HIGH-POWERED IMAGE PROCESSING ON A PC GET'; CLOSER/62 1
MOTOROLA GRABS THE LEAD IN ECL DENSITY/71
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A PRACTICAL WAY TO TURN OUT
JOSEPHSON JUNCTION CHIPS

HOW HYPRES USES ITS ICs TO BUILD 70-GHZ SCOPES
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“This isnt going to be easy.”

‘And because we had the edge
Srom the very beginning.”

“Who else offers a true 32-bit
microprocessor supporting Ada
over the full temp range with rad
hardening?”

Miliary

“The important ones never are.

But that s why e won the bid —
because we can make the
tough decisions.”

“You mean the Military Series 320007

"No one. That s why National

was the easiest part of the decision.”

Series 32000.

When theres more at stake than
the fate of your product.

The Military Series 32000 is the
onlv complete 32-bit military solution.

It offers you a rad-hard, JAN,
high-performance engine with a full
complement of design tools and high-
level language support.

Each CPU in the family is 100%

compatible with all the other members,

S0 You can migrate vour designs to
higher performance levels while pro-
tecting vour software investment.

Each CPU also supports separate
floating-point, timing-control, and
interrupt-control operations, so vou
can design exactly the type of advanced
system you need.

In today’s defense environment,
vou need the full range of capabilities
offered by the Military Series 32000:

Rad-Hard. Sandia National Labo-
ratories selected the Series 32000 over
all other 32-bit microprocessors to
develop a special CMOS 106 radiation-
hardened cluster.

Series 32000 is a registered trademark of
National Semiconductor Corporation.

Ada is a trademark of the U.S. Government
Ada Joint Program Office.

VADS is a trademark of Verdix Corporation.
© National Semiconductor 1986

Ada™ The Verdix Ada Development
System (VADS™) supports the Series
32000, making it a complete hardware
and software package for military
applications.

883C. The Series 32000 micro-
processor family is designed to comply
with MIL-STD-883 Rev. C, including
the full temp range of -55°C to +125°C
with low-power advanced CMOS fab-
rication. And, for early prototvping.
National has implemented its unique
Military Screening Program (MSP),
arigorous new-device testing program
that ensures vou of fast delivery of
high-pedigree devices.

Circle 1 onreader service card

38510. The Series 32000 is also the
only 32-bit microprocessor to be selected
under a contract from RADC to Boeing
Aerospace for characterization of
MIL-M-38510 JAN slash sheets.

Which means that ezery 32-bit
microprocessor intended for military
applications will have to measure
up to the Series 32000.

So why trust vour design to a
microprocessor that has to meet the
standard — rather than the one that has
set the standard?

You can't afford to settle for less
than the Series 32000. Because the fate
of your product — and possibly the fate
of a lot more than vour product — is
resting on your decision.

So make the right one. Contact
National Semiconductor today:

National Semiconductor
Series 32000, MS 23-200

P O. Box 58090

Santa Clara, CA 95052-8090

National
Semiconductor



At The Mitel
CMOS Foundry
You're Invited In

Customer input is an essential element at our
foundry. You know why your circuit was
designed, what performance is expected from it,
what its cost-constraints must be and what
deadlines must be met by our shipments of your
wafers.

Mitel Semiconductor has an excellent
customer interface along with first-rate foundry
capabilities. Nothing is more frustrating than
explaining your needs without receiving any
response. Our tracking system produces weekly
reports or you can get updates by phone or by
electronic mail at any time.

Most Mitel customers have tried other
foundries, then come to us because of our
emphasis on customer liaison and support. This
emphasis gets the results you expect within the
time frame that we agree on - normally five
weeks from PG tape to completed wafers. After
all, it'’s speed with high-yield production that
counts!

The Mitel foundry can be your one-stop North
American resource for all CMOS fabrication
services from mask-making to final shipment.
It’s financially stable, completely approachable
and consistently accountable to its clients for
timely, quality production.

Mitel Foundry Delivers
On Time - Every Time

@ MITEL SEMICONDUCTOR

UNITED STATES
San Diego, California. Telephone: (619) 276-3421.

San Jose, California. Telephone: (408) 249-2111.

Oakbrook, lllinois. Telephone: (312) 655-3930.

Boca Raton, Florida. Telephone: (305) 994-8500.

CANADA

Kanata, Ontario. Telephone: (613) 592-5630.

UNITED KINGDOM

Portskewett, Gwent, South Wales Telephone: +44 291-423355.
ASIA

Tsuen Wan, Hong Kong. Telephone: +852 0-463641.
EUROPE

Denmark. Telephone: +45 1-612566.

Miian, italy. Telephone: +39 2-8245222/8245177.
West Germany. Telephone: +49 711-7701522.
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% B - TM, &%, Trademark of Mitel Gorporation
T . | ©Copyright'1886 Miter Corporation



EDITOR-IN-CHIEF
Robert W. Henkel

EXECUTIVE EDITORS
Samuel Weber (technical), Arthur Erikson (news)

MANAGING EDITORS GROUP
Bernard C. Cole, Tom Manuel
Benjamin A. Mason, Jonah McLeod,
Howard Wolff, Jeremy Young

ART DIRECTOR
Fred Sklenar

DEPARTMENT EDITORS
CAD/CAE: Jonah MclLeod (San Mateo)
Communications: Terry Feldt
Computers & Peripherals: Tom Manuel
Jonah MclLeod (San Mateo)
Industrial & Consumer: Wesley R. Iversen
(Chicago)
Military/Aerospace: Ron Schneiderman
Packaging & Production: Jerry Lyman
Semiconductors: Bernard C. Cole (San Mateo)
Software & Microsystems: Alexander Wolfe
Test Instruments: George Sideris (San Mateo)

NEWS DEPARTMENT
Features Editor: Jeremy Young
Front of the Book: Howard Wolff
New Products: Jack Shandle

EDITORIAL PRODUCTION & COPY DESK
Benjamin A. Mason (Director)

Production
Charles D. Ciatto (Mgr.), Kathy O'Neill

Copy Editors
Larry King (Chief), George Elfis,
Nancy J. Erickson

ART
Sachiko Soskin (Associate Director)

NEWS BUREAUS
Boston: Craig D. Rose (Mgr.), Paul Angiolillo
Chicago: Wesley R. iversen (Mgr.)
Dallas: J. Robert Lineback (Mgr.)
Los Angeles: Larry Waller (Mgr.), Ellie Aguilar
New York: Tobias Naegele (Mgr.)

San Mateo: Clifford Barney (Mgr.)
Frankturt: John Gosch (Mgr.)
London: Steve Rogerson
Paris
Tokyo: Charles L. Cohen (Mgr.),
Ayako Hayashihara

EDITORIAL ADMINISTRATION
Laura Aspery (Administrative Assistant),
Lisa Costenbader, Ina Gruber

PUBLISHER
Laurence Altman

Director ot Operations: Thomas E. Vachon
Director ot Circulation: Daniel McLaughlin
Production Director: Thomas Egan
Manager of Sales Administration:
Evelyn Schmidt
Promotion Associate: Diane Breder

PUBLISHER’S LETTER |

ournalists, in their un-

ending race to stay
ahead of the technology
as well as their competi-
tors, can be lucky or good.
The lucky ones are those
who happen to be stand-
ing in the right place
when the story breaks.
But the good ones do
their homework, develop
knowledgeable  sources,
keep abreast of develop-
ments, and anticipate just
where to stand and when
to stand there.

IVERSEN: “Everyore | talktois
excited about its prospects.”

ry of a small company
that has finally managed
to do what the big guys
couldn’t with Josephson
junction materials and
cooling: it has built the
technology into an instru-
mentation work station.
Next, Tobias tells why a
startup thinks it can suec-
ceed with commercial
products based on a tech-
nology that many have
written off as a laborato-
ry curiosity that will nev-
er work, and Wes follows
with an overview of the

Take  superconductiv-
ity—specifically, Josephson junction cir-
cuits. The technology showed great
promise in the laboratory 25 years ago,
but it has had its ups and downs—most-
ly downs—since then, reaching its nadir
in 1983 when IBM Corp. stopped work
on a superconducting mainframe com-
puter based on Josephson junctions.

Now, however, there is once again ex-
citement and anticipation among re-
searchers. Eventually, the word will get
around, but you can read the story right
now because Electronics has been on it
all along.

Two years ago, in an article by Wes
Iversen, we told you that the technology
was on an upswing [ElectronicsWeek,
Feb. 25, 1985, p. 28], and just last month
Tobias Naegele described breakthrough
work by IBM and others around the
world in superconducting materials
[Electronics. Jan. 22, 1927, p. 37].

So we were perfectly positioned to
cover the resurgence of interest in su-
perconducting, and we’re off and run-
ning in this issue. Starting on p.49 we
present a three-article package that will
tell vou just where the technolegy
stands and where it's going. We start
with Executive Editor Sam Weber’s sto-

latest work.

“The trigger is definitely the new ma-
terials that Tobias desecribed in his Jan.
22 story,” says Wes. “Everyone I talk to
about Josephson circuitry is excited
about its prospects, and everyone starts
oy mentioning the IBM work, One scien-
tist compares it to the running of the
first four-minute mile. It was the unat-
tainable goal for a century, a symbol
that went beyond track and field to
stand for the ultimate performance in
any field. Then, once it was done, other
milers began breaking four minutes all
over the place.”

Writing about the technique inevita-
bly leads to the military, which is quite
interested in superconductivity, and that
creates problems for journalists. “It
takes a long time to get anyone connect-
ed with leading-edge defense research
to talk to journalists,” says Wes. “One
interview took me two weeks to set up.
They wanted to know in advance what I
would ask, and then when they finally
decided to let the guy talk to me on the
phone, there was a security man listen-
ing in. But they're an integral part of
the story, and you have to play by their
rujes.”
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INSIDE TECHNOLOGY

Newsletters

Electronics, 17

¢ Semiconductor trade pact
threatened by new charges of
dumping

¢ Standard for multiplexing in
autos nears draft stage

¢ National Semiconductor will sell
Mitsubishi RAMs

International, 45

o NEC works hard to ready its
32-bit microprocessors

e Now surface-mount packages
can be used in prototype boards
® N'TT expert-system development
tool is hot item in Japan

Advanced research, 29
Ballistic diode bursts through
frequency ceiling

Computers, 30
DEC marches on: now it's a
desktop VAX

Supercomputers, 30
Cray aims at the low end with its
own Crayette

Data communications, 31
AT&T gets an ISDN headstart

Distribution, 31
Will new buying trend boost 1987
chip sales?

Disk drives, 32
Adaptec ups the ante in
controllers

Integrated optics, 33
IBM IC speeds up optical data links

Packaging, 36
How to make pin-grid arrays at
half the cost

Research, 40
GE gives away the store, but
keeps the business

COVER: A practical way to turn out Josephson junction ICs, 49
Tiny Hypres Inc. has tamed Josephson junction technology where
giants like IBM have failed. The company is turning out reliable
working circuits, and it has devised a simple solution to the cooling
problem so that its chips may be used as the heart of a blazingly fast
instrumentation work station. Operating as a digital sampling
oscilloscope, the PSP-1000 Picosecond Signal Processor can display
rise times of 5 ps and attain a bandwidth of 70 GHz

Hypres: Getting the rest of the world in step, 53

Building on what he learned during eight years at IBM, Hypres
president Sadeg M. Faris has set out to establish confidence in
Josephson junction technology by introducing it in small-scale
products, then moving gradually to supercomputers

Superconductor R&D moves ahead on several world fronts, 54
Evidence is building that decades of effort may finally make
Josephson junctions practical for a range of military and commercial
tasks; new materials may soon ease the cryogenic cooling problem

High-powered desktop image processing gets closer, 62

With its custom and semicustom chips, Visual Information
Technologies is aiming for a $5,000 desktop computer that can handle
high-end image processing

How long will it take image processing to blast off? 65
It could be quick, once standards are set and VLSI chips drive down
system costs. Whole new applications could then appear

SPECIAL REPORT: Tools bring board design back to the future, 67
A wide range of new products is helping pc-board designers to
simulate today’s complex designs and to handle surface-mounted
devices, high-pin-count VLSI chips, and ASICs

Motorola grabs lead in ECL density using MOSAIC lll, 71

A new 10,000-gate array is fabricated with submicron emitter widths,
but without submicron lithography; designers can choose from a
broad range of speed/power tradeoffs

ATA&T packs performance into its one-chip DSP, 74

The first commercial digital signal processor chip from AT&T squeezes
140,000 transistors onto 51 mm? of silicon—enough to implement a
9,600-baud modem with room left over for additional features

Technology Update, 76
Compaq finds small is still beautiful. . . Flexstar’s SCSI tester gets
high marks. . . Exar’s modem filter is paying off

MILITARY: System helps protect A-6 jet in combat, 78
A microprocessor-based system maintains the right amount of Halon
gas needed to prevent explosion in a fuel tank hit by hostile fire
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' NEW PRODUCTS

Newsletter, 23

¢ Performance Semiconductor
claims the fastest static RAM

¢ Teradata opens its relational
data base to PCs and superminis
¢ PC-controlled robot can replace
human wafer loaders

® ASIC tool kit allows mixing of
standard cells with different
geometries

Semiconductors, 88

¢ Bipolar Integrated Technology’s
floating-point chip set performs
60 million calculations/s

¢ Intel enhances its 80386
microprocessor with two ICs: DMA
and cache-memory controllers

® AMD’s TAXI chip set converts
parallel data to serial 10 times
faster than present systems

Design & Test, 90

e Kontron’s PLA 286 logic
analyzer doubles as a personal
computer and hosts other
laboratory instruments

Integrated Measurement Systems
Inec. handles 20 MHz and up to 100
pins but costs only $40,000
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COVER: NAVA BENJAMINI

A PRACTICAL WAY TO TURN OUT
JOSEPHSON JUNCTION CHIPS
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Military/Aerospace

Newsletter, 83

® DARPA expected to fund
' superconductive materials

|
| e An ASIC verifier from
|

research
¢ Surface-mountable modules
’ pack VHSIC chips
e Military ranked largest among
data-converter users

DEPARTMENTS

Publisher’s letter, 3

Why Electronics was perfectly
positioned to cover the resurgence
of superconductivity

FYl, 8

“There’s an incredible amount of
money still going into high-tech
investments,” says Technologic’s
Richard A. Shaffer; venture
money for computer deals hits
$1.2 billion in 1986

1 Meetings, 12

Editorial Index, 93

Distribution Week, 95
Key distributors see ASIC
business as light at end of
industry slump

Electronics Week, 96

® The Department of Commerce
may loosen its export controls

e Dataquest spins out an
investment banking unit

e The weak dollar gives IBM
profits a boost
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Don't let reality stop you.

Grab a pad and get to
work on tomorrow.

That's how we designed
the Am95C60 Quad Pixel
Dataflow Manager,a CMOS
graphics coprocessor that
proves “high performance
graphics” is no longer a
contradiction in terms.

With a polyline draw
speed of 110,000 vectors per
second, a BITBLT transfer of
55ns per pixel,and a polygon
fill of 20ns per pixel, QPDM
can change a screen faster
than the speed of thought.
(It can redraw a IK X IK
screen in 0.2 seconds.)

Besides being powerful,
this animal is highly trained.
The instruction set for full
graphics and text primitives
is already on the chip.There
arent any extra programming
hurdles to slow it down.

Full Screen Drawing Performance

Number of Planes

Each QPDM addresses
four planes. It’s cascadable, too.
With no degradation in
performance.And it can
deliver all the color you need.

Get ahead of the market by
designing it in now. Call us at
(800) 255-DRAW to find out
more about QPDM and
QPDM seminars. Then
discover the rush of designing
the future.

Advanced
Micro Devices .1

901 Thompson Place, P.O. Box 3453,
Sunnyvale, CA 94088
© Advanced Micro Devices, Inc. 1987

Circle 7 on reader service card




WHY RISC IT?

WHEN YOU CAN TAKE
ADVANTAGE OF OUR HIGH
PERFORMANCE, NO RISK
8000 SERIES, ENHANCED

FOR THE DEMANDS OF
MODERN TECHNOLOGY

| FEATURING:
+ BLAZING SPEED
6 MHz CABOCS5B CPU

No RISC

BENEFITS IN:

« SHORTER DESIGN CYCLES
+ REDUCED PROJECT COST

+ EXTENSIVE HARDWARE
AND SOFTWARE SUPPORT

- APPLICATIONS FLEXIBLITY

MEET THE
FamiLy!

CA80C85B

CAB82C37A
CAB2C59A §

i LS
: | CA82C55A

—=r

CAB2C52

| CA81C55 |

PN =

\[ CA82C84A

FroM:

CALINDS.

X" CA82C88
CA01C50

Calmos Systems Inc.

USA: Call 1-800-267-7231
Europe: UK (0272) 277332
Canada: (613) 836-1014

Tix: 053-4501
Tix: 449731
Tlx: 053-4501
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‘There’s an Incredible amount of money
still going into high-tech investments,’
says Technologic’s Shaffer; venture money
for computer deals hit $1.2 billion 1n 1986

M

e weren’t the only ones surprised

to read in The New York Times
recently—front page, no less—that
venture capitalists are rapidly losing
interest in funding high-tech startups.
Not so, declares one veteran venture
capitalist who has scored with several
outstanding successes. He figures
there were just two things wrong with
the Times’ story: it ran on page one,
and it was flat-out wrong.

Other long-time industry watchers
feel the same way. “There’s an incredi-
ble amount of money still going into
high-tech investments,” maintains Richard A. Shaffer, who
writes the influential Technologic Computer Letter from New
York. Dick calculates that when his firm finishes toting up
1986, venture financing for computer-related deals alone will
exceed $1.2 billion, up from the $1 billion invested in 1985.

In Technologic Partners’ latest survey, venture investments
amounted to $367 million in 107 deals in the third quarter of
1986, up from 64 deals worth $320 million in the third quarter
of 1985. “We're convinced that computer investment will con-
tinue to rise, even during the industry’s worst slump,” Dick
says. “There are few other places to put money that are as
rewarding as the information industry.”

Most of the computer-related companies that went public in
1986 had been around no more than three or four years, he
notes. And yet the typical computer company last year went
public at a valuation of slightly less than six times the
amount of money that private investors had already put in.
Investors on average had put $14.7 million in a company,
which was valued at $86.2 million at the time of the offering.

Dick figures that 54 computer offerings were made in 1986.
He thinks an even greater number of computer-related com-
panies will go public this year. His preliminary list has 66
candidates that seem to him to be ready for an IPO. Some
that appear imminent: Banyan Systems, Brdderbund Soft-
ware, Corporate Software, and Proteon. Biggest deals ahead
in terms of capitalization, Dick says, are probably Teradata,
Scientific Computer Systems, and Sequent Computer. And
any offerings in the semiconductor industry probably won’t
show up until the second half: they include Altera, Brooktree,
California Devices, Dallas Semiconductor, International Micro-
electronic Products, Maxim Integrated Products, Micro Lin-
ear, Saratoga Semiconductor, Sierra Semiconductor, Vitelec,
and Weitek. ROBERT W. HENKEL

Electronics/ February 19, 1987




Let LeCroy help you make sure you capture
all the detail of every signal every time with
WAVEFORM-CATALYST PC-Based Multichannel Oscilloscope

m The Fastest Sampling ... to 200 megasamples/sec
minto The Longest Memories ... 8K to 2M samples
BOn The Most Channels ... from 1 to over 100

LeCroy's WAVEFORM-CATALYST Multichannel Digital
Oscilloscopes make sure you capture all the detail of every
signal every time. Analog bandwidth to 100 MHz and fast
sampling provide fidelity and high resolution. Long memories
insure total signal capture even at high sampling rates.
Plug-in modular design allows you to configure exactly what
you need today, yet expand to meet tomcrrow's
requirements. One hundred or more input channels with
independent time bases, triggering and memory leng:hs can
operate side-by-side for optimum views of the same or different
signals.

And the IBM PC™ provides simple operation, comprehensive
displays, and flexible disk archiving. Waveform measurements
can be made with versatile cursors or optional post-processing
and user-designed automation.

=1BM PC is a rejisterad tracemark of International Business #Machines Cordoration.

[ ] 700 S. Main St., Spring Valley, NY 10977, (914) 578-6038; Geneva, Switzerland,
' (022) 82 33 55; Heidelberg, West Germany, (06221) 49162; Les Ulis, France,
' (6) 907.38.97, Rome, italy, (06) 320-0646; Botley. Oxford, England, (0865) 72 72 75.
Representatives throughout the waorld.
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THE CHIPS
WERE
DOWN?

Your system, or maybe even your entire line, was down. The chips you ordered didn’t meet spec, quantities
were insufficient, or maybe they weren't produced at all. It's a hair-raising experience.

INMOS understands how you feel. That's why we're dedicated to the highest standards of quality and
reliability, without compromising performance in any of our products: SRAMs, DRAMs, Microcomputer
products or ASICs.

For example, our CMOS Static RAMs have quality levels better than 300ppm and reliability levels below
50 fits. This means with 16 of our 16K SRAMs, your cache memory should have better than 100 years of failure-
free performance.

We know the stakes are high. At INMOS, you get products you can depend on from a company you
can depend on.

16K CMOS SRAMs 64K CMOS SRAMs LOWPOWER DATARETENTION CMOS SRAMs
Device Access Times Device [ AccessTimes Device AccessTimes | idr*
IMS1403 (x1) 20,25,35,45ns IMS1600 (x1) 35, 45, 55ns IMS1403L (x1) 25,35,45ns 0.5pA
IMS1423 (x4) 25,35, 45ns 1IMS1620 (z4) 35,45, 55ns IMS1601L (x1) 45,55, 70ns 10pA
i IMS1624 (OE, x4) | 35,45, 55ns IMS1620L (x4) 45,55, 70ns 10pA
| IMS1630 (x8) 45,55,70ns | IMS1624L (OE, x4) | 45,55, 70ns 10pA

All above products are available in MIL-STD-883C. *idr = Typical ke at 2V at 25° centigrace.  inmos, nd IMS are trademarks of the INMOS Group of Companies.

CMOS STATIC RAMs
= [NMOS

INMOS;, Calorado Springs, Colorodo, Tel. {303} 630-4000;
Bristol, England, Tel. (0454) 616615;
Paris, France, Tel. (1) 46.87.22 DY;
Munich, Germany, Tel. (089) 31:«1?& 28;

Tokyo, Japon, Tel. 03-505-2840. Circle 11 on reader service card




Does your analog
simulator analyze:

e production yield?
® sensitivity?
® worst case?

Good circuit simulators, will
analyze your ""best case” design. . .
but what about the real world?

Use MicroSim’s PSpice. We offer
a fully integrated, Monte Carlo
Analysis package which will analyze
both discrete (printed circuit) and IC
designs using statistical techniques.

Predict yield by simulating the
effect of component tolerances, and
the combined effect of variations.
Identify performance sensitivity to
individual components, and the
’worst case’’ combinations. The
Monte Carlo Analysis is fully
integrated for errorfree setup and
use, faster simulation, and collated
results.

Our Probe graphics option shows
the performance variations of your
design, quickly and accurately. Also,
PSpice gives you more than just
voltages (for example, group delay for
filter design is included).

Monte Carlo Analysis is just one
of the options available for PSpice,
the world’s most widely used analog
circuit simulator.

MicroSim’s PSpice software runs
on IBM-PC™ compatible and DEC
VAX"' computers.

]

MicroSim Corporation

23175 La Cadena Drive

Laguna Hills, CA 92653
(714) 770-3022  (800) 826-8603

Call today for further information
and a free evaluation copy of our
software,

IBALPC
VAN 1 o trxdemark of Digital Equipment Conparation

A trademark of nternational Busness Machines Cony
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MEETINGS

Automated Manufacturing Computers,
Communications & Controls, Frost & Sul-
livan Inc. (106 Fulton St., New York,
N.Y. 10038), Don Cesar Beach Resort,
St. Petersburg, Fla., March 9-10.

CARTS '87, Components Technology In-
stitute Inc. (Suite 117, 904 Bob Wallace
Ave., Huntsville, Ala. 35801), Alicante
Princess Hotel, Garden Grove, Calif,
March 9-12,

Federal Computer Graphics Conference
and Exposition, National Trade Produc-
tions Inc. (2111 Eisenhower Ave., Suite
400, Alexandria, Va. 22314), Washington
Convention Center, Washington, D.C.,
March 9-12.

1987 Pittsburgh Conference & Exposi-
tion, The Pittsburgh Conference on Ana-
lytical Chemistry and Applied Spectros-
copy Ine. (12 Federal Dr., Suite 322,
Pittsburgh, Pa. 15235), Convention Cen-
ter, Atlantic City, N.J., March 9-13.

Semicon Europa '87, SEMI (625 Ellis St.,
Suite 212, Mountain View, Calif. 94043),
Zuspa Convention Centre, Zurich, Swit-
zerland, March 10-12.

AES '87, Audio Engineering Society (60
East 42nd St., New York, N.Y. 10165),
Queen Elizabeth II Convention Center,
London, March 10-13.

Fourth Topical Meeting on Optical Data
Storage, IEEE Lasers and Electro-Optics
Society, et al. (Optical Society of Ameri-
ca, 1816 Jefferson Pl, N. W., Washing-
ton, D. C. 20036), Harvey’'s Lake Tahoe,
Stateline, Nev., March 11-13.

International Switching Symposium 1987,
IEEE Communications Society and the
IEEE Phoenix Section (445 Hoes Lane,
Piscataway, N.J. 08854), Phoenix Civic
Plaza, Phoenix, Ariz., March 15-20.

MFOC-87 The First International Military
Fiber Optics and Communications Expo,
Information Gatekeepers Inc. (214 Har-
vard Ave., Boston, Mass. 02134), Hyatt
Crystal City, Washington, March 16-19.

Topical Meeting on Photonic Switching,
IEEE Lasers and Electro-Optics Society,
et al. (Optical Society of America, 1816
Jefferson Pl, N. W., Washington, D.C.
20036), Hyatt Lake Tahoe, Incline Vil-
lage, Nev., March 18-20.

Defence Asia '87, Conference and Exhi-
bition Management Service (1 Maritime
Square =09-15, World Trade Center,
Singapore 0409), Bangkok International
Exposition Centre, Bangkok, Thailand,
March 18-22,

| National

CASA/SME’'s Seminar, Computer and
Automated Systems Association of the
Society of Manufacturing Engineers (1
SME Dr., P. 0. Box 930, Dearborn, Mich.
48121), Chicago, Ill., March 23-25.

Lasers in Manufacturing: SPOT ’87, Soci-
ety of Manufacturing Engineers (1 SME
Drive, P. 0. Box 930, Dearborn, Mich.
48121), Biltmore Hotel, Los Angeles,
Calif., March 23-26.

Stanford Conference on Advanced Re-
search in VLSI, Stanford Center for Inte-
grated Systems (Stanford University,
Stanford, Calif. 94305), Room 110, Stan-
ford, Calif., March 23-26.

Advances in Semiconductors and Semi-
Conductor Structures, Society of Photo-
Optical Instrumentation Engineers
(P. 0. Box 10, Bellingham, Wash. 98227-
0010), Bay Point, Fla., March 23-27.

1987 IEEE VLS| Test Workshop, IEEE
Computer Society, Test Technology
Committee, IEEE Philadelphia Section
(Naval Air Engineering Center, ATE
Software Center, Code: 92514, Lake-
hurst, N.J. 08733), Bally’s Park Place
Casino Hotel, Atlantic City, N.J., March
24-25,

Internepcon Production Exhibition and
Conference, Cahners Exhibitions Ltd.
(Chatsworth House, 59 London Rd,
Twickenham TW1 3SZ, UK), National
Exhibition Centre, Birmingham, UK,
March 24-26.

Southcon/87 Electronic Show and Con-
vention, Region Three: the Florida
Council, and the Atlanta Section of
IEEE (8110 Airport Blvd., Los Angeles,
Calif. 90045-3194), Georgia World Con-
gress Center, Atlanta, Ga., March 24-
26.

Association of Broadcasters
65th Annual Convention & International
Exposition, National Association of
Broadeasters (1771 N St., N. W., Wash-
ington, D. C. 20036), Dallas Convention
Center, Dallas, Texas, March 28-31.

1987 Annual Convention and Exposition
of the Electronic Funds Transfer Associa-
tion, EFT Association (1726 M Street,
N.W., Suite 1000, Washington, D.C.
20036), Caesars Palace, Las Vegas,
Nev., March 29-April 1.

IPC 30th Annual Meeting, The Institute
for Interconnecting and Packaging
Electronic Circuits (7380 N. Lincoln
Ave., Lincolnwood, Ill. 60646), Westin

| Peachtree Plaza, Atlanta, Ga., March

L

29-April 3.
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Listen
to assembly costs drop.

Sub-subminiature
pushwheel switches snap together...
mount to PC boards.

No hardware.

No hand wiring.

Each one digit segment
is only 6 mm wide.

AsK for the specs. You'll like ‘em.

CHERRY R

| Actua| size
Series T59 S
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MC68020 vs. 80386.

How to run apples-to-apples vs. apples-to-oranges
benchmarks on these archrival 32-bit MPUs.

Choosing the world’s highest-perform-
ance 32-bit microprocessor should be
as easy as making an apples-to-apples
comparison with such industry-standard
benchmarks as Whetstone and Dhrystone
performance.

How to tell apples from oranges.

When pulling an apples-to-apples
comparison, anyone, anywhere, should
be able to easily duplicate the compari-
son factors and results. Repeatably.

Attempt no. 1.

So, when comparing the MC68020 and
80386, the first task is to find one of each.

Motorola shipped over a quarter of a
million MC68020s last year, so finding one
is easy. Get the fastest available—a 25
MHz—and a 20 MHz Motorola floating-
point coprocessor, the MC68881.

Next (things get harder), try to get
your hands on a fully functional, bug free
80386 MPU and 80387 floating point.

And now you know why it’s so hard
to make an apples-to-apples comparison:
you can get the Motorola devices, but
“comparable” '386 and '387s? No way. You
have to settle for the slower 386 and the
promise of silicon yet to come on the 387

Attempt no. 2.

All right, if you can't find the chips,
go for readily-available 32-bit systems and
compare real, live, '020- and "386-based
systems from the commercial market.

Exasperating, isn't it? There are hun-
dreds of choices of commercially-available,
"020-based systems. But, finding compara-
ble '386-based systems...?

Attempt no. 3.

Running real benchmarks on real
products is the best comparison. We've
looked at two questionable comparison
attempts. Now it’s time to try some
industry-standard approaches, such as
Whetstone and Dhrystone benchmarking.
That should allow an apples-to-apples
comparison, shouldn’t it? If not, at least
it should be apples-to-apples on paper.

Here are currently-available Whet-
stone and Dhrystone procedures for the
MC68020 and the 80386 32-bit processors.
To use industry-standard methods of
comparison, you'll have to—must—rerun
the Whetstones and Dhrystones for the
'386 along the same universally-accepted
lines as for the "020.

And discover which has the greater
potential for being a keystone and which
for being a millstone in your new
design. The MC68020 is sfill the highest-
performance microprocessor no matter
how yousslice it!

WHETSTONE PERFORMANCE

The Whetstone is a standard double-precision, floating-point benchmark written in FORTRAN.

MC68020/68881

eExecution of standard Whetstone benchmark
written in FORTRAN: recognized and run by
all leading systems manufacturers (Cray, DEC,
IBM, etc.).

#Double-precision floating point: specified by
standard Whetstone for high accuracy.

¢ Complete, 10-loop-count execution: 1 million
Whetstone instructions.

®Unary instructions executed: specified by stand-
ard Whetstone; single-operand operations,

® Entire Whetstone benchmark pro-
! cedure was not modified from
R / the original standard: no tricks
& or tweaks to hype performance.
’ Result: 124 million Whetstones/
second with commercially-
available silicon (68020, 68881).

DHRYSTONE PERFORMANCE

80386/80387
® Execution of vendor-modified Whetstone bench-
mark written in C: nobody else in the industry
uses this particular procedure.

® Single-precision floating point: non-standard
Whetstone sacrifices accuracy for “performance”

® Incomplete, 2-loop-count execution: only 200,000
Whetstone instructions,

® No unary instructions executed: intentional '386-
vendor modifications to Whetstone spec avoids
single-operand operations. -

o Altered Whetstone benchmark b {
procedure allowed ‘386 vendor

W
more favorable results: avoid . -
branch control overhead. = l

Result: Claims that provide no , ‘

ability for apples-to-apples
comparison,

The Dhrystone Benchmark measures CPU performance on a typical mix of high-level

language statements.

MC68020
® Dhrystone results measured on commercially-
available system: Sun Microsystems 3/200
workstation.
* Commercially-available operating system
(UNIX®),
® Commercially-available UNIX® C compiler (cc).

o ® Real-world memory architecture:
Dhrystone WRITE operations
. /

must pass through to main-
memory DRAM
) Result: 6362 Dhrystones with
commercially-available, real-
world systems.
UNIX is a registered trademark of AT&T.
For an engineer-to-engineer or senior-

manager-to-senior-manager update on
the real 32-bit system products, call toli-

1-800-521-6274

free any weekday. If the call can’t cover
your needs, we'll have the appropriate
person get in touch.

For more information on the MC68020,

80386
© Dhrystone results measured on specially-modified
“hot box” built by "386 vendor: 386 “starter kit”
version not commercially available,
® No operating system used: “386 vendor used own
modified debug monitor.
® 386 Vendor used own internal “beta” version of
C compiler: not commercially available.
® Utopian memory architecture:
zero-wait-state WRITE opera-
tions to unlimited cache SRAM | °w
—no write through to main
memory.
Result: Claims that provide no
ability for apples-to-apples
comparison.

v

o’ ‘
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and an apples-to-apples comparison,
send the coupon to Motorola
Semiconductor

Products, Inc,

PO. Box 20912,

PPhoenix, AZ

85036.

@ MOTOROLA

——— e -

To: Motorola Semiconductor Products, Inc., PO. Box 20912, Phoenix, AZ 85036

Please send me more information on the MC68020 32-bit system solution

and apples-to-apples comparisons.

Name

289ELEX021987

Title

Company

Address

City State

Call me ( )
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SILICON SYSTEMS—
INNOVATORS IN INTEGRATION

Demonstrated Lead-
ership in Combining
Analog and Digital
Designs on a Single
Chip, and Offering Both
CMOS and Bipolar
Processing in Our Own
Advanced Wafer Fab.

DESIGN EXPERTISE

Silicon Systems is years
ahead of the competition
in the design of custom
and semicustom analog,
digital, and combined analog/
digital IC’s in Bipolar and CMOS
technologies. One reason for this
success is our heavy investments in

the most advanced computer-aided design sys-
tem called IDM— Integrated Design Methodology.
This proprietary design tool is the ultimate solution
for supporting our customers’ requirements. IDM
allows auto-routed cells, compiled macros, and full
custom circuitry to be intermixed on a single chip.
The result: IDM provides faster turnaround, lower
cost, and higher performance while eliminating
design errors.

This design “edge” has led us into a broad
diversity of design applications. However, we aren’t
resting on our laurels. With a dedicated design
automation team with 14 years of experience, we
are defining the state-of-the-art for future analog
and analog/digital design methodologies. Further-
more, our systems engineering background allows
Silicon Systems to live up to its name by providing
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H
P
LS.
i
-—
—
-

{ -
s
-
-

true systems on a

chip performance,
thereby affording our
customers a true
competitive advantage.

PROCESS EXPERTISE

But there’s more to a
great IC company than
just great design. And
that's why Silicon Sys-

tems developed a multi-
process wafer fab running
advanced CMOS and Bipolar
technologies optimized for
ASIC development and pro-
duction.
We run 3y CMOS with both high volt-
age (12V) and low voltage (5V) analog/digital
options. We also run 2y CMOS for digital applica-
tions and will soon be scaling these to 1254 CMOS
with analog enhancements to follow.

In Bipolar, the company has extensive experi-
ence producing analog/digital design with our 3y,
4GHz f.. process. We are ramping up our newest
Bipolar technology which will extend our processes
to 6 GHz £ . and even lower noise capability.

The point is: there is no company better
equipped to provide the right custom/semicustom
chip solutions for your most challenging analog,
digital, or combination analog/digital design prob-
lems. So, if you'd like to give your product a com-
petitive edge, call or write for more information:
Silicon Systems, 14351 Myford Road, Tustin, CA
92680. Phone: (714) 731-7110.

stems

INNOVATORS IN J INTEGRATION

Circle 16 For Product Information
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SEMICONDUCTOR TRADE PACT THREATENED BY NEW CHARGES OF DUMPING

The U. S.-Japan semiconductor trade agreement, only six months old, may
be on the verge of collapse. Last week the Semiconductor Industry
Association charged that the Japanese government had not fulfilied its com-
mitments to stop the dumping of memory chips and to open up Japanese
markets to U. S. products. The SIA formally requested that President Reagan
impose “‘trade measures’” to penalize the Japanese for failure to comply with
the agreement. Although the SIA refused to specify what measures it is
seeking, some industry executives called for the imposition of duties on
Japanese imports. The SIA is worried that the current improvement in the
U. S. chip business is masking the real danger from the failure of the agree-
ment to resolve trade differences. As if to underline those feelings, the SIA’s
January book-to-bill ratio rose for the fourth straight month, to 1.11. The
increase, however, was due mainly to an 18% decrease in billings, to $646
mitlion, as average bookings rose only 1% for the period. O

PROPOSED STANDARD FOR MULTIPLEXING IN AUTOS NEARS DRAFT STAGE

he Society of Automotive Engineers task force on multipiexed data buses

for automobiles will meet this week to work out the final details of a
proposed multiplexing standard. The draft will cover Class B automotive nets,
linking instrument clusters, engine controllers, trip computers, and other equip-
ment [Electronics, Aug. 21, 1986, p. 81] on a two-wire, 10-Kb/s bus that uses
a multiple-access arbitration protocol. The document will probably leave some
loose ends, but it at least represents some consensus, says Frederick Mies-
terfeld, the Chrysler Corp. official who chairs the SAE subcommittee on
vehicle networks for multiplexing and data communications. His committee
will consider the proposal late this month, and if all goes well, a final standard
could be ready in about a year, he says. O

NATIONAL SEMICONDUCTOR WILL SELL MITSUBISHI DRAMs

Another U. S. chipmaker may reenter the dynamic-random-access-memory
business through the back door. National Semiconductor Corp., which
quit making DRAMs last spring because of Japanese competition, is now
negotiating to sell 256-K DRAMs from Mitsubishi Electric Corp. under a private
label. National is already marketing static RAMs of its own design that are
made by NMB Semiconductor Ltd. of Japan. In becoming a DRAM supplier
again, National would follow the example of Motorola Semiconductor, which
quit the DRAM market in November 1985. Motorola began buying DRAM dice
from Toshiba Corp. last August, and is now packaging and marketing the
parts under its own label. Analysts say the U.S. companies need memory
chips so they can offer a full-service package to accounts and distributors. [

CARNEGIE MELLON RELEASES FIRST VERSION OF UNIX-BASED MACH

arnegie Mellon University in Pittsburgh, Pa., has reached an important

milestone in its three-year effort to develop Mach, an operating-system
support environment that will run Unix applications on a variety of multipro-
cessing computers. CMU is releasing the first version of Mach into the public
domain after completing tests on a network equipped with Digital Equipment
Corp. VAX multiprocessors and more than 100 work stations from Sun Micro-
systems Inc. and IBM Corp. Now two computer companies are trying to get
the software to run on their own multiprocessor systems. Sequent Computer
Systems Inc., Portland, Ore., and Encore Computer Corp., Marlboro, Mass.,
are working with CMU to develop Mach versions for their Balance and
Multimax multiprocessors, respectively. O
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ELECTRONICS NEWSLETTER

APOLLO TAKES STEP TOWARD UNIVERSAL COMPUTING NETWORK

big step toward a universal computing network is coming from Apollo

Computer Inc.: a distributed-processing environment that allows users to
develop and run applications programs on networks built around disparate
hardware. Apollo’s Network Computing System, announced last week, divides
up large application programs and routes subtasks to those computers on the
network that can most efficiently execute them. The Chelmsford, Mass., com-
pany says this approach will channel the power of highly specialized hard-
ware, such as artificial-intelligence engines, parallel processors, data-base
machines, and supercomputers, to users at desktop work stations. The pro-
gram is based on standard communications protocols and includes a compil-
er to convert Apollo’'s new, high-level network language into portable C-
language code. O

GE TECHNIQUE CUTS THE COST AND WEIGHT OF THYRISTOR PACKAGES

An all-silicon packaging technique for power devices developed at Gener-
al Electric Co.’'s Corporate Research and Development Center in Sche-
nectady, N.Y., is at least 3 times less expensive, 6 times thinner, and 20
times lighter than conventional technology. Initially used for housing thyristors,
the new package consists of a 15-mil-thick coating of arsenic-doped silicon
that is in turn enveloped in a glass seal. Conventional packaging uses a thin
coating of refractory metal, such as tungsten, but silicon and glass are better
thermal conductors. The packages can therefore be used in hotter operating
environments, meaning the enclosed devices can handie higher currents. In
addition, GE says that with another layer of metalization, the technology,
which was developed with funding from the Electric Power Institute, Palo Alto,
Calif., could be adapted for use in packaging integrated circuits, particularly in
aerospace systems.

EDS STEPS UP EFFORTS IN SOUTH KOREA AND EUROPE

lectronic Data Systems Corp., the computer-services arm of General

Motors Corp., is making an aggressive push to find new foreign markets.
EDS and Lucky-Goldstar Group of Seoul, South Korea, will form a computer-
and telecommunications-services company calied Systems Technology Man-
agement. The new firm starts off with a sizable customer base: Lucky-Goldstar
and its 20 affiliate companies, which have annual sales topping $10 billion.
Earlier this month, EDS formed a joint venture with Ing. C. Olivetti & Co., Ivrea,
ltaly. The new company, called Integrated Systems Management, will peddle
engineering and manufacturing systems in Europe, a market that EDS expects
will reach $15 billion in three years. O

AIWA WILL BE FIRST TO FIELD A DIGITAL AUDIO TAPE PLAYER

Aiwa Co. is the first to announce plans to market a digital audio tape
player. The $1,224 deck, set for a March release, can play tapes record-
ed at sampling frequencies of 48, 44.1, and 32 KHz, and record analog or
digital material with sampling frequencies of 32 or 48 KHz. But if an attempt is
made to record at a sampling rate of 44.1 KHz, the frequency used by digital
audio compact disks, the deck automatically reverts to the pause mode and a
“copy prohibit” display lights up. The same thing happens when attempting to
record from a copy-protected digital tape. Aiwa is buying key components,
such as the rotary head and drum assembly and the large-scale integrated
circuits needed to process the audio signal, from Sony Corp., which owns
more than 50% of the Tokyo company. It will initially sell the unit only in
Japan. i)
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THE FIRST NAME IN DIGITAL SCOPES

The Acquisition.

With sweep speeds from days to nanoseconds and
resolution up ta 15 bits, the 4094 digital ’scope can capture
the most elusive signals. Every plug-in has 16K of memory,
viewabie trigger set-up and independent pre- or post-trigger
delay on each channel. Signal averaging is standard and our

latest 10 MHz/12-bit plug-in even
offers real time manipulation of
plug-ins the 4094 can record four
channels simultaneously. Or even
monitor two slow signals and capture high speed glitches
at the same time. All under computer control or via manual
————— operation: whatever your application demands.
H (o B W e Analysis.

the incoming signals. With two

Expand and examine any waveform feature in detail. Use
the dual cursors and numerics to measure the time or voltage
of any point. Compare live or stored waveforms with each
other or with pre-recorded references. Store signals on disk
manually or automatically. Use pushbutton programs to
manipulate the data or send it to your computer via GPIB
or RS232 interface. Complete your report with a hardcopy
plot using the XY/YT recorder or digital plotter outputs.

First Time, Everytime.

Don’t miss important data because of set-up errors. From
the World’s first in 1973 to the latest models, Nicolet ’scopes
are easy to use. Find out how they can be the quickest
selution to your signal problems. For more information call
608/273-5008, or write Nicolet Test Instruments Division,
PO. Box 4288, 5225 Verona Road, Madison, WI 53711-0288.

sraab?
*

== Nicolet
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same 2 CMOS. So you can And whether you buy them, Call VLSI at 408-434-3100.
even combine standard cells, lease them, or use them at our ~ Or write to us at 1109 McKay
megacells, and compiled cellson  design centers, our ASIC team  Drive, San Jose, CA 95131.

a single chip. will support you all the way And start hammering away at

You can expect chips designed If you want the right ASIC your competition.
with our tools to work the first solution to your problem, talk to
time in your system. the only place that has them all:

You can use them with Apollo, Tools. Programmable logic. Gate VLSI TECHNOLOGY, INC.
DEC VAX™ and MicroVAX" arrays. Standard cells. Megacells. NOT JUST YOUR BASIC ASIC
Elxsi, HP 9000 Series 300, Mentor, Compiled silicon. And a com-

Ridge, Sun, you name it. plete fabrication facility.

% . THEONLYOTHER
— "’ TOOLTHAT COMBINES
f 2 LOGIC, MEMORY,

PROCESSORS,
— % ., AND PERIPHERALS.
y
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400MS/s ADC’s
8 bitby 1K
5 nanosec glitch capture

The cost of speed
just went down.

Before now, if you wanted a high
speed digital storage oscilloscope
that didn' sacrifice accuracy, you
had to pay an incredibly high price.
Not any more. Because Gould's hot
new 4070 series is here. Breaking
the speed and price barrier with a
super fast, super accurate instrument
that starts at the unheard of price

of $7990.

Circle 22 on reader service card
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2 or 4 channels. Incredible
speed and accuracy.

Available in 2 or 4 channels, the
4070 DSO comes with 400 MS/s, 8 bit
ADC's per channel. It's also the first
portable DSO able to capture single
shot signals to 100 MHz bandwidth
(35 nanosec risetime). Plus Gould's
low noise, low jitter design assures
high measurement fidelity.

User Friendly.

Even if you've never used a DSO
before, you'l find the 4070 easy to
operate. As a bench instrument it
offers familiar functionality, four
reference set ups and a convenient
Auto Set-up™ feature that automa-
tically determines instrument settings
for quick acquisition and display of
unknown signals.

Built-in plotter and more.
Theres also an optional integral four

pendigital plotter for convenient hard
copy documentation of test results.
Full programmability, including front
panel controls and menu selections
over the IEEE-488 or RS423 bus. A
170 keypad option that quickly
converts it into a powerful signal
analyzer. Exclusive triggering capa-
bilities and so much more.

So, if you want a full function DSO
with speed, accuracy, and a low
price, or information on any of
Gould's oscilloscope, logic analysis,
or recording products, call 1-800-
GOULD-10 or write Gould Inc.,

Test and Measurement, 3631 Perkins
Avenue, Cleveland, Ohio 44114,

=3 GOULD

Electronics
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PERFORMANCE SEMICONDUCTOR CLAIMS FASTEST SRAM

NEWSLETTER

cdet

MOS process specialist Performance Semiconductor Corp. is offering

samples of a 64-K-by-1-bit static random-access memory rated at 12 ns
access time, which it claims is the fastest SRAM currently available. The chips
will find applications in the deep-cache memories of general-purpose comput-
ers, the main memories of supercomputers, minisupers, reduced-instruction-
set computers, and military systems, says Thomas Longo, president of the
Sunnyvale, Calif., company. The chip is made in PACE 2, an enhanced
version of Performance Semiconductor's 1-um, two-layer-metal full-CMOS
technology. The company has been building 20-ns SRAMs in the 1-um
technology since last May. The 12-ns SRAM, the P4C187, will be available in
the second quarter. The chips will cost about $61 in 1,000-piece plastic-
packaged lots. O

TERADATA OPENS ITS RELATIONAL DATA BASE TO PCs AND SUPERMINIS

Teradata Corp. has vastly expanded applications of its relational-data-base
computer with a communications processor and software that provide
personal computers, work stations, and superminis with direct access to the
Los Angeles company's machines. Previously, the DBC/1012 relational-data-
base computer linked only to mainframes. Teradata's initial offering includes
the intel 80286/80287-based communications processor, interfaces to |EEE
802.3 Ethernet local-area networks, and DBC/1012 support software. Soft-
ware for connecting IBM Corp. PCs and compatible machines and AT&T Co.
3B2-series computers running Unix is available now. Software for Digital
Equipment Corp. VAX systems is planned for later this year. A communica-
tions processor with the Ethernet adapter costs $39,000. DBC/1012 software
costs $4,000 per communications processor, and the remote software costs
$5,000 for up to 10 PCs and $2,000 for a 3B2. O

PC-CONTROLLED ROBOT CAN REPLACE HUMAN WAFER-LOADERS

recision Robots Inc.’s PRI-5100 robotic system reduces human contact

with toxic chemicals used in chip production by loading and unloading
wafer cassettes from plasma-enhanced chemical vapor deposition furnaces.
Besides reducing possible health risks, the robot also makes it easier to
comply with Class 10 or better clean-room standards. Controlled by an IBM
Corp. Personal Computer or compatible machine, the robot can be retrofitted
into many existing furnaces in a matter of hours and will maximize furnace
throughput. Available now, its base price is $137,500. O

ASIC TOOL KIT ALLOWS MIXING STANDARD CELLS WITH VARIED GEOMETRIES

MOS Systems, Inc. has radically changed the ground rules of standard-

cell design with a tool kit that allows designers to mix standard cells of
dissimilar geometries and cell sizes in the same layout. The Compiled Cell
Custom tool kit also allows designers to mix compiled cells—complex data
paths, random-access memory, read-only memory, and programmable logic
arrays—with standard cells and macros. Even the layout of standard micro-
computers can be imported into a layout, and the entire layout then automati-
cally placed and routed by the tool kit. With its Compiled Cell Custom system,
the company estimates, a custom design now requiring 36 weeks turnaround
can be finished in 14 to 16 weeks. The software runs on Intergraph Corp.’s
Interpro 32, Digital Equipment Corp.’s MicroVAX It and other VAX computers,
and IBM Corp.'s PC AT. The tools are available now. Their use is included in
the company’s nonrecurring engineering design fees. The cost of a mixed
standard-cell/megacell design is less than $75,000. a
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TI’s NEW WAVE OF DSPs FEATURES EPROMS AND LARGER ROMS

exas Instruments Inc. will move to strengthen its hold in the market for

low-to-medium performance digital signal processors with a half-dozen
additions to its TMS320 family. The Dallas-based company will introduce soon
four chips that feature increased on-board read-only memory and follow later
this year with two that carry erasable programmable read-only memories. The
ROM-based parts have program stores of 4-K words, two-and-a-half times
that of current versions, and will cost about $20, low enough to make them
feasible for high-volume consumer products, including toys. They will be
made available with 200-ns and 160-ns access times The EPROM versions
have stores of 4-K by 16 bits, the largest on-chip EPROMs so far, Tl officials
believe. They will be priced between $40 and $50 in quantities of 1,000 to
5,000 when Ti starts delivering them later this year. All six chips have 256
words of random-access memory. O

5%-in. FLOPPY STORES 2.4 MEGABYTES ON CONVENTIONAL MEDIA

new floppy-disk-reading technology developed by Y-E Data Inc. boasts

formatted capacity of 2.4 megabytes for a 5%-in. floppy disk—double the
1.2-megabyte formatted capacity of IBM Corp. PC AT disk drives. Just as
important, the Tokyo company's new product, the YD-801, maintains compati-
bility with 1BM-compatible drives, controllers, and disks. Although capacity
falls short of the 10 megabytes of servo-tracking drives developed by Kodak
and Konica [Electronics, October 16, 1986, p. 137], it costs only three fourths
as much. Because it uses conventional recording media, it should appeal to
many users, particularly as backup for hard disks. Y-E Data is using the same
technology—details of which it declines to reveal—in 3V2-in. drives to obtain
formatted capacities of 1.4 and 1.1 megabytes using high-density disks and
720-K bytes using double-density disks. Samples of the YD-801 will be
available next month for $280. Volume deliveries—at significantly lower
prices—are slated for April. O

CARD TRANSFORMS MICROVAX Il TO GRAPHICS WORK STATION

igital Equipment Corp.'s MicroVAX Il computers can turn into stand-alone,

high-resolution, color-graphics work stations with the addition of a single
plug-in card from CaiComp, an Anaheim, Calif., subsidiary of Lockheed Corp.
The CGS-4600 subsystem offers 1,280-by-1,024-pixel resolution for applica-
tions such as computer-aided design and manufacturing, simulation, and
animation. It is available either as the graphics engine alone for $3,995, or as
a $6,995 graphics subsystem including color monitor, keyboard, mouse, and
digitizing tablet. Shipments will begin in March 1987. ]

IC LOWERS THE COST OF ROTARY-TO-DIGITAL CONVERSION

he cost of turning rotary motion into digital information will fall dramatically

with the introduction of a monolithic resolver/digital converter from Analog
Devices Inc. The 2881 chip will cost $50 in quantities of 1,000, compared
with $100 to $600 for systems based on hybrid circuits. The 2581 can
measure position and velocity from single brushless resolvers or synchros. It
offers 12 bits of resolution, analog velocity signal linearity to within +1%, and
a maximum tracking rate of 260 revolutions/s. The chip is fabricated with
Analog Devices' proprietary BiMOS Il technology, which combines low-power
CMOS and high-speed bipolar circuitry. The Norwood, Mass., company guar-
antees repeatability of the converter’s position output to within 1 least signifi-
cant bit, and positional accuracy is rated at 30 arc-min. Samples are available
now, and full production is scheduled for the second quarter of 1987. O
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Mil. Spec. IC decoupling

New MICRO/Q Il capacitors conform with
MIL-C-39014D, STD 202F. Molded con-
struction seals out moisture and humidity.
Available in capacitances from .01uF to
30uF. You achieve effective noise control
and reduce noise spikes, in conditions
from —55°C through +125°C. Mount
beneath DIP IC’s to save up to 30%
board space.

Circle 93 on reader service card

Improve existing

board performance g

MICRO/Q capacitors can | ]
be retrofitted to solve noise

problems on existing boards.

Because MICRO/Q caps \
share mounting holes with existing IC pins,
no board redesign is required. Effective
decoupling becomes a matter of adcing
one insertion step.

Circle 94 on reader service card

Simplify board layout
and get a choice

MICRO/Q ceramic decoupling capacitors
share board mounting holes with IC pins.
You don't have to waste space on addi-
tional holes, as you do for standard caps.
Simplifying board design opens up two
very attractive options. Add more active
devices with increased packaging density
in the same space, or design the same
package on a smaller board.
Either way, you win with
MICRO/Q.

noise prablems...
space problems...

THIS.

Rogers MICRO/Q® decoupling capacitors reduce voltage
noise spikes in IC's, often by as much as a factor of ten. And
since they're easily mounted underneath the IC, MICRO/Q
capacitors conserve valuable poard real estate, too. A range
of configurations makes MICRO/Q flat capacitors especially
effective at reducing noise on:

W 64K RAMS B Boards that need EMI/RFI fix
B Video RAMS B CAD/CAM/CAE
B EPROMS M Telecommunications

B Microprocessors

B Bus drivers/buffers

W Other IC’'s where
noise spikes create
performance problems

B Minicomputers

M Printers and copiers

M Single-board
computers

Find out how MICRO/Q capacitors reduce noise and
provide better board density. Get the full story and a free
sample. Call a Rogers MICRO/Q Product Specialist today, at
(602) 967-0624.

Rogers Corporation

ROG E RS Circuit Components Division
2400 South Roosevelt Street
Tempe, AZ 85282

Distributzd in the U.S. by the Genie Group; in Europe by Mektron NV,
Gent, Belgium; in Brazil by Rogers Coselbra, Sao Paulo.

Circle 95 on reader service card Circle 96 on reader service card

Design noise out of PGA and LCC packages

PGA MICRO/Q capacitors provide effective solutions to

noise problems with VLS| PGA packages and LCC sockets.
Design effective decoupling on complex multi-layer board layouts
by fitting PGA MICRO/Q capacitors under PGA or LCC sockets. They
occupy no additional board space and provide the low-inductance,
high-frequency decoupling required by today's VLSI packages.
Available in a range of pinout configurations.

Circle 97 on reader service card



@ Both parallel and
RS-232 interfaces are
supported by a wide
selection of software.

® Accurate shading for
realistic, detailed solids;
@® Easy video interfacing— work with 4,912 colors.
over 150 interfaces are
supported. No need to
write software.

® Local intelligence:
video interface lets you
rotate, change colors
and scale with front-
panel controls.

® Crisp, clean lines
for highly detailed
drawings.



I 1
NoO OTHER
COLOR HARDCOPIER
CAN MAKE THESE POINTS.

The CH-5300 gives you fast copies. Sharp connecting up to four different input
lines. Realistic gradation and shading. Bright, sources atonce.
rich solids. Consistent backgrounds. Built-in So look into the Seiko CH-5300.You'll see
intelligence. Easy interfacing to the broadest that no other color hardcopier can make
range of video or parallel sources. And proven  these points.
reliability. Call Martin Nelson PR
Plus, with our new multiplexor you canturn  at(408) 943-9100 SEIKO =
your color hardcopier into a shared resource; today. wsTruwents NN

® Fast copies on paper
SEy or film—A-size outputin
'KO~ 45 seconds.

® Solid streak-free, un-
blemished backgrounds
—on the firstand ninety-
ninth copy

l'\
@ Unattended, off-line /

copying with consis-
tent, high-quality output.

. . ¢ 1987 Seiko Instruments USA, Inc.
Circle 27 on reader service card Visiials courtesy of Ramtek Corporation, Matra Datavision, Computer Design Equipment Incorporated.



To know the environment of your power source
is the first step
to noise countermeasures

Model

NDIES

POWER LINE

DISTURBANCEBE

NDR-544 has broadened the power
line monitoring range.

Only by connecting the unit to a power
line (single phase or 3-phase,AC/DC
line), you can obtain accurate data on
the power line such as voltage fluctua-
tion, frequency fluctuation and super-
imposed impulse noise. In addition,
the unit catches an abnormal value be-
yond the threshold and prints data on
such an abnormal state.... “When the
abnormal value occured”, “How long
it continued” and “Fluctuation value”.
The NDR-544 is the latest model with
upgraded measuring functions de-
signed to extensively monitor various
power line disturbances. You can im-

Circle 28 on reader service card

mediately check and monitor the en-
vironmental conditions of electronic
devices before installing them and can
also clear up the cause of troubles.

Features

@AC voltage fluctuations of single
phase and 3-phase can be monitored

@ ON-OFF at 4 places other than power
line can be monitored. (Event function)

@ Time at which abnormal state occurs
and recovers is printed at a unit of
1/100 second or more.

@ Editing function enables user to ob-
tain the whole day’s accumulated data.

@ Clock, threshold and measurement
data are backed up by battery.

Main specifications

@ Voltage fluctuation measuring range :
600V AC max.
Two ranges; 0~+10V DC, 0~+100V DC

@®Frequency fluctuation measuring
range : 45.0~65.0Hz

@®Impulse voltage measuring range :
+2500V (Simultaneous monitoring
of positive and negative)

N
\
NOISE.
NOISE LABORATORY CO., LTD

c. e - e Ly - Ponmee hee i | y "
2662-1, NOBORITO, TAMA-KU, KAWASAKI CITY,KANAGAWA
PREF. 214 JAPAN Tel : (044)933-4311
TeleX 3842777 NOISEL FACSIMILE (044) 932-4511
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BALLISTIC DIODE BURSTS
THROUGH FREQUENCY CEILING

HOT-ELECTRON DEVICE SWITCHES AT TERAHERTZ SPEED

URBANA, ILL.
Move over, Impatt diode, Gunn diode,
and tunnel diode: here comes the
heterostructure hot-electron diode. If its
developers at the University of Iilinois
are right, the device has the potential to
produce the highest switching frequen-
cy of any diode mechanism yet devel-
oped and could open the way to now-
unexploited frequency bands.

“What we've got is a new diode phe-

nomenon,” says James J. Coleman, one
of five researchers involved with the pro
ject at the University’s Center for Com-
pound Semiconduetor Microeleetronics in
Urbana. Theoretical switching speed for
the new diode type could be as fast as
200 femtosceonds, which means it could
be used in microwave oscillators with
frequencies in the terahertz range, Cole-
man says, with an output of 25 mW or
more. That’s more than 10 times the fre-
quency of today’s fastest oscillators,
based on Impatt, Gunn, and tunnel di-
odes, which peak out around 100 GHz, he
says. Also, the new diode exhibits gain
as high as 50 dB at 15 Q.
HOT PROPERTIES. The speed comes in
part from a phenomenon involving
thermionic emission—so-called ballistie
propagation of “hot,” or highly ener-
gized, electrons. The device is a cousin to
experimental ballistie transistors being
developed at IBM, AT&T Bell Laborato-
ries, and elsewhere. The Illinois diode de-
pends on similar principles and is built
with a similar epitaxial gallium arsenide—
aluminum GaAs structure.

But Coleman says the mechanism of
the two-terminal diode device is differ-
ent from that of ballistic transistors,
which are three-terminal devices that
rely on hot electrons injected through
thin semiconductor layers to switeh five
to six times faster than other transis-
tors. By contrast, the Illinois diode relies
on the energy band-gap between a light-
ly doped GaAs layer and an AlGaAs lay-
er to get the necessary negative differ-
ential resistance for high-frequency os-
cillation between two conduction modes.

The Illinois researchers use metal-or-
ganic chemical vapor deposition to build
a sandwich of lightly doped GaAs atop
an undoped or lightly doped AlGaAs lay-

er on a heavily doped GaAs substrate.

A negative bias causes electrons to
propagate through the diode structure in
one of two conduction modes. At low volt-
ages, electrons traverse the top GaAs lay-
er at close o the conduction-band mini-
mum but encounter a barrier at the heter-
ojunction with the AlGaAs, which has a
wider energy band-gap than the GaAs. In
this mode, there is a significant voltage
drop, and resistance is high across the
AlGaAs region; current through the de-
vice comes principally from quantum-me-
chanical tunneling. Though electrons at
low fields can’t get over the barrier, some
tunnel through the AlGaAs.
FLYING BY. However, when the voltage
is increased, the higher electric fields
that are created heat the electrons to
energy levels sufficient to cause therm-
ionic emission over the barrier, causing
a dramatic switch in the conduction
mechanism. “As you increase the volt-
age, suddenly the fields become high
enough that by the time an electron
reaches the AlGaAs laver, it’s received
enough cnergy from the field to be
higher in energy than the barrier, and it
just goes flying right by,” Coleman ex-
plains. As a result, voltage drop and se-
ries resistance across the AlGaAs re-
gion become negligible, and the diode
switches to a conduetion mode that is
based on thermionic emission.

By placing the diode in a properly
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TEAM. Members of the University of lllinois research team that developed the diode are, from
the left, Jack and Ted Higman, Jim Coleman, and Karl Hess. Not pictured is Mark Emanuel.

tuned microwave cavity and applying
the proper bias, microwave oscillators of
extremely high frequency can be built,
Illinois researchers say. The structure is
inherently fast, since its intrinsic speed
is limited mainly by the electron transit
time across the layers, Coleman says.
Iilinois researchers have built 20 to 30
versions, using varying doping levels
and thicknesses down to about 900 A.
“We made the layers 2,000 A thick and
it still shows the switching mechanism,”
Coleman says. But for optimum efficien-
cy, the AlGaAs layer must be less than
1,000 A to allow adequate tunneling in
the low-field conduction mode. Switch-
ing voltages vary according to the
GaAs/AlGaAs sandwich characteristics
but typically have been around 10 V. In
order to enhance the switching effect,
the Iilinois researchers have cooled the
devices to 77 K or lower. But, Coleman
notes, “We can’t see any reason why it
won’t work at room temperatures.”
The researchers have not yet mea-
sured the new diode at oscillation fre-
quencies beyond “a few gigahertz,”
Coleman concedes. But they have calcu-
lated that oscillation frequencies could
theoretically hit 5 THz with devices built
with 50-A GaAs and AlGaAs layers,
Coleman notes. In fact, he says that the
technology could be ready for real-world
applications within just one to two
years. ~Wesley R. Iversen

29



COMPUTERS I |

DEC MARCHES ON: NOW A DESKTOP VAX

BOSTON
COver the nameplate and what was
announced in Boston last week was
just another 1-million-instructions-per-sec-
ond work station for about $10,000. But
then tear off the cover and get ready for
the impact of the first desktop VAX com-
puters from Digital Equipment Corp.

That the fully VAX-compatible ma-
chines—the VAXstation 2000 and the
multiuser MicroVAX 2000—will have
significant impact is apparent from
DEC’s announcement that it begins pub-
lic marketing of the products with or-
ders in hand for 5,000 units. Shipping in
April, the small computers will also
have a big head start on IBM’s mid-
range 9370, which will not be fully
ready to compete until later this year.
But whether the machines will cause
major disruptions in the work-station
market per se is another matter, and
one that depends heavily on the impor-
tance customers attach to the nameplate
on the computer.

The new computers clearly continue
the unprecedented pace of major prod-
uct announcements that DEC has main-
tained for the past two years. They also
represent an historic milestone in that
the power of the first refrigerator-sized
VAX introduced a decade ago has now
been compressed into a box smaller
than an unabridged dictionary.

To create the 2000 line of computers,
DEC downsized a MicroVAX II into a
package measuring 1 ft by 1 ft by 5 in.
and cut the price in half. This required
reducing the system’s electronics from
four boards to just one—which carries
more than a dozen new custom CMOS
chips, all designed and built by DEC.

DEC's most extensive use of surface-
mount technology to date helps pack 4
megabytes of memory into a space 4 by
7 in. And power consumption is half
that of the MiecroVAX II machines, fall-
ing to 160 W for the 2000 line.

stretch DEC's VAX computer family
from an entry-level desktop MicrovVAX
2000 priced at $11,100 to the largest
clustered VAX 8978 at nearly $4.9 mil-
lion. Included in the purchase price of
both new 2000s is a one-year warranty
providing on-site hardware support and
telephone software support.

The rapidly expanding VAX line—
with the appeal of hardware compatibil-
ity, extensive applications, and software
portability—is enabling DEC to build
market share at the expense of other
minicomputer vendors and its primary
rival, IBM, whose various products run
several incompatible operating systems.

30

BROAD LINE. The new products now |_

Ironically, the computers most imme-
diately affected by the new hardware
announcements will be other VAX prod-
ucts. Hardest hit will be the two-year-
old VAXstation II, which the company
says will “fade away” as customer at-
tention shifts to the VAXstation 2000.
Similarly, the low end of DEC's Micro-
VAX II business will now migrate to the
MicroVAX 2000, at about half the cost.
The higher-performance VAXstation
I1/GPX should continue to attract cus-
tomers because it offers eight-plane col-
or, whereas the color version of the
VAXstation 2000 will provide only four-
plane color. A diskless, monochrome
version of the VAXstation 2000 is priced
at $10,500.

The VAXstation 2000 is being thrust
into a burgeoning low-end work-station
market. Dataquest Inc. estimates the
two leading vendors, Apollo Computer
Inc. of Chelmsford, Mass., and Sun Mi-

VAX ON ADESK. The low-cost 2000 linereduces the
VAX to about the size of an unabridged dictionary.

crosystems Inc. of Mountain View,
Calif., derive more than 40% of
their revenue and 60% of their unit
sales from machines priced at less
than $20,000. For example, Apollo
reports selling 12,000 of its year-old
low-end Series 3000s.

But the work-station market is
/| one in which stand-alone product
performance—as opposed to a ven-
dor’s multisystem solutions—retains
great importance. And in one-to-one
price/performance comparisons, the
! leading vendors believe they can
more than hold their own against
DEC’s low-end VAXs.

“We knew about the products for
- quite some time,” says Ed Zander,
vice president of corporate marketing at
Apollo, “and our business has gotten
much better the last few quarters. We
would have seen some impact if the
product was so exceptional.”

Similarly, Sun doubts that DEC’s stand-
ing in the work-station market will im-
prove. “DEC hasn’t announced a new
CPU since March 1985, with the Micro-
VAX II. I'm surprised they haven’t kept
up in terms of CPU performance,” says
John Hime, director of product marketing
for Sun’s work-station division.

But it is also clear that the engineer-
ing departments of many DEC custom-
ers, in need of a low-end work station,
have been shopping at Sun and Apollo
for their machines. Now, given the trend
to company-wide standardization of com-
puters, those engineering departments
will be under pressure to look closely at
the low-cost VAXs to tie in with DEC
machines elsewhere. -Craig Rose

' SUPERCOMPUTERS

CRAY AIMS AT THE LOW END
WITH ITS OWN CRAYETTE

MINNEAPOLIS
ln a major strategy shift, supercom-

puter leader Cray Research Inc.
moved last week to stake out new terri-
tory at the low end of supercomputing.
The $2.5 million price on Cray’s new en-
try-level X-MP/14se chops 37.5% off the
$4 million price of Cray’s previous low-
end single-processor system. And the
new system could provide heavy compe-
tition for Cray’s Twin Cities rival, ETA
Systems Inc., of St. Paul, which plans
around midyear to bring out a $2.5 mil-
lion entry-level version of its own ETA'
supercomputer.

Cray also announced a new field-up-

grade capability for its current X-MP
line, a new X-MP model priced at $8.5
million, new two-processor and four-pro-
cessor versions of its top-end Cray-2
line, and a new high-speed data channel
to allow 100-megabyte/s communication
among Crays, other computers, and
work stations. The company also re-
duced prices from 3.4% to 25% on four
existing models, including its four-pro-
cessor Cray-2, whose price tag drops
from $17.6 million to $17 million.

But Cray’s low-end move caused the
most stir. “I'm a little surprised that
[the X-MP/14se] is that low-priced,”
says Gary Blauer, an analyst with Min-
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neapolis investment house Dain Bos-
worth Inc. Cray has preferred to focus
on large, fast supercomputer systems
and has shunned the emerging class of
minisupercomputers, or  so-called
Crayettes, built by firms such as Al-
liant, Convex Computer, and Scientific
Computer Systems. Prices of those sys-
tems generally start at around $1 mil-
lion. But demand for used Cray systems
is running high, reflecting increased
customer  cost-consciousness.  And,
Blauer says, “I think Cray felt it
couldn’t let the low end go uncontested
any more, and that it had to capture
customers at an earlier entry point.”
That’s close to the mark, says Robert
H. Ewald, Cray’s vice president of com-
mercial marketing. Cray rates the new
machine at about 80% of the perfor-

mance of a standard, field-upgradable
X-MP/14, at less than half the 14’s $5.5
million tag. Other X-MPs offer up to 16
million 64-bit words of memory, com-
pared with the X-MP/l14se’s 4 million
words, and unlike other X-MP systems,
the 14se will not be field-upgradable.
But for many firsttime customers
whose supercomputing requirements
are not extensive, the 14se may be just
the ticket, Ewald says. “People who
might otherwise be buying one or two
of the Crayettes will have to seriously
consider this machine,” he notes. Ewald
claims the new low-priced Cray has been
in the works for about a year, and that
its introduction is unrelated to plans for
the entry-level version of the ETA'?,
known inside ETA as the Piper [Elec-
tronics, Nov. 13, 1986, p. 22]. But Ewald

also says that, based on reports from
customers, the ETA system “might have
about the same price, but it will have a
performance factor two or three times
less than our machine.”

By contrast, Gary Smaby, an analyst
at Minneapolis investment firm Piper,
Jaffray & Hopwood Inc., notes that re-
ports he’s heard would put expected
Piper performance beyond that of
Cray’s X-MP/14se. “But the price point
[on the 14se] is strangely similar,”
Smaby allows.

An ETA spokesman declines to com-
ment on the latest Cray moves but con-
firms that Piper target pricing is around
$2.5 million. It is to be introduced
around midyear, the spokesman says,
but performance characteristics have
not yet been set.  ~Wesley R. Iversen

DATA COMMUNICATIONS

AT&T GETS A HEAD START ON ISDN

WASHINGTON, D. C.
AT&T Co. moved to take a leading
position as a supplier of equipment
for integrated services digital networks
last week, when it unveiled software en-
hancements to the System 85, its high-
end private branch exchange. The com-
pany claims to be the the first supplier
of an on-premises PBX compatible with
ISDN’s 1.544-Mb/s primary rate.

The new software, called PRI for pri-

mary rate interface, will be available in
December and will permit System 85 us-
ers to select a service—such as WATS
—on a call-by-call basis, which in many
cases will reduce the total number of
lines required. Without the interface,
lines have to be dedicated to specific
services. AT&T has yet to equip its own
network to handle the ISDN primary
rate, but it expects to offer its first im-
plementations at the end of the year.
“We expect to be in 60 metropolitan
areas by 1989,” says Jack P. Bucter,
vice president of product management
and business development at AT&T’s
Business Market Group.
ISDN SUPPORT.The AT&T announce-
ment, made at the Communication Net-
works Show in Washington, has extra
significance as the company’s first tan-
gible support of ISDN. It proves the
company intends “to be the leader in the
ISDN world of services,” says Bucter.
Industry representatives at the show
agreed that AT&T was first with an an-
nouncement of a PRI product for ISDN
but added that others were working on
similar products and could have them on
the market soon after AT&T's.

In addition to the interface for the
primary rate, which is for heavy users
of telecommunications services, AT&T
promises one that can handle the basic

ISON PRIMARY-RATE

| sysTem
85

CHANNEL

monitoring. Businesses can use
the D channel to gain such ca-
pabilities as station identifica-
tion, where a caller could be

e LOCAL-AREA NETWORKS

PREMISES ® MAINFRAMES

EQUIPMENT

o PRIVATE NETWORK

e DEPARTMENTAL COMPUTERS

® PUBLIC SWITCHED NETWORK
o PRIVATE BRANCH EXCHANGES

identified by the number from
which he or she is calling. The
new System 85 interface sup-
ports bit-oriented signaling, for
current 1.544-Mb/s lines, as well

————————

CHOICES: System 85 will permit a call-by-call choice of
services. At present, dedicated lines are needed.

rate, for the 144-kb/s channels chosen
by smaller users, when the ISDN speci-
fications for it are ready. With the new-
ly announced primary rate enhance-
ment, System 85 users will be able to
switch over to ISDN services as these
become available.

The 1.544-Mb/s primary rate is bro-
ken down into twenty-three 64-kb/s B
channels, each carrying either voice or
data, and one 64-kb/s D channel that is
used for signaling and performance

DISTRIBUTION

WILL NEW BUYING TREND
BOOST 1987 CHIP SALES?

SR — -

as message-oriented signaling
for the upcoming ISDN. Among
the data-transport modes sup-
ported are 64-kb/s clear chan-
nels, 56-kb/s channels compati-
ble with Dataphone Digital Service,
and data-communications channels at
rates of 19.2 kb/s and lower.

AT&T also announced several other
software products for System 85 users
at the Communication Networks Show,
including an automatic call-distribution
system for administration and reporting;
an upgrade to the Unix-based, central-
ized system-management application; and
a call-detail recording utility.
~Terry Feldt

LOS ANGELES
.S. component distributors, the chip
industry’s early-warning system, are
picking up signs of a significant change
in semiconductor buying patterns that
could spell good news for American dis- |
tributors and chip makers.
Well-placed distribution sources see
signs that manufacturers of IBM Corp.
PC clones on the Pacific Rim—South

Korea, Taiwan, Hong Kong, Singapore,
Indonesia, and Japan—have started to
buy hard-to-get Intel Corp. 80286 micro-
processors and related chips from U.S.
distributors. This is a reversal of the
usual buying pattern, in which U. S. per-
sonal-computer makers procure cheaper
parts offshore and then assemble com-
puters stateside.

“l haven't heard that, but it makes
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sense when you think about it,” says one
close follower of the semiconductor scene,
financial analyst Andrew J. Neff of Mont-
gomery Securities Inc. in San Francisco.
If the sales to offshore clone manufactur-
ers are more than a brief blip, caused by
a temporary shortage, it could turn out to
be a boon for overall U.S. semiconductor
output, he says. “This could be a very
good piece of business,” Neff says, and
predicts that the trend could raise the
1987 industry growth a few percentage
points above his projected 12%.

Driving these purchases is soaring de-
mand for the 16-bit 286 processors,
which Intel reportedly is finding hard to
meet. The Santa Clara, Calif., chip man-
ufacturer turned out more than 1 mil-
lion devices in the fourth quarter of last
year, its executives say, and the compa-
ny is maintaining that rate.

But the main customer, IBM Corp.,
and other U.S. manufacturers are snap-
ping up the chips faster than Intel and
its licensed second-source suppliers—
Advanced Micro Devices Inc., Siemens
AG, and Fujitsu Ltd—can turn them
out. The result is lead times that are
stretching longer and longer—and leav-

ing any other potential customers high
and dry.

Therefore, the foreign producers of
these clones have no one to turn to except
the U.S. distributors that handle the
chips and can sell them in smaller quanti-
ties, typically less than 1,000 pieces. And
in another departure, the new customers,
who don’t usually buy from distributors,

Clone makers are
being forced to use
third parties to get chips

are buying through third parties.

Perhaps the first top distributor to dis-
cern what is starting to happen is Pete
Heller, chairman of Pioneer-Standard
Electronics Inc. in Cleveland. “A lot of
the product [that is moving through dis-
tribution] is being sold to independent
purchasing companies or to some buying
agents who represent the offshore clone
makers,” he says. “This is a relatively
new wrinkle in the business.

Intel, as yet, has no evidence that dis-
tributor sales to offshore customers are

increasing, says a spokeswoman. But In-
tel has lagged in tracking parts destina-
tions for its chip shipments, she adds, be-
cause overall demand has been heavy.

An executive at distribution sales lead-
er Hamilton/Avnet Electronics of Culver
City, Calif.,, confirms the trend, although
he says few of the offshore companies
are known. “It’s tough to identify, since a
lot of it comes from the local schlock
houses [speculative buyers that are noted
for selling scarce products quickly at a
profit] But we definitely see activity
starting to churn.” ”

Top executives at two other Southern
California distributors with Intel fran-
chises say they cannot yet verify any
significant offshore 286 purchases. But
they agree that such an upswing may
well be in the offing. “It could be, since
the 286 is taking off,” says W. Donald
Bell, president of Ducommun Inc.’s
Kierulff Division in Cypress, Calif. And
Charles M. Clough, president of Wyle
Laboratories Inc., whose Electronics
Marketing Group is at Irvine, Calif,
sees the move to buying from distribu-
tors as “really a last resort for Asian
companies.” -Larry Waller

The eternal battle for greater disk ca-
pacity at a lower cost has spurred
Adaptec Inc. to make a good approach
better. The result is two controllers
from the Milpitas, Calif., company that
double the capacity of a disk drive and
add a potent new weapon to the busi-
ness. However, they also present chal-
lenges to both the system integrator
and the disk-drive maker.

The new controller is based on the pop-
ular IBM-developed 2,7 run-length-limit-
ed, or RLL, code, used by Adaptec last
year in a controller that stored 50% more
data on a disk drive. The company in-
creased RLL's density to 13,000-
bit/in. from 9,000, and developed
advanced RLL. A version sup-
porting two Winchesters costs
$160; one that also supports two
floppies is $195.

But now the system integrator
faces the fact that doubling the
capacity of a 20-megabyte Win-
chester pushes the drive over the
32-megabyte limit that personal-
computer operating systems im-
pose on harddisk storage.
“We've addressed this problem
by developing an [input/output]
driver that can support multiple
logical drives,” says Edward
Turner, Adaptec’s director of
product marketing.

the controllers are a mixed blessirﬁ
There are three problems: the drive
must be built to operate with the con-
troller, and it will be priced slightly
higher than the conventional drive; a
wider variety of drives must be in inven-
tory; there is the danger of drives being
misused by the system integrator.

MORE CHANGES. “Building a drive to
handle RLL-encoded data required a rel-
atively simple change to the read/write
channel,” says Carter O’Brian, market-
ing manager at Seagate Technology Inc.
of Scotts Valley, Calif. But increased bit

DISK DRIVES

ADAPTEC UPS THE ANTE IN CONTROLLERS

“Three changes are required to a
standard ST506/412 drive to work with
the new Adaptec ARLL controller,” says
Jack Clemens, vice president of engi-
neering at LaPine Technology Corp. in
Milpitas, Calif. “First, the drive must
use thin-film media to handle the higher
bit density. Next, the flying height of
the head needs to be lowered to achieve
a higher signalto-noise ratio. Finally,
the read/write channel has to be tuned
for the higher bandwidth required by
the higher data transfer rate of the
ARLL controller.”

density means more changes, he says.

FAMILY RESEMBLANCE. The new 2,7 ARLL disk-drive controller
For the drive manufacturer, nestles between its older brothers, the ESDI (top), and the RLL.

Though most 5%-in. and 3%-in. drives
already can handle the three re-
quirements, disk-drive makers
must now widen their inventory.
“We already support two differ-
ent 3%-in. products,” says Clem-
ens. “The ARLL will mean sup-
porting yet another.”

And then there is the matter
of misuse. A system integrator
wanting to cut cost could use a
standard drive with an RLL or
ARLL controller. The drive will
probably work—for a while.
| When it fails, the drive maker

| will be blamed.

Still, drive makers are getting
ready. “We’re waiting for a sign
from the market to go ahead
with ARLL,” says LaPine’s Cle-
mens. ~Jonah McLeod
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INTEGRATED OPTICS l

IBM IC SPEEDS UP
OPTICAL DATA LINKS

The lack of reliable and inexpensive
hybrid optical receivers has thus far
prevented companies from linking com-
puters, work stations, and other peri-
pherals in high-speed fiber optic net-
works, but IBM Corp. is moving to
change that. Researchers at the compa-
ny’s sprawling Thomas J. Watson Re-
search Center in Yorktown Heights,
N.Y,, have developed a tiny integrated
receiver “chiplet” capable of accepting
data at up to 3 gigabits/s—more than
twice as fast as any previously reported
device of its kind, the company claims.

The first in a series of experimental
ICs designed for short-distance data
communications, the 1-by-2-mm gallium
arsenide device consists of a photodetec-
tor and a preamplifier. The chip, which
is still in the design stage, will eventual-
ly contain a post-amplifier and compara-
tor, thereby fully integrating what can
now only be produced as a hybrid.
FINDING THE KEY.The integration of a
photodetector and logic on a single chip
is a key technological breakthrough,
says Dennis Rogers, the physicist who
developed the device. Previous attempts
to implement a detector on a logic cir-
cuit failed, since the high-temperature
processing of the logic circuits caused
surface trapping in the detector. That
caused a low-frequency gain that made
it difficult to recover the low-level, high-
speed signals from the photodetector—
rendering the entire circuit useless.

The interdigitized metal/insulator/
metal photodetector design IBM chose
had been proven effective in conjunction
with logic circuitry by researchers at
Fujitsu Ltd. of Japan, among others—
but only when built with low-tempera-
ture processes that offered lower per-
formance than would be acceptable for
the applications IBM is looking at.

But by selectively doping the detector
portion of the GaAs chip with silicon,
Rogers found that the photodetector
was able to withstand high processing
temperatures without suffering any
breakdown in performance. Because of
this, both detector and logic can be built
using the same refractory-gate, ion-im-
planted MES FET process—and that can
mean a savings in manufacturing costs.

According to Dean Eastman, vice
president for logic, memory, and pack-
aging, the need to integrate optoelec-
tronic devices is of greater importance
in data communications—where speed,
cost, and reliability are of paramount
concern—than it is in telecommunica-

tions, where bandwith and the ability to
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Malco’s twist pin gives you the
lowest mating force available with
the highest reliability.

i BLIP  styles, mounting h
MALCO v and pltin.
P - Find out more about
MICRODOT iNC. the Malco MCK series
connectors. For free
catalog write; Malco. 306 Pasa-
dena Avenue, South Pasadena, CA
91030 or call (213) 799-9171,
TWX: 910-588-3768.

- changeable with exist-
; ing MIL-C-83513 type connec-
\ tors.
Our patented low force twist
pins reduce contact insertion force

Malco is dedicated to quality
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Us. S;vi;gs Bonds Now Earn 7.02%

U.S. Savings Bonds now
earn market-based interest
rates—Ilike money market
accounts. So you're guaranteed
a competitive returr no matter
what happens to interest rates!
All you need to do is hold your
Bonds for five years.

For more information, call
toll-free 1-800-US-BONDS.

US. SAVINGS BONDS®-.

Bonds held less than five years earn a lower rate A public service of this publication.



or \yorkstatiqns that
thrive in a multivendor

HP’s powerful family of technical workstations fits
right in with your present computing resources, as well
as those added in the future. With industry standard net-
working, operating systems, and languages. Plus hundreds
of advanced application packages, and performance extras
to give you the competitive edge in all of your engineering
and technical activities.

Our solutions are implemented on one of the indus-
try’s largest technical computer and workstation families.
It consists of the HP Technical Vectra PC, the HP 9000
series 200/300/500, and the new model 840 Precision
Architecture Computer.

Full UNIX System V compatibility.
HP’s technical workstations use AT&T’s System V
UNIX operating system with Berkeley 4.2 enhancements
and HP improvements. The result is a standard tuned to
the workstation environment with windowing, real-time
I/0 extensions, graphics, six languages and other extras.

The networking you need.

HP offers the networking to unify design, test, manu-
facturing, and technical office automation in your company.
You’ll have ARPA and Berkeley services and TCP/IP on
Ethernet** and IEEE 802.3 to provide connectivity with
IBM, DEC, and other vendors’ products.

Al power without special Al machines.

You get everything you expect in a multipurpose
workstation, plus the ability to run Artificial Intelligence on
the same machine. Based on Common Lisp, it lets you
harness Al power for accelerated software development.
You can also get premier expert system tools from com-
panies such as Intellicorp and Teknowledge.

Wide range of graphics solutions.
The choice is yours...from low-cost monochrome to
high-resolution color monitors...from simple report




run UNIX systems and
environment, talk to HP.

graphics to 3D solids modeling. There are industry stan-
dards like GKS and ANSI Computer Graphics Virtual
Device Interface (CG-VDI), to protect your investment
by making your existing software portable. HP’s acceler-
ated graphics solutions are highly modular, so you can
upgrade whenever you choose.

Hundreds of application packages.

Specialized technical applications? No problem. HP’s
application packages include logic and analog CAE, PCB
CAD, microprocessor software development, 2D design
and drafting, 3D solids modeling and finite element anal-
ysis, documentation and report generation, and database
management. New software packages are constantly being
added for an even larger selection.

HP—protecting your investment.

Buying HP’s solutions is not only a smart decision
initially, but it provides the added benefit of lower cost
of ownership that reflects our commitment to quality and
service. For more information, call your local HP sales
office listed in the telephone directory white pages.

Tap HP’s DATA-LINE

for complete facts...instantly!

For on-line information 24 hours a day, use your com-
puter, modem, and HP’s DATA-LINE. Dial 1-800-367-7646
(300 or 1200 baud, 7 bits even parity, 1 stop bit).

In Colorado call 1-800-523-1724.

*UNIX is a trademark of AT&T. **Ethernet is a trademark of Xerox Corporation.
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“If you’re a retired
U.S. manager,
you have a lot to
give to the world.”

Thorton F. Bradshaw,
Chairman, RCA

I'm a volunteer supporter of the Inter-
national Executive Service Corps, a
not-for-profit organization with a vital
mission:

We send retired U.S. managers over-
seas to help businesses in developing
countries, which often respond by
increasing theirimports of U.S. goods.
In fact, developing countries consume
about 40 percent of U.S. exports.

As an IESC volunteer, you would
not get a salary. But you would get
expenses for you and your spouse,
plus a world of personal satisfaction.

IESC leads the field in this kind of work.
We've done over 9,000 projects in 81
countries. We could have a project
that's just right for you. To find out, send
this coupon to: Thorton F Bradshaw,
Chairmar, RCA, PO. Box 10005,
Stamford, CT 06904-2005.

international
Executive
Service Corps

F——_———————— =
| Dear Mr. Bradshaw: Tell me more about [

necoming an IESC volunteer. | am a
| recently retired manager or technician —or |
[ am about to retire — from a U.S. company. |
I'm free to accept an overseas assignment. |
understand that volunteers receive
expenses for themselves and their |
spouses, but no salary.
: Name e |
|

Address.

CHIPLET. IBM's integrated receiver measures 1 by 2 mm.

send signals over vast distances super-
sede other concerns.

“For computer applications, we’re not
pushing bandwidth,” Rogers says. Data
links are generally short, so receivers
need not be so sensitive nor transmitters
so powerful as their telecommunications
counterparts. Those devices can be bulki-
er and more expensive, as long as they
can transmit over great distances and
thus limit the need for remote signal re-
peaters, which are expensive to maintain.

The IBM chips are being considered for
use in connecting mainframe processors,

as well as for networking mainframes
and peripherals in networks more than
1,000 times faster than T-1 lines. They
could eventually be used for board-to-
board communications as well.

Among the other chips under develop-
ment is -a transmitter IC, which repre-
sents a greater technological challenge.
“We're doing this in steps, and the next
step is to integrate a laser and transmit-
ting circuitry on a chip,” Eastman says.
“It’s a harder job—it's more difficult to
incorporate a laser on a chip than it is a
photodetector.” -Tobias Naegele

| PACKAGING

'HOW TO MAKE PIN-GRID
ARRAYS AT HALF THE COST

PALATINE, ILL.
In low-cost semiconductor packaging,
the accent is usually on the first two
words. That’s why Interconnection Solu-
tions Inc. figures it's ahead of the field
with a packaging technique intended to
cut in half the cost of printed-circuit pin-
grid arrays.

The year-old Palatine, Ill., company,
which specializes in thermoplastic pack-
aging materials, has managed to cut the
number of operations in building a low-
cost. array by molding the pins in at the
same time the package’s body ¥ molded,
and by using an extremely thin printed-
circuit substrate for its plated intercon-
nection (see figure). The standard meth-
od involves first making a pc board,

watchers predict that, spurred by in-
creased uses of very large-scale inte-
grated circuits, its share will grow to
50% by 1990.

That steep curve is typical of a sector
that is as dynamic as any in electronics.
The original pin-grid array in the early
1970s was a square, multilayer ceramic
package with a grid of pins on 100-mil
centers on the bottom. It was heavily
used in military equipment and in pack-
ages with more than 84 pins that re-
quire hermeticity. Then, as VLSI chips
went commercial, the lower-cost pc ar-
ray evolved, based on a small, square,
single or multilayer pc board with pins.

Bill Werther, a founder and engineer-
ing vice president of Interconnection So-

then drilling holes in it, press-
fitting pins, and finally soldering
in the pins. In full production,
pin-grid arrays made by the new
method should cost about 2¢ a
pin instead of about 4e¢ for the
pe-board version, says Intercon-
nection Solutions.

The potential is enticing. To-
day, the pe pin-grid array has
Lonly about 1% of the total pin-

grid array market of $40 million
to $45 millian.

SOLOER JDINT

PRINTED-CIRCUIT
PATTERN

f
. ADHESIVE (
STANDOFF

PiN

MOLDED
PLASTIC

KEEPING IT SIMPLE. In the new package, the pins are
But industry molded in at the same time that the body is molded.
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KONTRON ELECTRONICS INC.
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computer for industry
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Down with dust!

This is particularly meaningful for computers in industry.
The dust, vibration and temperature of a production environ-
ment are just too much for a “commercial computer”.

The Kontron IP286 is something different again:

This computer doesn't need to be handled with kid gloves.
The carefully thought-out design offers such facilities as
temperature-controlled cooling fans, temperature
monitoring, quick-change filters, voltage monitoring,
vibration damping, metallic casing and integral

storage compartment for cables and manuals. = o
All this adds up to reliable operation even
under the most unfavourable environmental / “"
conditions. 4
The special high-efficiency Kontron IP286 .
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support all popular standard software. e
e
- \
-7y
PRGN
- o -
~ sy
- 7o -
e )
In Europe ] >
KONTRpON MESSTECHNIK GMBH — O‘e 1%5 -
Oskar-von-Miller-Str. 1 - « ? - /
8057 ECHING/W. Germany «G 4 ‘)\ / , e
Phone: (081 65) 77-600 “ % - A
Telex: 526719 - G“ $° ~
Telefax: 08165 77512 < ¢ S %‘ R N
| 5 - ,
> ‘ He @ o o o /Q\\o‘\?'



Apply within. No experience necessary.

That's another wonderful benefit of our
exclusive EPLD technology. You can move right into
user-programmable logic design. Right now. Because
we have a complete family of high density products
(from 300 to 2000 gates), plus the easy-to-use devel-
opment software you need to turn your assignment
into a working prototype. In a matter of days. And
for a fraction of what vou'd expect to invest.

Best of all, vou no longer have to enter the
frightening realm of gate arrays to get a high level
of integration. Just look into our newest family
member: the EP1800.

You'll work with 2000 gates. In a tiny J-lead
package. Without worrving about speed (it has plenty),
power (it desires very little) or noise (it's quite deaf).

What's more, design development is a breeze.
Even on the EP1800. With our A+PLUS software
and your IBM PC, prototypes can be produced in days.
Sometimes hours. Modifications can be made in
minutes. And with the software automatically placing
your design into the right chip, you don't waste
time figuring out what goes where.

One last step. Volume production. Also no
prohlem Because every one of our EPLDs is available

as 2 One-Time-Programmable (OTP) plastic part.
So you can get to market in less time. For a lot
less money.

So apply today. We've got immediate openings
for your design.

Call (408) 984-2800

JALTERA

3525 Monroe Street
Santa Clara, CA 95051
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A+PLUS is a registered trademark of Allcra Corporallon.
k

IBM is a registered trad of Inter
Machines Corporation. CKMOS is a patented process of
Intel Corporation.

Distributed in U.S. by Alliance, Pioneer, Quality
Components, Schweber and Wyle. In Canada by Future.

£ 1986 Altera Corporation.






“’CROWCARD'"

|8 1-BUS MONITOR FOR
PC/XT/AT COMPATIBLES

A diagnostic tool that functions when your computer won't
Works when you can't boot diagnostic software or have no
video output' Shows exactly what activity is taking place on
the systern bus. Reduces troubleshooting hme and board swaps.
The Crowcard has proven useful to trainers AND repair shops
alike. Observes supply voltage, address and data lines, clock.
1/0 and memory actity. inferrupts, DMA. wait states and parity
errors on the bus! Simpliies isolation of component failure
Easy to use and comes with its own tutorial diskette!

COMING SOONY! THE CROWCARD I[I-AT
The Crowcard !I-AT monitors the full AT expansion bus! Features
include a data capture mode to “freeze” a bus state which
normally lasts less than 1/1,000.000 second! Nothing else this
inexpensive can give you this capability. Hardware and software
wizards alike have been asking for this worldwide! Calt or write
for preliminary pricing and availabili

applied physics, in::f D

1291-E CUMBEFLAND AVE
WEST LAFAYETTZ, IN 47906
PHONE: (317) 4971718
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You can do something about
pollution: Join the Woodsy

Team and pledge
to help keep your [MW
environment P |

clean.

Forest Service-USDA

lutions, has been on the trail of the
molded-in pin since he was at Photocir-
cuits Inc. in Glen Cove, N. Y., two years
ago. He tried plating to plastic but con-
cluded that the pin was too difficult to
handle in production—among the prob-
lems were getting conductors to adhere
to plastic, soldering to plastic, and wire
bonding. Instead of plating on the plas-
tic, he decided “to borrow the best of
both worlds.” He molded an inexpensive
pin into the body of the package, mak-
ing it possible to mold in details such as
chip cavities, stand-offs, and heat sinks.

At the same time, Werther made a
proven, wire-bondable interconnection
with a low dielectric constant by using a
4-to-8-mil-wide polyimide inner-layer pc
substrate based on standard print-and-
etch pe processing. The inner-layer cir-
cuit can easily be multilayered for even
denser circuits.

But Photocircuits decided not to man-

ufacture the new package, so last year
Werther and Bill Miller, formerly presi-
dent of Augat Inc. in Attleboro, Mass.,
formed their own company with Miller
as president and obtained an exclusive
license on the technology.

Production is simple. A thin pc board
is attached to the top of the molded
package with a proprietary adhesive.
Chip input/outputs are then wire-bond-
ed to pads on the pc board. Package
pins pass through unplated or plated-
through holes (depending on the number
of board layers) in the board and are
reflow-soldered to conductors on the top
surface of the array’s pec.

Werther believes the technology also
can be used for other semiconductor
packages such as chip carriers, light-
emitting diodes, and multichip modules.
The company is making its first testable
prototypes and hopes for production in
the second quarter. ~Jerry Lyman

' RESEARCH

GE GIVES AWAY THE STORE,
BUT KEEPS THE BUSINESS

PRINCETON, N.J.
Time has been running out on the Da-
vid Sarnoff Research Center ever
since General Electric Co. took over
RCA Corp., which owned the center,
nearly a year ago. GE’s reputation for
no-holds-barred cost-cutting and its in-
vestment in its own research facilities
seemed to spell doom for the Princeton,
N.J. labs—once among the world’s pre-
mier research institutions. Now GE can
have its cake and eat it, too: by agree-
ing earlier this month to give the facility
to SRI International, an independent re-
search house in Menlo Park, Calif, it
gets a big tax windfall and can continue
to add to an invaluable research base.
The fate of the labs, which spawned
technological breakthroughs in black-
and-white and color television and com-
mercialized the electron microscope, has
been a source of much debate. The bet-
ting was that GE would close it, moving
the most valuable operations to its Cor-

porate Research and Development Cen-
ter in Schenectady, N.Y. and selling
the 350 acres in Princeton.

But GE did not initially realize the val-
ue of the Sarnoff Center's consumer
electronics operations, according to
James 1. Magid, an independent industry
analyst based in New York. He esti-
mates that GE/RCA earned about $100
million in patent royalties alone in 1986—
including about $2.34 for every video cas-
sette recorder sold in the U. S. Unwilling
to let such income potential dry up, he
says, GE decided it was best to find a
way to maintain the labs’ work while
cutting operating costs.

That's where SRI, the second largest
private research company in the U.S,,
fits in: by donating the labs to a non-
profit organization such as SRI, GE re-
tains the center’s patents and associated
royalties, gets a mammoth tax deduc-
tion worth about $100 million, and has
access, through research contracts, to

CHANGE OF OW

NERS. The David Sarnoff Research Center is now part of SRl Inte

—

rnational.
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the same researchers who served RCA
so well for all those years.

Key to the arrangement, Magid says,
is that GE can support the Sarnoff cen-
ter’'s consumer electronics research—
which accounts for about half the work
there (see chart)—at reduced cost with-
out giving up what is most dear: the
potential income from patents for its
technology.

“Sarnoff is a patent-oriented lab,” Ma-
gid says. Indeed, the labs have won
9,615 patents since 1969. GE will retain
the royalties from work licensed by the
labs, and to support continued experi-
mentation, it will contract for at least
$250 million worth of consumer electron-
ics research over the next five years.
STUDY RESULTS. The decision to donate
the labs to SRI resulted from a study
SRI did for GE last fall on how to merge
its technologies with SRI. What the
study found, says Dennis Maxwell, vice
president for communications at SRI,
was that although much of the work at
the Sarnoff labs did not fit in well with
GE’s overall picture, it was complemen-
tary with work being performed at SRI.
RCA has automation software and com-
munications technology that comple-

ments SRI’s computer science and artifi-
cial intelligence work, says Maxwell.
SRI’s research is now more than 40%
military, and the acquisition of the RCA
lab, which will be operated autonomous-
ly, will dilute that. “They don’t have a
highly [military] environment, and there
is no desire on our part to be a general
defense contractor,” Maxwell says, add-
ing that SRI is now more interested in
commercial projects. “Five years ago,
the military was a very large factor,
[but] that is changing.”
| GE, meanwhile, did not give away ev-
erything. It is keeping two ‘“satellite”
new product laboratories, in Lancaster,
Pa., and Indianapolis, Ind., which are
part of the GE/RCA Consumer Electron-
ics Division. They are responsible for
commercializing consumer technology
and were apparently considered too
valuable to give up. -Tobias Nuegele

| I—
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C&(C—Linking Nations and People

As a world leader in computers and communications,
NEC creates products that meet the changing needs
of individuals, businesses and public institutions.
C&C is in-depth integration of computers and communications
to make information interchange between nations
as smooth as between two people.

Dramatic proof of NEC’s powerful resources
are its 15,000 products in more than 140 countries.
Such technological prowess is behind
every NEC product such as our
acclaimed MultiSpeed™ lap top computers and reliable printers.
See the significant difference that advanced technology can make
by visiting us at the Hannover Messe CeBIT ’87.
We also invite you to a dynamic experience
by enjoying a sight & sound trip around
the world at the NEC AV Theatre.
Find out for yourself why the best links are by NEC.

Vis t the NEC stand.
Hall: 6
Stand H36/H46 and G32/H45

Personal Computers
Printers

Disk Drives

Monitors

Frivat2 Branch Excnanges
Facsimile Tranceivers

and Others
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FEAR OF JOB LOSSES COULD CURB NEW ANTI-DUMPING MEASURE IN EUROPE

he Commission of the European Communities has drafted a proposal

seeking to extend anti-dumping levies to include components made over-
seas that are assembled into finished products in Common Market countries.
The proposal, which is aimed at Japanese producers, stems from complaints
by European equipment makers. They say there is evidence that Japanese
firms are circumventing duties on their products by assembling them in
Europe—and, in an effort to gain market share, are selling them below cost.
The proposal is opposed by France, the U. K., and Ireland, however, because
Japanese equipment makers employ some 70,000 workers in Europe, and
the three nations fear such levies could result in devastating plant closings. [J

FUJITSU JOINS THE RUSH TO BUILD TELECOM EQUIPMENT IN THE U.S.

he Japanese rush to move production to the U. S.—and shield themselves

from potential protectionist trade measures—continues. Now Tokyo-based
Fujitsu Ltd. says it will boost manufacturing capacity in the U. S. so that the
bulk of the telecommunications eqguipment it sells in the U.S. will also be
made there. NEC Corp. previously indicated that it would expand its U. S.
engineering staff devoted to the central-office-switch market [Electronics, Feb.
5, 1987, p. 50]. Fujitsu is enlarging its Anaheim, Calif. plant, where it builds
private branch exchanges, to develop application software for PBXs. The plant
may eventually manufacture central office switches as well, the company
says. Fujitsu is also planning to double the capacity of its Dallas facility, where
fiber-optic communications systems, digital microwave systems, multiplexers,
and mobile radiotelephones are manufactured. a

WEAK DOLLAR HELPS APPLE IN EUROPE, HURTS SIEMENS IN THE U.S.

pple Computer GmbH, the West German subsidiary of the U. S. computer

maker, is taking advantage of the weakened U. S. dollar to spur sales in
West Germany. The company cut the price of its Macintosh Plus system by
15% earlier this month. The weakened doillar is having the opposite effect on
European manufacturers, whose products have become correspondingly
more expensive in the U. S. Siemens AG reports that the lower value of the
dollar was in part to blame for flat earnings during the first quarter of its fiscal
year 1987, which ended Dec. 31. Net results for the period—about $164
million in profit, on sales of $6 billion—were about the same as last year's first
quarter. Still, Siemens is better off than many other European firms doing
business in the U. S., since the bulk of the products it sells in the U. S. are
manufactured there. Only about 20% of its U. S. sales are imports from West
Germany. O

JAPANESE SQUABBLE OVER THE INTERNATIONAL TELECOM MARKET

apanese government agencies are fighting among themselves over efforts

to open up access to the international telecommunications market. The
Ministry of Posts and Telecommunications has said it will only allow one new
company to join Kokusai Denshin Denwa Co., Tokyo, in serving that market.
But the Ministry of Foreign Affairs has asked the Ministry of Posts and
Telecommunications to withdraw its objections to investment by Cable &
Wireless in a Japanese communications service firm. C&W has a 20% share
in International Digital Communications Planning Inc., a joint venture formed
last year by a group of Japanese, British, and U. S. companies to compete in
the international telecommunications market. The regulatory body hopes
International Digital Communications will merge with another firm, International
Telecom Japan Inc., a joint venture of seven Japanese companies. O
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Double your
logic analysis
capability!

The new PM 3570 Logic Analyzer featu-
ringadual screendisplay, allows youto per-
form time-correlated state and timing ana-
lysis simultaneously, configurable to 115
channels. Built in performance analysis
permits system optimization. Other special
featuresinclude:

e 83 state and 32 transitional timing
channels for simultaneous, time-correlated
acquisition at speeds up to 400 MHz! Or you
can combine them for an unprecedented
115 channels of state acquisition.

e Microprocessorsupport for 8, 16and 32
bitanalysis plusawiderange ofadaptorsin-
cluding: 40-, 48-and 64-pin dual-in-line (DIL)
as well as 68-and 114-pin grid array and 68-
pin leadless chip carrier (LCC) versions.

e Softkey operational simplicity for step-
by-step entry, and non-volatile memory for
storage of instrument set-ups and measure-
ment data.

e A simpler configuration the PM 35685,
handlesupto 75 channelsincluding 59 state
and 16 transitional timing channels with
speeds up to 300 MHz.

‘i_e;t th diffne

e Product credibility in technology, tech-
nique, quality and service is assured,
because the PM 3570 is backed by the cor-
porate resources of one of the world’s lar-
gest electronics companies.
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"Philips - the fastest growing force in
oscilloscopes, logic analyzers, waveform
analyzers, signal sources, counters/
timers, digital multimeters and systems/
IEEE instruments. Philips products are
also available forlease through United
States Instruments Rentals, Inc’

Write to: Philips Test & Measuring Instru-
ments, Inc., 86 McKee Drive, Mahwah,
New Jersey 07430 (201) 529-3800,

TWX: 710 988-5348. For the Philips Sales
Office or Representative nearest you call
Toll Free 800-631-7172.

PHILIPS
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IMPROVE YOUR
MEMORY

New Infotek 8 and 4 MByte Memory Cards Give
Lowest Cost per Byte for HP 200/300.

Now, get all the memory you
need for the most complex
programs—CAD, CAE —all on a

single, compact card. And, at the

same time, get the lowest cost
per megabyte of memory on the
market.

Infotek’s new AM380 is the first

8 megabyte single-card memory
available for HP 200/300 com-
puters. It allows you to take
advantage of the full storage

capacity of your HP workstation

without wasting valuable back-
plane space. ZIP packaging of
1 MByte monolithic DRAMs
makes the low cost per byte
possible.

For the many applications
requiring 4 MBytes of memory,
Infotek again uses 1 MByte

DRAMs in single in-line packages °

to reduce costs. That means you
Circle 48 on reader service card

can now have Infotek quality in
the lowest-cost 4 MByte board
available! Of course, Infotek’s
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Memory for even
the most complex CAD and
CAE programs on a single board.

popular 1 MByte and 2 MByte
memories are also available.

The literally famous reliability
of Infotek memories is evidenced
by our full two-year warranty. So
improve your memory with state-
of-the-art DRAM boards from
Infotek. Call today to Infotek Sys-
tems, 1400 North Baxter Street,
Anaheim, California 92806-1201,
(714) 956-9300, (800) 2270218, in
California (800) 523-1682, TELEX:
182283.

While you're at it, ask to receive
our Infotek newsletter.

g_' @ INFOTEK

SYSTEMS

A DIVISION OF ALS CORPORATION
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JAPAN CENTER WILL
PROMOTE IMPORTS

Japan’s Ministry of Interna-
tional Trade and Industry
will open a semiconductor
trade center on March 1 to
promote semiconductor im-
ports. The center will provide
information and advice on
Jupanese markets to foreign
semiconductor manufactur-
ers and will coordinate inter-
national conferences and ex-
hibitions. The center had
been scheduled to open in
April, according to the semi-
conductor trade agreement
with the U. S, but U.S. trade
negotiators asked MITL to
move up the date. A name
and location have not yet
been chosen.

telecommunications and
transmission equipment, tele-
phone switching equipment,
and robots.

SATELLITE FAX
IS OFF THE GROUND

For the price of a small sat-
ellite-receiving station, Euro-
pean users will be able to
participate in a 64-K/s fac-
simile system which inter-
faces directly with standard
personal computers. Speeds
for typical fax systems using
the phone network are 1,200
or 2,400 b/s. Apollo, a joint
project of the Commission of
the European Communities
and the European Space
Agency, is designed to simul-
taneously fax documents to
several locations throughout
Western Europe with a reso-
lution of up to 300 lines/in.
It is expected to be available
in 1989,

SGS SEEMS IMMUNE
TO INDUSTRY SLUMP

Despite the slump in the
world semiconductor busi-
ness, SGS Microelettronica
SpA, the Italian chip maker,
continues to increase its
worldwide sales for the sixth
consecutive vear. The Agrate
company topped $375 million
in sales last year, a gain of
about 23% over 1985. In Eu-
rope, SGS pushed 1986 sules
to $245 million, a 22% jump,
which catapulted the compa-
ny from the No. & spot in
1985 to No. 6 in 1986 among
semiconductor suppliers in
European markets. SGS attri-
butes its success to its bipo-
lar high-voltage, high-power
devices for TV, auto, and
computer applications.

for 30% of all industry sales,
with  digital compact-disk
players leading. But 1985’s
rapid spurt of 196% will slow
down to 19% this vear and
could be even more lacklus-
ter next year. Growth will be
less than 10% for laser-beam
video-disk players.

INTERNATIONAL WEEK

ucts to the British Videotex
Syvstem. A version for the
U.S. will follow later this
vear.

UK TO REVIEW
EXPORT CONTROLS

The UK’s Department of
Trade and Industry is asking
British companies for ideas
to loosen the controls on ex-
porting communications,
transmission, and  other
equipment to Eastern Bloc
countries. Controls that the
DTI asked Cocom, the Inter-
national Coordinating Com-
mittee, to review this fall are
numerically controlled ma-
chine tools, fiber-optic manu-
facturing equipment, cables,

PHONE SET IS ALSO
VIDEOTEX TERMINAL

West  Germany's  Bundes-
post, the country’s communi-
cations authority, is oftering
a multifunctional telephone
that doubles as a videotex
terminal. With Multitel, users
can make calls and simulta-
neously use a videotex ser-
vice in which a computer can
be called to display informa-
tion such as timetables and
stock-market data. Multitel
displays the information on a
10-by-11.5-em  monochrome
CRT. The set rents for about
$25 a month and is currently
supplied by Siemens AG.

DISAGREEMENTS
STALL EC PROJECT

Financial disagreements be-
tween European govern-
ments over a budget figure
are delaying the European

Communities’ Research and
Development in  Advanced
Communications Technol-

ogies in Europe. Many Euro-
pean telecommunications and
computer companies are
banking on RACE to compete
with U.S. and Japanese com-
panies. The details won’t be
sorted out at the earliest un-
til the next meeting at the
end of March, which could
delay the program’s sched-
uled start this summer.

UTILITY SIGNS UP
FOR TRADANET

Thirteen of the UK’s 15 elec-
tricity boards will use an
electronic data interchange
service from International
Network Services Ltd., Fel-
tham, UK, a joint venture
formed last month between
STC and Geisco Ltd. [Elec-
tronics, Jan. 22, 1981, p. 46].
The boards are the first Brit-
ish utility to use Tradanet
service linking their comput-
ers with their suppliers in or-
der to electronically ex-
change documents such as
orders and invoices.

JAPAN OPTICAL
GEAR TO GROW 21%

Despite the lackluster Japa-
nese economy, Japan’s Optoe-
lectronic Industry and Tech-
nology Association says a
poll of 118 companies indi-
cates that sales of optical
equipment will grow 21% to
5,432 billion ven during the
vear ending March 31. Opti-
cal disks have been an engine
of growth and now account

SIEMENS TO HIRE
2,500 ENGINEERS

Although its overall work-
force will remain about flat,
West Germany’s Siemens AG
plans to hire 2,500 to 3,000
engineers this year in addi-
tion to 4,000 it hired in 1980.
Most of the new employees
will work in the computer
and semiconductor fields,
where Siemens is making big
research and development ef-
forts. Worldwide, the Munich
company employs about
363,000. Of these, roughly
250,000 are working in West
Germany, which makes Sie-
mens the country’s larpgest
private employver.

VIDEOTEX GEAR,
SOFTWARE OFFERED

Brown’s Operating System
Services Ltd. is offering us-
ers of IBM mainframes and
compatible machines new
ways to run private videotex
systems. The london compa-
ny is introducing integrated
hardware and software prod-

FIRMS JOIN ON CAD
SOFTWARE PROJECT

A proup of European compa-
nies will develop a common
software environment for
computer-aided design pro-
grams. Led by European Sili-
con Structures, the group
met this month at ES2’s UK
headquarters in Bracknell.
Other participants are Bull;
CNET; STC-ICL; Imec; Nix-
dorf-Cadlab; Olivetti; NMP,
the Swedish group compris-
ing Saab, Ericsson, and Asea;
and Philips. The group will
develop a  specification,
which each participant will
use in developing CAD sys-
tems. The group is hoping
for the cooperation of third-
party software suppliers.

U.S. NAVY BUYS
UK MINE SYSTEM

The U.S. Navy is ordering
10 Versatile Exercise Mine
Systems from British Aero-
space’s naval and electronic
systems division in Bristol,
UK, with an option for 15
more. VEMS, a computer-
based system capable of sim-
ulating multi-influence sea
mines, has been adopted as a
NATO standard exercise
mine. The contract is worth
more than $6 million.
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Rohde & Schwarz
Postfach 80 14 69
D-8000 Miinchen 80

VARIATION

ENTER/UNITS
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Generator

The allround signal source of high spectral purity,
combining excellent characteristics that set new standards.

® 1-Hz resolution over its entire frequency
range of 100 kHz to 1000 MHz

® Settingtime < 15ms
@ Digital, phase-coherent sweep

@ Low phase noise of —140 dBc/Hz
20 kHz off the carrier at 100 MHz

® AM, FM (AC and DC),Y M and PM

@ AF synthesizer 10 Hz to 100 kHz
as option

Write or call now for full details of
Signal Generator SMG

. « « the pure source

ROHDE&SCHWARZ

1 SMG E 086



‘whgreal
Generate-
SMX

The economical signal source for a wide range of applications,
producing high-grade RF signals for an astonishingly
low price.

MADE N GERMANY

826.4517.52

9
Q=

® Frequency range 100 kHz to 1000 MHz

® Lowresidual FM of < 3Hzto CCITT
at 250 MHz

® AM and FM with excellent characteristics

INSIR PRESET

® Overvoltage protection and IEC/IEEE-bus interface

® AF synthesizer 10 Hz to 100 kHz
as option

MODULATION

ENTER/UNITS

Write or call now for full details of Signal Generator SMX

-
=
2
x E
a
» B

1000 MHz -

- 100 kHz...
ON/OFF

. .  budget-matched

PARAMETER

SIGNAL GENERATOR
FREQUENCY

MEMORY

1 SMX E 086

Rohde & Schwarz
brstteizboispa ROHDE& SCHWARZ
D-8000 Muenchen 80
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SAMTEC - YOUR BEST BUY
IN INTERCONNECTS!

)
L

ADDED VALUE
really makes
Samtec a
different breed

DIP sockets, capacitor sockets,
adaptor plugs.




samlec

Machined sockets, terminal strips. Shrouded IDC terminal strips, 025" sq. terminal strips, single/
matching cable strips. double row, shrouded.
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The pPD612X Series

Get Goi
with Remote

ontro

Remote
control is
the name of the game when it comes
to quick and eflicient manipula-
tion of audio-visual equipment and
other home or office appliances.
And NEC’s new CMOS-based
uPD6124/5/6 Series is the infrared
remote control transmitter that

from a
1024 x 10
bits program memory, 32 x 4 bits
data memory, and a?;r e instruc-
tion set. A standby moc%e plus low
operating voltage reduces battery
design to a minor detail.

The pPD612X Series features 32,
64 or 96 key inputs. All remote
control commands and functions
are programmable and the trans-

(v [ | maoxage | SCIPIRCS pro-
——t— -+ grammability with
| g;[: 32 Mfrgllgll.'jﬂ §r_ngl_l_ packagi_ng

40| o | 2o | and low power con-
oo | o 28PN sumption. Excellent
o6 | ™ | MwRAT | performance stems

mission format can be customized.
The operating frequency is either
38 or 58 KHz.

West Germany: Disselderf 02 11/65 03 01, Telex 8 58 996-0

The Netherlands: Eindhoven 040/44 58 45, Telex 51923

France: Paris 01/39 46 96 17, Télex 699 499

ltaly: Milano 02/67 09108, Telex 315 355
Sweden: Taby 08/73 28 200, Telex 13 839

UK: Milton Keynes 09 08/69 1133, Telex 777 565
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Get inside
the 8051!

Developing products based on the
8051 microcontroller? Then you'll be
very interested in our MAB (micro-
computer adapter box) 80C5L

Because,used with any of ourdeve-
lopment systems (PEDS, PMDS-2 or
PMDS-3)itactually getsyouinside the
8051 chip by providing total access to
all internal features.

The MAB-80C3lallowsfullrealtime
transparentemulation for 8051, CMOS,
NMOS and HMOS microcontrollers
plus selected derivatives.

Power down and idle modes are
supported and special bonded out
lines provide access to program and
data memories. You can also break
program execution and “freeze” the
CPU status (including timer and inter-
rupt levels).

Moreover, the MAB-80CS51 is com-
plemented by a powerful range of
cross software and symbolic debug-
gers, including a PL/M-51 compiler
supported on VAX, IBM PC-AT, PEDS
and PMDS hosts.

And as Philips is one of the world’s
leading manufacturers and users of
microcontrollers, microprocessors
and developmenttools,youbenefitby
choosing a single-source supplier who
understands your needs perfectly.
VAX - Digital Equipment Corp.

IBM PC - International Business Machines Corp

Test the difference and you’ll
agree that Philips wins on price and
performance!

Write to: Philips I & E, T & M department, Building
HKF70, 5600 MD Eindhoven, The Netherlands or call
your local supglier: Austria (222) 629141-C; Belgium (2)
52£56692/94, Denmark (1) 572222; Finland (0) 5257225;
France () 48301111; Germany (561) 5010, Great Britain
(0223) 358866, Ireland (1) 693355, Italy (39) 36351;
Netherlands (40 782808; Norway (2) 680200; Portugal (1)
68312]1; Spain (1) 4042200; Sweden (8) 7821800;
Switzerland (1) 4862211

phiLips| Test &
% Measurement I LI p
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KRUPP WIDIA permanent magnets:
Shaping tomorrow’s world today.

All around the globe permanent arduous conditions. Thanks to the wide KRUPP WIDIA Magnet Engineering
magnets from KRUPP WIDIA are range of materials available, solutions P.O. Box 102161, D-4300 Essen 1
continually proving their unparal- can be exadtly tailored to meet specific Tel. 0201/7 25-0, Telex 85718-12
leled reliability even under the most  requirements. KRUPP WIDIA permanent Telefax 0201/7 25-3529
magnets offer advantages such as high
A demagnetization stability and high tem-
 KOERZIT . .
1) ;,j" ! perature resistance as well as highest

/~T— possible field strength with smallest pos-
KOERMAX |
- /l‘y . *

sible magnet volume.

Why not benefit from KRUPP WIDIA's
wealth of experience? From specialist ad-
vice to finished component. For perma-
REORE e nent-magnet and soft-magnetic materials.

& KRUPP WIDIA

Circle 108 on reader service card Magnet Engineering
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INTERNATIONAL PRODUCTS

SIEMENS-BASF JOINT VENTURE
EXTENDS ITS MAINFRAME LINE

BASED ON HITACHI LINE, COMPAREX 7/90-3 HAS 10% EDGE OVER IBM MODEL |

COmpdrex GmbH, a
joint venture of Sie-

mens AG and BASF AG,
has expanded its 7/90
series of IBM-compatible
mainframe  computers
with the 7/90-3, which
can execute 28 to 31 mil-
lion instructions per sec-
ond and has up to 256
megabytes of main
memory.

This newest version

offers a considerable
performance jump over
the company’s previous
17-mips 7/90-1 and 24-
mips 7/90-2 machines.
The new 7/90-3 boosts
performance by combin-
ing the 7/90-1 and 7/90-2
into a single package running under the
same software. Its central processing
unit provides about a 10% performance
edge over IBM Corp.’s 3090-200 machine,
say Comparex officials.
CLONED. Based on Japan’s Hitachi Ltd.
M680 Series of computers, the 7/90-3
has a three-stage storage hierarchy
comprising up to 256 megabytes of main
memory, 0.5 megabytes of work stor-
age, and two 128-K-bytes memory buff-
ers.

Equipped with two input/output pro-
cessors, the 7/90-3 can be configured
with 16 to 48 I/0 channels, each capable
of handling 3 megabytes/s. An alterna-
tive configuration available on all Series
7/90 computers allows as many as 16
1/0 channels to operate at a data-trans-
fer rate of 6 megabytes/s.

Comparex will introduce the 7/90-3 at
the Cebit show, along with its semicon-
ductor-based storage system, the 6580
Model 6, which boasts a capacity of up
to 2 gigabytes. It can be interfaced with
the 7/90’s high-speed data buses. The
6580 has an access time of 1.6 ms, com-
pared with 25.6 ms for the company’s
6480 disk systems.

The first deliveries of the 7/90-3 will
be made in the second quarter of this
year. It will cost in the neighborhood of
12 million DM, depending on configura-
tion. Deliveries of the 6580 Model 6 stor-

age system will also begin in the second
quarter. The smallest configuration—32

megabytes—will sell for 220,000 DM.
The largest configuration. 512 mega-
bytes, will sell for 2.3 million DM.

1/0 OPTIONS. Comparex’s
7/90-3 can be configured
with 16 to 48 1/0 channels,
each capable of handling 3
megabytes/s.

Comparex, Europe’s
largest vendor of IBM-
compatible computers,
started operations on the
first of this vear [Elec-
tronics, Nov. 21, 1986,
p. 48], The company in-
tends to add the 7/90-4,
the -6, and the -8 during
the second and third
quarters of this year.
When the round of of-
ferings is complete,
Comparex will be cover-
ing a performance span
ranging from 17 mips to 77 mips. say
company officials. -John Gosch
Comparex GmbH, Gottlieb-Daimler-Str. 10,
D-6800 Mannheim 1, West Germany
Phone 49-621-601 [Circle 501]

COMPUTER FAIR EXPECTS 350,000 VISITORS

HANNOVER, WEST GERMANY
Cebit, the center for offce, informa-
tion, and telecommnunicatipns tech-
nology, is off and ruuning Part of the
giant industrial Hannover Fair in this
northern West German city until 1985,
Cebit split off last March, and is now
held a few weeks prior to its industrial
parent.

Last year, Cebit atiracted more than
2,140 exhibitors and 340,000 visitors to
11 exhibition halls. This vear's show,
from March 4-11, should surpass these
figures. More than 2,200 ccrmpanies
from 37 countries are expected to show
their wares to at least 350,000 visitors.

sign, manufacturing, engineering, and
computer-integrated ~ manufacturing,
with an emphasis on applications.

Microcomputers and software will
also figure prominently at Cebit, says
Schomburg. About 500 exhibitors will be
represented at the Microcomputer Appli-
cations Center in four halls. The center
will present a range of hardware and
software geuared to the needs of small
and medium companies.

Banking will be another focal point,
with 120 companies displaying electronic
svstems, services, equipment, and soft-
ware that target the key areas of coun-
ter services and banking communica-

Among the highlights
will be the “C” techno-
ogies, says Jorg Schom-
burg, executive director of
the Hannover-based Ger-
man Fair and Exhibition |
Co., Cebit’s organizer. In a \
single hall, nearly 180 ex- |
hibitors will display prod-
ucts in computer-aided de —

tions.

With the U. S. setting the
pace in information technol-
| ogy, the largest foreign
'| contingent will be American
| companies—130 so far. All
| of the products that are
featured in this section will
be introduced at the Cebit
show. -J. G.
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' AEG’S PAGE READER
HANDLES SIX FONTS

The PBL6103 page reader from AEG
Datasystems reads typewritten pages
optoelectronically in any of the six most
common typefaces—OCR, Courier 10,
Courier 12, Letter Gothic, Prestige Elite,
and Pica—and converts them into a code
that can be handled by a word-process-
ing system. It thus replaces a keyboard
input device.

The PNL6103 reads more than 150
characters/s. Depending on the print
quality and the amount of text, it takes
from 25 to 50 seconds to read a page.
Contrast is automatically adjusted for
reading each character,

The reader also adjusts to line spac-
ings. A linear array of 2,048 photodiodes
is used to read text. The device can be
used for entering typewritten manu-
seripts into  word-processing systems,
for filing and archiving, and for conver-
sion of typewritten texts into Telex sys-
tems. Available now, the optical type
reader costs 39,500 DM.

AEG Datasystems, Butklestr. 1-5, D-
7750 Konstanz, West Germany.

Phone 49-7531-862020 [Circle 701])

italics, and other specialties.

Lettrix runs under Microsoft Corp.’s
DOS 2.0 operating system and requires
50-K of memory. The package includes a
floppy disk and a 40-page handbook in
English. A German translation is avail-
able. The software package is available
from stock for 308 DM.

Compucon GmbH, Jahnstr. 22, D-8037
Olching, West Germany.

Phone 49-8142-28041 [Circle 708])

DIGITIZERS CONVERT
GRAPHICS TO NUMBERS

The 2200 and 2500 Series digitizers from
Calcomp GmbH, the European affiliate
of the Anaheim, Calif., company, are
low-cost devices that convert graphic in-
formation into digital form for entry
| into a computer.

Adaptable to a variety of markets, in-
cluding business, industry, and educa-
tion, the digitizers target original-equip-
ment manufacturers and end users.
Both digitizers are available in two pad
sizes: 12 in. by 12 in., and 12 in. by 18 in.
The 2200 offers a resolution of 200
lines/in., and the 2500's resolution is
<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>