointers.

Trace and Logic Analyzer capabilities of course.
EPROM Programmer, 2716 and 2732. Adaptor for
8748.

Complete Software Support — Each emulator is
provided with a Relocating Macroassembler, Linking
Editor, Debugger and a DEMO program to show how
the software is used. Higher level languages available
include PASCAL and STRUBAL.

Bit Slice Processors

EZ-PRO supports them all — You name it —2,40r8
bits wide — ECL or TTL.

Microprogram word widths from 16 to 128 bits —
Depths to 8K words.

Bipolar PROM Programmers —ECLor TTL—4and8
bit wide PROMs — intermixed if you like — Fast
enough for prgduction — Gang program 8 PROMS at
a time with a single programmer.

e Complete Softwéré Support — You'll have to

experience it to believe the power and ease of use of
AABASM, our Meta Assembler — And the rest of the
software has the same standard of excellence.

The Basic EZ-PRO System

32 KB of static memory, expandable to 80 KB.

Two RS-232 ports with selectable baud rates — one
for a high speed printer and the other for a video
terminal — Current loop port also provided.

Choice of floppy disk capacities.

Software provided for use on all systems includes a
Resident Monitor, Disk Operating System, Disk
Formatter and an Editor.

Prices

A complete EZ-PRO system equipped with one in-
circuit emulator, dual disk unit, printer and video
terminal sells for about $8,500. Bit Slice systems start
at about $11,000.

What to do now that you’re semi-sold . ..

Write or call us if you need more information. Then
order a system at no risk. Advise us within 28 days of
shipment from our plant that you don't want the
system and return it to us in an undamaged condition
within 35 days and we'll promptly return your money.

AMERICAN AUTOMATION

14731 Franklin Ave. ® Tustin, California 92680 e

(714) 731-1661 TWX910-595-2670
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PRODUCTS

DATA ACQUISITION
AND CONTROL

INTELLIGENT REMOTE
DISTRIBUTED 1/0 SYSTEM

Compatible with any computer or ter-
minal that has a supported RS-232-C
port, devices provide both analog and
digital 10 and meet RS-423 re-
quirements for long distances. SL-800
series Intelligent Remote Serial 110
units can share the same line with a
terminal or operate from a separate
RS-232-C/RS-423 port. They are com-
pletely transparent when not ex-
ecuting commands. The self-
contained standalone units with
enclosure and power supply operate
from the 120-Vac line, and provide 8
channels of digital output. Serial Lab
Products, Inc, PO Box 766, 50
Brigham St, Marlboro, MA 01752.
Circle 258 on Inquiry Card

DATA ACQUISITION AND
PROCESSING SYSTEM

A programmable transient data ac-
quisition instrument for high speed
laboratory or remote digital logging of
data, the portable ALN 4000 offers an
8-bit A-D converter with software-
selectable sampling, recording of up to
4k samples/transient at selectable
rates between 156 kHz and 20 MHz,
separate z80A microprocessors for
data acquisition control and data pro-
cessing, and onboard processing ar-
chitecture that eliminates recording of
unneeded data and preserves signifi-
cant events for later recall. Interaction
between user and data logger is main-
tained via a handheld keyboard with
alphanumeric display or other AsCli ter-
minal. A built-in 20-col alphanumeric
printer verifies instructions and pro-
vides local tabulation of portions of
collected data. Data are stored on dual
digital 3M tape cartridges at approxi-
mately 150k bytes/tape for transfer

208

to a remote data logger or a computer
on an RS-232-C communications link.
Other std features include a 12-bit,
8-channel multiplexed A-D converter,
128k bytes of memory, high speed
multiplier/accumulator units, 6
arithmetic processing units to aug-
ment the microprocessors, and an
8-channel D-A converter for data
display. Adaptronics, Inc, 1750 Old
Meadow Rd, McLean, VA 22102.
Circle 259 on Inquiry Card

TURNKEY INDUSTRIAL
CONTROL SYSTEM

Low noise industrial Cyberbus serves
as the basic element of RTC4000
modular microcomputer control sys-
tem. Circuit modules, including cpru,
digital and analog 110, memory, com-
munications, and power supply, plug
directly into the bus. System features
high noise resistance, low crosstalk,
memory mapped /0, DMA, and 16-bit
data bus. Std control algorithms are
supplied, and application specific soft-
ware is added to tie modules together
and obtain desired operation. Elec-
tronic Management Systems, Inc,
5439 Seward, Omaha, NE 68104.

Circle 260 on Inquiry Card

ANALOG DATA ACQUISITION SYSTEM

Analogger | combines computational
and control power of Apple i Plus
computer with precision analog
measurement system. Data logging is
possible with printer, tape cassette,
disc, or combinations; 48k-byte RAM
allows development of process con-
trol functions and storage of data.
Analog scanner interface is written in

machine language and memory
mapped. Complete system includes
Apple Il Plus, CcRT display, floppy disc
drive, clock/calendar, parallel inter-
face, card cage for 110 modules, and
Level 1 software on diskette. Sanlab,
Inc, 7969 Engineer Rd, San Diego, CA
92114

Circle 261 on Inquiry Card

CONTROL PROGRAMMER
/0 ENHANCEMENTS

Mixed input and output capabilities for
the company’s bcP 7700 digital control
programmer line have been added to
models that feature single-variable
setpoint vs time programmer with 2 or
3 controllers combined into a single
digital instrument and to multiple-pro-
grammer/multiple-controller in-
struments. Inputs on multiple-setpoint
programmer models can be from dif-
ferent type sensors; inputs for relative
humidity are wet bulb and dry bulb
temperature from platinum RTDs, and
output on the multiple-controller in-
struments can be current, voltage,
position, time, or duplex time propor-
tional. Built-in low power relays for
switching of remote start, hold, and
reset functions eliminate the need for
gold plated relay contacts at remote
function terminals. On the setpoint
programmer, 9 programs with more
than 200 functions can be stored in a
nonvolatile memory and accessed
through a front keyboard. On multiple-
setpoint program instruments, a pro-
gram consists of a subprogram
entered on each channel. The con-
troller section of the front panel
displays the controller output in per-
cent, the value of the process variable
in engineering units, and the number
of the programmer/controller being
monitored. Honeywell Process Control
Div, 1100 Virginia Dr, Fort Wash-
ington, PA 19034.

Circle 262 on Inquiry Card
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TI leadership.

In 64K DR AM technology.
In Memory Systems.

Whatever bus you’re using — VAXT,
PDP-117, LSI-117, or even Multibusi — TI
can supply add-in memory system boards
with dynamic RAMs from our own high-
performance 64K series.

When you specify TTs high-density, low-
power boards, you save rack space. So you
have more room for I/0 — or whatever else
you need. And, the low-power consumption
of TI 64K DRAMs, compared to the old-
fashioned 16Ks, cuts temperature levels and
increases reliability. The reduction in mem-

about a quarter of a board of TTL circuitry.

All TI boards are 100% tested. 100%
burned-in. All in TT's modern, high-capacity
Houston facility. Delivery normally ranges
from stock to four weeks.

Low cost
Representative pricing” for TI memory
boards is as follows: $1600 for TMM10000-04
(192KB); $3800 for TMM20000-02 (256KB);
$9000 for TMM30000-01 (IMB); $1845 for
TMM40010-07 (64KB).

Custom capability
If you need custom memory systems in pro-
duction quantities, be sure and talk to TI.
We'll custom design boards for specific ap-
plications with the same meticulous atten-
tion to cost/performance effectiveness that
our standard boards offer.

So for the latest DRAM technology,
highest packing densities, lowest power con-
sumptions, all at competitive prices, re-
member memory systems from Texas
Instruments.

To find out more about TI boards

ory package count by as much as

four boosts reliability even more. TI MEMORY BOARDS — CURRENT AVAILABILITY call your local TI field sales office
System reliability will be higher, r BYTES/BOARD or authorized distributor. For

too. Thanks to error correction/de- System | Tl Series oax | 120% | 192x | z56% | 512% | 788K | 18 details, call (713) 778-6549, or write

tection available on many TI mem- to Texas Instruments

ory boards. Using our own bipolar LSI-11 | TMM10000’ X | X | X Incorporated, Inte- o

EDAC chip helps cut component PDP-11t | TMM20000* X | xe ] eXshex X grated Memory Sys- [7

count and system temperature, as VAXt TMM30000 X X | X tems, P.O. Box 1443,

well as improving basic system re- Multibus$ | TMM40010% | X | X X | X M/S 6404, Houston,

liability. The EDAC chip replaces

tTrademark Digital Equipment Corp,
{Trademark Intel Corp.
*U.S. Single-unit price, subject to change without notice

1 Parity optional 2 EDAC standard

INCORPORATED
CIRCLE 133 ON INQUIRY CARD
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That’s because all are 100%
tested. AtDialight we don'tuse
hit-or-miss sampling to test our
miniature rockers and toggles.
All are 100% tested electrically
and mechanically before you
get them. And all are made in
the U.S.A.

You can choose from thou-
sands of different designs. Our
rocker and toggle line contains

Dialight sells only used
rockers and toggles.

countless combinations of
standard colors, sizes, mountings
and contact ratings. Included
are dozens of front-panel and
sub-panel types, plus many
styles for snap-in and printed
circuit board applications.

If our catalog doesn’t show
exactly the switch you need,
we'll design and build it to order.

Next time specify only used
switches —100% tested rockers
and toggles from Dialight,

203 Harrison Place, Brooklyn,
N.Y.11237 (212) 497-7600.

DIALIGHT

meets your needs.

A North American Philips Company
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Foron

~ingour Iife.. live.

A sleek graceful sailing vessel glides across the sometimes green,
sometimes blue Caribbean. The cargo: you. And an intimate group
of lively, fun-loving shipmates.

Uniform of the day: Shorts
and tee shirts. Or your bikini
if you want. And bare feet. Life aboard your big
sailing yacht is informal

Mission: A leisurely cruise to :
Relaxed. Romantic.

remote islands with names
like Martinique, Grenada,
Antigua—those are the

ones you've heard of. Before
the cruise ends, you'll

There’s good food.
And ‘grog. And a few
pleasant comforts...
but any resemblance
to a plush pretentious
resort hotel is
accidental.

Spend 6 days
exploring paradise.
Spend six nights watching the moon rise and
getting to know interesting people. It could be
the most meaningful experience of your life
..and it’s easily the best vacation you've had.

A cruise is forming
now. Your share from
$400.Write Cap'n Mike
for your free

adventure booklet

in full color.

know the names of many §
more. You'll know intimitely £
the enchanting different
mood of each...and its

own beauty and charm.

<o

Come on and live.

,l.l.li NN e T T
Barefoot Guires @ Windjammer Cruises.
&?;:n(i)ggzc?(.)élgi%a 33139

-
|
l
305/373-2090 | Name
l
l
|
|

Address

For Reservations
Call Toll Free
1-800-327-2600

City State 2Zp

Phone

P.O0.Box 120, Dept. Miami Beach, Florida 33139
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LITERATURE

Multibus Compatible Devices

OEM microcomputer board products,
disc drives, MDs hardware and soft-
ware, 8- and 16-bit development
systems, and design aids are detailed
in photos, diagrams, and charts of
56-p catalog. Zendex Corp, Dublin,
Calif. Circle 281 on Inquiry Card

Switching Power Supplies

Incorporating case, pin, and socket
configurations, block diagrams, and
photos, 54-p handbook details elec-
trical and mechanical parameters of
ac-dc and dc-dc power supplies.
Power General, Canton, Mass.

Circle 282 on Inquiry Card

Converters

Hybrid and modular synchro devices
are presented in 3-ring binder that in-
cludes specs, as well as design and
applications information. Natel
Engineering Co, Inc, Canoga Park,
Calif.

Circle 283 on Inquiry Card

Silicon Power Semiconductors

Cross-reference guide lists over
10,000 rectifiers, transistors, and
assemblies, and presents detailed di-
mensional drawings of package out-
lines. Westinghouse Electric Corp,
Youngwood, Pa.

Circle 284 on Inquiry Card

Circuit Breakers

Using curves and tables on dimen-
sions, delay curves, rating, decision
tables, photos, and block diagrams,
handbook/catalog covers spectrum
and applications of industrial and
military devices. Apply on letterhead
to: Mr Robert Cox, AIRPAX, Cambridge
Div, Woods Rd, Cambridge, MD
21613.

Power Plate Resistors

Technical bulletin tabulates specs for
current sense and surge resistors,
outlining typical applications. Vishay
Resistive Systems Group, Mal-
vern, Pa.

Circle 285 on Inquiry Card

Read/Write IC

Designed for 8” (20-cm) and 5.25"
(13.34-cm) Winchester disc drive
magnetic recording heads, 5-channel
model 115 is described in spec sheet
that includes block, pin configuration,
and timing diagrams. Silicon Systems
Inc, Tustin, Calif.

Circle 286 on Inquiry Card

Data Communication Devices

Photos, diagrams, and specs in 44-p
catalog present 107 data communica-
tion products for use in 167 models.
Expandor Inc, Pittsburgh, Pa.

Circle 287 on Inquiry Card

Fractional Horsepower Motors

Drip-proof and enclosed motors are
described in bulletin that contains
charts of torque curves, ratings, and
dimensions, cooling system, and
mounting information. Gould Inc, Elec-
tric Motor Div, St Louis, Mo.

Circle 288 on Inquiry Card

Switches

Engineering specs and drawings, and
reference chart provide information on
five types of thumbwheel, leverwheel,
and pushwheel switches. Cherry Elec-
trical Products Corp, Waukegan, |lI.
Circle 289 on Inquiry Card

Capacitors

Specs, configuration and dimensional
drawings, performance curves, and
values for each type are listed in 16-p
catalog to describe range of
capacitors. International Components
Corp, Melville, NY.

Circle 290 on Inquiry Card

Cable Tap and Splitter/Combiner

Brochure uses diagrams, photos, and
specs to describe coaxial cable tap
and passive fiber optics splitter/com-
biner. AMP, Inc, Harrisburg, Pa.

Circle 291 on Inquiry Card

Terminals and Peripheral Devices

Full-color photos and spec charts de-
tail terminal and hardcopy peripheral
product line. Hewlett-Packard Co,
Palo Alto, Calif.

Circle 292 on Inquiry Card

Modular Power Supplies
And Converters

Catalog contains circuit charac-
teristics, operational features, photos,
and engineering drawings for line of
dc-dc and ac-dc supplies. Intronics,
Inc, Newton, Mass.

Circle 293 on Inquiry Card

Disc Drives

Multicolor brochure uses photos to
depict product procedures and device
characteristics of 5.25” micro-
Winchester™ disc drives. Seagate
Technology, Scotts Valley, Calif.
Circle 294 on Inquiry Card

Enclosures

Std and custom deep drawn enclo-
sures, commercial, industrial, and
military carrying cases, electronic
cabinets, chassis, slides, and blowers,
as well as modular containers, are in-
cluded in product catalog. Zero Corp,
Burbank, Calif.

Circle 295 on Inquiry Card

Voice Digitizing and
Compression Techniques

Multicolored brochure uses charts and
block diagrams to illustrate techniques
that provide telephone security and
high quality speech reproduction. GTE,
Sylvania Systems Group, Com-
munication Systems Div, Needham,
Mass.

Circle 296 on Inquiry Card

Concepts and Terminology Guide

Switch, relay, connector, and circuit
breaker information is presented in
36-p basic guide that includes
glossaries, std and spec guides, con-
version data, and resistance values.
Peerless Radio Corp, Lynbrook, NY.
Circle 297 on Inquiry Card

Power Supplies

Catalog provides general specs and
outline dimensions for open frame
switching and linear power supplies,
as well as custom, OeM linear, floppy
disc, microprocessor, Micro-Reg low
power, and S-100 bus supplies. Sierra-
cin/Power Systems, Sylmar, Calif.
Circle 298 on Inquiry Card
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The right motor for you

HORSEPOWER 1 1 1 1
SIZE TYPE 150 100 75 60
induction
26
3.11” synchronous
dia.
shaded pole
29
3.37" induction
dia.
30 induction
3.62"
dia.
synchronous

33 induction

3.84"

dia.  synchronous
42

4.69” induction
dia.

How can you design the right AC motor into your
new equipment? Check the speed-HP envelopes
above, then ask Robbins & Myers for exactly what
you need. You will get precisely the speed, perform-
ance, features, and long life you require. Superior
manufacturing technology then yields consistent
motors from production lot to lot.

This approach differs from motor manufacturers

who may force you into their standards rather than
match your application needs. It’s one reason
Robbins & Myers motor customers return again
and again; the motors help them build a
trouble-free reputation. Request catalog D-1120
from Electric Motor Division, Robbins & Myers,
Inc., 1345 Lagonda Ave., Springfield, OH 45501.
Tel. 513-327-3329.

-ROBBINS
TIMYERS
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LITERATURE

Software

Catalog details information about C
and Pascal compilers, crosscompilers,
and Iris operating system for mini- and
microcomputers. Whitesmiths, Ltd,

Backplanes

Brochure featuring spec tables and
diagrams describes PDQ/DSC DEC com-
patible pressfit backplanes. Stanford
Applied Engineering, Inc, Santa Clara,

New York, NY.
Circle 299 on Inquiry Card

Calif.
Circle 300 on Inquiry Card

Digital Signal Processing

Application note explains use of
TDC1023J all-digital correlator, as well
as basic theory of correlation; systems
and timing diagrams illustrate text.
TRW LsI Products, La Jolla, Calif.

Circle 301 on Inquiry Card

214

WESTREX

DOT MATRIX PRINTERS

HEAD
FOR
THE
BEST

MODEL 801

LOW PROFILE
LOW WEIGHT
PRINT HEAD

The unique, low
profile WESTREX 801
Print Head is used in
all 800 Series printers.

It features a 7 needle
vertical array with minimum
friction, straight needle paths,
low power consumption, a 100%
duty cycle and an average life
of 100 million characters.

S3143S 008

WESTREX 800 Series of 150 character per second, alphanumeric bi-directional
printers include split platen, flat bed slip/document and 51 to 96 column journal
printers in a variety of standard models to suit many OEM applications. All utilize
the same simple, reliable drive system, head position sensors, ribbon transport
mechanism and other quality tested components for maximum cost effectiveness.

For full details, write or call us

Litton WESTREX OEM PRODUCTS

1140 Bloomfield Avenue, West Caldwell, N.J. 07006 (201) 227-7290
IN FRANCE — WESTREX OEM PRODUCTS

103-107 Rue de Tocqueville, 75017, Paris, France 01-766-32-70

IN SWEDEN — WESTREX OEM PRODUCTS

Box 3503, S-17203 Sundbyberg, Sweden 46/8+981100

CIRCLE 159 ON INQUIRY CARD

Power Supplies

Four-color handbook details electrical
and mechanical parameters of over
200 power conversion products.
Datel-Intersil, Mansfield, Mass.

Circle 302 on Inquiry Card

Relays

Catalog features drawings, charts,
diagrams, and tables describing
AGASTATR pulse counting, timer delay
relays. Amerace Corp, Control Prod-
ucts Div, Union, NJ.
Circle 305 on Inquiry Card

Heat Sinks

Design guide provides data and specs
for custom, aluminum extruded heat
sink shapes. Aham Tor Inc, Rancho
California, Calif.

Circle 304 on Inquiry Card

Data Logger

Charts, photos, and diagrams present
design information and application for
Digitrend® 235 in 20-p, 2-color
brochure. Doric Scientific, Emerson
Electric Co, San Diego, Calif.

Circle 303 on Inquiry Card

Relays and Switches

Tables, diagrams, and photos describe
line of dry reed and mercury wetted
devices in 14-p catalog. Socapex,
Canoga Park, Calif.

Circle 306 on Inquiry Card

Computer Repairs

lllustrated brochure describes how
OEMs and end users can save money
on computer repairs. Digital Data
Systems, Inc, Plantation, Fla.

Circle 307 on Inquiry Card
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After you compare” features and performance...then look at @
price. With the Digi-Data Model 2516 KSR printer terminal, 4
you get more value at 16 to 30% lower cost.**

For that Receive Only application, our 2511 RO provides similar
advantages. And once your Series 2510 is installed, you have the ®
reliability of fewer components with no cooling fan required... o
and the serviceability of a single board controller.

After you compare, we know you'll be convinced...
the Digi-Data 2516 is “FIRST IN VALUE".

. 8580 Dorsey Run Road, Jessup, MD 20794

al  (301) 498-0200 @

. o . .. First In Value

DIGI-DATA
CORPORATION

*Specifications and pricing obtained from vendor literature for comparably equipped units.
**Substantial OEM quantity discounts available.

DIGI—-DATA AT Tally HF
2516 820 T1612 2635 B
SFEED 150-200 1SO 160 180
[Characters/sec]

Width Cab DIERE - 26 .0 " 25 B e
SIZE Depth 18.3" 21 .0 g o e 23.0"
Height 8.5" = B 8.5" 8.35"
WEIGHT I[lbs] 39 L O 69 Sé6
Maximum
BEAUDRATE 19200 2600 2600 2600

EXTENDED
BEUFFER Yes No Yes No
CAFABRILITY

PRICE $2150. E2545. $2605. $3950 .

DIGI—-—DATA CORFORATION
«aweFirst in Value?
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ACCORDING TO THE LATEST FIGURES, 37% OF ALL U.S. PATENTS
WERE ISSUED TO FOREIGN CITIZENS.

In 1979, 37% of the newest ideas in this country
didn't come from this country.

Many of them came from industrial rivals, eager
to whittle down the technological lead that our coun-
try has held for so long. The largest share of U.S.
patents went to Japan. The second largest share
went to West Germany.

These and other countries seek U.S. patents in the
hope of obtaining exclusive manufacturing rights fo
certain types of products here. This is especially wor-
risome in light of our determination to become less
dependent on foreign goods.

Alarming as these patent figures are in themselves,
they are even more alarming as symptoms of an
overall decline in American technological innovation.

Send for our free booklet

What can we do to reverse this decline? One of
the most important things is to make sure that our
colleges and universities continue to be strong. Our
colleges and universities are vitally connected
to every aspect of American science and engineering
and business.

Most of the technology we have today is based
on research generated by American colleges. Most
of our great minds were educated there.

Unfortunately our colleges are being hurt by
inflation.

So please make sure that your company is giving
as much as it can, as much as it should, to the college
or colleges of its choice.

America doesn't have a patent on ingenuity.

How to Develop an Effective Program of Corporate Support for Higher Education!” Write CFAE, 680 Fifth Ave., New York, N.Y. 10019

HELP PRESERVE AMERICAN KNOW - HOW.
GIVE TO THE COLLEGE OF YOUR CHOICE.

216
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COMPUTER DESIGN ANNOUNCES...
REGIONAL REGRUITMENT PAGES

Recruitment Clients of COMPUTER DESIGN will be able to take advantage of this great
opportunity in our opening JUNE ISSUE. Regional Pages will be available in two of the

“HOT SPOT’’ areas of the country:

S

Specifications:

a.) Agency Discounts do apply
b.) Black & White ads only

¢.) Space does not count toward
earned frequency in your regular
Adpvertising Program

d.) Advertising in Full Page In-
crements only

RATE:

FULL PAGE . . . $1175

ONLY FOUR PAGES
AVAILABLE FOR EACH
REGION!

In order to take full advantage of

this unique opportunity call now to
reserve space.

Contact: JOHN G. FRENCH

CLASSIFIED ADVERTISING
MANAGER

(800) 225-0556 (617) 646-7872

Verbatim Corporation, on the San
Francisco Peninsula, one of the
world’s leaders in the manufacture
of removable magnetic storage
products for the computer and word
processing industries with 1300
employees in several countries ...
has an immediate opportunity for:

Magnetic Recording
Staff Engineer

Advanced Technology Department
Assume responsibility for analysis of magnetic recording problems on flexible
media as well as the analysis of high density recording potential of new media
products. You will also be involved with equipment set-up and circuit design as-
sociated with digital recording studies.
You must have a BS/EE of physics (or equivalent) and at least 3 years experience
in the magnetic recording industry.
VERBATIM offers an exceptional strong compensation and benefits package in-
cluding Company Paid Life/Health/Dental/Disability and semi-annual merit
reviews.
For immediate consideration, please send your resume to Louis A. Kaplan,
Manager of Personnel Services, VERBATIM CORPORATION, 335 Soquel Way,
Sunnyvale, CA 94086. (408) 245-4400. An equal opportunity employer m/f/h/v.

erbatim

magnetic storage media

\
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S WE WROTE
> THE BOOK
ON EMI/EMC

O <«
\(\ i8] VAX Electronic Engineering in the field of

PDP/11’s Electromagnetich Compa;ibility (RF%/_I;:\MI/EMC) is a
= unique and sophisticated science. The world is

i M-68000's saturated with such emissions from a vast variety of
sources, both natural and man-made, and their

i ineers actions and interactions have tremendous influence

7 . throughout the frequency spectrum.
;(:r’;;le?ueorlePsrpoc: e' ?s?r'?gz?"rrgﬁsfg:z)gzgpsgfeop er- If you are an electronic engineer involved in the

2 design, testing, manufacture, or operation of
afing systems. Prefer BSEE/CS plus 3-4 years electronic equipment and devices and desire to be

experience including UNIX" and C Language. ahead in your field—you need technical “How-To-
N s Qifrodemenof BeRi Bbotorcien Do-It" handbooks from the leader in EMI/EMC
e _ disciplines, Don White Consultants, Inc.

Hardware Design Engineers Six-Volume EMI/EMC Series, by Donald R.J.

You'll be responsible for development of 8/16 White, M.S.E.E., and BSEE, PE is a handsome

Bit Microprocessor Systems and 16 Bit Mini- casebound series of handbooks comprised of over

computer Systems. Prefer BSEE/CS plus 2-4 3,000 pages of text, illustrative examples,

years experience. mathematical models, figures and graphs. These

books include:
e Theoretical and Conceptual Engineering e EMI

Software Engi_neers Prediction & Analysis e Design Guides e Control
; : o Methods and Techniques e Test Instrumentation and
Yo{:j" be :esg;m&ble for mnmcpmputgr Sﬁiﬁ&ls Procedures e EMI Specifications and e Regulations
and applications programming using ' of pertinent MIL-STDS, FCC Rules, Industrial/Trade,
C and Assembly Longuog.e' Prefer BSCS, EE, Commercial and Consumer EMI Regulations and
Math plus 2-4 years experience. Specifications.

Be on top of the world of EMI/EMC.
Submit your confidential resume with
salary history to : d‘w‘"‘ "*c,‘(‘

Mary Lou Tetley } B -4 ¢ .’:E
Employment Supervisor r D\ L

97 Humboldt Street

Rochester, New York 14609 : o m:'m»\,
(716):482:5000 ext. 397 ' T Rl N R I W L e e e e T T R S N e
EOE - M/F For more information and a FREE brochure, send in this form
or write to:
Don White Consultants, Inc.
: A The International Training Centre
S%Qiggecgm%% State Route 625, PO Box D
g Gainesville, Virginia 22065, U.S.A.
T cunE flosct cxict == EoMEE ES Phone: (703) 347-0030 Telex: 89-9165 DWCI GAIV
the Ie?de'f"n c':?’e'ek()p't INCORPORATED Attn.: Mr. Tracy Johnson
ment of fauli-ioleran
data management /- S BRI
systems . Company
Address
City/State/Zip

CIRCLE 138 ON INQUIRY CARD

a job
that’ll get you
Where Professionally trained

Navy people are serving throughout the world.

For adventure, security and a challenging

career, see your Navy recruiter or call toll-free:
800-841-8000 (in Georgia, 800-342-5855)

Navy

CIRCLE 139 ON INQUIRY CARD
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Who will be first
To see info the
depths of space?

It could be you and Hughes Electro-
Optical and Data Systems.

We built the first long wavelength in-
frared sensor ever launched into space,
and a cryogenic rocket-borne infrared
telescope that’s sighted hundreds of
new celestial objects. Looking earth-
ward, also, our scanners map the globe
every eighteen days. In fact, we’re mak-
ing a wide range of electro-optics,
fiber-optics, thermal imaging and in-
frared systems that are like second
sight on earth for mankind’s benefit
and the defense of the nation.

Today, Hughes is one of the nation’s
largest employers in virtually every
engineering, scientific, computer and

technical discipline — with 1,500 pro-
jects and a $6 billion backlog. Yet we're
decentralized to give you the kind of
environments that stimulate innova-
tion and individual recognition.

And our new facility in El Segundo
will be a 140-acre city of research and
development, manufacturing and test-
ing excellence, to help thrust your vi-
sion into the future.

Who will be first with the optical and
data systems of the future? It could be
you and Hughes.

At Hughes Electro-Optical and Data
Systems, we’ll introduce you to people,
ideas and jobs that could change your
world. And maybe ours.

It could be you and Hughes
Electro-Optical and

@
(

Data Systems.

i T
“1Nrlwllmrlllllvmml )

[

2

-t |

A Kazxghe ©
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Call or send resume to:

Hughes Electro-Optical
& Data Systems

P.O. Box 913, Dept. DC-5

El Segundo, CA 90245

(213) 616-3374

Current openings:

Electro-Optical/Optical Design
Infrared Systems

Materials & Processes
Metallurgical

Computer Science/Software
CAD/CAMI/CAT

Analog/Digital Design
Components & Materials
Control Systems Design/Analysis
Cryogenic

Electromechanical Packaging
Servo

Space Sensors

Facilities

Test Equipment Design

HUGHES
G HES R RS T
ELECTRO-OPTICAL

& DATA SYSTEMS

Proof of U.S. Citizenship Required
Equal Opportunity Employer
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COMPUTER DESIGN System

Your p'rod‘itét
could be

‘next month

T

| MINIATURE FLYBACK TRANSFORMERS
FOR CRT DISPLAYS
| New comprehensive line covers virtually
| every CRT requirement up to 28 KV. Features
and options include integral rectifier, epoxy-
I resin, encapsulation, metal covered units,
units with built-in voltage multipliers and
focus resistors.
| Designed for maximum reliability in display ap-
I plications.
MURATA CORPORATION OF AMERICA1148

| Frankiin Road, S.E., Marietta. GA 30067 ! TELETERMINAL CORPORATION, Greenland, | Hauppauge, NY 11787. Phone (516)
| (404)952-9777 CIRCLE 528 | NH03840.(603)431-1200  CIRCLE 529 =_582‘4422' i
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|
| COMPUTER DESIGN ICOVIPUTER DESIGN I COVIPUTER DESIGN
' THE MAGAZINE OF COMPUTER BASED SYSTEMS lTHE MAGAZINE OF COMPUTER BASED SYSTEMS I THE MAGAZINE OF COMPUTER BASED SYSTEMS
| | !
l 1980 BRAND RECALL SURVEY :1980 BRAND RECALL SURVEY : 1980 BRAND RECALL SURVEY
| I |
I VOLUME I: I VOLUME II: I VOLUME IIl:
I * Computers I * Design Equipment I e Components
|  Data Acquisition and Control I « ICs and Modules I

* Peripherals I  Test Equipment and |
| Instrumentation
I * Memory Systems | |

e Recording Media l I
l e Services l I
: ¢ Software/Firmware I I

: |

=Can Shirley at (617) 486-8944 Price: $75 || Call Shirley at (617) 486-8944 Price: $50 | Call Shirley at (617) 486-8944 Price: $50
L | |
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| S-7100 BUS CARD CAGE

I EIA standard, holds 21 S-100 bus cards on

Model CCK100 has ad-
| justable struts for mounting screwdown card-
edge connectors or Vector Model 8803
S-100 bus motherboard without hole drilling
or special hardware. Measures 19 inches

% inch centers.

wide by 12.2 inches high by 8.9 inches deep.
$49.80 ea.
| 12460 Gladstone Ave., Sylmar, CA 91342.

FLYREADER 232/PAPER TAPE READER
IThe FLYREADER 232 is a 300 character per
|second PAPER TAPE READER with both
RS232C and current loop interfaces. 16 dif-
| ferent Baud rates and various data formats are
conveniently switch selectable from the rear
panel.
| Ascll
I $745.00 off the shelf delivery.

Remote start/stop is possible with
characters DC1 and DC3. Price

VECTOR ELECTRONIC CO.,
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PERMANENT

| MAGNETS

..Come to the INDIANA GENERAL STORE

| for high energy cast Alnico ... Sintered Alnico
for small, intricate shapes ... Economical In-
l dox® Ceramic magnets Cunife close
tolerance stamped or formed parts ... Space-
I saving Incor® Rare Earth Materials with
highest energy product available ... High
quality Indalloy® formed or machined in in-
I tricate parts. Ask for complete file of current
permanent magnet technical data. INDIANA
I GENERAL — MAGNET PRODUCTS, 405 EIm
| St., Valparaiso, IN 46383 (219)462-3131.

| 5 VOLT-300 AMP POWER SUPPLY

' 115/230 Volt Input Bit Output
VDE Safety Requirements EMI Input Filter

I Logic Inhibit Internal Cooling

| Soft Start Industry Standard Mounting

I Remote Sensing Parallelability
Overvoltage/overcurrent Protection

l Noise, Ripple and Spikes/100 MVP-P max.

Input Voltage Single Phase/115/230 VAC + 15%
Input Frequency Range/57-63 Hz-47

I (440 Hz available)
Overvoltage Protection/6.5 volts

| output Current Limit/315 + 10A

l Short Circuit Current/75A max.
Efficiency/70% min.
Remote Sense/.5 V max.
Polarity/Floating Output

I Input/Output Isolation/+ 200 VDC from ground
Operating Temperature/0-71°C (full load to 55°C)

I Size, Weight/5 x 8 x 15 inches, 29 pounds

ICEAG Electric Corp., 1324 Motor Pkwy.,
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DISCRETE POWER TRANSISTORS
Darlington Transistors: Second-Sourcing l

D44E, D45E, TIP100-107, TIP110-117
TIP120-127, TIP140-147, TIP640-647
Low Saturation Transistors: Second Sourcing |
D44C, D45C, D44H, D45H, TIP29, 30, I
31, 32, 33, 34, 35, 36, 41, 42
Fast Switching Transistors: Second Sourcing I
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ZERO INSERTION FORCE SOCKET

A true Zero Insertion Force (ZIF) for high pin
count devices, microprocessors (ROMS, l
PROMS, etc.). No force to insert or extract, so
no damage to IC legs! No tools are required
either! Contracts are normally open and are I
closed by a unique cam action controlled by a I
D44Q, D44R, TIP47-50, TIP51-54, l dual lever. Contacts close on smooth, flat side
2N6678, 2N6547, 2N6308 ' of IC legs. Heat treated beryllium copper con-
MJE13004-5, 13006-7. tacts, gold or tin plated. Available for 24, 28, I
' Horizontal Deflection Transistors: Second I 40 pin devices on .600 centers, 64 pin on l
Sourcing MJ12004, 12005, BU406-407, | .900 centers. '
BU406D-407D, BU108, BU208, BU500 | ARIES ELECTRONICS, INC, P.O. Box 130, l
WINTEK CORP., 1801 South St, Lafayette, | SANYO SEMICONDUCTOR CORP. 7 Pearl I Frenchtown NJ 08825. (201) 996-6841,
IN47904;(317)742-8428. CIRCLE 531 ! Court, Allendale, NJ 07401 CIRCLE 532 ! TWX 510-235-3391 CIRCLE 533
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6800 MICRO MODULES
FOR INTERFACING TO: sensors, transducers, |
analog signals, solenoids, relays, lamps, l
pumps, AC motors, DC motors, stepper
motors, keyboards, displays, 488 GPIB.
ADDITIONAL FEATURES: 6800 MPU, l
counter/timer, fail safe battery back up.

I RS232 DATA SWITCHING MATRIX
I -Implements every possible connection be-
| tween Tx Data and Rcvd Data for eight 1/0
ports.

*Manual Control and connection monitoring

PRODUCT-SPECIFIER MAILING LISTS | GRAY SCALE PRINTER
If you want to evaluate a product or the l Remarkable gray scale resolution! Great
l market for it, why not send a questionnaire to y detaill The CEC® 912 Gray Scale Printer of-
the computer-based systems designers who | fers 16 true gray scale steps. 200 picture I via built in key array and 8 x 8 LED display.
I will specify or approve it for purchase. We can I elements per inch, hor. & vert. (or 40,000 per § - Non-volatile memory for 16 connection ar-
provide the precise direct mail lists you need. | sq. in.)! High speed printouts on inexpensive | rangements.
You can choose by nature of design work, i paper. Archival quality. Unaffected by am- I +20 ma, RS232, or TTL may be mixed.
l nature of organization, products specified, ; bient conditions. Call Cliff Haber, (213) 796- | - Remote selection via parallel TTL interface.
geographical area, etc. | 93811 Ext. 2575. I $995 (1-4, USA only), DIGITAL
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COMPUTER DESIGN DIRECT MAIL LISTS 11 | BELL & HOWELL CEC DIV. 360 Sierra Madre | LABORATORIES,600 Pleasant St., Water-
l Goldsmith St, Littleton, MA 01460 (617) l Villa, Pasadena, CA 91109.
. CIRCLE 535__

| town, MA 02172. (617)924-1680.

486:8944_ . CIRCLE 536
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« INTEGRAL

AMPEX INTRODUCES 165 AND 330
<o HEAT SINKS
ke

I MEGABYTE WINCHESTER DRIVES
Discover the two newest Capricorn Series I
| Winchester 3350 rack-mounted disc drives. |

600

VOLTS

RS T N T R e |
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QUICK-CONNECTS

l LOW COST POSTCARD MAILINGS
Here’'s a way for your company to test new
product acceptance, offer catalogs, find new

I applications, or support ongoing product lines.
Computer Design’s POSTAL MAILERS go to

I our 70,000 domestic subscribers 4 times

| each year. Rates start at $895 per card and
go down with frequency.

Contact Maureen Sebastian, COMPUTER

l DESIGN,

11 Goldsmith St. Littleton, MA
LO1 460. (617)486-8944. CIRCLE 537

Attractive price combined with reduced com-
ponent count, self-test diagnostics and

| modular design add up to low cost of owner- I

| ship. Standard SMD/CMD compatibility and |
simple design for fewer interconnections, high

l reliability. For details, call Gary Owen at (213) I
640-0150. Or write AMPEX CORPORATION,

| MEMORY PRODUCTS DIVISION, 200 N.

| Nash St, El Segundo, CA 90245.

I AMPEX I
MAKES THE DIFFERENCE CIRCLE 538

RECTIFIER BRIDGES

New integral heat sink provides better heat transfer for higher current
ratings at lower cost. UPI50 Series: 50A.; 1,000 A. surge; up to 600 PRV.

FREE SAMPLES

Outline your application on company stationery for free test samples. -
Use reader service number for catalogs and prices.

Buy from ":e specialist

eluliélectromc device

21 Gray Oaks Ave., Yonkers, N.Y. 10710
(914) 965-4400, TWX 710 560-0021

CIRCLE 539
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MCS SIMPLY EXISTS TO PROVIDE THE MARKETPLACE WITH
DEC LSI-11 COMPONENTS @ FAST @ LOW PRICED @ WORLDWIDE

iTini Computer
Suppliers, Inc.

25 Chatham Rd., Summit, NJ 07901 /201-277-6150 /Telex 13-6476

CIRCLE 141 ON INQUIRY CARD

HOW COULD YOU USE
YOUR MICROCOMPUTER
MORE EFFECTIVELY?

over 1,000 people found out by attending one of our seminars.

e you will actually wire and debug interfaces.

e your texts are from the “Blacksburg Series”
written specifically for these workshops.

e your instructors, Dr. Paul Field, Dr. Jonathan
Titus, Dr. Christopher Titus and Mr. David
Larsen, are leaders in microelectronic
education.

' ® you will learn how to use 8085/8080/Z80
microprocessors.

e June 25-26-27 Microcomputer interfacing,
programming and design.

e June 22-23-24 Digital Electronics for auto-
mation.

For more information: Dr. Linda Leffel, Center
for Continuing Education, Virginia Tech,
Blacksburg, VA 24061. (703) 961-5241.

222 CIRCLE 142 ON INQUIRY CARD
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At Southern Case, we've done a lot of think-
ing about a lot of packaging, packaging that’s
conveniently portable, protective, light-
weight, yet rugged as a tank. We'd like you to
think about our custom cases for your com-

puters and computer terminals.

Think about our low-cost custom fit, with
fabric lining to cradle and protect delicate

equipment.

Think about tough, blow-molded poly-
ethylene in a double walled construction

with a buffering layer of air.

Think about an attractive, grained surface
that sheds water, grime, and most chemicals,
a surface that won't tarnish, rust or corrode.

Think about sturdy metal hinges and metal
locking hardware, engineered to stand up to

the roughest stress, motion, wear, and tear.

Whatever you think up, we can design a
case for it. Contact us today at Southern Case -
for the best in packaging at practical prices.

We think you'll like it.

s(goumem Case,Inc.

P O. Box 28147/Department CD/Raleigh, N.C. 27611
(919) 821-0877

CIRCLE 143 ON INQUIRY CARD
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EAD blowers will help keep

your product running cool.
Quietly and
COOLERS : "
ball bearing

construction is just one indication of the ex-
ceptional quality. There are single and dual
centrifugal blowers. Filtered box blowers.
Mixed flow blowers. And more.

There’s another way to cool it. With EAD
fans. Vaneaxial. Propeller. Tubeaxial.

If you’re moving air, from 3 to 2000 cfm,
EAD has a wide choice of standard solu-
tions. With over 35 years experience, we
can also tackle your special design
problems. We’ll help you
keep your cool.

Phone or

write. 4

Eastern AirDevices

1 Progress Drive, Dover, New Hampshire 03820
TEL. (603) 742-3330 » TWX (510) 297-4454
EAD, Holtzer-Cabot and Janette motors @

CIRCLE 124 ON INQUIRY CARD

CD’ SALES OFFICES

HOME OFFICE

Director of Marketing
Gene Pritchard

Direct Marketing Sales Mgr
Maureen Sebastian
Classified Advertising Mgr
John G. French

11 Goldsmith St.

Littleton, MA 01640
(617) 486-8944

NEW ENGLAND AND
UPSTATE NEW YORK

Regional Sales Manager
Carol E. Fountain

11 Goldsmith St.
Littleton, MA 01460
(617) 486-8944

224

ad WIRE & CABLE

MEDICAL INSTRUMENTATION — Some U. L. Approved

ELECTRODE WIRES — Silver, Platinum,
Stainless, Palladium

MINIATURE ULTRA FLEX WIRES — various
conductors & insulation

MINIATURE ULTRA FLEX CABLES — various conductors,
insulation & jackets

BRAIDS — large range of sizes - Copper,
Stainless, Silver, Gold

MAGNETIC HEAD CABLES — over 70 specifications

MAGNET WIRE — all sizes - temp. Ranges-
Bondable-Bifilar-Trifilar

LITZ WIRE & CABLE — types 1 thru VIII

INSULATED AIR SPACED U.L. APPROVED GROUND CABLES
— very flexible

HI TEMPERATURE 800°F, 1500°F, 2000°F

LO NOISE CABLES — made for specific applications

COONER WIRE
COMPANY

9186 INDEPENDENCE AVE., CHATSWORTH,

CA.91311  213-882-8311

MIDDLE ATLANTIC
STATES, LONG ISLAND
AND SOUTHEASTERN
STATES

DICK BUSCH, INC
Richard V. Busch

6 Douglass Dr., R.D. #4
Princeton, N.J. 08540
(201) 329-2424

MIDWESTERN
STATES AND COLORADO

BERRY CONNER
ASSOCIATES
Berry Conner, Jr.
88 West Schiller St.
Suite 2208
Chicago, IL 60610
(312) 266-0008

CIRCLE 125 ON INQUIRY CARD

WESTERN STATES
AND TEXAS

BUCKLEY/BORIS
ASSOC., INC.
Terry Buckley

Tom Boris

John Sabo

Barbara Arnold
22136 Clarendon St.
Woodland Hills, CA 91367
(213) 999-5721

(408) 866-8735

(714) 957-2552

*(T™)
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New from HIPLQT"
6-pen plotting for as little as $1480*.

FCC class B tested.
UL listed.

DIGIT 1 pLOTTER j
WP T
Llled. wtndl oy

And you can retrofit your present single pen HIPLQT for only $395.

The new HIPLOT DMP Series
6-pen option makes high perfor-
mance multi-pen plotting affor-
dable. It's available on all six
models in the HIPLQT family so
you can enjoy the advantages of
multi-colored plots on surfaces of
8%2" X 117 (DIN A4) or 11" X
17" (DIN A3). Of course, you also
get the standard HIPLQT range of
capabilities such as intelligence,
controls, interfaces and resolu-
tions. There's a model for virtually
every plotting application.

Big Performance in a Small Plotter
Since it’s introduction, the

HIPLOT DMP Series has been rec-

ognized as the innovative plotter

TM Trademark of Houston Instrument.
" U.S. Suggested retail prices
Centronics® registered trademark of
Centronics Data Computer Corp.

line which made low-cost, high
performance digital plotting a
reality.

Now, with our new 6-pen
option, there’s an exciting new
dimension in the DMP Series’ ver-
satility. Imagine two standard
models with RS-232-C and parallel
interfaces, four intelligent models
with RS-232-C or Centronics®
compatible interfaces, a choice of
controls, resolutions, and pen
speeds. Add to this the ability to
plot with 6-pens on paper, vellum
or mylar (ideal for overhead pro-
jectors) and you have the ultimate
plotter price/performance com-
bination — the perfect choice for
the user or OEM.

Circle 145 for Literature

Easily Retrofitted to Existing
HIPLAT Models

If you already have a single
pen DMP-2, 3 or 4, don't despair.
For as little as $395" you can
upgrade these models with our
6-pen conversion kit. It's simple to
do . . . and the complete change
can be made by the user in only
six minutes.

So why wait? Let us send you
complete information on this
breakthrough in affordable, multi-
pen plotting. Contact Houston In-
strument, One Houston Square,
Austin, Texas 78753. (512) 837-2820.
For rush literature requests, outside
Texas, call toll free 1-800-531-5205.
For technical information ask for
operator #5. In Europe contact
Houston Instrument, Rochester-
laan 6, 8240 Gistel, Belgium.
Phone 059/27-74-45.

GRAPHICS DIVISION OF

BAUSCH & LOMB (@)

Circle 146 to Have a Representative Call



Ask Ramtek.

.
(Nobody knows more about Colorgraphics)

Get the most out of your computer graphics
with a monitor from Ramtek.

Choose the right monitor for you from our complete line performance that have made Ramtek the world’s largest

of more than forty models—13 to 25 inches, color or independent manufacturer of raster scan computer graphics
monochrome, cabinet or rackmount. and imaging systems. From our most sophisticated 9400
The 800 Series: Highest resolution ever in a raster CRT. Series to the 6212 interactive terminal, Ramtek has led the
Ramtek's 800 Series color and monochrome monitors way with colorgraphic systems for CAD/CAM, process
bring the advantages of raster scan to even the most control, management information, medical imaging,
sophisticated display system. Sold exclusively by Ramtek, command and control and computer 3|mulat|on

these monitors address a 1280 X 1024 picture element
(pixel) matrix.

The 700 Series: High performance
at a lower price. For users who
don't require 1000-line resolu-
tion, Ramtek has the
700 Series with 640 X
512 addressable
pixels. The Model 714
uses the latest in-line
color gun technology
to achieve cost-effective
color displays.

Why a high performance monitor? Computer graphics ‘
users are demanding more resolution,
color and performance. To find out
how to compare the differ-
ence in high-perfor-
mance monitors, write
on your company's
letterhead to Ramtek, |
2211 Lawson Lane,
Santa Clara, CA 95050 |
and request “High
Performance Monitors for \
Computer Graphics and Imagmg It's

From the company that pioneered

raster color graphics. Our monitors :ES’)S(EEIBEEIUEHI]\F(?I;A' of Ramtek's "USE OUR |

display the same high quality and R series. - S L L) |
OurExperience Shows.

REGIONAL OFFICES—Santa Clara, CA (408) 988-2211, Los Angeles, CA (714) 979-5351, Albuquerque, NM (505) 884-3557, Dallas, TX (214) 422-2200, Houston, TX
(713) 774-2233, Chicago, IL (312) 397-2279, Seattle, WA (206) 838-5196, Washington, D.C. (703) 893-2020, Cleveland, OH (216) 464-4053, Boston, MA (617) 273-4590,
Metropolitan NY (201) 238-2090, Maitland, FL (305) 645-0780, Pittsburgh, PA (412) 931-2500, New York/Canada (716) 425-1742, The Netherlands 31 (0) 2968-5056.
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