HOW CONVERGENT AIMS TO BOUNCE BACK/63 WQR¢
TERADYNE’S TESTER FOR TOMORROW’S VLSI/72 Q%

Elect -

i- AlTERNATE

INPUT/OUTPUT
THE BIG DRAG
ON COMPUTER
THROUGHPUT

PAGE 51

HOW APTEC PLANS TO FIX IT

PAGE 54




Before you explore outer space,
explore our rad-hard 16K RAMs
that survive mega-rad doses!

Mega -rad RAMs with guaranteed survivability!

' When you want mega-rad
<is® | parts — not mega-promises —

Q 4" | come to Harris, the mega-rad

ﬂa\ ' leader. We'll give you guaranteed
performance:

¢ Latchup free...achieved using epitaxial start-

ing material.

¢ SEU immunity option...cross-coupled

resistors in the memory cells prevent soft errors.

* DASH-Q Hi-Rel flow...for space applica-

tions; perfect for communication, scientific, and

military satellites.

¢ 6-Transistor memory cell...lowest power

consumption, maximum cell stability, radiation-

hardened data protection no 4-T design can

match.

¢ CMOS/TTL compatible...completely static

operation with three-state output and CMOS or

TTL-compatible mputs L

¢ Selection of rad-hard CMOS RAMs:

Organization 1 Part Number l Access Time (I’yp.)
Synchronous
IKx1 HS-6508RH 160 ns |
256 x 4 HS-6551RH 160 ns
4K x 1 HS-6504RH 150 ns
1K x4 HS-6514RH 150 ns
64K Module
8K x 8 HS-6564RH 250 ns
16K x 4
kel —
Asynchronous
16K x 1 HS-65262RH 100 ns
| xxs HS-65162RH 100 ns

*Samples available 4 Qtr 1986

For more information on the HS-65262RH
RAM and the complete Harris rad-hard family
of Memories, MUXes, Op Amps, uPs, Analog
Switches and Gate Arrays call (305) 724-7521.
Or write: Harris Custom Integrated Circuits
Division, P.O. Box 883, MS 53-035, Melbourne,
Florida 32902-0883.

“What can Harris

rad-hard ICs
add to your career?

FOR YOURIN FORMATION
OUR NAMEIS

HARRIS

Harris Semiconductor: Analog - CMOS Digital
Gallium Arsenide - Semicustom - Custom

‘Guaranteed survivability!”

o HARRIS
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SURPRISE!

T hislitle encoder
mnstalls mjust15seconds.
d costs only 10"

e

If you need an ultra-compact, No signal adjustment is necessary.  components distributor. In the U.S.:
sophisticated, high-resolution The HEDS 9000 is insensitive to Almac Electronics, Hall-Mark,
encoder module, priced for volume  radial or axial play and will operate Hamilton/Avnet, or Schweber. In
runs, nothing quite matches our from —40°C to 100°C. Canada: Hamilton/Avnet or Zen-
new HEDS-9000 encoders. Output is two-channel quadra- tronics, L.td. For more information,

These two-channel, optical ture. This new encoder is TTL- call the Hewlett-Packard sales
incremental encoder modules pro- compatible and requires only a office listed in your telephone direc-
vide resolutions up to 1024 counts single 5-volt power supply. It is tory white pages and ask for the
per revolution with standard barely an inch in width and only Components Department.

HP codewheels. Or you can use a half-inch in depth and height *U.S. list price in quantities of 1000 or more.
your own codewheels. when mounted.

For pricing and delivery, contact
your authorized Hewlett-Packard

(D pavaTel
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Wed like to
address the notion
that we only service
the military.

ITT Cannon has always
had a reputation for uncom-
promising quality.

That’s one of the reasons
the military has consistently
requested Cannon connec-
tors. And why we've developed
a broad spectrum of mil-spec
products to keep pace with
the challenges of defense.

But herein lies the confu-
sion. We service the military
extensively. Not exclusively.

Today, Cannon global
offices are involved with a
multitude of commercial
applications — from LANs
to telecommunications systems,
from medical electronics to
transportation products. In
addition, our ability to design
innovative “specials” to fit spe-
cific applications, has taken
us to new frontiers in inter-
connect technology.

The military still remains
one of our biggest customers.
But now, therés one even larger.

The world.

Worldwide Headquarters
10550 Talbert Ave.
Fountain Valley, CA 92708
Or call (714) 964-7400

ITT cannon
We're mak%tp;ogmm;&;
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PUBLISHER’S LETTER |

ne of the invisible
bonuses that Elec-
tronics subscribers re-
ceive with each issue is
our reputation for good
writing, sharp editing,
and accuracy—our read-
ers know they can trust
what they read in the
magazine. That is a rep-
utation we have worked
hard to earn and keep in
the 56 years since the
first issue of Electron-
ics was published, and it

for any Electronics edi-
tor: he earned a bache-
lor’s degree in EE from
the University of Penn-
sylvania and then, 10
years later, a master’s in
journalism from Temple
University. Both schools
are in Philadelphia. In
the interval, he worked
as an electronics engi-
neer for the Philadelphia
Electric Co. and wrote
an as yet unpublished
novel.

is something that an

SHANDLE: E/ectronics’ editing
award-winning journalist means “a higher-grade product.”

“But the bulk of my
experience as a writer

like Jack Shandle notices
and appreciates. Jack, our New Prod-
ucts editor, has arrived at the magazine
after working first as an electronics en-
gineer and then as a newspaper report-
er, feature writer, and columnist.

Comparing the way we do things at
Electronics with the way they were
done at his newspaper, Jack says he is
impressed by the exhaustive fact-check-
ing and editing process at the magazine.
“When I wrote a story for the newspa-
per, it went in the paper without much
editing. Here, no fewer than four people
scrutinize it, and while that can be a
frustrating experience sometimes for
the writer, it certainly makes for a
much higher-grade product than dailies
or weeklies,” he says.

Jack can testify about quality control
from an unusual dual perspective, that
of a man who has been educated as an
electronics engineer and journalist. Jack
has a background that is ideally suited

and editor came at the
Bucks County Courier Times, the larg-
est suburban newspaper in Pennsylva-
nia,” says Jack. Most recently, he was
the chief political writer and columnist.

While working for the Courier
Times, Jack won numerous awards, in-
cluding a first place for investigative re-
porting in 1981, from the Greater Phila-
delphia chapter of Sigma Delta Chi, the
Society of Professional Journalists. In
1985 he won a first prize for feature
writing from the Pennsylvania Associat-
ed Press Managing Editors Association.

Although Jack has moved his career
to Electronics, his home is still in peace-
ful Bucks County, in the southeastern
corner of Pennsylvania. That means a
daily one-way commute of about 60
miles, which totals about 3 hours, in-
cluding two hours on a train. “I don't
mind,” he says. “It’s good to get back to
the slower-moving suburban life after
the frenetic pace of New York.”
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NEWS

INSIDE TECHNOLOGY

Newsletters

Electronics, 21

o Researchers find a way to faster
magneto-optic recording

o Mostek steps up its efforts in
the military DRAM market

o Parallel-processing startup will
take on the big players
International, 48

e Hitachi and Fujitsu belatedly
team to develop TRON microchips
e Intermetall tweaks old process
to get 1-MHz logic

COVER: The big drag on computer throughput, 51

Little has been done to make 170 pathways fast enough to keep up
with central processors and memories. But now 1/0 bottlenecks are
getting more attention from specialized vendors and from some
computer designers

How Aptec plans to break the 1/0 bottleneck, 54

Its dedicated 1/0 computer, the system 200, uses high-speed
processors to move data through a 200-megabyte/s bus and perform
parallel 170 functions with a multiword addressing scheme

A work station that runs Unix and MS-DOS side by side, 63
Convergent Technology’s new Ngen 386 work station teams Intel’s
32-bit processor with a fast cache memory to switch operating
systems in microseconds

Business, 29

o [s the Fairchild-Fujitsu deal a
vision of the future?

¢ GE is likely to sell all its chip
lines—except for ASICs and SOS

Semiconductors, 30
Siemens joints the 1-Mb DRAM
club

Optoelectronics, 31
A 1-gigabit/s GaAs IC gets up to
the 200-gate mark

Technology transfer, 32
Meitec opens a window on
Japanese technology

Computer-aided design, 32
Scan head lets plotter serve as an
input device

Automatic test equipment, 36
Automating optical-disk testing

Personal computers, 40
Olivetti and AT&T’s deal means
business as usual

Memories, 40
An IC with three logic states
speeds data-base operations

Manufacturing, 43
Sensor lets robots do top-quality
arc welding

Convergent hustles to turn around, 66

Convergent Computer is fighting to stem its losses and get back on
the growth trend with a new strategy: it is buying small companies
offering turnkey systems in vertical markets

SPECIAL REPORT: The sky is not falling in the ATE world, 68
Test-equipment makers are showing they can solve what many have
called insurmountable problems in testing ultracomplex VLSI chips.
They are fashioning new ways of creating, storing, and using the
millions of test vectors needed

Teradyne’s tester for tomorrow’s VLS|, 72

With a 50-MHz data rate, system accuracy within 250 ps, and a huge
memory capacity, the J953 pumps out 4 million vectors per pin to test
complex VESI chips in one pass

How to boost floppy-disk capacity to 11 megabytes, 81
Konica’s advanced head-positioning system yields a ninefold capacity
increase in standard 5Y%-inch floppy disks embedded with servo data

AMD 256-K CMOS SRAM reaches bipolar speeds, 84
Using advanced CMOS processing and aggressive device scaling,
AMD’s 32-K-by-8-bit SRAM performs in the 35-40 ns range, while. ..

Lattice opts for circuit innovation in fast SRAM, 85
To reach the same performance range with its 256-K SRAM family,
Lattice is emphasizing architectural innovation

| PROBING THE NEWS

Where the action is in Southern California, 89

Forget the Lotusland image: Southern California is boiling over with
electronies activity these days. The action is centered in five hot spots
from Santa Barbara to the Mexican border
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COVER: ART DIRECTOR FRED SKLENAR

NEW PRODUCTS

Newsletter, 25
o TI chip set promises a 1,200-baud
price for 2,400-baud modems

¢ Solid-ink printer rivals laser jets
and daisywheels in output quality

i

¢ Ferranti ASIC design tools INP T/ OUTPUT
handle analog-digital combos AHEM THE BlG DRAG

quscoq R’ogltllgup, 93 o ON COM PUTER
N THROUGHPUT
terms aim at increased flexibility
¢ Data-flow structure from Inmos
yields signal processor that

samples at 320 million operations/s
e Micro Switch fields low-cost

sturdy push buttons with tactile PAGE 51

feedback DEPARTMENTS l

e Insulated-gate bipolar power .

transistors from Toshiba feature Publisher’s letter, 3

switching speeds comparable to New Products editor Jack Shandle

MOS FETS appreciates the sharp edltlng his

o Telpar’s color data terminal is stories get at Electronics

compatible with the monochrome FYl, 8

Tandem 653X terminals A gloomy prediction from

* Synchro-to-digital tracking industry-watcher Richard Skinner:

converter from Natel Engineering | Ip 10 years, only two of the top 10

doubles accuracy of its chip producers will be American—

predecessors IBM and Texas Instruments

¢ Linear Technology introduces

operational amplifiers and a Letters, 12

window comparator People, 16

¢ National Instruments teams Inmos’ George Popovich steers the

with Lotus to offer test-and- “biggest pilot line in the U.S.”

measurement software compatible .

with the IEEE-488 bus Meetings, 106

Computers & Peripherals, 104 Electronics Week, 112

¢ Fiber-optic modem from AT&T * NEC wants a new judge in its

Technology Systems operates full- | mMicrocode dispute with Intel

duplex at the 19.2-kb/s RS-232-C * Counterpoint gets a new deal
— 1 standard ¢ A U.S. startup chases the SRAM
= ¢ Server Technology’s software market .

links PCs to printers and plotters ® VLSI Technology goes into the

¢ Optical-disk drive from Hitachi SRAM business to introduce its

boasts 600-Mb capacity 1.2-um process
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A brilliant idea.

Make it big, make it beautiful, make it work with

a thousand different choices in digital logic.

MC14000 Series 134 Functions
ﬁ Dedicated LSI 26 Functions
CMOS Telec ication: 64 Functions
Devices
HCMOS MC54/74HC Series 156 Functions
SNS4/74LS Series 187 Functions
FAST TTL MC54/74F Series 53 Functions Now.
80 by 1087.
MECL 10K MCI10000 Series 77 Functions
MECL 10KH MCI0H Series 55 Functions
MECL I MC1600 Series 21 Functions
ECL Prescalers/PLL
Functions
PLL —~MC12000 Series 26 Functions
CMOS Synthesizers
~MCI45100 Series 14 Functions
MCB800/900/1800/1900 43 Functions
Series
MC660/660T Series 34 Functions
MC3000/3100 Series 9 Functions
Standard TTL | \4c40004300 Series 34 Functions

The best available logic. A balance
of speed and power. Broad functionality.
Prices that draw applause and delivery
that shakes the ground.

It’s here. In eleven standard technolo-
gies, a thousand individual functions.
Simple analog to complex-function LSL
With one-source selection and choice
that make your idea easy to implement,
difficult to duplicate.

290 ideas in low-power
CMOS logic.

We pioneered true, high speed, LS/TTL-
compatible CMOS logic and nobody has
more experience in silicon-gate technology.
Our 54/74HC family offers you 156 distinct
functions and was designed to combine
the speed of LSTTL with the low power
consumption and noise immunity of
CMOS. The most popular LSTTL and
14000 CMOS types are represented.

The MC14000 series is a proven, metal-
gate family of 134 functions and affords
the widest power supply range (3to 18 V),
highest noise immunity and lowest EMI/
RFI emissions.

You can select from ninety dedicated LSI
and telecommunications products, too.

FAST thinking in 54/74F.

Our production machine delivers 53
different FAST logic types by the millions.
By 1987, there’ll be 80. On time, in spec

to your requirements.

Our low-priced MC54/74F family offers
a 75-80% power reduction over standard
Schottky TTL yet provides a 20-40% im-
provement in performance. Completely
characterized over temperatures, Motorola
FAST is guaranteed over a +10% power
supply range, AC and DC. And parts are
wafer-traceable with AOQ levels fast-
falling towards 0 ppm.

187 LS/TTL inspirations.

The original, low-cost, easy-to-use logic.
You get good speed and output drive
capability at low power with this most-
traditional SN54/74LS technology plus
pin-and-function compatibility with FAST
50 maximum system performance at
minimum cost can be achieved.

MECL. Consider it by the
nanosecond.

Where speed is primary, 153 MECL
functions are the answers.

Both MECL 10K and MECL 10KH
families use just 25 mW/gate power dissi-
pation at nanosecond speeds with "10KH
offering the lowest speed/power product
of any ECL technology—25 picojoules.
MECL 10K is the lowest cost of all ECL
solutions.

Communicate it with 40 PLLs.
You have a choice of PLL components

from complete, functional CMOS PLL

circuits for dedicated applications to a

wide selection of basic CMOS elements.
Full-function CMOS units include serial

and parallel inputs as well as 4-bit data
inputs for MPU data-bus interfacing. Basic
ECL building blocks include prescalers,
counters, oscillators, phase detectors and
frequency control circuits.

120 mature thoughts.

We still supply a full complement of
HTL (high-threshold logic), DTL and TTL.
Not because they‘re leading-edge, but
because many of you use them as vitally-
needed replacements in established
designs.

That’s our commitment to the logic
market. We're with you, thought to finish.

One-on-one design-in help.
Anywhere in the U.S. or Canada, you

can get an engineer-to-engineer update

on the latest in Motorola digital logic tech-

nology. Call toll-free any weekday, 8:00 a.m.

1-800-521-6274

to 4:30 p.m, MST. Or we’ll have a field
applications engineer contact you.

Send the coupon.
to Motorola Semi- \/\/er(‘
conductor Prod- ,
ucts, Inc, P.O. Box )]1 VOL l §
20912, Phoenix, AZ QIO N -
85036 for a free ¢ CS]«."‘n In
data book. team.

<:>hﬂ7ﬂQROlA

FAST is a trademark of Fairchild, Inc.

[e— e e e ———

To: Motorola Semiconductor Products, Inc.

Name

PO. Box 20912, Phoenix, AZ 85036 |
Please send me a free copy of the following Motorola Logic Data Books:
[JFAST/LS TTL(DL121) [JCMOS/NMOS Special Functions (DL130)
[ High Speed CMOS (DL129) [JMECL (DL122) []CMOS (DL131) |

Title

Company

Address

City

299ELEX111386

| et

Call me (

State Zip

—— e ———— — i — — —— = — = — )
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Pocket
logic.

Now available, a full-function pocket-
size DMM with built-in logic probe.

TTL Logic Probe: 20 MHz
Hi/lo/off indications
Detects 25nS pulse widths
hFE (NPN or PNP): 1 range (1000)
DMM: Input Impedance-10 Megohms )
DCV-5 ranges ( .2V to 1KV)
ACV-5 ranges (.2V to 750V)
DCA/ACA-5 ranges ( 200pA
to 2A)
Ohms-8 ranges ( 200 ohms to
2000 Megohms )
Continuity beeper
Diode check

See one now at your local Beckman
Industrial distributor.

DM20L...369%"

*Suggested list price ( $US ) with battery, test leads and manuat

Beockman [ndostrizl ™

Beckman Industrial Corporation

A Subsidiary of Emerson Electric Company
630 Puente Street, Brea, CA 92621

(714) 671-4800

© Copyright 1985 Beckman Industrial Corporation

_
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Skinner’s gloomy prediction:

In 10 years, only two of the top

10 chip producers will be American—
IBM and Texas Instruments

t's handwringing time around the

U. S. semiconductor industry. Japan’s
mighty Fujitsu is buying Fairchild
Semiconductor, the grand old lady of
the U.S. semiconductor industry. To
hear Fairchild managers tell it, it's a
good move. But for many industry ob-
servers, it's the beginning of the end
for a U.S. industry that had grown
accustomed to being the world leader.

Can the Americans still avoid such a
showdown? Maybe, but it would take
an all-out effort by America’s top com-
panies, one they have shown little incli-
nation to mount. Most of the U. S. equipment giants are not
on board a major industry shift that's well under way. “By
the year 2000, you won’t even recognize the world semicon-
ductor industry,” predicts veteran industry-watcher Jack Bee-
dle. “It will be made up of gigantic conglomerates.”

Few observers expect these vertically integrated giants to
be American. In 10 years, only two of the top 10 chip produc-
ers will be American—IBM and Texas Instruments— predicts
Richard Skinner, president of Integrated Circuit Engineering.
He expects six of the top 10 to be Japanese companies, one to
be Korean, and one West German.

The real question is, why aren’t the giant U.S. equipment
makers staking out a long-term position in an industry that is
so vital to their future product development? Where has
General Electric Co. been? And why aren’t Ford or Boeing
investing in chip making? Amazingly, U.S. giants may be
moving in just the opposite direction. Although GE isn’t talk-
ing, observers say it is trying hard to get out of the chip
business. Says ICE’s Skinner: “I can’t understand why GE
would want to sell; they’re going in the wrong direction.”

To Skinner and others, the big U.S. equipment makers
could have matched the semiconductor moves of their Japa-
nese counterparts. “Either GE or RCA could have done the
same thing by themselves,” he says. “They could have fol-
lowed a more highly integrated merchant semiconductor ac-
tivity by tying in the development of semiconductors with the
development of new products in other areas. Both of them
have large enough requirements that could have supported
rather large captive semiconductor operations,” he adds. But
they followed the typical American strategy of trying to keep
the semiconductor units responsible for their own P&Ls, he
says, a habit most U. S. companies will find difficult to break.
ROBERT W. HENKEL
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125 MHz BW; 100 MS/s ADCs; 5 GS/s Interleaved Sampling; 128 k Waveform Memory;
* 1% Accuracy; Summation and Continuous Averaging; Arithmetic Processing; Fully Programmable.

SIGNAL AVERAGING. No other:digital oscilloscope offers sum-
mation averaging up. to 100,000 points/sec with offset dithering
to increase’ the effective resolution by several bits; or features
continuous -averaging with several weighing factors for quick
and convenient noise reduction on your measurement signal.

EVENT PROCESSING. Single events-—often corrupted by
noise, ringing,.spikes or glitches—can easily be cleaned and
smoothed by 3; 5;'7 or 9'point digital filters. And, making use
of the unequalled depth ‘of its memories; a unique mean value
processing method is included, producing clean, high resolu-
tion: and noise-free records: of noisy transients fast! Do you
have a time or amplitude drift problem? The 9400 keeps: track
precisely and records in"its unique “"EXTREMA" Mode all
extreme positive and negative values including glitches and
spikes as short as 10 ns:

ARITHMETIC PROCESSING. The 9400’s signal processing
software does more than any other oscilloscope in'its price
range. Waveform operations such as muitiplying and. dividing;
adding and subtracting, integrating and _differentiating, as well
as squaring, are easily performed=—by simple 'front panel push
button control — on live acquired or stored signals, or
combinations of both.

* And there is much more to say about this versatile and cost
effective ($9900 base*) DSO. Call us now...for details and

a demonstration!! *USA price list only

700 S. Main St., Spring Valley, NY 10977; (914).578-6038;/Geneva, Switzerland, (022) 82 33 55; Heidelberg,
r West Germany, (06221) 49162; Les Ulis, France,. (1) 6907-3897; Rame, Italy, (06) 320-0646; Botley, Oxford
England, (0865) 72 72 75.

Circle 112 for Demonstration
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Top: Summation averaging over 1,000-waveforms, expansion
ana hign resolution frequency measurement all-shown in one
display.

Midadle: Extrerna Mode shows glitches in digital circuitry, logged
over 229 acquired waveforms.

Below: Digital filtering with a 9-poifit filter sSmooth noisy transient.

Representatives throughout the world.
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With little more than a westerly wind, a small group of
adventurers pushed performance to the very edge.

In that same spirit, we at AMCC are
committed to helping you get the
maximum efficiency from your high
performance semicustom designs.
We offer the broadest line of high
performance semicustom products—
because high performance semi-
custom is all we do. In fact, we've
been successfully delivering efficient
high performance arrays to America’s
top electronics companies for years.
Take a look at our specs and you'll
discover just how successful our
way of thinking has become.

Discover New World Capabilities.

Our bipolar products offer speed/
power programmability at the logic-
gate level—to optimize performance
and minimize overall power dis-
sipation. In fact, you can get gate
delays ranging from 225 to 600 pico-
seconds, depending upon the level
of macro performance desired.
With densities of up to 5000 equiva-
lent gates. You can even specify a
QM1600S with 1280 bits of static
RAM and 1600 logic gates together
on one chip.

In addition, our high-density
CMOS arrays (up to 10,000 gates)
also offer extraordinary performance
and efficiency. Typically 1.1ns (while
dissipating less than 20W per gate
per MHz). And, if required for your
application, all our devices, both
bipolar and CMOS, can be processed
to MIL-STD-883C Methods.

Something Unexpected

On The Horizon.

When you bring us your design ideas,
you’ll also discover a combination
you may not expect. Because in addi-
tion to high performance bipolar and
CMOS products, we've also brought
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high performance service into view.
With our MacroMatrix™ software

kit, we can implement your designs,
whether they've been generated on
your CAD system, by you at our design
center or specifically by us for you.
MacroMatrix is supported on Daisy,
Mentor Graphics,™ Tektronix/CAE,"™
Valid™ and Tegas™

Chart A Course For Your Own
New World.

That’s exactly the kind of perfor-
mance capabilities you'd expect from
the company that was first to offer

a flexible design interface and first
to deliver mixed ECL/TTL arrays.

™

il

Arrays that substantially reduce
overall parts count and system
power requirements, and simplify
component interface.

So when you're ready for the full
story on the only independent, high
performance semicustom supplier
that works side-hy-side with you—to

E N C Y

ensure that your designs work right
the first time—simply call (619)
450-9333, write us at 5502 Oberlin
Drive, San Diego, CA 92121 or circle
the reader service number below.
In Europe, call AMCC (U.K.) at
(44) 256-468186.

AMCC. Dedicated to discovering
high performance semicustom
solutions...and delivering them.

APPLIED MICRO CIRCUITS CORPCHATION

Ma(‘rn\ialm wa tradem; irl\ of Applied Micro Cireuits Corp.

£ systems Corp,, Mentordiraphies
onix/CAE—Te ktroniy; Valid
; Tegas—Calma, a division of General

Valid Logic S\stc‘m~ lx'u
Electric Co.

Circle 11 on reader service card
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YOUR FRACTIONAL
HORSE-POWER
MOTOR DRIVE
DILEMMAS ARE
OVER!

ﬂ

Solitron’s new power
hybrid drivers* for motors
up to 1/2 horse-power
allow reduction of space and weight
and resolve complex wiring problems.

*Patent
Pending

Solitron’s unique fractional horse-power hybrid circuit motor
drivers have numerous commercial and industrial applica-
tions where brush and brushless motors are employed and
where high reliability and efficiency are critical. Typical ap-
plications include radar systems, gyros, robotics, steppers,
disc drives, XY plotters and portable equipment.

These half bridges, single phase and three phase full
bridges incorporate power Mosfet or Bipolar transistor
chips along with flyback diodes and additional circuitry in-
cluding all interconnects. The assemblies relieve difficult
and unreliable assembly procedures required to mount
discrete semiconductors in bridge configurations. There is
no longer a need to sacrifice thermal resistance or have
unreliable fastening of semiconductors to heat sinks or
parasitic effects due to long lead length. All components
are electrically isolated from the package so that it may be
directly attached to the heat sink.

Power ratings for half bridges, single phase and
three phase full bridges are 10 to 500 V and 0.25
to 40 A. Special circuit configurations are available
including more than 150 Solitron package types,
from dual in-line to machined copper flatpacks.

For specific information, call our Sales Department
tol-free, 1-800-327-8462.

a4 gjolitron

1177 Blue Heron Boulevard, Riviera Beach, Florida 33404
Tel: (305) 848-4311 « TWX: (510) 952-7610/TLX: 51-3435

——————

12 Circle 12 on reader service card

LETTERS

More on ACL pinouts

To the editor: I have read with interest
the articles debating the virtues of chang-
ing pin configurations on advanced CMOS
logic packages. Another solution exists.
Why not develop a new DIP that includes
a chip capacitor under the die? Manufac-
turers could determine the appropriate
value for each type of chip and mount it
to allow standard bonding to the die dur-
ing assembly. This would favor the use of
end pins for power rather than fast-mov-
ing signals (since the lead inductance still
exists, even with the new pinout).

Costs might rise somewhat, but they
would be cancelled by the fact that few-
er—if any—board-mounted decoupling
caps would be needed. It also seems that
only DIPs need this kind of treatment
and are the only packages crying out to
maintain the older pinout. Small-outline
packages and surface-mount devices ex-
hibit much less of a problem with end-
lead inductance and in general represent
a far smaller population in existing de-
signs.

Lee Hardesty
Scott Instruments
Denton, Texas

Who’s on top?

Correction: In the profile that accompa-
nied our story “This smart power chip
breaks the 100-V barrier,” [Electronics,
Oct. 2, 1986, p. 89], Ixys Corp.’s Nathan
Zommer was incorrectly identified as
the company’s president. He is execu-
tive vice president and chief technical
officer; Howard Hofstein is president.

Join Electronics
Electronics is looking for a communica-
tions editor. The person hired for this im-
portant and challenging job will be re-
sponsible for reporting and writing on the
latest developments in voice and data
communications. This editor will be re-
sponsible for leading our technology and
business coverage in this area. He or she
will do this by interviewing industry man-
agers and developing an expertise in such
topics as microwaves, fiber optics, ISDN,
networks, radar, encryption, and signal
processing. Candidates should be electron-
ics engineers who have magazine writing
experience in these or related fields, but
other EEs and technical journalists al
ready familiar with communications tech-
nology will also be considered. We offer
excellent salary and benefits. Write a let-
ter telling us about yourself to:

Robert W. Henkel

Editor-in-Chief

Electronics

1221 Avenue of the Americas

New York, N.Y. 10020

Electronics /November 13, 1986
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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.
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9-Track Tape Subsystem
for the IBM PC/XT/AT

Now you can exchange data files
between your IBM PC/XT/AT and
any mainframe or minicomputer using
IBM compatible 1600 or 3200 Bl’L
9-track tape. Unit can also be used

for disk backup and archival storage.
Transfer rate is one megabyte per
minute on ’Cs and 100% compatibles.
Subsystems include 7" or 10 V2"
streaming tape drive, tape coupler
card and DOS compatible software,

Discover the many advantages 9-track
tape has over other micro/mainframe
links. Call us today.

[JUALSTAR T

9015 Eton Ave., Canoga Park, CA 91304
Telephone: (818) 882-5822

Circle 16 on reader service card

OPPORTUNITY

WITHOUT RISK.

The biggest improvement in
40 years has made U.S. Savings
Bonds an ideal investment.

A variable interest rate lets
you share in rates offered by
today’s securities market. No limit
on how much you might earn.

What makes this improved
Bond ideal is that you're protected
by a guaranteed minimum. And if
the Bond is held to maturity, you'll
double your money.

Take another look at this
opportunity without risk.

'I*ak s L 13
stocek'%csaog

in Amerlca.

A public service of this publication
and The Advertising Council.

PEOPLE

POPOVICH STEERS ‘BIGGEST
PILOT LINE IN THE U. S/

| COLORADO SPRINGS

Life for George J. Popovich Jr. has
been anything but slow-moving since
he went to work at Inmos Corp. last
April. Only two months after joining the
chip maker as vice president of sales,
Popovich took over the marketing opera-
tion and was named senior U.S. officer
of the Colorado Springs operation by In-
mos’s British parent, Thorn EMI Ltd.
But that wasn’t all. One month later,
in July, Inmos consolidated its manufac-
turing, moving volume memory produc-
tion across the Atlantic to its plant in
Newport, Wales. This left Popovich’s
Cheyenne Mountain fabrication facili-
ty—with its total workforce cut from
800 to 450—to fill a new role as a kind
of super pilot line for future products
and 1-um CMOS technologies. The plan

crease by up to 15%, Popovich says.

In addition, he still has responsibility
for U.S. marketing—a high priority,
since 75% of Inmos’ sales are in the
U.S. Marketing personnel will also be
added, as Inmos adds new products.

Beside adding staff in key areas, In-
mos will be enhancing its facilities, too.
“We are installing several millions of
dollars of equipment between now and
year’s end. We are adding class 10
clean-room space, as well as bringing in
new photolithographic equipment,” Po-
povich says.

One of the first tasks for the addition-
al staff and the new equipment will be
to bring up Process 86, Inmos’ 1-um
CMOS technology aimed initially at mak-
ing very fast static random-access mem-
ories. The double-level-metal process is

calls for new products to be trans-
ferred to Wales from Colorado af-
ter processes are fine-tuned.

The changes mean that the big-
gest challenge is still ahead for In-
mos. The company had served as
the U.S. production arm of the
Thorn EMI subsidary, Inmos Inter-
national ple; now, says Popovich,
“You could say we've become the
nation’s largest pilot line.”

Popovich is used to challenges.
The 36-year-old native of Pennsyl-
vania started his career in 1974 as a

marketing engineer at Texas In-

struments Inc. in Dallas after re- POPOVICH: His latest challenge is converting In-

ceiving a BSEE from the University
of Nebraska. He later moved to

mos’s Colorado facility into a super pilot line.

New York as a TI sales representative
calling on IBM Corp. In early 1977, Intel
recruited Popovich away from TI and
made him territorial sales manager—for
the express purpose of getting more of
IBM’s business, says Popovich.

Intel promoted him to memory mar-
keting manager in Hillsboro, Ore., and
then last year Popovich decided to join
Lattice Semiconductor Corp. in nearby
Beaverton. His stint as marketing direc-
tor lasted only two months. He is philo-
sophical about the experience. “Some-
times you can find out only so much
about another company on the outside,
and it’s not until you are inside that you
realize you are heading one way and the
company is going another,” he says.

Now, Popovich is directing the U.S.
Inmos operation in its new role, which
calls for it to help lead Inmos’ research
and product development. This means
that, although overall employment is
down from a year ago, R&D staffing in
Colorado Springs will eventually in-

now being applied to a new line of 256-K
and 64-K SRAMs with access speeds of
25 ns. Process 86 will also be applied to
transputer products slated for introduc-
tion next year. Already on the drawing
boards is what Inmos calls Process 88, a
submicron CMOS technology aimed at
fast 1-Mb SRAMs.

Popovich emphasizes that the Colora-
do facility will not only research the
new process, it will also produce the
SRAMs in volume. “We are seeing more
aggressive production schedules here,”
he says. “Our plant is not a pilot line in
the sense that its only charter is dealing
with a cerebral mode of R&D. We actu-
ally will ramp up production of new
products here.

“The issues of doing technology de-
velopment and product design here and
then transferring it to the UK will pre-
sent a set of challenges. If we are dili-
gent and thorough, we will pull it off
without a lot of problems,” Popovich
says. —J. Robert Lineback
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The designer’s in San Jose.
. ae¢ Thefactory’s in Seoul
L 4 . The customer’s in Detroit.

PROTOTYPE

w | And your schedule’s in trouble.

Introducing The Global Office’

It's all you need. The NetExpress 2100™ Global Office Information
System enables you to expedite worldwide hard copy communication
via the Docu-Conference™'—the teleconference on paper.
The NetExpress 2100. An innovative office information and
communications system, featuring a modified Canon* laser printer/
copier and enhanced IBM AT* It can create, edit, file, transmit,
print, and copy documents. Scan text and image into computer
memory. Merge computer generated input. And transmit world-
wide via satellite, phone line, or data network. For locations
without a NetExpress 2100, DHL Worldwide Express .
delivers within hours. R e, e
The Global Office also supports up to 15 work stations | .
for many business software programs and links to exist- Ay
ing PC LANSs. So it helps you work more efficiently
around the world—or down the hall. For more infor-
mation or a free demonstration, call today.

We make your world work.

g 1-800-THE-2100

— s

NetExpress 2100, The Globat Office, and Docu-Conference are trademarks or service An ajjiliate ()j DHL Worldwide EXpTESS
marks of NetExpress Systems, Inc. Canon is a registered trademark of Canon U1S.A. Inc
IBM AT is a registered tradernark of International Business Machines Corporation.

Circle 17 on reader service card



TOSHIBA.THE POWER

i

3 L

AREA SALES OFFICES: CENTRAL AREA, Toshiba America, nc , (312)945-1500, EASTERN AREA, Touhiba Aerica, Irc., {6171 272-4352, NORTHWESTERN AREA, Toshiba America, Inc., (408) 244-4070, SOUTHWESTERN
REGION, Toshiba America fnc (714) 752-0373; SOUTH CENTRAL REGION, Toshiba America Irc, (214) 480-C470 SOUTHEASTERN REGION, Toshiba America, Inc., {404) 493-4401; MAJOR ACCOUNT OFFICE,
POUGHKEEPSIE, NEW YORK, Toshiba Anienica, 'nc (914! 462-5710, MAJOR ACCOUNT OFFICE, BOCA RATON, FLORIOA, Toshiba America, Inc.. '305) 394-3004 REPRESENTATIVE OFFICES: ALABAMA, Montgomery
Marketing, Inc (205) 830-0498, ARIZONA, Summit Sa es (602) 998-4850; ARKANSAS, MIL-REP Assaciates, (412 459-8602 CALIFORNIA (Northerr) Elrepco, Inc., (415) 962-0660, CALIFORNIA (L A & Orange County)
Bager Electronics, Inc , (818) 712-0011, :714) 857-3367, (San Diego County) Eagle Technical Sales, {618) 743-6550 COLORAOO, Straube Associates Mountain States, Inc., (303) 426-0890, CONNECTICUT, Oatcom, Inc.,
(203) 288-7005 OISTRICT OF COLUMBIA, ArboTek (301) 825-0775; FLORIOA, Sales Engineering Corcepts, {305} 834-7656 (305) 426-4601 (813)963-1042; GEORGIA, Montgomery Marketing, Inc., (404) 447-6124
10AHO, Components West (509 255-6224 ILLINOIS, Carison Electranic Sales, 13°2)956-8240 RE P35, (217:529 5711 INOIANA, Lestie M DeVor Cuimpany. (317) 842-3245;10WA, C.H. Horn, (319) 393-8703, KANSAS,
D LE Electronics. (316) 744-1229 KENTLCKY, Lesie M Devoe Company, (317) 842-3245, LCUISIANA, MIL-RE P Assot 1a'es. :713) 444-2557, MAINE, Datcom, Inc., (617) 891-4600; MARYLANO, ArboTek, (301) 825-0775
MASSACHUSETTS, Datcom. Inz.. (617) 991-4600, MICHIGAN, Action Comrponents Sales, (313] 349-3940: MINNESOTA, Electric Component Sales, (612) 933-2594; MISSISSIPPI, Montgomery Marketing, Inc.,



We are the leader in 1Mb DRAMs. In 256K static RAMs,
CMOS EPROMs and 1Mb ROMs. Yet, people still think of us only
as the world leader in CMOS and NMOS static RAMs.

We are the World leader in CMOS TOSHIBA MEMORY PRODUCT SUMMARY
and NMOS Statlc. RAMS’ ln 16K’ 64K PART NO. ORG. PROCESS SAMPLES PROD. SPEED SORTS AVAILABLE (ns) '(’)ﬁ'l‘gl‘ﬂ;:
and 256K byte wide memory prod- |\ PRSI we s ws w0 o >
ucts. We make the fastest 2K x 8 at THMHIZTP 256K NMOS VS Yes 1w ) b1

. 464F  54KX4 NMOS YES YES 120 150 P
35ns and also a 4K x 4 static RAM at  [Zouee o —oves s s o z
35 ns. We pioneered the 8K x 8 CMOS  [ioise i aios —vs s o s 2
static RAM and are now offering a oo der) Bk _CWOS_YVES 0% 1o 10 TR
64K x 1 (55 ns) and 32K x 8 CMOS 1510wt s S W— "o W m—"
M TMM2016BP  2KX8  NMOS YES YES 90 100 120 150 P
Staéift va,\el\“rhake . Do M W Vs Y o m w
| TMM2064P 8KX8 NMOS YES YES 100 120 150 P
RAMs. As you can see from the Tess0P o CMOS VS YES o000 ;
. TCS514AF 1KX4 CMOS YES YES 200 300 P
]c)hart, W(e:ﬁ?)\ge a C(?rliflll\)/[lgtseélgﬁl of T TP 1o 0 R W — Py
R[! \/]S an S T(.:5517/18CP 2KX8 .CMOS YI'ES YI‘ES 1:50 200 PFY
y ot ’ TS s echos Toe et 1 v
EPROMS, and one tlme program TC5663AP  BKX8 *CMOS 2086  2Q'8 100 120 PFY
mables. And they are all in volume — F&5E—ue s e s % o 0
- T(55257P 32KX8 *CMOS YES YES 100 120 150 P
production today. T e DT ATICRAMS . w5 % s w b
one . . 14567 R i i ! — .
Tradition of being first. Tl — :
. . lQSSGZP 64KX1  *CMOS YES YES 45 55 P
We were also the first to intro- I i
I : :
duce the 1 Mb DRAM and wWe're NOW  [ivsreiay s ios —ves v 10— w0 b
the market leader. We were one of TUMETAD  loes Nwos—ves— e a2 B
. . TMM27128AD 16KX8 NMOS YES YES 150 200 D
the first suppliers of the 256K CMOS | awrma s~ e e 10 o :
s}tlatlc RAM. We were ahleader with TMMITSAD ion NWOS VES  ¥ES 10 X0 _ 2
TMM275121) 64KX8  NMOS YES YES 200 250 D
the 256K ROM and within a year of ONE TIME PROGRAMMABLES =
introduction, we shipped more than T e
all other suppliers combined. And T T T T 0
we are matching that with our 1 Mb ~ [MASKEMS. s ws s o s
CMOS mask ROM. e oo -
TC53512P 64KX8  CMOS YES 2Q'86 200 P28
SO you can see that we have the TC531000P  128KX8 CMOS _ YES _ YES 200 P28
“qe TC532000P  256KX8  CMOS YES 2Q'86 200 P32
capability to supply the memory T S SIS Poww e w1

products you want—when you want
them.

That’s memory power; that’s
Toshiba.

TOSHIBA. THE POWER IN MEMORIES.

TOSHIBA AMERICA, INC.

(205) 830-0498; MISSOURI, D.L.E. Electronics, (316) 744-1229, R.E.P.S., (618) 345-1808; MONTANA, Com|
(617) 891-4600; NEW HAMPSHIRE, Datcom, Inc., (617) 891-4600, NEW MEXICO, Summit Sales, (602) 998-4850; NEW YORK, Nexus Technoio

onents West, (206) 885-5880, NEVADA, Elrepco, Inc., {415) 962-0660;, NEW ENGLAND, Datcom, Inc.,
y, (201) 947-0151; Pt-tronics, {315) 455-7346, NORTH CAROLINA/SOUTH

CAROLINA, Montgomery Marketing, Inc., {919) 467-6.}"9; NORTH DAKOTA/SOUTH DAKOTA, Electric Component Sales, (612) 933-2594; OHI0, Steffen & Associates, (216) 461-8333; é419) 884-2313, (513) 293-3145,

OKLAHOMA, MIL-REP Associates, (214) 644-6731; OREGON, Components West, (503) 684-1671; PENNSYLVANIA, Nexus Technology, (215} 295-6549, Steffen & Associates, (412) 276-73|

6; RHODE ISLAND, Datcom, Inc.,

{
(617) 891-4600; TENNESSEE, Montgomery Marketing, Inc., (615) 984-7080; TEXAS, MIL-REP Associates, {512) 459-8602, 8713) 444-2557,(214) 644-6731; UTAH, Straube Associates Mountain States, inc., (801) 263-2640;

VERMONT, Datcom, Inc., (617) 891-4600; VIRGINIA, ArboTek, (301) 825-0775; WEST VIRGINIA, Steffen & Associates, (419) 884-2313; WASHINGTON, Com

onents West, (206) 885-5880; WISCONSIN, Carlson Electronics,

{414) 476-2790, Electric Component Sales, é612] 933-2594; WYOMING, Straube Associates Mountain States, Inc., (303) 426-0890; CANADA, BRITISH COLUMBIA, Components West, {206) 885-5880: GNTARIO, Electro

Source, nc., (416) 675-4490, (613) 726-1452.

©1986 Toshiba America, Inc.
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FVERY BUSINESS NEEDS AN 1BIM-PG

WHO WANTS 10 PAY IBM PRI,
WE HAVE A SOLUTION!Y:

Qur PC-XT SUPER TURBO COMPUTER runs all the popular Business
Programs, like Lotus 1, 2, 3, Word Perfect, Wordstar, dBase i,
Homebase, Sidekick, and Flight Simulator. In addition to running the
programs at the standard I1BM clock speed of 4.77 Mhz, it also runs
at 8 Mhz — almost twice as fast as IBM.

ACS has developed the fastest, most powerful XT and AT computers
available today. We have also researched the numerous software pro-
grams available to automate your office. If you are considering buying
acomputer, call ACS. We can recommend the software and hardware
system that will best solve your business needs.

HERE’S WHAT YOU GET
ACS-Turbo Mother Board 4.77/8.0 Mhz
640K of RAM
Two 360K Floppy Drives
Heavy Duty 135 Watt Power Supply
Keyboard New “‘AT"" Type with Large Enter Key
Parallel Printer Port
Monochrome Graphics Display Card
High Resolution Mono Monitor
with Swivel Base and Anti-Glare Screen

OPTIONS

20 MEG Hard Disk $449.00
20 MEG Tape Back-Up $595.00
Clock/Calendar $ 59.00
Internal Modem 300/1200 BAUD $199.00
Okidata 192 Printer $399.00

PROGRAMS INCLUDED

Included in the purchase priceis MS-DOS, the standard IBM operating
system. With our Hard Disk Computer, you also get HOMEBASE, a
general purpose multi-function program to perform word processing,
electronic filing, and data base management. HOMEBASE has a built-
incalendar, with monthly, weekly, and daily scheduling. The Homebase
Calculator lets you perform calculations on the monitor and the ability
to print a paper tape if desired, HOMEBASE also includes a communi-
cation program with autodialer for communication with other computers
(requires a modem).

FACTORY
DIRECT

*799.

STANDARD

fAR i it em
1 |.a.nlnlnll'|.|‘|”¥[Yv
RS e s i

- L

5 YEAR WARRANTY AVAILABLE

GUARANTEE & WARRANTY

We guarantee gou will be delighted with our ACS-Turbo Computer or
return it within 30 days for arefund (less shipping charges). We warranty
our Turbo Computer 100% Parts & Labor for 1 year. We believe our
computer is even more reliable than IBM — that’s why we 're offering
a five-rear extended warranty for only $30.00 a year. Order early for
the holidays — delivery may take over 30 days.

HOW TO ORDER

Call us at (818) 889-1092. We have experienced salespeople to advise

%ou with your computer requirements. Ask for our experts — ask for
epartment FD.

You can charge our ACS-Turbo Computer with a VISA or MasterCard.
We also have a lease plan available for qualified businesses, with
payments from 36 months to 60 months.

*IBM is a registered trademark of International Business Machines.

RS
N ACS

20 Circle 20 on reader service card

5311 Derry Avenue, Suite A, Agoura Hills, CA 91301
Phone: 818/889-1092 Fax: 818/889-5605 Telex: 299 353 POST UR
EASY LINK Mailbox: 62941735 Telex: 5106018224 ACS AGRA HILLS UQ
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ELECTRONICS NEWSLETTER

RESEARCHERS COME UP WITH FASTER MAGNETO-OPTIC RECORDING

agneto-optic recording systems provide density and read-write capabili-

ty. But they have been partly stymied because, unlike conventional
magnetic recording, they require separate passes to erase and write. Now the
process may be speeded significantly by researchers at Carnegie-Mellon
University in Pittsburgh who have developed a method to directly write over
previous data while it is being erased. The key is to use magneto-optic thin
films with a compensation temperature that is a few tens of degrees higher
than the ambient temperature—ailowing the demagnetizing field to also be
used as a bias field for writing. O

MOSTEK STEPS UP ITS EFFORTS IN THE MILITARY DRAM MARKET

ne of the companies hit hardest by the 1984-85 price collapse of com-

mercial 64-K dynamic random-access memories is serving notice that it
is still alive and kicking in the DRAM market. Mostek—now Thomson Compo-
nents-Mostek Corp.—is readying a new military-grade fast 256-K DRAM.
Once a top world supplier of 16-K chips, Mostek dropped commercial DRAMs
after being sold to Thomson-CSF of France by United Technologies Corp. a
year ago. However, the Carroliton, Texas, MOS maker quietly stayed in the
military DRAM business, shipping its Joint Army-Navy-qualified MKB4564 64-
K and 4116 16-K chips. Now, Mostek is preparing to introduce a new 1.5-um
n-channel 256-K-by-1-bit DRAM, the MKB/J45F56, which will have access
speeds as low as 100 ns. O

PARALLEL-PROCESSING STARTUP WILL TAKE ON THE BIG PLAYERS

tiny Manhattan startup, hoping to enter the big leagues of parallel com-

puting alongside the likes of Intel, Thinking Machines Inc., and BBN
Advanced Computers, is racing to complete its first product by the end of the
year and deliver it in the first quarter. The Fifth Generation Computer Corp.
plans a computer based on the massively paraltel-processing architecture,
called Dado, developed at Columbia University. The computer, also called
Dado, will use Motorola 32-bit 68020 microprocessors connected in a binary-
tree configuration. That configuration means that Dado is well-suited for appli-
cations such as speech recognition, acoustic signal identification, relational
data-base operations, general pattern matching, and two- and three-dimen-
sional graphics, the company says. Unlike other parallel computers that run
as stand-alone units, Dado is designed as an accelerator. It attaches to a
general-purpose computer or work station that acts as controller, allowing
Dado to devote itself to parallel computing. A typical Dado, with 16, 32, or 64
processors, attachable to a Sun work station, will cost $30,000 for about 1.8
mips per processor. O

SURPRISE! CHIEF EXECS ARE HEAVY PERSONAL COMPUTER USERS

Astudy of how 113 senior executives and middle managers of U.S.
corporations use personal computers concludes that, contrary to conven-
tional wisdom, senior and chief executives actually use their machines quite
heavily—on the average of seven hours a week in one-hour sessions. The
study, conducted by the Stanford University Graduate School of Business and
sponsored by Epson America Inc., also contradicts the academic precept
that senior executives should use computers for decision-making and plan-
ning, and middle management should use them primarily for management-
control information. Instead, top management’'s most frequent use is for infor-
mation on how the company is doing—while middie management, in fact,
uses the computers most frequently for decision analysis and planning. [
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CONVEX AIMS NEW 64-BIT PROCESSOR AT EMBEDDED SUPERCOMPUTING

Not all of the new minisupercomputers from Convex Computer Corp. were
announced last month when the firm introduced its second-generation C1
XP and low-cost C1 XL models [Electronics, Oct. 30, 1986, p. 56]. A third,
smaller minisuper is for system integrators who want to embed 64-bit pro-
cessing power into their own equipment. Convex will announce this model,
the XE, in the first quarter of next year. The XE contains the core of the
$350,000 XL and costs $19,000 in quantities. It repacks the CMQOS system so
it can slip into a 19-in. rack with its own power supplies, boot-up disk,
Muitibus card cage, and up to 64 megabytes of system memory. A key
application for the XE could be computer-aided design and manufacturing
systems, which can use the 64-bit processor as a powerful engine for graph-
ics. Convex believes the XE's price and size could make it the first supercom-
puter to see action aboard ships and in seismic-search vehicles. [

ENTRY-LEVEL VERSION OF 7-GIGAFLOPS SUPERCOMPUTER IS COMING...

Potential users who want to get into supercomputing, but don't think they
need to pay for the full 7-gigaflops power of ETA Systems Inc.’s forthcom-
ing ETA10 supercomputer, may soon have a way to do it. The St. Paul, Minn.,
company is working on an entry-level model known internally as the Piper,
which reportedly will use slower, air-cooled single- and dual-processor ver-
sions of the full model’s liquid-nitrogen-cooled, CMOS-based single-board
processors. ETA officials say they haven't yet fully defined the Piper product
strategy, but the machine could be introduced as soon as next year's first
haif. The Piper could still pack a lot of wallop: each processor board is about
equal in power to a Cyber 205 supercomputer. lis price also would start at $1
million, versus the $6 million to $25 million of the full ETATC. O

...AS ETA SIGNS PERFORMANCE SYSTEMS AS SECOND SOURCE FOR GATES

TA Systems Inc.’s future customers can take comfort in the fact that the

firm has finally nailed down an alternate source for the 20,000-gate
CMQOS array chips, supplied by Honeywell Inc., that will be the heart of the
ETA10 supercomputer [Electronics, May 26, 1986, p. 33]. ETA is preparing to
deliver tapes for mask generation before year end to Performance Semicon-
ductor Corp. in Sunnyvale, Calif., which will take on the second-source task.
ETA officials expect Performance to make its first deliveries late in next year's
first quarter and to begin small-volume production by the third quarter. But
Performance will need until mid-1988 to develop and produce all 92 options
of the array to be used in the ETA'. In the meantime, the supply of high-
quality, working packaged chips from Honeywell improved dramatically in
October, when ‘‘we received more devices alone than we did during the first
nine months of the year,” says an ETA source. O

DEC SPREADS CLUSTERING DOWN TO MICROVAX Il AND VAXSTATION II

igital Equipment Corp. is extending its VAXcluster multiprocessing capa-

bility down to its low-end MicroVAX Il and VAXstation l. To be available
next month, the software, Local Area VAXcluster, will allow work stations to
function in a tight computer environment with centralized system management
and transparent file sharing. In such an environment, what is called dynamic
load balancing lets individual work stations draw upon the computing power
of other stations in the system for processing tasks. The Maynard, Mass.,
company also announced several new VAXstation Il and MicroVAX Il configu-
rations—including diskless models—to run the Local Area VAXcluster
software. O
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World Headquarters: Data Translation Irc., 100 Locke Dr., Marlboro, MA C1752 (617) 481-3700 Tix 951 646

European Headquarters: Data Translatior, Ltd., 13 The Business Centre Molly Millars Lane, Wokingharn 8erks, RG112QZ, England Tix 851849862 (#D)
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1BM °C and IBM PC ATare registered trademarks of IBM. MicroVAX i is a registered trademark of Digital Equipment Corporation. Data Translation is a regisiered trademark of Data Translation, Inc
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Tl CHIP SET PROMISES A 1,200-BAUD PRICE FOR 2,400-BAUD MODEMS

Texas Instruments Inc. is teaming its powerful 32-bit digital signal processor
and 8-bit TMS7042 microcontroller to lower the cost of 2,400-bit/s mo-
dems to the level of today’s 1,200-b/s modems. TI's ROM-coded TMS32011
signal processor contains a dual-channel serial port that attaches directly to
codecs. TI's Houston operation says customers will be able to build 2,400-b/s
modems for $50 each, including the chip set, a codec, interface, and glue
logic. The chip set will cost about $25 in quantities of 25,000. A prototyping
kit is being introduced at this week’'s Comdex/Fall show for $995. O

SOLID-INK PRINTER RIVALS LASER JETS, DAISYWHEELS IN OUTPUT QUALITY

n innovative solid-ink process will make possible a printer that Datapro-

ducts Corp. claims will produce better-quality output than laser and daisy-
wheel machines. The S| 480 also runs at speeds four times faster than the
daisywheels, says the Woodland Hills, Calif., company. In the printer, a solid
pellet is melted, and the molten ink is fired through tiny nozzles to the media,
where it then hardens. The S| 480 prints on any media. Its speed of 200
characters per second at 480-dots/in. horizontal resolution puts it into the
midrange of letter-quality office printers. Dataproducts will start quantity deliv-
eries to original-equipment manufacturers in the first quarter of 1987. Price for
the basic unit is $2,795 and includes an automatic sheet feeder, tractors, two
character fonts, and two interfaces. O

FERRANTI ASIC DESIGN TOOLS HANDLE ANALOG-DIGITAL COMBOS

SOﬁware tools for layout and design of combined analog and digital appli-
cation-specific integrated circuits from West Germany’s Ferranti GmbH
run on IBM Personal Computer ATs and XTs using FutureNet Corp. schemat-
ic-capture software and MicroSim Corp. PSpice. Ferranti's Digilin library of
uncommitted logic arrays includes more than 30 linear macrocells, and users
can design custom macrocells having as many as 140 transistors. The com-
pany estimates four to six weeks from verified design to supply of samples.
The Digilin software library, a design manual, a CAD support manual, and a
two-day training course will be available in the U. S. in January from Ferranti
subsidiary Interdesign Inc., Scotts Valley, Calif., for about $1,500. O

SIEMENS ARRAYS PROMISE FASTER, SMALLER MAINFRAMES

Anew family of gate arrays from Siemens AG will make central processing
units of large mainframes smaller and faster. The West German compa-
ny's SH100E is a bipolar device that packs 9,000 gate functions—60,000
elements—on 145-mm?2 chips. The emitter-coupled-logic array features a gate
delay of 200 ps. It comes in a tape-automated-bonding package with 320
pins. The arrays are being introduced at this week’s Electronica show in
Munich. Prices have not been announced yet. O

LOW-COST CAMERA CONVERTS PHOTOS TO PC IMAGES

Users of CAD and PC-based graphics systems can convert photographs
into high-resolution computer images with a $1,200 camera from Julie
Research Laboratories Inc., New York. The C850 uses an external color
wheel to capture images in a three-step red-blue-green procedure. The cam-
era provides high contrast and color resolution of 512 lines. Software running
on an IBM Personal Computer XT, AT, or compatible machine synthesizes
color components into an accurate image with hues matching the original. The
camera is compatible with a wide variety of video-frame-grabber boards. [
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These Samtec folks make
sure you get SUDDEN SERVICE

Samtec people believe that our customers
deserve the finest products and services. ’
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CUSTOMER EVALUATION SCORECARD *
Quality

Rating for
Customer Product Samtec

Company “A” Computers
Company “B” Industrial Controls

Company “C” Test Instrumentation

Company “D” Cellular Radios (Telecom) 100%

Company “E” Medical Instrumentation 100%

Company “F” Computers Zero Defects

Company “G” Telecommunications 100%

Company “H” Industrial Motors 100%

uln

Company Telecommunications 100%
Company “J” Medical Instrumentation 100%

Company “K” Heart Pacemakers Excellent
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products. And it contains ' 7
complete specification ‘
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Tom Gividen \ ; ordering.
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THE FIRST NAME IN DIGITAL SCOPES
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DIGITAL SCO

The Acquisition.

With sweep speeds from days to nanoseconds and
resolution up to 15 bits, the 4094 digital "scope can capture
the most elusive signals. Every plug-in has 16K of memory,
viewable 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
the incoming signals. With two
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.

The Analysis.

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
solution 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.

== Nicolet
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IS THE FAIRCHILD-FUJITSU DEAL
A VISION OF THE FUTURE?

NOVEMBER 13, 1986 |

VERTICALLY INTEGRATED GIANTS COULD DOMINATE WORLD MARKETS

NEW YORK

t’s been 18 months since Silicon Valley

was first struck by an economic earth-
quake that left the U. S. chip business in
a shambles, and the aftershocks aren’t
over yet. The latest jolt came late last
month when Fujitsu Ltd. agreed to buy
an 80% stake in Fairchild Semiconductor
Corp. from Schlumberger Ltd., thereby
leaping into the elite class of the world’s
five biggest chip makers.

The deal—hailed by analysts as a
match made in heaven, even as the mili-
tary, leading chip makers, and the Semi-
conductor Industry Association howled
with discontent—could mark the start of
a whole new era in the U.S. semicon-
ductor industry: the age of the giant
chip makers. The prospect of those gi-
ants being overseas is particularly dis-
turbing to the Pentagon.

Further fueling the uproar are re-
ports that General Electric Co. is ready
to sell off its merchant semiconductor
businesses (see p. 30). And analysts say
others may also be seeking financially
strong buvers who can help with expen-
sive capital investments. Together, these
factors indicate that the Fujitsu-Fair-
child deal is not an isolated incident.
CHEAP DOLLARS. Behind the changes in
the industry are such related causes as
the recent semiconductor trade agree-
ment with Japan, depressed market con-
ditions, overcapacity, and an evolving
global market for semiconductors, ana-
lysts say. The driving force, however,
may well be the sliding U.S. dollar.

The dollar was weakened to make
U.S. goods more attractive overseas.
But the cheap dollar has also made the
companies that produce those goods
highly attractive for foreign takeover.
That worries U. S. chip makers, especial-
ly Texas Instruments Inc. “While some
consolidation in the industry is inevita-
ble,” the Dallas-based company said in a
statement on the Fairchild sale, “it is
disturbing that Japanese compinies
with cheap capital can buy U.S. market
position and products at low prices.”

The semiconductor trade agreement
may also have played a part in Fujitsu’s
purchase of Fairchild. Fujitsu now joins
LN ¢ Corp. as the only Japanese power-

houses with firm U.S. beachheads,
meaning they can make chips here as
domestic suppliers, whose prices are not
regulated by the agreement. That and
the possibility that other Japanese com-
panies may follow worries the SIA, says
vice president Warren Davis. “We have
to study the matter very carefully,” he
savs.

Not evervone is panicking, however.
Some observers regard the Fairchild ac-
quisition as a repeat of events in the
1970s, when, encouraged by the cheap
dollar, Schlumberger acquired Fairchild,
Philips bought Signetics, and Siemens

HARBINGER. Brooks says there will be more
deals like the one he cut with Fujitsu.

picked up some specialty houses and a
stake in AMD. But even these observers
admit this may well turn out to be a
more sizable trend. For their parts, the
Japanese chip makers don't seem to
think there are that many worthy poten-
tial partners in the U.S. A spokesman
at Fujitsu headquarters in Tokyo says
the company moved quickly because
“there are only a limited number of
brides available.” Toshiba, meanwhile,
described Fujitsu’s move as ‘“very
brave.”

One of the major attractions of U.S.
chip makers for foreign companies is
their well-defined distribution channels.
One of the reasons for all the interest in
GE/RCA Solid State is its distribution
network, says former division vice presi-
dent Bob Pepper, who now runs a star-
tup called Level One Communications

Ine. in Folsom, Calif. A company that
could latech onto Solid State’s distribu-
tion agreements could get instant may-
ket opportunities for its own products,
he says.

Just who might be interested in buy-
ing GE’s merchant chip operations,
which are worth an estimated $400 mil-
lion in annual sales, is the topic of much
debate. The companies most often men-
tioned are Toshiba, whose business in
discrete components might be compati-
ble with GE/RCA’s; Sharp, which had
sought to enter the U.S. chip business
through a joint venture with RCA Solid
State only to see the deal quashed by
RCA’s merger with GE last winter; and
Siemens, the West German giant that
has been seeking ways to boost its pro-
duction capacity on this side of the At
lantic [Electronics, June 2, 1986, p. 33|.

What these firms all have in common
is that they are large, cash-rich, vertical-
ly integrated companies with sizable
sales in the merchant chip market.
That’s just the kind of company that
will be dominant in the semiconductor
business into the next decade, savs
Richard Skinner, president of Integrated
Circuit Engineering, a Scottsdale, Ariz.,
market research firm. ICE predicts that
by 1996 the top 10 chip producers will
include only one U.S. merchant firm—
TI—plus IBM and six Japanese compu-
nies. Siemens will be the lone European
entry.

Skinner says the reason for Jupanese
success is that the parent firms buy
chips in-house. Tyving chip development
to product development in other areas
holds costs down. he says, and either
GE or RCA could easily have done the
same.

Instead, they followed the more typi-
cal American strategy of trying to keep
the semiconductor units responsible for
their own profit margins. “RCA Solid
State and GE Semiconductor were both
equal in stature with TI or Motorola
when it came to doing business with
RCA’s Commercial Electronics Divi-
sion,” he says. “But if they bought only
from within, GE and RCA both would
have large enough requirements that
they could have supported rather large
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captive semiconductor opera-
tions.”

That’s what IBM does, and
now the company’s semicon-
ductor operations are the
largest in the world. Rumors
persist in Japan that IBM
could may make a push into
the merchant market with its
1-Mb dynamic random-access
memories, but Big Blue dis-
misses the talk as ‘“pure
speculation.”

Fairchild president Don
Brooks says there will be a
lot more deals like the one he
pushed for with Fujitsu. Ja-
pan and Korea, he says, have
built semiconductor capacity
around well-defined commod-
ity products that are manu-
factured in high volume. But
after two years of over-in-

GE LIKELY TO SELL ALL CHIP LINES BUT ASICs AND SOS

Neither General Electric Co.
nor officials at the GE/RCA
Solid State Division is willing
to comment, but talk is swirl-
ing about the industry that
GE is unloading its merchant
semiconductor operations. In-
dustry observers agree that
there is little question that
the businesses are up for
sale.

GE reportedly is seeking
about $400 million for the
package, which is made up of
GE/RCA Solid State and the
Intersil subsidiary, plus GE’s
power business. GE is keep-
ing several product lines that
it considers strategically es-
sential—its application-specif-

on-sapphire CMOS technol-
ogy.

In 1985, RCA Solid State
had $341 million in sales,
while GE’s Semiconductor
Business Division accounted
for about $295 million, ac-
cording to figures supplied
by Dan Hutcheson of VLSI
Research Inc., a San Jose,
Calif., market-research firm.
About $140 million of RCA's
sales were in its highly re-
garded CMOS, a technology
in which the company was a
pioneer. Discretes accounted
for about $101 million, and
linear devices brought in
about $92 miilion.

Most of GE’s commercial

nents and MOS chips. In
1985, GE sold about $125 mil-
lion in MOS parts and about
$112 million in discretes. Lin-
ear devices accounted for
about $41 million.
High-reliability military de-
vices account for about 23%
of the division’s sales, says
Carl Turner, who ran Solid
State before the merger and
is now responsible for the op-
erations that GE is selling.
He adds that about one
quarter of his military busi-
ness is in radiation-hardened
SOS devices. But GE almost
certainly won't let that tech-
nology go; SOS is ideal for
space applications, a business

vestment, they're finding
themselves with excess ca-

ic chips and some military
lines such as RCA’s silicon-

operations are nestled in In-
tersil’s line of discrete compo-

in which GE is heavily in-
volved. -T. N.

pacity—even as the industry
is beginning to change from commodity
products to application- and user-specific
ICs.

The results have been trade friction,
price deterioration, and unprofitablity in
the U.S., Japan, and Korea. Now the
Japanese are trying to get closer to the
customers they serve. There are two
ways to enter the U. S. markets: build a
U. S. facility, as NEC has done in Rose-
ville, Calif; or invest in equity, as
Daewoo of Korea did in Zymos Corp.
Fairchild says 50 U.S.-Japanese alli-
ances were made in 1985, up from 20 in
1984.

Meanwhile, in Washington, the de-
partments of Justice, Commerce, and—
most important—Defense are studying
the Fujitsu-Fairchild deal very closely.
Defense Secretary Caspar Weinberger
is especially concerned with “foreign de-
pendency,” says Arney Stensrud, a
member of the Defense Science Board
and director of strategic marketing and
government relations for Motorola Ine.’s

| SEMICONDUCTORS

S

Semiconductor Products Sector. This
concern does not address manufacturing
issues or the availability of devices
themselves, he says, but rather the
transfer of technology offshore into un-
safe hands. When U.S. firms cooperate
with foreign outfits, he says, “the know-
how slowly leaks away.” A top source
at a leading defense electronics firm
points out, however, that the supply of
ICs is not in jeopardy. U. S. defense sup-
pliers are already buying critical parts
from foreign sources.

According to figures supplied by ICE,
Fairchild is the No. 2 military chip sup-
plier with $150 million in sales—right on
the tail of TI and a step ahead of No. 3
Harris Corp. Fujitsu and Fairchild are
not about to let their military business
shrink away. Shortly after the agree-
ment was announced, Brooks went to
Washington to assure government offi-
cials of his and Fujitsu’s good inten-
tions. He says the discussions were held
at his request, and disputes reports that

'SIEMENS JOINS THE 1-Mb DRAM CLUB

MUNICH
Siemens AG is about to take its first

big step in an all-out drive to propel
itself into what the West German giant
calls the “mega era” of the semiconduc-
tor industry. Lagging only major Japa-
nese suppliers, Siemens next March will
start sampling a 1-Mb dynamic¢ random-
access memory to its customers.

The big chip is just the beginning.
New facilities that will come on line
next year, such as a new mask center, a
process line for high-speed bipolar de-

30

l vices, and a design center for applica-
tion- and customer-specific CMOS cir-
cuits, will contribute greatly to Siemens’
drive. Coupling these facilities to the
West German company’s experience as
a systems manufacturer will add great-
lv to Siemens’ clout in the European
semiconductor markets, predicts Peter
Savage, associate director and a compo-
nents market watcher at Dataquest UK
Ltd. in London. “They should also give
the company a good chance to become a
major player on world markets.”

he was summoned to Washington. “I
wanted to make sure they were clear on
what we wanted to do,” says Brooks,
who won't say exactly whom he talked
with in Washington. “Military sales are
a big part of our business. After the
merger, we will bring more, not less to
that market.”

Motorola’s Stensrud says Fujitsu will
push hard to maintain and even expand
Fairchild’s military business. He calls
the acquisition “bad news for the mili-
tary IC industry. It says the Japanese
are capable of participating in the
market.”

From Fairchild’s point of view,
though, it will now have more, not less
U. S. control. Neither the company’s pre-
sent owner, Schiumberger Ltd., nor any
of its top management hails from the
U.S. After the purchase, Fairchild will
be a public U. S. company with two ma-
jor shareholders: Fuyjitsu and Schium-
berger. -Tobias Naegele,

Clifford Barney, and Larry Waller

| ics, Oct. 30, 1986, p. 48], want to set up a

The Munich company’s efforts in 1-
and 4-Mb DRAMs are part of the Mega
project, which Siemens and Philips In-
ternational NV jointly launched in 1984.
This $2 billion endeavor, partly financed
by the Dutch and West German govern-
ments, envisions 4-Mb Siemens DRAMs
by 1989 and 1-Mb Philips static random-
access memories also by 1989, The com-
pany is one of three European manufac-
turers that, under the Joint European
Silicon Submicron Initiative [Electron-

Electronics/ November 13, 1986



common research institute for develop-
ing a 0.3-um technology. Philips of the
Netherlands and the Thomson Group in
France are also Jessi partners.

By sampling the 1-Mb DRAMs next
spring, “Siemens is right on schedule,
although the $270 million project is an
unusual tour de force even for a compa-
ny our size,” says Hermann Franz,
member of the Siemens board of man-
agement and president of the $1.15 bil-
lion Components Group. The $270 mil-
lion represents the company’s invest-
ment in the 1-Mb DRAM facility.

Being on schedule would not have
been possible for Siemens, however,
without help from Toshiba Corp. Under
a technology-exchange agreement with
the Japanese company [Electronics,
July 22, 1985, p.12], the West German
company acquired the mask-fabrication
technology necessary for making the de-
vices. That, Franz says, has enabled Sie-

mens to cut the time it had lagged other
firms in getting memories to market. In
the past, its lag time had been running
2Y% years, but with boost from the Japa-
nese, it now is only about half that. And
with its 4-Mb devices—which Siemens
will make entirely on its own—the com-
pany thinks it will pull even with its Far
Eastern and U. S. competitors.

To that end, engineers at Siemens’s
Central Research Laboratories in Mu-
nich have tested parts of their 4-Mb
DRAMSs, which will be made with 0.8-pm
lines. Thanks to Jessi, Siemens is even
eyeing 0.3-um, 64-Mb devices.

Produced at Siemens’ Regensburg
plant, the 1-Mb DRAM uses 1.2-um
CMOS technology. The 1-Mb-by-1-bit
DRAM will come with maximum access
times of 100 and 120 ns and will draw
either 330 or 275 mW. The 54-mm? chip
comes in a standard 18pin dual in-line
plastic package, which is the same size

used for 16-, 64-, and 256-K memories.
Around mid-1987, the 1-Mb DRAM will be
available in a surface-mountable package.

Volume production of the 1-Mb
DRAMs will be gradually stepped up
during 1987. The production line is
geared for 6-in. wafers, in contrast to
most of the competition, which still
works with 5in. wafers.

About the same time that volume pro-
duction of 1-Mb DRAMs gets under
way, Siemens’s mask center and process
line for high-speed bipolar logic circuits
will come on stream. This facility, in
Munich, will concentrate on emitter-cou-
pled-logic arrays with gate delays initial-
ly around 200 ps. Another project due to
come on line next year is a design cen-
ter for CMOS ASICs and customer-spe-
cific circuits. So by the end of 1987, Sie-
mens should be in a strong position to
run with the Japanese and U.S. chip
makers in the mega area. -John Gosch

OPTOELECTRONICS

GaAs OPTO IC GETS UP TO 200 GATES

BLOOMINGTON, MINN.
Honeywell Inc. has moved optoelec-
tronic computing a step closer to
the product stage by demonstrating a
gallium arsenide receiver. The circuit in-
tegrates a photodetector, preamplifier
circuitry, and a digital 1:4 demulti-
plexer, all on the same 2-by-2mm de-
vice. The chip decodes a 1-Gb/s optical
input into four parallel 250-Mb/s electri-
cal outputs. The circuit carries about
200 gates and exhibits “a density-speed
product about 10 times better than any
other [optoelectronic] circuit known to
date,” Honeywell says.

Developed under funding from the
Defense Department’s Strategic De-
fense Initiative, the chip is part of a
larger DOD effort to push technology
for building full-blown monolithic optical
transceiver circuits. The idea is to make
devices to facilitate direct chip-to-chip
communication over high-speed optical
fibers. The DOD sees the technique as a
way to break the input/output bottle-
neck that could slow down future sys-
tems built with complex, high-speed,
1/0-intensive integrated circuits. As part
of the push, the Defense Advanced Re-
search Projects Agency has been fund-
ing work on optoelectronic interconnec-
tion since 1981 at Honeywell and since
1984 at the Rockwell Sciences Center of
Rockwell International Corp., in Thou-
sand Oaks, Calif.

Parallel programs at the two compa-
nies are aimed at developing true mono-
lithic optoelectronic devices. Funding re-
sponsibility for Honeywell’s chip effort
was transferred to SDI in 1984, but both
programs are being managed by Darpa.

|

The 200-gate Honeywell device breaks
new ground in optoelectronic circuit den-
sity, says Sankar Ray, a principal re-
search scientist at Honeywell’s Physical
Sciences Center here. “People have built
chips like this before, but only at small-
scale-integration levels, like a detector
with maybe 10 or 15 gates on the chip.”
The digital circuits on Honeywell’s chip
are built with 1-um ion-implanted metal-
semiconductor FET technology.
Rockwell’s optoelectronics manager
Kevin Kilcoyne says his firm expects to
demonstrate a similar GaAs receiver
chip in about a month. It will push com-

rp-lexity even further, by integrating an

1:8 demultiplexer—about 250 gates.
The receiver technology is only part
of the problem. The tougher task is the
integration of a laser diode on chip with
digital multiplexing circuitry to handle
the transmission end of the optical link.
Under the DOD program, Honeywell
and Rockwell are charged with eventu-
ally putting both the photodetector and
the laser diode on the same chip. The
goal, says John Neff, a program manag-
er in Darpa’s defense sciences office, is
to get working monolithic GaAs trans-
ceiver circuits by late 1988, integrating

GIGABIT. Honeywell's optoelectronic receiver chip demul-
tiplexes four data streams from a 1-Gb/s optical input.
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the laser and the photodetec-
tor with their associated mul-
tiplexing circuitry. As an in-
terim step, both firms plan to
build a monolithic transmit-
only chip.

“The receiver chip is the
simpler of the two tasks, be-
cause we fabricated the de-
tector right on the GaAs sub-
strate using lon-implantation
techniques,” Ray says. The
transmitter will require use
of a more exacting process
involving metal-organic
chemical-vapor deposition of
the epitaxial layers necessary
to form the laser diode.

For its part, Honeywell is
working with a transverse-
junction-strip laser technol-
ogy. The firm has fabricated
a discrete gallium-aluminum-
arsenide laser diode on a 3-in.
wafer that operates down to
a threshold of 32 mA. By
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contrast, Rockwell is pursuing a multi-
ple-quantum-well laser approach that
Darpa’s Neff believes holds more poten-
tial for reaching the 5to-10-mA mini-
mum threshold levels that the agency
ultimately desires. Rockwell has already
demonstrated 22-mA thresholds with its
technology, Kilecoyne says.

After a mask modification, Rockwell
expects to demonstrate within six
months a transmitter chip integrating
8:1 multiplexing circuitry, Kilcoyne
says. But Ray says that Honeywell will
leapfrog to a 16:1 multiplexer on its
first transmitter chip. What’s more, the

firm plans to build the transmitter de-
vice with enhancement/depletion-mode
GaAs technology, which the DOD wants
for the final transceivers in late 1988.
Although built with a more difficult pro-
cess, the enhancement/depletion-mode
parts will save power.

Ray says Honeywell expects to have
its transmitter with a 16:1 multiplexer
ready in about 12 to 18 months. For the
transceiver chip, the firm will integrate
16:1/1:16  multiplexer/demultiplexer
circuitry, Ray says. Rockwell is plan-
ning to integrate 8:1/1:8 circuitry on
its first transceiver. ~Wesley E. [versen

TECHNOLOGY TRANSFER

MEITEC TO OPEN A WINDOW

ON JAPANESE

TECHNOLOGY

NAGOYA, JAPAN
AJapanese company, Meitec Corp.,
is setting up a service that will help
U. 8. companies gain access to Japanese
technology. With the opening next week
of its office in Santa Clara, Calif.,, Mei-
tec will begin providing a number of
services for U.S. companies that want
to put Japanese know-how to work on
the American side of the Pacific; it will
also help U.S. companies that want to
start operations on the Japanese side.

The services offered by the office will
be modest at first: largely translation of
Japanese technology papers and some
assistance in gaining rights to that tech-
nology. From that beginning, Meitec
hopes to expand its role as a middleman,
making it easier for U.S. companies
both to do business in Japan and to
make products based on Japanese tech-
nology in the U.S.

Meitec’s initial services will include
translations of information stored by
Technomart, a year-old on-line Japanese
technology-marketplace service. And
Meitec can assist in the negotiations for
licensing of technology described in
Technomart documents, says Fusaro Se-
kiguchi, president of Meitec.

Technomart not only stores data on
technology but evaluates that technol-
ogy and attempts to act as a clearing-
house for anyone interested in purchas-
ing rights to it. Technomart’s largest
data categories cover technology and
products for sale. Other items include
requests for participants in joint R&D
projects and personnel notices.

Data-base access and translations also
will be offered for the Patent On-line
Information Service, or Patolis, which
covers all patents registered in Japan;
and a science and technology reference
service called JOIS, for JICST (Japan In-
formation Center of Science and Tech-
nology) On-line Information System.

COMPUTER-AIDED DESIGN

Meitec will provide translations from
these data bases within 24 hours. It will
also translate and format items submit-
ted by U.S. firms for registration in
Technomart. The company will be able

to provide fast translation services be-

rangement similar to its operation in Ja-
pan, where Meitec provides technically
trained staff to both Japanese compa-
nies and Japanese branches of American
companies. Unlike most agencies that
hire out temporary help, Meitec perma-
nently employs the people it loans out.
Their assignments last anywhere from
six months to several years. Between
assignments, they continue to work for
Meitec.

In the future, Meitec plans to supply
staff members to U.S. companies that
want to start subsidiaries in Japan. In
return, Meitec expects to get equity in-
terest in the local branch. The arrange-
ment is similar to the deals struck by
venture capitalists, except that Meitec’s
investment consists of personnel instead
of cash.

KNOW-HOW. The arrangement will work
for both Meitec and its clients, Sekigu-
chi says, because small and medium-size
U.S. companies need people and know-
how, not money, when they set out to
do business in Japan. Generally, such
companies have no idea of how to get
started. Nevertheless, he says, it is to
their advantage to open an office, rather

cause translators in Japan
can work while the U.S.
sleeps.

Initially, the U.S. office
of Meitec will have two Jap-
anese employees and an
American secretary, who
will take care of Techno-
mart and data-base input/
output and survey the mar-
ket. Within three years, Se-
kiguchi expects to have 40
to 50 U. S. employees avail-
able for assignments out-
side the company, an ar-

SEKIGUCHI: His company
helps move technology be-
tween the U. S. and Japan.

than relying on trading
companies. One reason, he
says, is that the prices of
products from many U.S.
companies represented by
traders have not fallen as
they should in Japan in re-
sponse to the much stron-
ger yen.

Meitec has about 330 cli-
ents in Japan, and almost
3,000 employees, who gen-
erated more than $110 mil-
lion in billings in the latest
fiscal year. ~Charles Cohen

SCAN HEAD LETS PLOTTER

'SERVE AS AN INPUT DEVICE

AUSTIN, TEXAS
The traditional role of pen plotters is
being turned the other way around.
Plotters, which normally produce line-
drawing output under computer control,
become image-input peripherals with a
new optical-scanner attachment from
the Houston Instrument division of
Ametek Inc. The scan head, which snaps
into the pen holder of Houston Instru-
ment’'s DMP-50 series of drafting plot-
ters, could open up a new market for
low-cost, large-document scanners.
Instead of making marks with pens,
the plotter will sweep over paper draw-
ings with the solid-state scanner, digitiz-
ing documents up to 36 by 48 in. in size.
Slated to debut at this week’s Com-

dex/Fall show in Las Vegas, Scan-CAD
is being offered as an add-on accessory
to the DMP-50 plotter series with a sug-
gested retail price of $2,995. At that
price, a fully operational plotter/scanner
system will sell for less than $10,000,
about a sixth the cost of dedicated
large-document scanners.

Sharing mechanical and control com-
ponents between the plotter and the
add-on scanner helps to keep costs low.
Movement of the paper and control of
the scan head are driven by the same
commands used in normal plotting
operations.

“Instead of having a plotter and a
scanner, you can have one mechanism
that serves both functions—using pens

32

Electronics / November 13, 1986



HP

IFE INSURANCE

Now, put up to 4 MBytes memory plus a floating point processor
in a single slot of your HP 200/300 computer.

When you only have two slots—
like on your HP 216—or even a few
more slots as other HP 9000 com-
puters do, you have to put the
most capability in the least possi-
ble space or you may be limiting
your computers life!

So, now you can have memory—
one, two or a full four megabytes—
plus an advanced floating point
processor on a single card with the
new MF 300 Series from Infotek.

The MF 300 Series incorporates
a powerful floating point proces-
sor (based on the Motorola 68881
processor) which significantly
increases the speed of transcen-
dental functions as well as
arithmetic operations for both

‘RW '
BASIC and Pascal. Look o /o
at these performance

enhancements!

Compiled BASIC
Without With

Statement  Computer MF MF Ratio
X=Y*Z 216 259 50 5.2
. 310 161 37 4.2
X=SQRT(Y) 216 2,117 38 56
310 1,333 30 44
X=SIN(Y) 216 4326 64 68

310 2746 50 55

The same performance (without
the memory) is available in the
new FP 881 floating point
processor. Or you can choose the
Infotek FP 210 floating point
processor for BASIC and Pascal
based on the National 32081.

A two-year warranty
and Infotek's personal
service back up the MF
300 Series. So give new life to your
HP. Call today for full information
and ask to be put on the mailing
list for our newsletter. (800) 227-0218,
in California (800) 523-1682 or
(714) 956-9300, 1400 North Baxter
Street, Anaheim, California
92806-1201, TELEX 182283.

INFOTEK
X/ SYSTEMS

A DIVISION OF ALS CORPORATION
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One reason Sharp components are found Of course, the quality of our components
in so many different products is that there are  has a lot to do with our success. You don’t get

so many different Sharp components. Over to be one of the world’s leading component

2000, in fact. suppliers unless your products help your
And if we don't already have exactly customer’s products earn a reputation for

what you need, we'll work with you to cus- reliability.

tom-design it. And you don’t keep growing in today’s

SOME OF THE BEST RE
SHARP COMPONENTS A

AROUND YO

Is there a computer in your office? Opto: Sharp is one of the largest manufac-
Then chances are you know our turers of photocouplers, photointerrupters,
components, since a number of solid-state relays, rotary encoders and pho-

pajafwleafmmllc [~ - | | major computer manufacturers todiodes.
SR v T =3 BP0 EL display: We're the #1 manufacturer of
—ciﬁi _{d what many people consider the most visu-

] p [/ ] ! A
LR T a plasmg flat panel display

Do you have a calculator or two? Did Sharp
make them? Not surprising. We make more
than anyone else—out of Sharp compo-
nents, of course.

LCD display: We can make 20 million units
per month—supertwisted, high contrast,
backlit and standard TN-FEM.

CMOS technology: Tried and proven through
millions of calculator chips. | Vi

"
]
|
i
¢

TAB packaging: The smallest, thinnest packag- |
ing possible. J




market unless you have the technological ad-  in your area who can answer your questions
vances the market’s asking for. about Sharp components.

Put all of this together with competitive Well, we've solved that little problem.
pricing and a production capacity that lets us  Just check the list below.
get your orders to you on time, and you might SH ARP
wonder why you’ve never called on us before. FROM SHARP MINDS

Maybe you just didn’'t know the people COME SHARP PRODUCTS™

ASONS FORB
RE PROBAB
UR OFFIGE

Memory: DRAM, SRAM, ROM, EPROM
and OTP ROM. And all in CMOS!

ASIC: Our standard cell series is compatible to
our gate array series.

» " i »4:v~
‘@s <

Microprocessor: We're the only supplier of single-chip
CMOS Z8 microprocessors. We can supply V20/V30 series,
Z8000 and Z80 families, too.

Flex PCB: Ours are used in almost every camera made in Japan.
See any computer printers around? Ever wonder

where some of their components might have come
JSfrom? Would you like us to draw you a picture?

Thick-film hybrid I1C: We can make 300,000 per month.

Standard logic: 74HC and HCT series? Display drivers for LCD,
EL, LED and VFD? Sharp’s the logical source.

i ) Laser diode: We produce over 800,000 every month, making us the #1 supplier in the world.

Linear IC: From Sharp minds come Sharp linear op amps, comparators, flash A/D converters
and switching regulators.

Call one of our experienced sales representatives or distributors for more information.

Sales Representatives: Alabama: Hughes Associates (205) 533-9108** Arkansas: Impagq Sales Co. (214) 929-8539 California (Southern):
Plustronics (714) 476-3619 (818) 995-8908 California {(Northern): Quorum Technical Sales (408) 980-0812 Connecticut: Digital Sales
Associates* (203) 248-3641 The Orion Group (203) 621-8371 Florida: Lawrence Associates (305) 368-7373 (305) 339-3855 (305)
724-8294 (813) 584-8110 Georgia: Hughes Assoc** (404) 622-1587 (912) 477-1889 Idaho: Blair Hirsh Co. (503) 641-1875 Illinois (Southern):
Baka Corp. (314) 878-4224 Indiana: SAI Marketing Corp. (317) 241-9276 lowa: Baka Corp. (314) 878-4224 Kansas: Baka Corp. (316)
682-8411 Louisiana: Impaqg Sales Co. (214) 829-9539 Maine: Alpha-Omega Sales Group** (617) 933-0237 Digital Sales Assoc.* (617)
480-0516 Massachusetts: Alpha-Omega Sales Group™** (617) 933-0237 Digital Sales Assoc** (617) 480-0516 Michigan: SAI Marketing
Corp. (313) 227-1786 Mississippi: Hughes Assoc** (601) 287-2915 Missouri: Baka Corp. (314) 878-4224 Nevada (Northern): Quorum
Technical Sales (408) 980-0812 Nebraska: Baka Corp. (913) 383-3295 New Hampshire: Alpha-Omega Sales Group** (617) 933-0237
New Jersey (Northern): and New York (Southern): Cooper-Simon (516) 489-0404 New York State: NHA (716) 586-9002 North
Carolina: Hughes Assoc** (919) 467-7029 Ohio: SAI Marketing Corp. (216) 751-3633 (513) 435-3181 (614) 876-86 50 Oklahoma: Impaq
Sales Co. (214) 929-8539 Oregon: Blair Hirsh Co. (503) 641-1875 Pennsylvania (Western): SA1 Marketing Corp. (412) 261-0482
Pennsylvania (Eastern): QED (215) 643-9200 Rhode Island: Alpha-Omega Sales Group** (617) 933-0237 Digital Sales Assoc* (617)
480-0516 South Carolina: Hughes Assoc. (919) 467-7029 Tennessee: Hughes Assoc** (615) 587-2433 (615) 871-0906 Texas: Impaq

Sales Co. (214) 929-8539 (512) 331-1649 Vermont: Alpha-Omega Sales Group** (617) 933-0237 Digital Sales Assoc* (617) 480-0516
Washington: Blair Hirsh Co. (206) 774-8151 West Virginia: SAI Marketing Corp. (313) 227-1786

Distributors: Diplomat Electronics Corporation [J Added Value Electronics (JSpace Electronics [ Western Micro Technology [] Hycom
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'A N °LCD, LED Displays and Laser Diodes  **1C and Optoelectronics @ 1986 Sharp Electronics Corp.
Sharp Electronics Corp., Sharp Plaza, Mahwah, N.J. 07430 (201) 529-8757.
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to draw some of the time, and the scan
head the other times,” says Brian Plun-
kett, engineering project leader at Hous-
ton Instrument. He notes that some
20,000 DMP-50 plotters have been sold.

Already, the package is drawing the
support of computer-aided-design soft-
ware vendor Autodesk Inc., Sausalito,
Calif., which hopes the low-cost system
will help propel a price-bound market
for large-document scanners. “Normal-
ly, the $60,000 price [for dedicated large-
document scanners] ends it for the aver-
age company. It's even a tough sell to
larger companies,” says Kevin O’Lone,
the product manager for Autodesk’s
CAD/Camera software. “The price is a
major breakthrough. Houston Instru-
ment is the first on the block to do it,
and I'm sure once the competition has
seen what was done, they will copy it.”

Houston Instrument has been trying
to gauge the potential size of the mar-
ket for low-cost large-document scan-
ners, “but no one knows. There have
not been any before now,” says Eileen
Jones, product marketing manager at
Houston Instrument.

The company is working with CAD

vendors to match raster files to design
packages. For example, one version of
the Scan-CAD system will generate files
in the format used by Autodesk’s CAD/
Camera program. CAD/Camera con-
verts the raster-image files generated
by scanning into the vector format re-
quired by  Autodesk’s AutoCAD
software.
EXCLUSIVE. The scan head has been de-
signed to fit only in the pen-holding col-
lar of Houston Instrument’s plotters.
The scanner also uses Houston Instru-
ment’s own control software, preventing
Scan-CAD from being used on plotters
from rival plotter makers.

The Scan-CAD system requires an
IBM-compatible personal-computer host
with a minimum of 10 megabytes of
hard-disk capacity and 640-K bytes of
main memory. The plotter-turned-scan-
ner feeds images back to the PC host,
where data is converted from an analog
stream to digital raster files at a rate of
1 Mb/s using a plug-in PC card included
in the package. Once images are stored
in memory, raster files can either be

automatically converted to vector form
by software or manually traced, using a
graphics editor, to ready data for ma-
nipulation by CAD packages.

Many high-speed large-document
readers scan drawings in a single pass
with a long band of imagers. Scan-CAD
uses an 8oz scan head containing a 1-
by-128 charge-coupled-device array.
Scanning resolution is 200 dots/in., so
the system can detect lines as thin as
0.007 in. The plotter’s paper-motion and
head controllers run the scan head at a
speed of 12-in.2/s. Each pass of the
CCD array captures a 0.6-in. swath. An
E-size (36-by-48-in.) drawing can be
scanned in 24 min.

The CCD scanner detects images with
a 16-level gray scale. A section of mem-
ory and logic on the PC card compen-
sates for optical variations in CCD out-
put or imperfections in the scan head’s
lens or incandescent light source. Digi-
tal calibration performed on the fly dur-
ing scanning enables Houston Instru-
ment to use low-cost components while
maintaining acceptable imaging resolu-
tion, says Plunkett. /. Robert Lineback

AUTOMATED TEST EQUIPMENT

AUTOMATING OPTICAL-DISK TESTING

TORRANCE, CALIF.

he introduction of an automated tes-

ter for optical-disk media opens one
of the last doors standing between that
technology and its widespread use: mass
production of the disks cannot begin
without test systems that can detect me-
dia flaws reliably and economically. The
new system from California Peripherals
Corp. may also provide crucial help in
setting testing standards for media sup-
pliers, disk-drive makers, and system
builders.

Introduced this week at Comdex in
Las Vegas, the OMS-500 is an automat-
ed system that integrates into a single
package all testing elements needed to
qualify write-once or magneto-optic
erasable disks. It is the first of its kind,
say optical-drive experts.

If the reaction of a manager at opti-
cal-media supplier 3M Corp. is typical,
then the new tester should make quick
inroads. “The need is great,” observes
Roger Hildy, market operations manag-
er for 3M’s St. Paul-based optical re-
cording project. He terms the automat-
ed testing job ‘“‘unbelievably important,”
since each disk must be inspected when
his production lines get into full swing
next year. Any automated unit must be
flexible enough, however, so that origi-
nal-equipment manufacturers can dial in
their own test parameters.

[
The OMS-500-based system is said to

be able to handle this task. It sells for

$125,000 for the basic package—more,
with options.

California Peripherals has U.S. mar-
keting rights to optical-disk testers man-
ufactured by Nakamichi Corp. of Ko-
daira, Japan, some 60 of which have
been sold since 1984. The Torrance com-
pany has raced to develop a system
built around Nakamichi’s latest, the
OMS-500. The full system incorporates
the OMS-500, custom software, a per-
sonal computer, and such other gear as
a spectrum analyzer and a digital-signal

PATHFINDER. Optical-disk test system from Califor-
nia Peripherals could help set testing standards.

generator. It can be used for develop-
ment work and in the early ramp-up
stages of manufacturing; it is not in-
tended for high-volume production lines.

Up until now, users of Nakamichi’s
testers had put together their own test
setup with analyzers and signal genera-
tors. They had to operate the tester
manually and then laboriously compile
the results. These installations have all
been custom setups with no standard
way of going about the job.

California Peripherals has put togeth-
er a complete computerized test
system and has written software
for computer-controlled test func-
tions. Among them are tests that
determine the carrier-to-noise ratio;
media reflectivity; optimum write,
read, and erase power; and jitter
and dropout characteristics. The
system generates charts and
graphs of bit-error distributions
g and other characteristics that the
company thinks can be used as
standards for test comparisons.

“We feel there’s an opportunity
to establish standards,” both in test
procedures and test-data presenta-
| tion formats, contends Howard
Wing, vice president of marketing
and sales. Disks now are checked
q out at several stages: by the disk
manufacturer, drive makers, sys-
tem integrators, and finally by the
disk users themselves—all with no
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Options. No other ASIC company is able
to pack more logic, memory, processors or
peripheral controllers on a single IC.
Integration. No ASIC supplier is better
equipped to integrate large functional
blocks in 2 um and 3 um geometries.
Speed and total control. No matter

how unique your application or how
elaborate, NCR puts the design tools
in your hands to combine standard
cells, supercells and compiled cells faster
than you ever thought possible.
®  First-pass success. And we don't mean

design starts. Or prototypes. We mean one of the
highest design-into-production success rates of
A any ASIC supplier on the planet.
EEPROM| IR Long-range migration strategy. NCR

growing pains and without going
through lengthy re-design cycles.

The competitive edge. NCR
provides you with the CAD tools
that can build a chip with
functions and densities that
outrival the competition.

A great track record. NCR
takes devices all the way from
concept through fabrication.
On-time. On-budget.

All you have to do is say when.
Call 303-226-9500 for our
W' fact-filled ASIC data package.

Or write Commercial ASIC
Products, 2001 Danfield Court,
Ft. Collins, CO 80525.

NCR Microelectronics Division
©1986
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Its all in the family:

The greatest selection of VME boards on the
market from the leader in VME.

VMEbus CPU Modules

If youre designing for VME, and need
a high degree of system-level configurability,
Motorola has all the right building blocks.

Our VMEsystem products offer you the
greatest selection of highly-compatible,
pretested CPU boards available anywhere.
The best price/performance module in
the industry, our MVME133 featuring our
32-bit MC68020 MPU tops the list.

Motorolas modular VME subassemblies
are headed by a series of 23 monoboard
microcomputers/processor modules, sup-
ported by a full complement of memories,
intelligent peripheral controllers, network-
ing interfaces, [/O Channel expansions,
and a wide range of chassis, accessories
and software.

Tough 8-, 16- and 32-bit
VMEbus products.

Our VMEsystem products offer the
ability to intermix 8-, 16- and/or 32-bit
products with a single bus structure....
multi-vendor support from over 200 com-
panies who manufacture more than 1500
VMEbus compatible products...and
formal, industry-wide standardization by
both IEEE and IEC. Furthermore, all
Motorolas system products are based upon
the VME standard for single and double-
high boards, featuring DIN pin and socket
connectors for rigid and virtually gas-
tight seals.

The bottom line is this. If youTe doing
system designs based on VMEbus architec-
ture, we have the products which are the
logical choice for harsh industrial applica-
tions where invulnerability to shock,
vibration and corrosion are basic require-
ments. Motorola has the design solution.

VRTX s & registered trademark of Hunter & Ready. PDOSisa
trademark of Eyring Research Institute, tnc. pSOS is a trademark
of Software C Group + BASICsa

of Hemenway Corp. VMEmodule, VERSAdos, VMEbug. SYSTEM
V58, AMS68K and MicroMAP are trademarks of Motorola, Inc.

Hardware, software and

[ complete support.
ap ..
Mol GPU (M) RAM  ROM (Kb {Bitsy Puis For fast, easy application dﬁ:/.elopment,
- every Motorola VMEmodule™ is backed
w |MOB3000} 80 | GA/NS 0S| — | 20 | 2 by our full-featured VERSAdos™ real-time
e sl o [somnlmans | = F el 2 o_perating system and its companion real-
L] time executive kernel, RMS68K™
:'ﬂ‘;"‘ MC68010 | 100 |512/512 f2sams | — | 16 | 2 And, for initial system checkout, you
FESTIR) SR Eooent I e () can select any of a series of available
: s firmware packages with a full range of
wmossoto| 10.0 [swarsie |sens| — | 16 | 2 self-test, debug utilities and SCSI support.
Powerful VRTX,® PDOS™ pSOS™ and
MC68000| 8.0 |G64/NS j0W/NS| — | 16 | 1 Hemenway BASIC™ software packages,
il el = Bl ported ar}d ready to run, are all available
from their respective third-party sources.
mcsaoto| 10 [stersi2| 26 | — | 16 | 2
One-on-one design-in help.
MC6B010| 10 [st2/s12 fsews | 4 | 16 | 1 Call toll-free any weekday, 8:00 a.m.
% ISP [S—, ) ST S [ t0 4:30 p.m., MST, from anyvtlhere in
the U.S. or Canada for an engineer-to-
Mcego20 | 125 [ 6ais [sems| — | — | 2 engineer update.
el 1| T.800-521-6274
wm [Mcsaozo 16.67 | 64/Ns |stms | — | — | 2 -
— If the phone call cant answer your needs,
MCB8020 | 16,67 | 64/NS |siams | — | — | 2 one of our nearby VME specialists will con-
tact you.
MC68020 [ 16.67 | 64/Ns [zams | 186 | — | 2
I For VME processor-module data sheets,
Iucsoozo 125 | 6aNs [sns | — | — | 2 or alist of upcoming seminar dates and
locations, write
it (RS o] o] JESH] [ R Motorola Microcom- ,
MC68020 [ 16.67 | 64/NS [sums | — | — | 2 Ié“teag‘;‘l’i;ion' PO. \/\é e
oXx , Phoenix,
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coordination. Testing standards could
eliminate the need for much of the cost-
ly multiple testing, and a turnkey sys-
tem reduces the effort required to put a
testing operation in place.

The system tests 5%- and 3.5-in.
disks, as well as 4.9-in. Compact-Disc-
sized media. The semiconductor laser
employed for optical power in Nakami-
chi’s latest tester has been boosted from
20 to 30 mW to improve the reading of
data at higher densities and disk-rota-
tion speeds. Rotation speed, laser pow-
er, and even the direction of disk rota-
tion can be changed to verify optimum
read/write and erase performance.

Write-once optical disks cannot, of
course, be bit-mapped over their entire
surface without rendering them useless.
The system derives its bit-error and oth-
er data by tests performed on the nar-
row strips at the extreme inside and
outside edges of the disk, outside the
regions reserved for user writing.

For the optical-disk business itself,
the new test system, and its potential of
helping the move toward standardizing
parameters, is coming along at the right
time, notes Lee H. Elizer of Freeman
Associates Inc., a consulting company in
Santa Barbara, Calif. “It's not some-
thing that happens in a business going
nowhere,” he adds. He is coauthor,
along with Raymond C. Freeman, of a
recent report that predicts $2 billion an-
nual sales of optical drives and media to
OEMs by 1991, -Larry Waller

PERSONAL COMPUTERS )

OLIVETTI AND AT&T’S DEAL
MEANS BUSINESS AS USUAL

BASKING RIDGE, N.J.
AT&T Co. may have appeared last
week to be throwing in the towel in

the personal-computer business, but the
new agreement it announced with its
European partner Ing. C. Olivetti & C.
SpA in reality changed very little.
AT&T, which owns about 23.5% of the
Italian office-automation company, is
placing the fate of its 6300 line of PCs
completely in Olivetti’s hands. But
AT&T was already reselling Olivetti’s
M24 personal computer in U. S. markets
as the 6300 and had relied on Olivetti to
manufacture the 6300 Plus.
NEW TERMS. Under the terms of the
new agreement, Olivetti will be the ex-
clusive developer and producer of all fu-
ture AT&T PCs. The agreement extends
only to PCs and will last for 10 years. It
does not cover the 3B1, a slow-selling
desktop Unix work station manufac-
tured by Convergent Technologies Inc.,
San Jose, Calif., nor AT&T’s 32-bit 3B2
work station or the line of 3B minicom-
puters, which have scored some large
sales to Federal agencies.

“This is a move on paper. It really
makes no big difference to either com-
pany, since both will keep on doing what

they had been doing right along,” says
Francis Mclnerney, who follows the
computer industry for Northern Busi-
ness Information, New York.

But Olivetti chairman Carlo De Bene-
detti is jubilant about the decision and
says that it positions his company right
behind IBM as a global player in PC
markets. Of the half-million PCs built at
Olivetti’s plant in Scarmago, Italy, more
than one third went to the U.S. and
AT&T, although AT&T has been able to
capture only about 6% of U.S. PC sales.

To cement the agreement, Olivetti’s
Vittorio Cassoni, currently chief of
North American operations, will be re-
placing James E. Edwards as the senior
vice president of AT&T’s new Data Sys-
tems Divison, which includes the former
Computer Systems Divison. Edwards,
who has moved to a strategic planning
slot, says “Olivetti is a creative, low-cost
partner who has the ability to get to
market quickly. We've been working for
two years, driving toward the kind of
relationship we announced last week.
This new relationship gives each of us a
clear assignment: AT&T is responsible
for 3Bs, while Olivetti has the PCs.”

-Robert Rosenberg

MEMORIES
3-LOGIC-STATE IC SPEEDS DATA BASE

CAMBRIDGE, MASS.
An extremely flexible form of con-
tent-addressable memory developed
at the Massachusetts Institute of Tech-
nology promises to do for data-base op-
erations what floating-point accelerators
have done for number crunching. Called
the MIT Database Accelerator, the hard-
ware heart of the system is a content-
addressable memory cell that stores
three states of logic, yet occupies no

cells. Previous approaches to such mem-
ories have been effective but rigidly ap-
plication-specific.

MIT’s 32-bit system, however, which
will be reported on in detail at Wescon
in Anaheim, Calif., on Nov. 18, can per-
form a variety of operations with words
from 1 to 32 bits in size (or larger, when
built in 32-bit increments). Key to this
flexibility was the injection of signfi-

more silicon real estate
than a typical cell of static
random-access memory.
Moving processor func-
tions into memory through
the use of content-address-
able cells is one way of re-
ducing the bottlenecks that
can occur in conventional
machine architectures. Con-
tent-addressable memory al-
lows for the rapid filtering
of large data bases by per-
forming a large number of
individual functions simul-
taneously in the memory

ZIPPEL: “Don't cares” add
to the flexibility of content-
addressable-memory ICs.

cantly more logic into the memory than
=m earlier approaches did, and
the ability of that logic to
i deal in “don’t care” states
as well as 1s and 0s. The
don’t-care states are vital to
efficient use of CAM in
some major applications.
The MIT Database Accel-
erator is best described as a
single-instruction, multiple-
data processing system.
The system is organized as
a large number of lines,
each line consisting of a 32-
bit word of CAM, four 1-bit
registers, a latch to hold

the result of match operations, a 1-bit
function generator, a selector that con-
trols participation in different opera-
tions, and a priority encoder used to se-
rialize output when more than one line
finds a match.

COMBINATIONS. The function generator
can perform any Boolean function with
data from the match latch, the set of
four 1-bit registers associated with each
line, or from the registers of preceding
and succeeding lines of the array. So,
for example, two 32-bit lines can be com-
bined to build a 64-bit word.

The use of three logic states provides
for finer line-enablement control than
that found in earlier CAM arrays. Spe-
cifically, the use of don't-care states in
the line-enablement mechanism allows
the use of binary patterns of lines. Thus
even or odd lines exclusively could be
enabled for a given operation.

The Database Accelerator performs
as a fine-grained parallel processor. Af-
ter initial concurrent processing, func-
tion generators on each line can com-
bine the results of the matches on con-
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DEVELOPMENT
TO PRODUCTION

IN ONE DAY

Hitachi’s 8-bit microcontroller gives you
Zero Turn-Around Time.

Now you can have fully-coded 8-bit ROM-on-chip
microcontrollers in just one day. Hitachi’s ZTAT™ (Zero

Turn-Around Time) products make it possible.

ZTAT is a series of 6301/6305 compatible all-CMOS

microcontrollers with one-time-programmable ROMs—in
plastic packages. Since you can program them yourself,
there’s no turn-around time, no mask charges, and no

minimum order quantities. And, the plastic packaging
makes ZTAT cost-effective for production runs as small

as one, or as large as 20,000.

Hitachi has the right CMOS 6301/6305 series device for

each phase of your product’s life cycle: windowed ceramic
package EPROM-on-chip devices for development,

ZTAT for pilot production, and plastic package mask
ROM devices for large-scale production. All are pin-for-

pin compatible.

Call your local Hitachi Sales Representative or
Distributor Sales Office today, and reduce your turn-
around time to zero with the 63701/63705 ZTAT

devices.
Fast Action: To obtain product literature

immediately, CALL TOLL FREE, 1-800-842-95000,

Ext. 6809. Ask for literature number R15.

@ HITACHI

We make things possible

Hitachi America, Ltd.
Semiconductor and IC Division
2210 O"Toole Avenue

San Jose, CA 95131
1-408/435-8300
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Stocking Distributors

Almo @ CAM/RPC ® Cronin ®

Diplomat ® [EC ® Image Electronics @

Industrial Components 8 ITT Multicomponents ®
Marsh @ Marshall ® Milgray 8 RC Components ®
Reptron ® Resco ® Ryno ® Space Electronics ®
Sterling ® Time ® Vantage Components ®
Western Micro Technology =

Hitachi Regional Sales Offices

Boston 617/229-2150 ® Chicago 312/773-4864 m

Dallas 214/991-4510 ® Ft. Lauderdale 305/491-6154 =
Los Angeles 818/704-6500 ® San Jose 408/277-0712 »
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COPY CAD.

In fact, copy anything. Faster. With
higher quality And more flexibility.
For a lot less money.

That's what you get with the
CH-5300 Color Hardcopier. And you
get it with next to no effort at all.

Because we've already qualified
over one hundred video sources.
Which means no software drivers are
required. And there's no host down-
time during installation.

Plus, you can turn your hardcopier
into a shared resource with our Mul-
tiplexor. Up to four different sources
can be connected so the

cost per user becomes
astonishingly low.
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end, you get beautifully sharp color
copies of everything on your screen.
And you get them fast. Data is down-
loaded into the hardcopier instantly
(there’'s no processing to slow things
down). A-size copies and presentation
quality transparencies are produced
in under 40 seconds. And B-size
copies are delivered in moments.

So copy our phone number. Then
call. We'll show you how to save
money, save time and save your
image with the Seiko CH-5300 Color
Hardcopier.

Call Martin Nelson at
(408) 943-9100 today.

SEIKO
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QUALIFIED
VIDEO SOURCES
FOR THE SEIKO
COLOR
HARDCOPIER.

Over one hundred
models from more than fifty
manufacturers. It's a long
listand it's growing every day.
Give us a call to make sure
your hardware is a
qualified source.

Qualified Manufacturers

Advanced Electronics Design
Applicon

Apollo

Aries

AT&T

Autotrol

Aydin

CalComp
Computer Aided Engineering
Calma

Chromatics

CGX
Computervision
Computer Sciences Corp.
Conographics
Control Systems
Data General

EDS (General Motors)
Genisco

Harris

Hughes
Hewlett-Packard
IBM

Ironics

Lexidata
Masscomp

Matrox

Megatek

Metheus

Moore Products
Number Nine
Omnicomp
Ramtek

Raster Technology
Raytheon

Scion

Seiko

Silicon Graphics
Sun Micro Systems
Symbolics
Tektronix

Vectrix

Vermont Micro
Verticom

VG Systems

Wang

SEIKO —
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MANUFACTURING

SENSOR LETS ROBOTS DO

tiguous lines, if appropriate. In all
cases, a priority encoder then scans at
high speed and provides the addresses
of relevant lines at a speed of one cycle
per line. A cycle is about 100 ns.

The 1-bit dynamic CAM cells on each
line include four transistors and a diode,
as contrasted with other CAM cells ap-
proaches, which use up to 10 transis-
tors. Implemented in CMOS because of

cation site by the end of 1987.

The data-base work at MIT is part of
the Smart Memory Project involving
close collaboration between circuit de-
signers, systems architects, and fabrica-
tion technologists. It was as a direct re-
sult of that collaboration, says Sodini,
that don’t-care states were added.

“If T designed a CAM [in isolation], I
never would have thought to store a

the circuit complexity and the need to | don’t care,” says Sodini. Pressure to in-
minimize static power clude don’t cares came
consumption, the MIT Concurrent from Richard Zippel, an

chip employs buried n-
contacts to reduce size.
Another space saver is
the use of titanium silici-
de/polycide for the bit
lines and match lines in the cell. These
require fewer contacts than lines made
with two-level metal technology and
have lower resistance and capacitance.
These technologies together reduce
the size of the cells by about 40%, says
Charles Sodini, an assistant professor of
electrical engineering who oversaw the
circuit design. He reports that cells
sized 25 by 22 um have been fabricated,
using 2-um design rules. The team has
also built working chips with 64 cells,
with future plans to fabricate chips with
1,000 lines at MIT’s new in-house fabri-

processing is the
key to speed

associate professor of
computer science and en-
gineering, who is now on
leave and working as a
technical director at
Symbolics Inc., a maker of artificial-in-
telligence systems. Zippel argued that
the inclusion of this third state added
greatly to the system’s flexibility.
“Two applications couldn’t be done
without it—logic simulation and con-
straint networks for Al applications,” he
says. With logic simulation, the don’t
cares allow the system to ignore vari-
ables that don’t exist in product terms.
The team anticipates that the Database
Accelerator will find applications in text
retrieval, logic simulation, and speech or
vision processing. ~Craig D. Rose

TOP-QUALITY ARC WELDING

TOKYO
Abreakthrough in robot technology
that could give Japanese shipbuild-
ers an important competitive advantage
has emerged from an unlikely source—
Nippon Telegraph and Telephone Corp.
A new visual sensor that allows robots
to perform continuous-bead arc welding,
a type of welding vital to shipbuilding,
has been developed by NTT.

The combination of shipbuilding and
telecommunications is not as unlikely as
it seems. Hisashi Shintoh, president of
NTT since 1981, had previously been
president of  Ishikawajima-Harima
Heavy Industries Co., one of Japan’s
largest shipbuilders. It was his idea to
use communications technology to wid-
en the use of robots in shipyards.

What Shintoh sought was a sensor
that could guide a robotic arc-welding
head. Although robots routinely do
welding jobs in a variety of industries,
notably automobile manufacturing, sen-
sor shortcomings have limited the use of
robots for continuous-bead arc welding.
Now, a small Tokyo subsidiary of NTT,
NTT Technology Transfer Corp., whose
main function is licensing NTT technol-
ogy to outside users, has built a sensor

that is up to the task. And it has given
Ishikawajima Harima Heavy Industries
a nonexclusive license to build arc-weld-
ing gear for in-house use and for sale to
others. Test-equipment manufacturer
Ando Electric Co., Tokyo, is also design-
ing a system, and NTT Technology
Transfer president Giichi Ito says that
his firm is actively seeking additional
licensees at home and abroad.
PRECISE. NTT’s new sensor tracks the -
y position coordinates of the cross sec-
tion of the parts to be welded along the
path traveled by the welding torch. This
enables the weld to be made precisely at
the joint between the two workpieces,
resulting in a strong weld.

It has been their inability to follow
the joint precisely that has made robots
poor arc welders. Tolerances are much
coarser in the spot welders commonly
used in automobile production, because
welds can be anywhere within the width
of the lips provided for spot welding.
However, even in autos, spot welding
may be replaced by arc welding, be-
cause elimination of the lips would re-
duce weight in the finished cars.

NTT’s sensor can make its measure-
ments immediately adjacent to the
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... StayAhead

Using FACTRON SCHLUMBERGER Series 900
Productivity Management with Growing Power

A system so flexible it offers a choice of

hardware and software o precisely meet
every process management need of your
company.

A system that builds a powerful
advantage over your competition and at the
same time develops company skills.

Asystem that not only gives true
production visibility and real time
information, but helps trim down
manufacturing costs.

An open architecture system that
grows with your company to become a vital
¢lement in future Computer Integrated
Manufacturing (CIM) development.

FACTRON SCHLUMBERGER
Series 900 Productivity Management.
Comprehensive tools to give perfect control.
Building Better Productivity

The Series 900 Productivity
Management starting point is a worldwide
partnership between DIGITAL EQUIPMENT
CORPORATION and FACTRON.

Applying the immensely powerful.

flexible and fast VAX/micro VAX range of super

mini-computers, using industry standard
computing and communication methods
utilizing high speed, easily installed Ethernet
networking, systems are applied into your
own individual company requirements.

Hardware and software packages
ranging from comprehensive off-line
programming and test program library
control to paperless repair and focused
management reporting are available in any
combination. - .

_ the competitive edge.

< T~

The advantages are clear. A powerful
management system that brings test and
repair information and control to your desk
when you need it. identifying problems and
fault trends quickly, improving both
productivity and quality—and all in a package
tailored to your company needs.

Your Company and FACTRON —
AProductive Partnership

But FAGTRON SCHLUMBERGER goes
even further to help your production both now
and into the future. A new level of support
from people with a complete understanding of
manufacturing and test problems.
Engineering and applications teams in the
U.S.A. and Europe, backed by support
throughout the world. A comprehensive
product range with applications
specialization that covers computer,
telecommunications, automotive, industrial
and consumer manufacturing.

FACTRON SCHLUMBERGER
Series 900 Productivity Management —
With Growing Power

FACTRON Series 900 Productivity
Management offers capability beyond the
conventional. A powerful. uniquely flexible
system of hardware and software modules
that you can build with and grow Lo meet your
company’s future needs, ensuring long term
growing power through an unbeatable
partnership of FACTRON and you.

Phone FACTRON now—today. We'll
prove that Series 900 products give you

A

FACTRON SCHLUMBERGER, U.S.A: 299 Old Niskayuna Road, Latham, New York 12110. Tel: (518) 783-3600

Bl { H 893535
FACTRON SCHLUMBERGER, Europe: Feradown Industrial Estate, Wimborne, Dorset BH217PP, U.K. Tel: (0202)
NISSEC SCHLUMBERGER, Japan: 1-2-10 Hirakawacho, Chiyoda-Ku, Tokyo 102. Tel: (03) 2397411
SCHLUMBERGER SYSTEMS, Singapore: 12 Lorong Baker Batu, Singapore 1334. Tel: 7466344

BENELUX Holland Tel: (040) 457745, FRANCE Tel: (1) 4687 3243, GERMANY Tel: (089) 638110, ITALY Tel: (2) 9233474. SWEDEN (8) 699733

FACTRON AGENTS/DISTRIBUTORS
SPAIN Tel: (1) 2624913, SWITZERLAND Tel: (31) 442711, TURKEY Tel: (1) 338 3529

FACTRON
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Partners in Productivity Schlumbe ge
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WELDINGEYE. NTT's new sensor makes ac-
curate robot arc welding possible.

bright welding arc, so it can guide the
welder accarately. Moreover, it can do
so while mounted 200 to 400 mm away
from the work, keeping it away from
splashing molten metal and fumes. Oth-
er sensors must work much closer. As a
result, the filter glass protecting the
sensor lens must be changed every 30
minutes. The NTT sensor can operate
for half a day or more before a filter
change is necessary.

BRIGHT LIGHTS. The mechanically scan-
ned laser beam is diffusely reflected by
the work and returns to strike one of
the 64 photodiodes in a linear array. Sig-
nals from the array are converted from
parallel to serial format by scanning the
diodes at 160 kHz. Triangulation is used
to determine the height profile of the
work.

A sensor used for arc welding must
cope with interference from light radiat-
ed by arcs with currents of up to 1,000
A, and random sparks. Fortunately, the
luminous energy from the arc reflected
from a unit area of the work is slightly
smaller than the laser-beam energy re-
flected from the same area, and most of
the reflected arc energy is concentrated
in the frequency range below 100 kHz.

Carrier-frequency techniques, includ-
ing modulation of the laser-diode beam
at 1.6 MHz, make it possible to filter out
noise from the arc’s reflected lumi-
nance. Each photodiode is selected by
the 160-kHz scan for a period during
which 10 pulses are emitted by the la-
ser. Ten cycles from each diode pass
through bandpass filters in the sensor’s
amplifier circuits, which reject the noise.

It takes 75 ms for the laser beam to
make one scan across the work, so three
of these pulse trains are produced while
the reflected beam passes over each of
the array’s 64 diodes. This lets the system
pinpoint the position of the reflection at
that time. During each scan, 64 height
measurements are made. Ito says that
using television-type image sensors—
which other companies have tried—is a
losing proposition, because they integrate
incident light, preventing the use of mod-
ulation techniques. -Charles Cohen
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It youtre not finding Gate Arra

Advanced Schottky; and
aybe the fault lies th
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Introducing Teradyne’s L210i.
The only true VLSI in-circuit tester.

There are a lot of other in-circuit testers
out there. But on VLSI boards, all they test
1s your patience.

Now there’s the 1.210i VLSI In-Circuit
Tester from Teradyne. It has over 3,000
bidirectional test pins. With digital, analog,
and memory testing on every pin. And 10
MHz pattern rates. Board Una

SMT faults,
your fester.
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Test ASIC’s ASAP.

One of the biggest problems for in-circuit
testers today is ASIC’s. If they detect ASIC
faults at all, it's only because you've spent
weeks and weeks programming them.

Not so with the L210i. It has a unique
VLSI device tester architecture. So you can
use patterns from device design and test
databases. The L210i’s translators convert
or Test patterns quickly.

Most importantly, the [

[ —

L210i delivers 95% or greater \———— — f & &/

4"-8" Fixture Wire ||

fault coverage on VLSI boards,
in just 1-2 months. Because it's
the first and only in-circuit tester
that handles the three biggest
problems in in-circuit testing
today.

Tre L2101 delivers wavetorms
accurately at the board under test

NN T T 0 AT

\ Low Skew, /
for repeatable test resulls g

— , Plus, the L210i stores
and processes lengthy test
data ethciently. So you save
valuable time in testing
gate arrays and other semi-
custom devices.

You won't find that in any
other in-circuit tester.

Test Channels
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clusters. Memory arrays. Or hard-to-
isolate devices.

With its MultiMode capability, you
can easily partition the board into
functional clusters, making the most
of the L2101’s functional test and diag-
nostic techniques.

That means you'll never be trapped
by in-circuit testability problems again.
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The L210i is Teradyne’'s first board tester for VLSI
in-circuit testing, and in-circuit tester budgets

No-fault insurance.

Teradyne’s L200 family has set the
standard for VLSI board testing in
this decade, driving test quality up to

bring costs down.

Repeatability. Repeatablht Now the L2101 ofters the first practical
Repeatability. VLSI in-circuit test solution. It’s the system
With the L2101, you won't be plagued you need to boost board yields at system
by unreliable tests of your high perform- test. And make your in-circuit test strategy

ance logic. False clocking. Or shifting successful.

signal timing. If you can't afford a tester that misses
Because the L2101 features short, low VLSI faults, you'd better find out more

inductance fixture wiring. Superb driver about the L2101. Write Teradyne, 321

electronics. And powerful debug tools. So Harrison Avenue, Boston, MA 02118. Or
everything you test gets tested repeatedly. call Daryl Layzer, L200 Product Group,
Including high speed ECL and FAST* Even 617/482-2700, ext. 2808.
Advanced Schottky and CMOS, with their “lrademark of Fairchild Semiconductor Corp
tricky overdrive impedances.
The L2101 fears no logic.
The only in-circuit tester with an
escape hatch.
The L2101 is the only in-circuit tester

that’s flexible enough to test today’s SMT ~ Ia z A ! . f‘ I\E

We measure quality.
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INTERNATIONAL NEWSLETTER

HITACHI, FUJITSU BELATEDLY TEAM TO DEVELOP TRON MICROPROCESSORS

ith time running out on Japanese efforts to catch up in the 32-bit

microprocessor market, the TRON operating-system kernel is attracting
more attention [Electronics, May 12, 1986, p.41)]. Four of the five leading
Japanese semiconductor companies are working on 32-bit CMOS chips for
TRON (The Real-time Operating-system Nucieus), and now two of them,
Hitachi Ltd. and Fujitsu Ltd., will jointly develop a family of 32-bit TRON
microprocessors, under the terms of an agreement that includes exchange of
pattern-generation tapes for fabricating masks but excludes process details.
The first chip will have the same specifications as Hitachi's H32 [Electronics,
Oct. 16, 1986, p. 39] and is scheduled to be delivered in late 1987. Fujitsu
has been working on an even more powerful TRON chip, with more than 1
million transistors, that is due to reach the market in 1988. O

INTERMETALL TWEAKS OLD PROCESS TO GET 1-MHz LOGIC

ngineers at Intermetall GmbH, the Freiburg, West Germany, lead house of

the ITT Semiconductor Group, have taken the fast route to fast logic.
Instead of coming up with new technology, they’ve simply modified their own
collector implantation technology [Electronics, July 24, 1986, p. 29] to build
emitter-coupled-logic integrated circuits with transit frequencies as high as 5
GHz. This value, which they believe is the best for any nonepitaxial bipotar
device, will let them design logic circuits that run at up to 1 GHz; that's more
than three times better than the original collector implantation process. The
Intermetall team achieved the high speed by using arsenic-doped potysilicon
for the emitter and a completely silicided transistor surface, which reduces the
collector, emitter, and base resistances. The ECL gate delay checks in at 200
ps and the external base resistance at 20 Q. Matching of a transistor pair is
better than +£0.25 mV over a temperature range of 0°C to 150°C. O

PIONEER JOINS THE RUSH TO 5%-IN. OPTICAL DISKS FOR THE OFFICE

he 5%-in. format is rapidly becoming the standard for office optical data

disks, opening the floodgates to Japanese manufacturers rushing into the
office-automation business. The latest is Pioneer Electric Co., which has
developed a subsystem with a double-sided read-write disk storing 600 me-
gabytes that it expects to market next year in the U. S. and Japan. The system
is to be shown at Comdex this week. Also coming next year is Sharp Corp.’s
600-megabyte filing system. These optical-disk systems will join Toshiba's
800-megabyte product, which is already available in sample quantites. O

FRANCE’S CGE BUYS CABLE AND FIBER-OPTIC OPERATIONS FROM ITT

France’s Compagnie Générale d’Electricité last week picked up {TT Corp.’s
cable and fiber-optic operations, worth $427 million, adding them to the
billion-dollar package it has purchased from ITT. The deal [Electronics, July
24, 1986, p. 113] has made CGA's Alicatel SA subsidiary the world’s No. 2
producer of telecommunications equipment after AT&T. Meanwhile, CGE and
its partners filed papers in late October to set up a Dutch holding company,
Teleglobal Communications NV, that will become the parent company of the
German, Belgian, and Spanish telecommunications-equipment subsidiaries of
ITT. But despite rumblings that the potential Spanish partner, Telefénica SA,
might pull out of the deal, CGE president Pierre Suard insists that his firm,
plus the Société Générale de Belgique and other European partners, can
raise the $1.152 billion cash payment that ITT will get in addition to a minority
share in the new company. It will start up with assets of $4.6 billion and
annual sales of $12.5 billion. O
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We helped Sony boost their output.

e can
do the same
' for you

In 1984 the Sony Corporation of
Japan began producing 300,000
compact digital audio discs a
month in their new Indiana facil-
ity, the first of its kind in the
United States.

In just two years, the Digital
Audio Disc Corporation, a sud-
sidiary of Sony, has more than

tripled its production and its
workforce.

That’s the kind of productivity
you can expect from our job
training programs in Indiana. We
helped Digital Audio Disc Cor-
poration train their employees to
run a highly sephisticated, high-
tech manufacturing facility.

Our strong labor farce and indus-
trial training programs are just
two of the reasons Sony chose
Terre Haute over other cities
from New Jersey to California.
Our central location offers easy
access to major markets. And our

supportive state government gave
them even more reasons, including
tax abatement on new equipment
and infrastructure assistance.

If you’re looking for a new busi-
ness location, call us. Because
we have the resources new indus-
try needs to get established and
get its products on the market.
In record time.

We'll help you inake it
Call 317/232-8888.

Indiana Department of Commerce - Lt. Governor John Mutz, Director - One North Capitol, Suite 700 - Indianapolis, IN 46204-2288
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PEOPLE’S CHOICE 1986!

One line of switches is making people stand up and take notice. One is

drawing rave reviews for both quality and innovation.

That's NKK. The company that raised the curtain on the worid's most reliable logic-
level contact mechanism, the first bi-colored toggles, the first washable super-

subminiature switches and a lot more.

The modeis below are just a preview of NKK'’s unique capabiiities. To get a look at
the entire cast of stars, send for our free catalog. You'll find over 788,000 different
ways to help your products wir applause, and sales.

“SMALL WONDER”

Increcibly small, exceptionally
flexible SS Series PC slide switches
provide encore performances even

in the smallest spaces.

“DOUBLE FEATURE”
2, 8

Fa

Flick the toggle on this bright M
series star and the tip changes from
one color to another. An NKK first.

Just call 602:991-0942, TWX 910-950-1167 or write:
NKK Switches, 14415 N. Scottsdale Road,
Scottsdale, AZ 85260.

n
gulﬂitchcg

“GRIPPING PERFORMANCE"

Special anti-slip terminals hold this
ultra-smalt DR"Series binary coded
DiP firmly in place during
PCB soldering.

“THE PEOPLE'S CHOICE”

\
5

e |
-

With over 400,000 different toggles,
rockers, paddles and pushbuttons,
NKK'’s acclaimed M series can
handle any role.

“RAVE REVIEWS”

\\

NKK'’s A Series, the world's first
washable subminiatures, also
feature STC, the most reliable logic-
level contact mechanism.

“LIGHT FANTASTICS”

Ultra-small, ultra-bright. ultra-reliable
— trhat's why NKK's illuminated
HB pushbutton switches
are show-stoppers.

“POWERFUL PERFORMANCE"

When the action gets hot and heavy,
there's: no substitute for Hi-rated
NKK € series switches. Up to 50

amps of power.

Please se=> us at Wescon 1986

“BEST PROFILE”

Unique low-profile, washable MR
rotaries are designed to fit
comfortably on the tightest
PC boards.

“BRILLIANT FINALE”

‘ ’
4

NKK’s stylish lighted Series LB
pushbutton is only one in a stellar
cast of thousands. All are

brilliant performers.

Circle 5C on reader service card
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INSIDE TECHNOLOGY

| ELECTRONICS

THE BIG DRAG ON
COMPUTER THROUGHPUT

by Tom Manuel and Clifford Barney

nput/output is the neglected stepchild of computer systems.
Little has been done to make 1/0 pathways fast enough to
keep up with central processors and memories. But now, 1/0
bottlenecks are getting more attention from specialized vendors
as well as some designers of high-performance computer
systems. They have bequn to realize that mo matter how
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much time and money a design team spends
building a fast central processing unit, its effort
will be wasted if the processor sits idle because
it can’t get or send data fast enough.

The 1/0 bottleneck has become glaringly obvi-
ous with the newest systems coming onto the
market—supercomputers, minisupercomputers,
parallel computers, and high-performance graph-
ics processors—systems that have very fast
CPUs, multiple processors, and specialized 1/0 de-
vices. “There is too much focus on macho-flops
and not enough on throughput,” says Jeffrey
Canin, supercomputer analyst at Hambrecht &
Quist Inc. in San Francisco. At least one minisu-
percomputer vendor agrees: Most systems have
“the wrong kind of plumbing; they’re trying to
feed a six-inch pipe with a garden hose,” says
Carl Haberlund, marketing vice president at Sci-
entific Computer Systems Inc.

The trickle of data through the 170 hose will
turn into a torrent if the growing number of com-
panies working on the problem have their way. A
wide range of new I/0 techniques are hitting the
market—faster buses, intelligent high-performance
170 channels, and multiple 170 processors.

New technologies are being implemented, such
as the fiber-optic-based Datapipe from Network
Systems Corp. (Fig. 1). Most important, and
most encouraging to those spreading the gospel
of faster 1/0, is the fact that some of these
products come from new companies that are
building specialized products to speed up 1/0.

One such product is a 100- to 200-megabyte/s
170 computer from Aptec Computer Systems Inc.
(see p.54), the system 200, which uses a 25-MHz
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DATAPIPE
] —50 Mois

COMPUTER COMPLEX

1.1/0 FOR THE FUTURE. Datapipe, now in beta test, is designed to run at 275
Mb/s, a speed that Network Systems Corp. believes will be needed soon.

bus to clear a high-speed path for data. Wayne H.
Matterson, director of engineering at Aptec, says
that an 170 computer can be the hub of a high-
performance computer—a tool that takes care of
all the traffic among processors and peripherals.

Other companies are taking different approach-
es, but all of them are betting that a market for
specialized 170 tools is emerging. “Is 1/0 a prob-
lem? You bet it is. We're building a company
based on the premise that there is a big problem,”
says Newton Purdue, vice president of product
development at Ultra Corp., a Santa Clara, Calif.,
company that was incorporated in January.

Ultra is working on a new method of high-
speed data transfer, about which it will reveal
very little. Purdue says only that he sees inter-
facing as the key: “There are not as many high-
performance peripherals as users would like to
see, because there is no place to connect them.”
In general terms, Ultra’s interface will be adapt-
able to each supercomputer and minisupercom-
puter that comes out. Every specific host and
peripheral will have a unique interface on one
side and a standard on the other. That way, the
host can be accessed by every new peripheral
that comes out, and the new peripherals can
access every host.

HIGH-SPEED INTERFACING

ZeroOne Systems Inc., the Santa Clara, Calif.,
supercomputer system integrator, is taking an-
other tack. It is adding a high-speed 170 subsys-
tem to a Convex Computer Corp. Cl supercom-
puter by using the Convex high-speed parallel
interface, an Aptec System 24 1/0 computer, and
high-speed Ibis Systems Inec. disk drives. This
combination is then connected to a Cray super-
computer through a Network Systems Corp. 6-
megabyte/s Hyperchannel.

Convex is one of the few computer vendors
that can attach high-speed peripherals to its own
products. Its interface, called HSP, is a channel
control unit that manages a tap into the Convex
C1 minisupercomputer’s internal bus, which is 64
bits wide and speeds along at 80 megabytes/s.

“HSP taps the Cl’s 80-megabyte/s bandwidth
for burst transfers of data in or out for certain
applications, such as capturing large amounts of
data in short periods of time—for example, from
a satellite as it passes overhead,” says Jeff Wil-
son, product manager for hardware at the Rich-
ardson, Texas, company.

A potential problem with high-speed 1/0 pipes is
latency, the time it takes to get them going. A
long latency time can reduce throughput on burst
transfers. The HSP reduces latency by doing the
lgoical and physical memory mapping completely
in hardware. Also, the HSP preempts the 170 sub-
system of the C1 while it is in operation, so that
little else in the way of 1/0 can occur. However, it
is a boon to certain users who have unusual re-
quirements for fast data transfers—those who
have systems configured with the ZeroOne Con-
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vex-Aptek-Ibis high-speed subsytem and the
Cray-Hyperchannel connection, for example.

Another minisupercomputer vendor that is
now concentrating on 1/0 is Ncube Corp. in Bea-
verton, Ore. Its N-Cube family is built around
the hypercube architecture, with systems rang-
ing from 16 to 1,024 processor nodes. All 170 is
built into the processor chips, which are custom
2-um NMOS parts from VLSI Technology Inc.
Each chip has 11 2-megabyte 1/0 channels—10 to
communicate with other nodes, one for system 1/
0. “We're actually using a processor chip for
1/0,” says Robert C. Hausman, vice president of
marketing for the N-Cube system.

One reason for the company’s emphasis on
efficient 170 is the growing realization that cus-
tomers have to have it. “Finally, people are
starting to recognize that you can’t have a su-
percomputer without putting something next to
it to move stuff into it,”” says John Gustafson,
staff scientist. “People need good graphics capa-
bility. They need to be able to compile quickly, to
get things off and on the disk. Not providing
these features is irresponsible.”

GRAPHICS TAKE A FAST BUS

Besides supercomputers and minisupercom-
puters, the systems that put the highest de-
mands on 1/0 are probably specialized graphics
processors and their output devices. They fea-
ture very highresolution color displays that
must be changed rapidly—and therefore need
very high data-transfer rates. For example, Ul-
tra’s Purdue says, “a lot of customers we talk to
have graphics problems that require data-trans-
fer rates in the range of a gigabit per second or
greater. A typical 1-K-by-1-K screen size, re-
freshed at 24 bits/pixel, requires close to 3 me-
gabytes of data per screen. Users want to ani-
mate that by pushing a button and see it change
immediately. That requires a 24-Mbit/s 1/0 rate.”

Among the specialized solutions to this problem
is the Pixar Image Computer from Pixar in San
Rafael, Calif. (Fig.2.) It has a system-bus band-
width of 240 megabytes/s and an 80-megabyte/s
bus called the Yapbus for updating pixels on the
screen [ElectronicsWeek, April 29, 1985, p. 18].

Other approaches are being explored for con-
ventional data processing, including one by Ibis,
a maker of high-performance disk drives. The
Westlake Village, Calif., company is more or less
forced to work on its own approach, because the
1/0 problem “is only recognized by a handful of
people,” says Taroon Kamdar, director of busi-
ness management. ‘“Designers of fast CPUs have
ignored or given lower priority to the problem of
passing data back and forth to peripherals. They
are concentrating on MIPS and megaflops. Some
minisupers have buses that can handle only 2 to
3 megabytes/s.”

The speed of the Ibis drive—12 megabytes/s—
is obtained by driving four 3-megabyte/s chan-
nels in parallel. Ibis now has 6-megabyte/s chan-

nels running in its laboratory and will ship a
product within 90 days that will perform at 24
megabytes/s. Even 48 megabytes/s is possible
with this technology, Kamdar says.

An 1/0 tool adapted from communications tech-
nology is being promoted by Network Systems,
the Minneapolis maker of the Hyperchannel.
There, Gary Christensen, vice president of devel-
opment, echoes Kamdar’s feelings about the fixa-
tion on high-speed central processors. The idea
that computer designers pay too much attention
to making faster CPUs and not enough attention
to the 170 “has been my song and dance since
[Seymour] Cray built his first machine,” he says.
“Although the Hyperchannel is primarily a com-
puter-networking solution, it does help bust the
170 bottleneck in cases where it is used to allow
computers to share peripherals.”

Network Systems’ answer for the future is
Datapipe, a fiber-optic network product that is
targeted to run at 275 Mb/s (about 35 mega-
bytes/s). Datapipe [ElectronicsWeek, July 22,
1985, p. 36] is in beta tests at one customer site,
where it is running at about 250 Mb/s.

Christensen concedes that his company has
seen only limited demand so far. “A lot of people
don’t understand why they would need 275 Mb/
s,” he says. “It's only the very sophisticated
users who are starting to get enough traffic on
their networks that they’re starting to wonder,
‘Hey, what am I going to do?”” We hope we're
coming out with a product at about the time the
demand gets there.” |

Additional reporting by Wesley R. Iversen
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2. READY. Pixar's Image Computer, with its 240-megabyte/s system bus, is

designed for quick responses in high-resolution graphics work stations.
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TECHNOLOGY TO WATCH

HOW APTEC PLANS TO BREAK
THE 1/0 BOTTLENECK

ne way of cracking the input/ouput

A system with independent processors and bottleneck is by giving all of a sys-
tem’s 170 tasks to a separate computer

a 25-MHz bLIS, capab]e of moving 200 equipped with its own high-speed pro-
megabytes/s’ takes over data-transfer cessing units and wide-bandwidth data bus. Fol-

. . lowing this approach, Aptec Computer Systems
chores from central processing unl ts Inc. has come up with an 1/0 computer that can

keep pace with the fastest central processing
units and peripherals available today—reaching
peak data rates of 200 megabytes/s.

Aptec’s system 200 (Fig. 1) speeds up 1/0 two
ways. It moves data across a high-bandwidth
bus at typical speeds of 150 megabytes/s. It can
also perform input and output functions in paral-
lel, using a multiword addressing scheme, which
boosts the rate to 200 megabytes/s. And, besides
speeding 1/0 for hosts, the system 200 can grow
with them—as more external devices are added
to the host system, more processors can be add-
ed to the system 200.

The configuration resembles that of Aptec’s
first product, the system 24. The difference lies
mainly in enhancements to the data bus, chiefly
going from one 32-bit-wide bus to two indepen-

dent 32-bit-wide buses. Overall, the enhance-
i N ments dramatically increase the data rate—from
OEVICE OEVICE 24 megabytes/s for the older system to the 200

megabytes/s possible with the new one.
Aptec’s systems are built around two types of
N ek processing units, equipped with banks of first-in,
= COMPUTER first-out buffer logic, that direct the flow of
VAX z data; a 25-MHz data bus and its controller; and
HOST & HOST UNIBUS two banks of mass memory. A unit called a
- repeater isolates the system 200 from other de-
DATA DATA vices on the host system’s bus, so that it can
11 AL perform 1/0 functions without involving the host.
ADAPTER PROCESSOR The system 200 makes extensive use of state-of-
the-art CMOS gate arrays, organized in a bit-slice

s —-— DATA architecture, from LSI Logic.

INTERCHANGE All bus-interrupt requests from attached de-

vices are handled by the controller managing the
system 200's bus. For example, data coming
from a data-acquisition device is shipped across
2MEGABYTE | | 8-MEGABYTE the high-speed bus to mass memory. When an
MEMORY MEMORY X

attached processor, such as a graphics processor,
needs that data, it sends a request to a specific
location in the memory, and the data is shipped
——e———————————————————— D2k 2CTOSS the bus. Once the graphics processor
1.LIFTING THE LOAD. Two kinds of processors and a high-bandwidth bus  has completed its operations, the data is sent
combine in the system 200 to relieve host processors of 1/0 functions. back to memory. From memory, the data then

BUS
CONTROLLER
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can be sent across the bus again, to a display,
disk drive, or applications processor.

The two kinds of system 200 processors can
operate in parallel, transferring data to or from
external devices for use in the same application.
The parallelism is maintained when additional
data-interchange-adapter or data-interchange-
processor cards are loaded into the system.

“There is really nothing fancy about it. We
are using a mailbox method to communicate be-
tween the independent processors attached to
the bus,” says Wayne H. Matterson, director of
engineering at Aptec. “When one of our indepen-
dent 1/0 processors completes its job, it ships the
data to memory, where the next processor looks
for its address. People are scared when it comes
to writing applications with any degree of paral-
lelism. This mailbox approach greatly simplifies
the programming task.”

Both of Aptec’s systems are designed to work
with a Digital Equipment Corp. VAX, although
they can be adapted to run with systems from
other computer makers. New versions are now
being adapted for other systems, the company
says. The basic system 200 is currently undergo-
ing beta testing. Shipments are scheduled to be-
gin in March 1987.

If the executives of Aptec are right, the com-
puter industry needs as many versions of its 1/0
computer as the Beaverton, Ore., company can
turn out. “With so much of the industry’s atten-
tion focused on CPU speeds, most computers sim-
ply are not designed with enough 170 bandwidth
to strike a balance between processor speeds and
the input-out demands of high-speed peripher-
als,” says Thomas Moir, Aptec’s president. “The
U.S. computer industry is myopic about CPU
speeds. They have become speed freaks.”

Aptec’s cofounders, Gary McAlpine and Wood-
row Wittmayer, realized that cranking up CPU
speeds does not address the problem of the bus
bottleneck at all. They saw a solution in lifting
the burden of 170 control from the host computer
and giving it to independent processors—the sys-
tem 200—which can keep pace with the demands
of high-performance peripherals.

TWO PROCESSORS

The processors at the heart of the system 200
are called the data-interchange adapter and the
data-interchange processor. They control the 170
functions of such high-speed peripherals as data-
acquisition devices, graphics processors, and
high-performance disk drives. Instead of hog-
ging host CPU cycles, the high-speed peripherals
or specialized applications processors share ac-
cess to the system 200’s mass memory.

The data-interchange adapter provides a trans-
parent, 3.125-megabyte/s interface between peri-
pherals attached to VAX systems through a Uni-
bus and the system 200’s data-interchange bus.
The VAX can execute operations through the
data-interchange adapter, or the adapter can

2. EXPANDABLE. The basic box contains one of each type of
processor; more can be added as system /O demands grow.

command data transfers between the attached
device and the host’s main memory without in-
volving the host CPU. The adapter can alko trans-
fer data between devices on the VAX’s Unibus
and the system 200’s mass memory, another
adapter, or the second type of processor, the
data-interchange processor.

The data-interchange processor controls 1/0
for non-Unibus devices. It can manage up to
three devices, overseeing 12.5-megabyte/s data
transfers between the device and System 200
mass memory or between VAX memory and oth-
er data-interchange adapters or processors.

Building the system 200 “required liberal use
of high-performance gate-array technology in
the processors as well as the first-in, first-out
memory buffers,” says Matterson. The FIFo elec-
tronics make up the bus interface logic on all the
boards in the system that perform interface
functions in the system 200.

The two processors and their attendant FIFO
buffers are built with 144-pin gate-array technol-
ogy from LSI Logic. “We have the equivalent of
four 2901 bit-slice processors implemented in one
of our gate arrays,” Matterson says. “We chose
LSI Logic because it was the only vendor with
CMOS parts in the range we needed. Others an-
nounced, but they could not deliver. The 9000
series that we used in the design has 8,600 effec-
tive gates, and we used every one.”

Both types of processors send data across a
data-interchange bus built around 32-bit-wide ad-
dress, write, and read paths that are synchro-
nized to a 25-MHz clock under control of a single
processor called the data-interchange bus con-
troller. The bus accommodates simultaneous bi-
directional transmission of 8-, 16-, 32-, 64-, or 128-
bit words to any combination of processors. Mat-
terson refuses to be very specific about the arbi-
tration scheme that manages the transfers,
saying, “It is the one thing that we hold near
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and dear to our heart. It is our trade secret.”

The data-interchange bus controller contains
the arbitration logic and controls the data inter-
change bus: it takes care of requests for acccess
and issues grants from other processors, typical-
ly within 40 ns.

The system 200’s mass memory—configured
using 55-ns static random-access memory—is im-
plemented on either 2- or 8megabyte boards.
Both configurations use single in-line packaging
to conserve board real estate: the 2-megabyte
version is implemented with 64-K-by-1 chips while
the 8-megabyte version is packaged as 256-K-by-1
chips. Matterson says the current boards hold
more logic, to direct the flow of data into and
out of memory, than memory itself, and that
next year, a new generation of logic could push
the transfer rate still higher.

FOUR MEMORY BANKS

Each board, regardless of its storage capacity,
has four distinct memory banks with a total
board bandwidth of 50 megabytes/s. Writes to
memory can be 8, 16, 32, 64, or 128 bits long.
Reads use 32-, 64-, or 128-bit accesses.

A multiword addressing scheme eases the bur-
den on the address bus. In a simple addressing
scheme, each data element transferred across
the read or write bus is preceded by an ad-
dress—which means address-bus throughput can
limit overall performance. Aptec’s multiword ad-
dressing automatically computes the second and
possibly up to three additional address words
from the first word, rather than sending sequen-
tial addresses across the bus.

An important feature of the system 200’s con-

figuration is the Unibus repeater. It reduces the
Unibus’s load by isolating the system 200. Act-
ing as a Unibus extension, in effect it provides
room on the bus for the system 200 to operate
without drawing on the VAX’s resources.

Aptec chose to design its original system 24
and the new system 200 to work with DEC sys-
tems mostly because the VAX seemed to be the
computer that most needed help with 1/0, says
Larry Wade, Aptec’s vice president of market-
ing. “Its processors are continually tied down
servicing 1/0 requests on the low-bandwidth bus,
which simply can’t accommodate today’s high-
speed 1/0 traffic.”

The company doesn’t intend to stop with the
VAX. Work is already under way on a VME-bus
interface adapter. And connections for the Flex/
32 from Flexible Computer Corp. and Butterfly
computers from Bolt, Beranek & Newman are
also being considered, Moir says.

Aptec’s system 200 overcomes the constricted
bus bandwidth that plagues a variety of host
computers in complex systems. By concentrating
on [/0 requirements, it could also help rearrange
some computing priorities—turning attention
away from the drive to build faster and faster
Crus, and toward an effort to improve overall
system performance. dJ

TECHNOLOGY TO WATCH s a regular feature of
Electronics that provides readers with exclu-
stve, in-depth reports on important technical
innovations from companies around the
world. It covers significant technology, process-
es, and developments incorporated in major
new products.

HOW APTEC’S McALPINE TOOK ADVANTAGE OF A CONSERVATIVE DESIGN

Road maps are hard to come by in the
world of advanced computing, but that
has never bothered Gary McAlpine, the
cofounder of Aptec Computer Systems
Inc. and the chief designer of its latest
input/output computer, the system 200,
“My education has always come from
experience,” says McAlpine, who is vice
president of research and development
for the Beaverton, Ore., company.

The 38-year-old McAlpine joined the
Navy right after high school. He spent
the first two years of his hitch training
as a data systems technician. Then he
saw the world for four years aboard an
aircraft carrier, where he helped run a
large computer system used for intelli-
gence gathering.

McAlpine used his Navy training to
get a job with Floating Point Systems
Inc. There he gained a new perspective
on the problems faced by system inte-
| grators trying to build complex systems,
and the shortcomings that inevitably re-
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sulted. “Those array processors weren’t
giving customers everything that they
needed,” he says. McAlpine began work-
ing as a consultant to Floating Point
Systems users who had 1/0 problems.
In January 1981, McAlpine and a for-
mer Floating Point coworker, Woodrow
R. Wittmayer, launched Aptec. Witt-
mayer is now vice president of market-
ing. The company’s first product, the
system 24, was introduced in August

1982, It was based on a very simple
principle: it would take over the 1/0
functions from a host computer, the
functions that “divert the host processor
from its primary function, which further
slows overall system performance,”
says Aptec’s director of engmeering,
Wayne H. Matterson.

“We were very conservative. We over-
engineered the machine,” McAlpine re-
calls. “When we saw the clean signals

- %
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~we were getting across the
backplane, we decided we could
have squeezed four times the
throughput from it.” He began
considering how to improve the
system 24 before it hit the
street, but had to wait. “We

o just didn’t have customers who
! > were ready with applications
yet. They were talking about
higher speeds, but they didn’t
need them yet.” Now Aptec
GARY McALPINE WAYNE MATTERSON  thinks they’re ready.

J
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We've made aVery Large Scale Investment
you need to take a close look at.

Right now in the electronics R&D
industry, compound semiconduc-
tors such as gallium arsenide and
mercury cadmium telluride offer
great promise for the future. The
same is true of computer architec-
ture, parallel processing, integrated
optics and electronic reliability.
In Georgia, both industry
and universities are conducting
advanced research in all these cri-
tical areas. In fact, Georgid Institute
of Technology ranks first among
U.S. public universities in the
amount of engincering R&D
cexpenditures. It recently won a
$21.3 million Army contract to
develop ultra-fast parallel pro-
cessing systems using VLSI design
research for the Strategic Defense
Initiative. And no university grants
more undergraduate E.E. degrees.
Today, with supportand advice

from industry, our state is investing ,’
$30 million to expand electronics

research through Georgia Tech's
inter-disciplinary Microclectron-
ics Research Center. This unique
public/private effort is part of the
Georgia Research Consortium,
and it’s just one of several impor-
tant investments we're making

in the future of Georgia's elec-
tronics industry.

Inthe last three years, we've also

allocated more than a billion
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dollars in new educational efforts,
primarily in our Quality Basic Edu-
cation program—the most com-
prehensive educational package
any state has ever undertaken.
We've invested in new buildings,
new courses. new equipment
and new instructors for our state-
wide vocational technical schools.
Our Quick Start program, one

of the nation’s first, remains a
leader in training new emplovees
for industry.

Put all that together with our
lower than average cost of living,
mild weather, relaxed lifestyle—
and vou've got an overall business
climate that has earned Atlanta a
spot in John Naishitt’s Top Ien
listing of places to start a company.

Lately a great
o many firms
have agreed
o, with that

ASSCSS-
ment.

impressive

Just since 1978, 255 electronics,

telecommunications, computer
software, acrospace and instrumen-
tation companics have opened
their doors here. Employment

in those companies has grown
more than 25% in the last two
vears, and the 100 largest firms
have reported revenue gains
averaging 42% tor 1984.

But all these facts are still only
part of our Very Large Scale Invest-
ment in the future—if vou'd like
to see even stronger data, just
send in this coupon. Or call Bob
Lewis at 404-056-3575.

I_F()r tfree information write to: _I
Georgia Department of Industry
and Trade, Dept. EL. 230 Peachtree
Street, NW.Addanta, Georgia 30303,

I NAME

I TITLE

I ADDRESS

|

' GEORGIA
| The State |
| of Business Today_lI

I
I
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An ASIC design won’t sparkle,
if your vendor doesn’t cut it.

In Application Specific ICs(ASICs),
you have two choices—an optimal
design or something less brilliant.

That's why you can be shortchanged
by a one-product ASIC house. They
must sell you what they have —not
necessarily what you need. You miss
out on the full promise of ASICs.
Here's why.

An optimal ASIC design gives
you the edge.
An ASIC solution is not just a gate

array. Or a standard cell. Or a cell-
based custom circuit.

These are simply different ap-
proachesto an IC that meets your
application reguirements. Time-to-
market, development cost, production
price and performance needs make
every job different. No design
approach works best every time.

When is that a problem? When a
vendor has only one design approach,
odds are it isn't the best one for you.

Gould AMI offers all approaches to
assure you the optimal solution. And
aleg up on competition.

Get an uncompromising team

on your side.

Choose a true ASIC house. One with
afull continuum of design approaches.
The leading design capability. And an
experienced team of ASIC profes-
sionals committed to making your job
easier. That's the best guarantee of
getting the results you want. That's
Gould AMI.

High Performance Solutions in Factory Automation, Computers, Instrumentation, Defense and Semiconductors.




ative new bookle Ow tO 00Se

an A O O a ould

e onductor Divisio anuta S

O ould A € ond O a

408 4

oo at a g difference one

® .A A

Depend @ 0 0
e 59 onreader se e card




Easy loaders.

Faster test and burn-in
with AMP sockets.

Faster delivery from AMP




Our LIF burn-in sockets for
PLCCs, for instance. Rated to
200°C, they offer J lead-down
loading —and they can be used in
automated processes.

For PGA burn-in sockets, our

ZIF styles feature normally-
closed contacts for long life, and
curved-handle design to make life
easier. Use them for test and
they're rated to a phenomenal
25,000 cycles. Loading and

unloading leadless ceramic
nackages is a breeze, toa, thanks
to a press-to-release cover on our
Low Height test/burn-in versions:
no tools necessary, no loose parts.
No mafter what technology
vou work with, AMP sockets can
make your work easier. Popular
styles are available off-the-shelf.

AMP is a trademaik of AMP Incorporated.

And they all come with the
name that spells affordable
dependability: AMP.

Call (717) 780-4400. Ask for
the Test/Burn-In Sockets Desk.
AMP Incorporated, Harrisburg,
PA 17105-3608.
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ANIP Interconnecting ideas

Broad range of
inexpensive test
sockets, and
sockets for high-
cycle and 150°C
environments.

Press-to-release
hinged cover on
low height burn-m "
socket eliminates
tools, eliminates
loose parts. Law
profile gets more
on the board.

Low-cost DIP
sockets for burn-in
and test appfications
feature fast and
simple below-
package sword slot
unloading




The new LCD from Sharp shows up

Sharp announces new EL and LED back-

light LCD’s in a variety of popular sizes.

Sharp, a world leader in LCD technology, /'
has added a new, bright dimension to its y
LCD product line. Sharp’s unicue LED
chip array backlighting technology brings
greatly improved readability in all ambient I I
light conditions. Chip array LED back light

LCD’s (LM402A01, LM402B01)
offer a thin, low cost, long
life, low power alternative
to vacuum fluorescent and
gas plasma displays.

Sharp also offers EL back-
light, wide temperature range
LCD’s with either top or bottom
view in both standard and custom
sizes. Whatever your LCD require-
ments, you need look no further
than Sharp.

SHARP DOT-MATRIX LCD UNIT < A a
% ———— 4B CHARACTERS » 2 LINES — /4 A wide range of types covers a wide range
T T At T Rma 4

= T Lma0ze0n (-Po;tlve) ) ¢ 3 é‘:@;? of applications.

—\:‘—%‘"f‘;’ — —

Now available

[ unitoutiing | Effective | Character |
| Display format | dimensions |viewing area size
{WxHxD{mm) | W H{mm) | WxH (mm)
33 =l

| Dotsize

| WixH (mm)
{57 dots witn cursor ;182x335>-'|7? 1544158 | 32x485 | 06x065 [+5,+12
B - ] T p
{ Sx7dots | Q9% 1 7

©®x1 ‘quhLED " ‘115)(395)(16 99x%13 49%7H5 09x105 +5

LMIGISSM | 18x1 | "1 80x36x12 | 645x138 | 307x575 | DS5x075 | 45
5 7 dots with tursor | = = ' 5 TR
tMisessM | 18xz | NI saxadxi2 | 61x158 | 296386 | 056x066 | 5
LM20255M | 20x2 | pelnsiaied | 115X36x12 | 83x186 | 32x4a#5 | 05x065 | 35
20255M | 20x2 | ! 3

LM40255M i 4G 2 182x335x12 | 1544 %138 | 32x4n5 05 %065 5

LM16152
LM16152A * 3

LM16155+ | 16x1 Sx7ootswitncursor | BOX36x12 | 644x138 | 307xE73  055%075 + +5
LM16255* | 16x2 |Sx7dotswincurser | Bax44x12  61xi58 296%:236 | 053x066 +5
LM20255* | x | 5% 7 ools witr cursor | 15X 36X12 ; 83x°86 | 32x485 0+ x065 -5
LM40255 * 40%2 [ 5x7 gots wi r1182x335x12 1544138 | 32 x4E5 J6:x 065 +5

N the transflective lype, WEEEED indicates the reflective type .
*1 [M402A01—positive. LM402B01—negative

1&x1 5x7dols | 115x35x 12 Mx13 49x735 09x105 +5

*2 Backlight color is available in yellow-green les are available from D 1986,
*3 LM16152A—LM 16152 without temperature compensation circuit. Tstg: — 25~ +55°C
The ight colors are avai in yellow-g| {LM16152E), red (LM16152D), and yellow (LM16152H)
*  Wide temperature range types {S type) are also available, Topr; —10 ~ +70°C, Tstg: —40 ~ +80°C, Supply
voltage: +5V
Built-in character generator type (Topr 0 - +50°C. Tslg, — 25 - +55°C)
Number Unitoutline | Effective | Character .
Model No. of C:m;r"a‘ger dimensions piewing araaE size i WZOLS(': )
) characters m.

LMOB151 5x7dots  |60x40x145| 45x135

48X 75 08x09

!VxHxD(mm) | WX H (mm) l W H (mm)

LM14151 14x1 5><7uolswm\cursv7‘93)(4777x135ﬁr 53x112 | 265%375 (145)(045
LM24151 | 241 [sx7amswibcusor (174x5x135] 115x112 | 333505 | 05x055
LM40151 40x1 5x 7 dots with cursor 177 x46% 135 120x 96 232x3.38 | 04x04
7-Segment type (Topr 0~ -50°C Tstg —25 - +56°C)
Number . Unitoutline | Effectve | Character | Supply Power
SHAR P CORPORATION 3 JA PAN . o format dimensions (viewing area size | valtage | consumption:
characters WXHXD(mm) |Wx H (mm) | WxH (mm) | (V) (W)
_ _ { L
SHARP CORPORATION Electronic Components Group. International Sales Dept LM1610S2 1 1621 7segment | BOX36x15 | 616x116 | 27x55 |
22.22, Nagaike-cho, Abeno-ku. Osaka 545, JAPAN 1610 - Tocamaniill T ) —
Telt06)621-1221 Cable. LABOMET OSAKA Telex J63428 Attn OSKPA(LABOMET A-B) 4 LEDM;I o | BOX36x17 | 616x116 | 27455
U.S.A.:SHARP ELECTRONICS CORPORATION Electronic Components Division, g
Sharp Plaza, Mahwah, New Jersey 07430 2135, USA Tel 201-529-8757 Telex' 426903 (SHARPAM PARA) *1 The backlight colors are available n yellow-green (LM1610SE), red (LM1610SD) and yellow (LM1610SH).
EUROPE:SHARP ELECTRONICS(EUROPE)GmbH Electronic Components Dept *2 3mW with backlight OFF, 503mW with backlight ON (LM1610SE, LM1610SD}, 303mW with backlight ON
Sonninstraje 3,2000 Hamburg 1, F R Germany Tel:(040)23775-0 Tetex: 2161867{HEEG D) (LM1610SH)
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TECHNOLOGY TO WATCH

work station that can shoulder both
engineering and office tasks, running
programs from two different operating
systems side by side, is on the way
from Convergent Technologies Inc. Users of sys-
tems based on the new Ngen 386 will soon be
able to switch back and forth between, say, a
UNIX-based design-automation program and an
MS-DOS spreadsheet.

The series 386 is the first work station an-
nounced that will take advantage of the multiple-
execution mode of Intel Corp.’s 32-bit 80386 mi-
croprocessor. It represents a significant increase
in horsepower for the company’s Ngen family of
work-station products, all of which are based on
Intel microprocessors.

The new model will run Unix System V.3, MS-
DOS 3.1, and Convergent’s CTOS, a proprietary
system for network applications. Initially, UNIX
programs have to run independently, but the
other two systems can operate together in the
multiple-execution mode. “We know we can put
together CTOS, MS-DOS, and Unix, but so far no
customer has asked for that combination,” says
Eric Carlson, vice president and general manag-
er of Convergent’s Cluster Systems division.

For now, CcT0S will act as the host, or base,
system, employing MS-DOS as what Convergent
calls a transparent assistant to run personal
computer programs. “We’ll probably have a
Unix base with an MS-DOS assistant early next
year,” Carlson predicts. Although that is just
months away, Convergent has

A WORK STATION
THAT RUNS UNIX
AND MS-DOS
SIDE BY SIDE

Convergent Technology’s new Ngen 386
work station teams Intel’s 32-bit 80586
processor with a fast cache memory to
switch operating systems in microseconds

plenty of competition that could
beat it out as the first to offer
this powerful combination. Many
software houses are working

overtime now on such a multiple- . s orerern 5
execution operating system be- S i

cause of Unix’s widespread use
in engineering applications and
MS-DOS’s popularity in business.

Nevertheless, Convergent ex-
pects to be among the leaders
into this market, says Kathryn
Hanson, the Cluster Systems di-
vision’s director of marketing.
She sees the early hosting of
Unix on a fast, 80386-based work
station that can also execute Ms-
DOS programs as Convergent's
opportunity to break into such

1. FAST WORKER. Convergent's 386 CPU
boardincludes the 16-MHz 80386 and a 32-
K-byte cache built of 35-ns CMOS SRAMs.

| p—
A
\
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tor, which is used with Ngen 186 and
286 work stations to serve as an MS-DOS
host.

If the Series 386 does as well as ex-
pected, the new board (Fig. 1) should
take the credit, because nothing else
has changed in the Ngen family’s mod-
ular architecture. Series 286 and 386
models are so alike, in fact, that one
can be converted to another in the field
by swapping CPU boards. And, the com-
pany promises, that upgrade will trans-
form the 16-bit systems into supermi-
crocomputers more powerful than the
speediest PCs and capable of leaping
from one operating system to another
in microseconds.

Carlson expects MS-DOS users who
are thinking of buying new 80386-based
PCs to think twice when work stations
based on the multiple-execution Ngen
come on the market. Putting himself in
a user’s shoes, he says, “I wouldn’t buy
a new machine to run my Lotus spread-

2.WORKING TOGETHER. An Ngen 386 canserve as masterinanetworkthat  sheet program faster. I wouldn’t pay
includes other family members. Various connection schemes may be used.  $1,000 for that. On the other hand, I

markets zs computer-aided engineering. “We are
talking with manufacturers in the technical-
work-station market,” Hanson says. Already, a
single Ngen machine can do design and cost
computations, and in the near future two differ-
ent kinds of programs will be able to run in
adjoining display windows.

Convergent’s Ngen work-station family is now
used mainly by original-equipment manufactur-
ers as a platform for building office-automation
networks. The family includes the series 186 and
286, whicn have central processing units based
on Intel's 16-bit 80186 and 80286 microproces-
sors, respectively. Now the San Jose, Calif., com-
pany hopes to break into new markets, notably
engineering applications, with the far more pow-
erful series 386. “We're using the 80386 not for
its raw speed as an MS-DOS machine, as personal-
computer manufacturers have, but to build new
applications bases,” says Carlson.

Convergent’s search for new application areas
goes beyond the Ngen 386 and its target of
engineering-system OEMs. The company is
scrambling to expand its customer base to make
up for a sharp falloff in revenues as OEM sales
to office-system makers have plummeted. It
plans to build a federation of captive OEMs that
can serve as customers for its work stations (see
p. 66).

Convergent plans to charge only “a few hun-
dred dollars” more for the series 386 CPU board
in high volume than for the series 286 board,
says Carlson, so OEMs can offer a 386-based sys-
tem for only about $1,000 more than a 286-based
machine. That will be about $500 less than Con-
vergent’s 16-bit coprocessor called the PC Emula-

can now switch between my electronic
mail and word processor, or between my mail
and my voice processor, in one second instead of
five seconds. I do that a hundred times a day
and I'll pay $1,000 more to do it faster, you bet.”
The voice processor, a recently announced Ngen
option, turns a work station into a telephone
answering machine.

Convergent rates Series 386 throughput at 3
million to 4 million instructions per second, or
about as fast as the 16-MHz 80386 can go. In-
stead of directly accessing dynamic RAM, the
new CPU employs virtual memory in an on-board
cache built with 35-ns static RAMs and Fast (Fair-
child Advanced Schottky TTL) logic clocked at 32
MHz. The cache stores 32-K bytes and reconfi-
gures on the fly to accommodate 16- or 32-bit
code. It allows the 80386 to access memory with
no wait states 85% to 90% of the time, reports
Ngen hardware manager Robert Schopmeyer,
who designed the CPU. Unix V.3 has a slightly
lower hit rate, because it performs multiuser as
well as multitasking operations, he adds.

Schopmeyer says the large, fast cache gives
the Series 386 ‘“horsepower to spare.” With ex-
isting 16-bit software, its performance is about
twice Series 286 and four times Series 186 per-
formance, and also four times IBM Personal
Computer AT performance, he says. Some pro-
grams run even faster than that, he adds. For
instance, in a comparison test using Burroughs
Corp. CTOS-based office-automation software, the
Series 386 scored 2.4 times better than the Series
286 in performance. Also, it runs graphics pro-
grams three times as fast. And, Schopmeyer es-
timates, OEMs can redouble overall performance
by recompiling 16-bit programs to improve cache
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utilization and take full advantage of the 80386’s
32-bit capabilities.

To 0EMs, Carlson points out, a more important
performance measure is how much network
growth a master work station can support. A
Series 186 master, which handles about 4 to 6
work stations, can be upgraded to a Series 286
model supporting 6 to 12 work stations. In con-
trast, a Series 386 model can take care of 16 to
24 work stations.

In cluster networks (Fig. 2), masters are work
stations that also act as network controllers and
servers, as well as gateways to such communica-
tions facilities as Ethernet backbone networks
and X.25 or IBM SNA (Systems Network Architec-
ture) long-haul networks. Ngen work stations
usually communicate within clusters via Conver-
gent’s RS-422 and HDLC (high-level data-link con-
trol) interfaces, or with such third-party inter-
faces as IBM token-ring cards. However, a new
Telecluster interface allows private branch ex-
changes to interconnect work stations at lower
cost via telephone wiring. New wiring need not
be installed, because existing wiring can be
shared by voice telephone signals and data trans-
mitted at rates up to 1.8 million bit/s.

Convergent was able to get the Series 386 to
market quickly because in 1982 the company’s
engineers designed the Ngen architecture to ac-
commodate a 32-bit processor, and they devel-
oped the new CPU in parallel with the 80386.
“Intel designed the chip; we got
the first in-circuit emulator and

processor now—the 80386. The chip stores pro-
gram contexts in register banks so that contexts
can be switched with a single instruction [Elec-
tronics, Oct. 21, 1985, p. 50]. With previous mi-
croprocessors, register contents had to be shut-
tled back and forth between memory by time-
consuming software routines. But single instruc-
tions now execute instead of the routines and, as
a result, operations that previously added up to
seconds with coprocessors are now performed in
microseconds. OEMs can use existing 16-bit soft-
ware, because all code shipped by Convergent in
the past two years was designed to run on the
80386 without change.

Next year, Carlson adds, Convergent will add
multiple-execution systems to all its networking
product lines, starting in January with a server
being developed as a joint project of the Cluster
Systems and Network Systems divisions.
Dubbed the 386 Server PC, it has a 64-K-byte
cache memory and up to 16 megabytes of dy-
namic RAM—four times Ngen main-memory ca-
pacity. In addition to Unix, MS-DOS, and CTOS, the
server will host IBM-compatible minicomputer
and networking packages. As a server, the sys-
tem will handle 50 or more PCs and terminals.
Although it can also be configured as a mul-
tiuser computer or a minicomputer-performance
engineering work station, Hanson says the serv-
er is primarily intended to be an OEM platform
for building PC networks. O

found the bugs,” Carlson says. He
says the last major problem was
fixed this summer after Conver-
gent’s implementation of Unix V.3
revealed bugs in the chip’s virtual-
memory manager. “Intel ran our
software, probed the chip, and
solved the problem,” he says.
The CT0S/MS-DOS combination
has also been in the cards for a
long time. CTOS was designed for
context switching as part of its
support for network applications
development. A context-switching
system can host other operating
systems, which allows users to se-
lect additional programs through
a keyboard instead of rebooting
the system to start up a different
operating system. A year ago,
Convergent employed this func-
tion when it added the PC Emula-
tor. When the module is installed,
CTOS traps input/output data call-
ing for MS-DOS programs and con-
trols the coprocessing operation.
CTOS employs the same trapping
method with the new CPU. How-
ever, CTOS and its MS-DOS assis-
tant both run on the same micro-

HOW SCHOPMEYER HIT THE 125-NS MARK

"If you had talked about virtual-address
space and caches three years ago in the
microcomputer world, people would
have thought you crazy,” remarks Rob-
ert Schopmeyer, Ngen hardware manag-
er at Convergent Technologies. “And
now here we are with a machine that
runs at an overall cycle time of 125 ns.
Again, if you had said you could do that
in a microcomputer three years ago,
people would have thought you crazy.”
Schopmeyer, 43, is comfortable with
speeds like that. A BSEE from the Uni-
versity of Minnesota, he worked on
large computers at what was then Uni-
vac Corp. for several years
and then designed some 15
minicomputer caches at oth-
er companies before he de-
cided to enter the micro-
computer world at Conver-
gent four years ago.
Schopmeyer, who de-
signed all three central pro-
cessing units in the Ngen
family, arrived at 125 ns by
making sure his designs
took advantage of increases
in microprocessor speeds.

ROBERT SCHOPMEYER

The first, containing the 80186, cycles in
500 ns while accessing main memory
built with 150-ns dynamic RAMs; the
second, with the 80286, uses 120-ns
DRAMs to cycle in 250. The 80386 does
it in 125 ns by accessing virtual memory
in a cache built with 35-ns static RAMs.
What's more impressive, he thinks, is
that all three processors operate in the
same system architecture with no prob-
lems. When Schopmeyer joined Conver-
gent, the company was planning a new
generation of products—the Ngen fam-
ily—around the 80186. He recalls, “We
needed a new system bus, and we had
to make sure we would not
cripple the bus with some
unique 80186 feature and
then discover that we
couldn’t use it in future
products.” Because Schop-
meyer and his fellow
“Ngeneers” did their home-
work, the Series 386 central
processing unit runs with
astounding performance on
that same 16-bit bus and
with the same main memo-
ry as the Series 286 CPU.
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'CONVERGENT HUSTLES TO TURN AROUND

or a company that has fallen off a cliff,
Convergent Technologies Inc. is showing
a surprising amount of bounce. After
watching the bottom fall out of its sales
and earnings sheets, the San Jose, Calif., compa-
ny has moved quickly to embark on an ambitious
program of acquisitions while simultaneously re-
structuring itself so as to try to avoid repeating
the agonies of the past year.
Company assets now include a war chest of
$78 million and a top management team com-
posed mostly of former Hewlett-Packard Co. ex-

The work-station maker is fighting

to stem its losses with a new strategy:
it is buying small companies offering
turnkey systems in vertical markets

ecutives recruited over the past two years. The
product lines have been expanded with a series
of new machines, most recently with a new mod-
el of the Ngen, which is one of the first work
stations to employ the Intel Corp. 80386 (see
p.63). And its acquisition program seems to be
back on track after last March’s embarrassing
cancellation of a merger with the network ven-
dor 3Com Corp. The deal was on the verge of

CONVERGENT TECHNOLOGIES
(COMPUTER FOUNDRY)

 SMALL BUSINESS SERVICES

AUTO
DEALER

BEVERAGE
DISTRIBUTION

LUMBER
DEALER

VERTICAL

VERTICAL
A z

———
NEW LOOK. Convergent Technologies will be a computer foundry, Small
Business Systems will manage companies serving vertical markets.

being made final when it was torpedoed by
3Com’s investment bankers.

If the bankers believed Convergent had a lot
of problems, they were right. The company’s
sales and earnings were about to take a precipi-
tous slide: in the third quarter of 1986 alone, it
lost $25.6 million on sales of $64.7 million—down
from a profit of $3.8 million on sales of $117.4
million in the same period the year before (see
table, p. 67).

Most of Convergent’s problems can serve as a
worst-case example of what can happen when
most of the corporate eggs are packed in a few
baskets. Started in 1979, the company hit more
than $360 million in sales in 1984, largely on the
strength of contracts to supply work stations to
AT&T, Burroughs, NCR, and a few other large
original-equipment manufacturers. When Bur-
roughs and then AT&T sharply reduced their pur-
chases, Convergent was in deep trouble.

But the company was already attempting to
diversify by means of the 3Com deal. President
Paul C. Ely, 53, lured from HP to help wean
Convergent from its dependence on large OEMs,
wanted access to 3Com’s strong dealer base. For
its part, 3Com saw in Convergent a convenient
anchor against the day when networking compa-
nies would need strong connections to computer
makers.

Ely didn’t get what he wanted, but Conver-
gent did end up with one new asset—John Celij,
44, 3Com’s chief financial officer, who had al-
ready begun working with Convergent in antici-
pation of the merger. Celii, a 20-year HP veteran
before joining 3Com, has now become the point
man in Ely’s plan to rebuild the company: he is
the vice president and general manager of the
new Small Business Services Division, which is,
in effect, buying its customers. The aim of the
novel approach is a federation of companies that
deliver business-automation packages—built
around Convergent computers, the company
hopes.

The recruting of Celii was only part of an
effort by Ely to bolster Convergent’s manage-
ment. The most recent addition was Cyril Yan-
souni, also 44 and another HP veteran, who was
brought in last month to head the company’s
manufacturing arm. He worked closely with Ely
for 17 of his 19 years at HP, most recently as
president of the Personal Computer Group. With
Yansouni’s appointment, Ely has the elements in
place for a new Convergent.

“We are in the middle of a substantial transi-
tion,” Ely says. “We have our original business
as a computer supplier, with 1,400 employees
mostly in California; and meanwhile, in the past
two months we have added new businesses with
more than $100 million in revenue, involving
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thousands of customers and another thousand
employees. I felt very strongly that there was
enough activity in this company to keep two of
us very busy.”

To emphasize the structure of the new compa-
ny, Ely wants to form a new unit, called simply
Convergent, that will have Convergent Technol-
ogies and the Small Business Services unit as
subsidiaries. Convergent Technologies, under
Yansouni, will build and service computers for a
growing stable of OEMs and value-added resell-
ers; Small Business Services will manage a fed-
eration of companies that provide turnkey solu-
tions in vertical markets. A formal change will
require stockholder approval, but that is how
Convergent is supposed to be running today.

Despite those ambitious plans, Convergent
must still contend with a sluggish computer mar-
ket and increased parts costs. The company
recently had to lay off 500 employees. In such an
environment, Convergent must rebuild and diver-
sify its stricken OEM program and simultaneous-
ly develop a new growth path in a novel form,
the federation of subsidiaries.

To shore up the OEM business, Convergent will
add 30 to 100 salesmen in the next 18 months.
The company is embarking on an ambitious pro-
gram of adding 10 new VARs and one small OEM
each quarter, and one major OEM a year. Yan-
souni will run the manufacturing operation—
what the company calls its “computer found-
ry”’—that fuels this effort.

The foundry will still provide the bulk of Con-
vergent’s sales until well into the 1990s, Ely
says. During that period, Small Business Ser-
vices is to grow carefully, looking for core mem-
bers that are in well-protected markets, profit-
able, and in need of advanced technology. It is to
have revenues of $300 million by 1990.

A typical Small Business Services core compa-
ny will have a good grip on a market that re-
quires special expertise and is too

CONVERGENT'S DRAMATIC DROP

Quarter ending March 31 June 30 September 30

1985 $92616 101,119 117,398

1986 73,469 50,090 64,740
Ly  Earnings (S thousands)
1985 $ 206 2,454 3,851

1986 1,893 (5,101) (25,693)

SOURCE. CONVERGENT TECHNOLOGIES INC

take several years, Murray concedes, to start
selling Convergent equipment to Display Data
customers.

To convert the customers, Small Business Ser-
vices will talk margins. Typically, Meyer says,
VARs get a 30% to 35% discount, give it all to
their customer, and take a profit on their appli-
cation alone. As a volume supplier, Convergent
can up the discount to as much as 50%.

And while waiting for hardware sales to mate-
rialize, Small Business Services will derive in-
come from hardware and software support, leas-
ing, and supplies and services. In fact, Murray
says, only 30% of the unit’s income will come
from hardware.

Some analysts question the new strategy.
Bruce Lupatkin of Hambrecht & Quist Ine., San
Francisco, cautions that by taking an equity po-
sition Convergent may cause its federation mem-
bers to lose credibility with their customers.
“VARs are supposed to have a free hand in se-
lecting hardware and software,” he points out.

But Ely is committed to 100% ownership of
federation companies, and with Yansouni on
board, he is ready to start pushing that strategy
harder. “I am going to spend most of my time
making sure that Small Business Services suec-
ceeds,” Ely says. “Cyril will make the money,
and I will spend it.” -Clifford Barney

small to attract 1BM Corp. or Digital RN
Equipment Corp., says Michael M. sy
Murray, vice president of business .
development for the unit. Each core
company will have experienced man-
agement and its own sales, service,
and support. However, it will still
need technology, Murray says.
Convergent has already acquired
three companies: Display Data Corp.
of Hunt Valley, Md., which supports
auto dealers, lumberyard wholesal-
ers, and beverage distributors; Open
Systems Inc. of Minneapolis, an aec-
counting specialist; and Digital Sys-
tems Inc., a Pensacola, Fla., vendor
of systems for accountants and con-
tractors. These initial federation

o= = w

members are not even Convergent MURRAY. His business-development job is  YANSOUNL A new arrival from Hewlett-Pack-
users,; Dlsplay Data, for mstance, 1s  tohelpbuild afederationof vertically oriented  ard, he will be in charge of the manufacturing
presently committed to DEC. It may turnkey business-automation firms. operations of Convergent Technologies.
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SPECIAL REPORT

THE SKY IS NOT FALLING
IN THE ATE WORLD

’ ) he Chicken Littles of the tester world
Test—equment makers are showin oy t]]ey have long warned that the sophistication

. . of complex new integrated circuits
can deal with what doubters said . would outstrip the abilities of automatic
would be Insurmountable prob]ems in test equipment. But ATE makers are moving fast

. . to deal with the problems presented by printed-
tes tIHg ultr. 3compleX VLSI ChIpS circuit boards laden with complex application-

specific integrated circuits, 32-bit microproces-
sors, and highly sophisticated components.

The doomsayers have been warning that ATE
makers face three nearly insurmountable prob-
lems in testing these large, complex boards: how
to create the millions of test vectors needed; how
to apply the test vectors to the board under test
without having to break down large disk files
into smaller segments that must be loaded into
the tester’s pattern random-access memory one
at a time; and how to apply these patterns to the
board fast enough to keep pace with the increas-
ingly faster IC components used on these boards.

But ATE manufacturers are wrestling success-
fully with these three roadblocks. To address the
first problem, they are beefing up fault simula-
tors to handle the larger test patterns now need-
ed to test boards. In addition, they are linking
board testers and computer-aided-engineering
systems (Fig. 1). Another important source of
added muscle is software postprocessors used
to acecess vectors generated by the simulators at
the design stage and to convert them into test
patterns. Also, some test systems are using the

by Jonah McLeod

DESIGN SYSTEM TESTER
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1. CONVERSION. The test patterns created during the design of a pc board laden with complex ICs can be a source of test vectors for production-line ATE.
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microprocessor and associated self-test programs
found on most new boards to generate the pat-
terns needed to test the rest of the board.

To tackle the second problem of applying the
flood of test vectors, some new board testers
use large RAMs to hold the larger test patterns.
Others contain microprocessors or sophisticated
memory-switching circuitry directly at each pin
to generate some of the large patterns needed to
test complex very large-scale 1Cs on the fly.

To solve the third problem of speed, manufac-
turers are building higher-speed test systems ca-
pable of applying patterns at up to 80 MHz.
These systems can keep pace with the faster
high-speed microprocessors and V1SI components
on these boards.

To perform these tests, users are leaning to-
ward functional and combinational testers, says
Raj Rajaratnam, a market analyst at Needham
& Co. in New York who follows the ATE indus-
try. These customers need functional testers and
combinational testers, which contain both fune-
tional and in-circuit test capability. Only func-
tional and combinational testers can ensure with
almost 100% certainty that the board is operat-
ing properly. As a general rule, in-circuit testers
find more than 80% of the faults found on most
pe boards. Functional testers find most of the
remaining faults.

Rajaratnam says that functional and combina-
tional tester sales of $250 million worldwide in
1985 are expected to grow at a 20% to 25% rate
over the next five years. By contrast, in-circuit
testers accounted for a larger $315 million in
sales in 1985, but he says they will grow at a
more modest 8% to 10% in the next five years.

SAVING ON SOFTWARE

Of the three problems confronting functional
and combinational testers handling large pe
boards, the time required to generate test pro-
grams for large pe boards is the most acute.
“Over the next five years the cost of generating
software will be 20 times higher than the cost of
hardware in the overall ownership
cost of a tester,” says Marshall
Bates, the national sales manager
for GenRad Inc. in Concord, Mass.

One solution to the test-genera-
tion problem is concurrent simula-
tors. Conventional simulators cre-
ate a fault in a pe-board model
and then generate a test pattern
aimed at finding that fault. Con-
current simulators go an impor-
tant step further: they evaluate
the test pattern to determine how
many other faults the test pattern
can find.

“The ability of simulators to

create test patterns for more com- GENRAD’SBATES: The cost of cre-
ating test programs can be 20 times
the cost of the system’s hardware.

plex pe boards results partly from
the development of concurrent

simulators, which can efficiently generate large
numbers of test patterns,” says Joseph B. Las-
siter, who is the vice president and general man-
ager at Teradyne’s Manufacturing Systems Divi-
sion in Boston. Version 6 of the company’s Lasar
simulator has turned this machine into a concur-
rent tester.

Computer Automation Inc. of Irvine, Calif,, is
another company with a new concurrent version
of its fault simulator. Computer Automation esti-
mates that fault-simultation time can improve
fourfold by using concurrent simulators along
with other aids to test-program generation, such
as algorithmic pattern generation using the mi-

To turn out software that can handle the
hard-to-model new chips, ATE makers are
developing concurrent simulation and are
adding hardware models of the new ICs

‘

croprocessor behind each pin and the use of ex-
isting patterns from the design system.

Others selling software to aid test-equipment
manufacturers, such as HHB Systems Inec. of
Mahwah, N.J., are beefing up their simulators
by adding models of new, complex, hard-to-mod-
el VLSI components to libraries used for simulat-
ing boards. During board simulation, the compa-
ny’s Computer Aided Test Systems modeler is
plugged into the work station or simulation en-
gine that applies a set of inputs to the hardware
model during a simulation run. It then responds
correctly to the software simulation.

Teradyne has developed its own set of hard-
ware models to accompany chips that do not now
have software models. The D300, a set of hard-
ware models of microprocessors and other com-
plex chips, has a software shell around the de-
vice that allows the part to be used for fault
simulation. The shell takes patterns of 1s and 0s
applied to the input pins of the hardware models
and determines which input sig-
nals are meaningful for the test
and which are don't care signals.
“By eliminating the unused sig-
nals, the pattern can be applied to
the hardware model and a mean-
ingful response sent back to the
fault simulator so it can proceed
with its job,” says Lassiter.

The vectors created during the
design of a pc board are another
source of test patterns for func-
tional and combinational testers.
GenRad claims to be the only ATE
vendor with a complete solution
for getting data from CAE sys-
tems into the ATE in usable form.
Its HILO high- and low-logic-level
design simulator provides a soft-
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ware data base for the HiPoste
software postprocessor, which
converts the patterns for use in
fault analysis. “With the ability
to make immediate use of the
simulator output, test genera-
tion is three to five times faster
than generating test patterns
from scratch,” says GenRad’s
Bates.

In accessing test patterns
from a design system, the net
list, parts list, and simulator
test vectors are entered into
the test system in a number of
different ways, most commonly
by magnetic tape or an RS-232-
C communications link, with

tine that runs on board power-
up. A technique called bus-cycle
emulation that takes advantage
of these on-board test pro-
grams is found on the 3200
functional test system from
Zehntel.

With the 3200, the test sys-
tem clips over the microproces-
sor and in most cases holds the
reset line of the microprocessor
at a constant reset level. This
puts every pin of the micro-
processor into a three-state, or
high-impedance, condition. With
the microprocessor in a perma-
nent three-state condition, the
tester also replaces the self-test

the faster GPIB bus and Ether- TERADYNE'S LASSITER: Super-big vec- routines in read-only memory
net less commonly used. A tormemorieslettesters handleextremely ~or programmable ROM on the
postprocessor on the tester or a  long test patterns in one pass. board with its own program

work station tied to the tester
converts simulator data into appropriate test vec-
tors in what Hewlett-Packard Co. calls a board-
configuration file for an in-circuit portion of a
combinational tester.

Depending on the sophistication of the system,
the postprocessor can also produce what HP calls
the pattern-capture format file for simulator
data used by the functional portion of a combina-
tional tester. This is a format in which the data
can be converted into a form usable by a variety
of different manufacturers’ testers.

HP is lobbying other test-system vendors and
trying to drum up support among test-system
customers for a standard pattern-capture format
for the data coming from the design system. A
standard format will ease the task for the post-
processor.

While some manufacturers have addressed the

One popular solution to test generation is
a technique called bus-cycle emulation
that capitalizes on the self-test programs
built into on-board microprocessors

problem of test-pattern generation at the simula-
tor, others are using the microprocessors found
on most new boards coming onto the market to
solve the problem more economically. “Of all the
boards currently on the market, 60% contain a
microprocessor with an associated bus on
board,” says Craig Pynm, who is the vice presi-
dent of marketing at Zehntel Inc., a Walnut
Creek, Calif., company. “What’s more, nearly all
pe boards currently being built are bus-based
boards with one or more on-board
microprocessors.”

Besides having a microprocessor, most of
these boards come with a built-in self-test rou-

code, consisting of either the
board’s self-test program or test patterns creat-
ed to test the board.

“In this way, the stimulus test vectors are
applied from inside the card and propagate out
to the edge connectors,” says Don Cassis, direc-
tor of marketing at Support Technologies Inc. of
Beaverton, Ore., which uses bus-cycle emulation
in its model 2000 board tester.

“What the 2000 offers is a low-volume board
tester for about a tenth the cost of a larger high
volume system,” says Cassis. A bed-of-nails test
head can be added to probe at critical nodes in
order to verify correct operation.

Critics of the bus-emulation technique com-
plain that the patterns used for testing are de-
signed only to ascertain if a board is operating,
not to find faults. They claim that the lower cost
is achieved at the expense of longer trouble-
shooting times. Bus emulation proponents say
that, because the technique makes use of test
patterns generated during the design of the
board, it is more cost-effective than patterns
generated by fault simulators.

A functional and combinational board tester
must confront the problem of how to apply large
test programs to the board without repeatedly
reloading the disk memory to accommodate the
entire set of patterns. “Good ASIC designs typi-
cally have built-in level-sensitive scan-design cir-
cuits to improve testability,” says Lassiter.
“These devices require a large vector memory to
contain megabytes of test vectors.”

Teradyne has solved the problem on its L290
combinational tester by backing each test chan-
nel with up to 32-K by 4 bits of pattern RAM.
“The tester’s large channel-memory capacity en-
ables it to execute the extremely long test pat-
terns required in testing complex VLSI boards,”
Lassiter says. Also, the tester uses a digital com-
mand processor to access test patterns from the
memory of the test system computer, a Digital
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Equipment Corp. MicroVAX II. The

patterns are moved into the chan- g -

nel memory at a fast 500,000 vec-
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hind the sequence RAM is yet anoth- 2. ON THE FLY. Microprocessors in Computer Automation’s Ironman tester gen-
er memory called the directory erate patterns on the fly as specified by the simulation emulation test program.

RAM.

The sequence RAM can be divided into several
sequences. The directory RAM then can specify a
sequence of sequences to be applied to the vee-
tor RAM. The multiplier effect results from the
sequence RAM being able to use the same vector
many times during a test run. A similar capabili-
ty is found on the model 750 combinational tes-
ter from Factron Schlumberger of Latham, N. Y.

To handle the large numbers of patterns re-
quired, other functional and combinational tes-
ters are adding intelligence to each pin to create
patterns on the fly. In addition, these systems
are using the memory more wisely.

An example of adding more intelligence to the
pin is found in Computer Automation’s Ironman
functional tester (Fig. 2). “We use a technique
called system emulation test,” says David Brock,
marketing analyst at the company. “Behind each
tester pin there is a 2901 bit-slice microproces-
sor.” In addition to executing the test patterns
stored in memory, the microprocessor on each
pin can generate a pattern by executing an algo-
rithm. This capability is especially useful in test-
ing ROM and RAM on a board.

The microprocessor can also monitor the re-
sponse from the board under test on the fly and
detect any error conditions as they occur at a 10-
MHz rate. This means that a test that might
require several stimulus patterns to finish can
be halted immediately after an error is detected,
rather than waiting until the sequence is
completed.

Being able to produce enough test patterns to
test the new generations of ICs means that tes-
ters must apply stimuli and receive responses at
speeds at which the board normally operates. To
handle the high speeds of the coming generation
of ASICs and commercial VLSI components on pe
boards, the new functional and combinational
testers are much faster than earlier models. For

example, the 750 tester from Factron Schlum-
berger can apply a clock signal to a board at a
50-MHz rate and can send a stimulus signal to
and receive a response from the board at a 30-
MHz rate.

Teradyne’s L290 board tester accommodates
1,152 channels each operating at 40 MHz. For
even faster operation, two channels can be multi-
plexed together to provide an 80-MHz channel. To
ensure proper line terminations for bidirectional
signals at data rates up to 80 MHz, the tester’s
three-state driver switches a programmable ter-
minating voltage to the driver’s output when in
a three-state condition. The threestate driver
also contains a 50-0) resistance that can be selec-
tively switched in or out of the driver’s line as
needed.

To handle the high speeds of the coming

generation of ASICs and VLSI parts,
the new board testers are pushing
their data rates to as high as 80 MHz

With the trend toward functional and combina-
tion testers expected to continue for at least the
next five years, there will be a continued effort
to address the three major problems confronting
these systems. ASICs and standard ICs are grow-
ing in size, so even larger test patterns will have
to be created to test pc boards containing these
components. The patterns must somehow be con-
tained in the tester and applied to the board
without requiring long test times. And finally,
faster microprocessors and other VLSI compo-
nents will continue to push testers’ data rates
even higher than the 80-MHz maximum found on
most testers today. 0
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TECHNOLOGY TO WATCH

TERADYNE’S TESTER
FOR TOMORROW’S VLSI

eradyne Inc’s new J953 test system,

With a 50-MHz data rate, system accuracy arm%d Wg:hl exceg)tignaitaccufacy,,thig,h
NG . speed, and large test-pattern capacity, is
within 250 bs, and a huge memory capaczty, ready to tackle the toughest challenge

the J953 provjdes up to 4 million vectors per facing integrated-circuit testers. It can check out

. . . the next generation of superfast, complex very
pmn to test comp]eX VLSI C‘]HpS In one pass large-scale 1Cs built in 1.25 to 1.5-um technol-

ogies, and it can do it without slowing down
production cycles.

To tackle this job, the J953 boasts 256 chan-
nels with an unrestricted data rate of 50 MHz on
all channels, or 100 MHz with channel multiplex-
ing. That speed, coupled with system accuracy
within 250 ps, gives it sufficient performance to
handle the next VLSI generation, where, for ex-
ample, 32-bit microprocessors will end up as cells
in application-specific 1Cs. The J953’s huge pat-
tern-memory capacity enables it to provide as
many as 4 million vectors per pin to test complex
VLSI chips—in one pass, without reloading.

Teradyne reports that signal edges arrive at
the input/output pins of a device under test with
a system accuracy of +250 ps from any pin to
any other pin, even when changes in vector tim-
ings and formats cause edge positions to shift
rapidly. “It’s not too difficult to hold 250 ps from
cycle to cycle when test patterns stay the same,
but the J953 does it everywhere, every time,
with the signal edges shifting from cycle to cy-
cle,” says Wayne Ponik, VLSI product manager
at Teradyne’s Semiconductor Test Division in
Woodland Hills, Calif.

Other high-performance testers take an hour
or more to calibrate themselves, says Ponik. But
the J953 (Fig. 1) takes about five minutes to
calibrate all channels all the way out to the de-
vice pins, he claims. Accuracy is high because
the designers built the timing generators with
emitter-coupled logic gate arrays and fought to
remove picoseconds of error in circuitry, Ponik
says. Calibration is fast because the timing cir-
cuits are so linear that all programmable timing
points can be calibrated with a single adjustment
controlled by an algorithm.

Test vectors stored in a pattern memory flow
through a waveform generator and then into the
channel electronics that drive the device under

— - test (Fig. 2). A pin-sliced architecture, with inde-
1. GENTLE GIANT. Teradyne’s new J953 VLSl test systemis hugeandrunsat ~ pendently programmable timing generators and
test rates to 100 MHz, yet its very high accuracy is extremely repeatable. a measurement unit in each channel, allows
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2. TWO COMPUTERS. The J953 has the same basic two-computer architecture as its predecessor, the J967, but now each channel
has independent, rather than shared, electronics. Channel data rates can be as high as 50 MHz, or twice that with multiplexing.

channels to be grouped in any way desired. The
measurement units provide the voltage and cur-
rent levels needed to test not only bipolar and
CMOS circuits with conventional 1/0 signal levels,
but also chips with analog-signal inputs and out-
puts, mixed-technology devices with bipolar and
MOS segments, and digital circuits with such odd
1/0 levels as pseudo-ECL.

Edward Ostertag, J953 hardware engineering
manager, designed the tester’s timing genera-
tors with 100-ps resolution so that test vectors
could be programmed at that resolution to emu-
late sloppy, skewed signals and wavering, asym-
metrical clocks. A T, timing point marks the
beginning of a cycle, and a T, point marks the
end. A third point, T;, switches signals from
input to output. These edges can be moved
around and through the signal period in 100-ps
increments to aggravate the device under test.
Ostertag says this makes the J953 ideal for such
tasks as determining the sensitivity of embedded
microprocessors to timing variations and ensur-
ing that reduced-instruction-set microprocessors
can execute an instruction every clock cycle.

Few 1Cs need million-vector test patterns now,

but, Ponik points out, longer and longer streams
are being used for sequential scan-path testing of
standard devices with serial 170 functions, such as
microprocessor peripheral chips. To produce such
streams, the pattern generator works with a mem-
ory that stores up to 4 million vectors per pin,
compared with at most 1 million for previous VLSI
test systems. The pattern memory, built with 256-
K-bit dynamic RAMs, is expandable to 16 million
vectors per pin with 1-megabit DRAMs.

The J953 can be programmed to repeat test
patterns and sequences more than 64,000 times.
Also, an ECL memory that reloads on the fly
stores 256 wavesets. Each waveset provides vec-
tor timing and formatting information for 256
channels, and any of the wavesets can be used in
a test cycle. Moreover, test engineers can pro-
gram microprocessor operation codes, build nest-
ed loops, and pass parameters from one subrou-
tine to another during tests. The system uses
masks (programmable data patterns) to deter-

3. PATTERNS PLUS. With a 4-megabyte pattern memory, ex-
pandable to 16 megabytes, plus separate relevance and wave-
set memories, the J953 can easily rerun design simulation tests.

PATTERN MEMORY
(4 MEGABYTES OR 16 MEGABYTES)

PATTERN CHANNEL
CONTROLLER DATA
OPERATIONAL WAVEFORM
CODE GENERATOR
RELEVANCE 35\:\350 rg
RELEVANCE MEMORY CARE/DON'T CARE TEST
ADDRESS (4,096 SETS)
WAVESET
ADDRESS Ty
T2
WAVESET
MEMORY Ty
(256 SETS) DRIVE, EXPECT, 1/0
PERIOD
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mine whether devices pass or fail tests. Up to
4,096 mask sets can be stored in a relevance
memory and accessed randomly during tests.

“You could argue that this is more capability
than you need to test a 10,000-gate array, and I
would not fight that argument,” Ponik concedes.
“On the other hand, the ASIC market is moving
quickly toward cell-structured, high-density de-
vices. People are already talking about using the
80386 [Intel Corp.’s new 32-bit microprocessor]
as a cell, and it contains more than 250,000
transistors.”

Besides, Ponik adds, circuit designers are de-
veloping longer sequences to simulate more-com-
plex designs on computers. With big pattern,
waveset, and relevance memories available, engi-
neers can simply download simulation test pat-
terns to the J953 to test the actual chip (Fig. 3).
With a small pattern memory, patterns would
have to be reformatted and run in pieces loaded
from a disk drive, so the tests would take longer
and would not exactly duplicate the simulations.
The J953’s three memories are partitioned to ca-
ter to scan-path testing and simulator organiza-
tions. Also, its system software runs on a Unix
operating system compatible with that of many
ASIC-design systems. So, Ponik says, “You can
get a test program on the air very quickly.”

For interactive testing of new designs by cir-
cuit engineers, the J953 features a logic-analyz-
er-like mode. With a mouse, the engineer points
to test and parameter selections in screen win-
dows to set up a test run. The system can trig-
ger upon a programmed event or upon a test
pass or failure, and then display test data or
timing and voltage waveforms.

Ponik doesn’t expect the J953 to be everyone’s
cup of tea. He recommends it for production
testing of ASICs with feature sizes in the 1.25-to-

1.5-um range and for such difficult-to-test stan-
dard products as microprocessor peripherals. He
recommends the 192-channel, 40-MHz J967 VLSI
Test System for microprocessors and for ASICs
in the 1.5t0-2.0-um range. In price, performance,
and architecture, the J953 takes up where the
J967 leaves off. It costs from $1.1 million to $2.5
million, depending on the number of channels
and test stations.

Like the J967, the J953 is a dual-computer sys-
tem with a private Ethernet for communications
between the two computers and a public Ethernet
for communications with other systems. One com-
puter controls testing; the other serves as a test-
programming work station, logs data, communi-
cates with other systems, and such. Both are 32-bit
Sun Microsystems Inc. work stations, but the J953
uses the newer and more powerful Sun 3 model.

However, everything else in the system archi-
tecture has changed radically. With the J953’s
new pin-sliced architecture, channels no longer
share timing generators and measurement units,
so that each channel’s timings, driver levels,
comparator levels, and dynamic load levels are
individually controllable. To serve ECL and other
high-speed devices, pin capacitance was cut from
80 pF on the J967 to 30 pF on the J953 without
increasing impedance, which remains at 50 (.

The J953 also has two system timing genera-
tors that distribute up to 16 clocks at frequen-
cies to 125 MHz, two system measurement units
that deliver high voltages and currents to the
channels through relay and field-effect-transistor
switching matrices, and facilities for ganging
channels to test such large analog cells as 12-bit
analog-to-digital and digital-to-analog converters.
Without this flexibility, many ASICs would need
two different testers or test heads, and accuracy
might be compromised, Ponik notes. O

OSTERTAG GETS HIS KICKS ‘DEALING WITH PICOSECONDS’

Big as they are, VLSI test systems are
still instruments, and so the instrument
designer’s traditional goal, of making
each new design more accurate than the
last one, still applies. Teradyne Inc.’s
J967 tester, which preceded the compa-
ny’s new J953, was one of the industry’s
most accurate, with a skew error of
only +375 ps from one pin of the device
under test to any other pin.

But the J953 cuts another 125 ps from
that error, says Edward Ostertag, J953
hardware engineering manager. And
this new level was reached, he adds, be-
cause “we pulled out all the stops, con-
sidered every possible way that errors
could be introduced, and then designed
every part to save picoseconds.”

Ostertag, 37, designed the 100-ps-reso-
lution timing generators that make this
accuracy possible. “Dealing with pico-

seconds has always been my area of
interest,” he explains. “To me, design-
ing the most accurate system is the big-
gest challenge and the most fun. Then,
when the system is being debugged, the
part that I enjoy the most and put the
most personal effort into is getting the

|

ALL THE STOPS. Ostertag (l.) and Ponik tight-
ened circuitry to shave error to a minimum.

system running and then measuring the
accuracy.”

Teradyne has paid Ostertag to have
fun since 1976, when he joined the com-
pany to work on logic testers with 10-ps
resolution. He has been designing VLSI
test systems since 1979, and he started
the J953 project in 1983. Ostertag
earned his BSEE degree at the Universi-
ty of California at Northridge.

The business side of the J953 project
was the responsibility of Wayne Ponik,
VLSI product manager for Teradyne’s
Semiconductor Test Division. Ponik, who
declines to state his age, has worked at
Teradyne in marketing and product-
management positions for 15 years. He
received his BSEE from Worcester Poly-
technic Institute, Worcester, Mass., and
his MBA from Santa Clara University,
Santa Clara, Calif.
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That’s why
Teledyne Relays
is here.

On Vovager 2, TO-5 eleciromechani-
cal relavs made by Teledvne Relays
have spent eight vears in deep space.
And are still operating perfectly.

And this 1s only one e
the extraordinary reliability
electromechanical relays i
Teledyne Relays.

This reliability s the reason why
the T'O-5 has become the industry
standard. And it's the reason dc*51gners
keep specitying 1t for use in advanced

Eaopean Hgos: Abrahaun Lincoln Stiass
Belgium Sales Office: 181 Chaussee de |
K. Sales Othice: Heathiow House.

& 1986 Teiedvne Relavs Japan Sales Ottice:

2 billion miles out.
- There’s no acceptable
failure rate.

technologies from space prabes o
weapons systems. From flight con-
trols to test equipment.

In the 24 vears since we mvented
the TO-5 Relay technology, we've
supplied millions of relavs to a
very demanding market; because
Teledyne's TO-5 electromechantcal
relays are not a compromise.

If you are working on a design

which calls for unquestioned reliabil-

ity, work with us. For applications

on or under the sea. On or above the
earth. Anvwhere vou need superion
performance. Put our quarter century
of experience to work for vou.
Because—w hen there’s no accept-
able failure rate, there’s only one
acceptable choice—Teledyne Relays.

PTELEDYNE RELAYS

Innovations In Switching Technology

12525 Daphne Ave.. Hawthome, Calitorni 90260 ¢ 213) 777 6077

38-12, 62 Wieshaden, W, Germaon 'Uh]"] 7680
a Hulpe, TI70 Brossels » (2.
Bath R, Crantord, Tlounslow, Middleses, TW
Taikoh No. 8 Building. 2-10-7 Shibuva, Shibuva-Ku. Tokvo. 150 Japan « (03) 797-

590 » 01-897
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At last, the ordinary

m |croprocessor
can take its rightful
place in history.
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INMOS, Transputer, @ and IMS are teademnrks of the INMOS Groups of Compamies,




lthad to happen—the conventional microprocessor
has had its day. Relegated to the ranks of yesterday’s
devices by the new transputer family from INMOS. It's
history in the making.

The IMS T414 transputer is a fast, easy-to-use VLS
component, integrating a 32-bit processor, four inter-
transputer communication links, 2K bytes Static RAM,
32-bit memory interface and DRAM controller. Allon a
single CMOS chip—offering execution rates up to
10 MIPs.

While transputers excel in single-processor
systems, their real power can be unleashed by
connecting any number of transputers together via
the high-speed serial links. Multi-transputer systems
can deliver the performance you need today, and can
be easily expanded in the future as your processing
requirements increase.

And there’s more. Programming multiprocessor
systems has never been easier. The Transputer
Development System (TDS) supports C, Fortran, Pascal
and OCCAM, providing a complete software
development environment, and is available for a
number of popular hosts. Software developed on the
TDS can be executed on one or more transputers,
enabling cost-performance tradeoffs to be made.

INMOS transputers are available now and have
already found their way into companies who are
evaluating, prototyping and manufacturing transputer-
based systems. Applications include supercomputers,
DSP, graphics, robotics, Al, distributed control systems,
PC’s, engineering workstations and many others.

Write or phone for more information on the
transputer family and start making history yourself.

| TRANSPUTER PRODUCTS
IMS T414 32 bit Transputer—2Kbyte  —4 links

[ IMS 1212 16 bit Transputer—2Kbyte  —4 links
MS M212 | 16bitDiscProcessor—1Kbyte—2 links -
DEVELOPMENT TOOLS

IMS D701-2 IBM?C —Tronsputer Development System
IMS D600 VAX/VMS—Transputer Development System

, EVALUATION BOARDS 3 ]
IMS B002-2 Double Eurocard + IMS T414 + 2Mbyte DRAM - 2xRS232
IMS B003-1 Double Eurocord + 4 x IMS T414 + 4 x 256Kbyte DRAM

IMS B004-2 | IBMFC Format + IMS T414 + 2Mbyte DRAM.
IMS B006-2 Double Eurocard + 9 x IMS T212 + 128Kbyte SRAM
IMSBO07-1 | Double Eurocard + IMS T414 + 0.5Mbyte DRAM + 0.5Mbyte VideoRAM
- HIGH PERFORMANCE VLS| MEMORIES |
16K CMOS SRAM, 25-45ns, 64K CMOS SRAM, 35-70ns
256K CMOS DRAM, 60-100n:

THE TRANSPUTER

PARALLEL PROCESSING. UNPARALLELED POTENTIAL.

2NMosS

INMOS, P.O. Box 16000, Colorado Springs, CO 80935, Tel. (303) 630-4000;
Bristol, England, Tel. 454-616616; Paris, France, Tel. (14) 687-2201;
Munich, Germany, Tel. (089) 319-1028; Tokyo, Japan, Tel. 03-505-2840.
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BITTRCORVEILS pressure into an
plectreal signal. The voltage output is
proportional to the stress applied, and
can reach hundreds of voits. The signal
will drive CMOS or a liquid-crystal display
directly. Piezo Film is also an extremely
broad-band material, responding to
frequencies from DC to GHz.

Conversely, Piezo Film transforms an
electrical signal into mechanical motion.
Its dimensional change at low frequencies
makes it useful in actuators and micro-
manipulators, and, at audible frequencies,
as speakers. At megahertz frequencies,
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m is an excellent ultrasonic
rnitter,
AR Piezo Fitm is-also pyroelectric,

"~ converting thermal energy into elec-

tricity. The film is so sensitive it can
detect heat from the human body up to
50 feet away,.

The potential applications for this
revolutionary low-cost transducer
material are limited only by your imagi-
nation. Consider these areas:

Industrial/Instrumentation: Pressure,
strain and impact measurement;
machinery health monitoring; flow and
level measurements; NDT:; IR detectors;
robotic-tactile sensors; security monitor-
ing and perimeter security devices.

Medical: Measure gas and fluid flow,
body motion, heartbeat, respiration, and
blood pressure. Also, ultrasonic imaging
and instant thermometers.

Computers: Switches and keyboards;
input devices such as digitizers, sketch

World Radio History

B jpolymef‘ transducer
“10°psi and a broad-band
snse from DC io GHz.

pads, and interactive touch screens;
printers,-too. High resistance to impact
and fatigue means Piezo Film won't
degrade over millions of operations.

RAudio: Speakers, microphones, and
acoustic pick-ups for musical instruments.
KYNAR Piezo Film is available in a
range of thicknesses and sizes, and
Pennwalt can provide custom patterned
metalizations to meet your design needs.

Send foryour KYNARPiezoFilm
Experimenter’s Kit.

Experimenter’s Kits are available for
$45. The kit includes samples of KYNAR
Piezo Film, plastic connectors with leads,
and instructions for five easy-to-perform
experimants.

To order your Experimenter’s Kit,
or for more information about KYNAR
Piezo Fitm, call us at (215) 337-6710,
or write: KYNAR Piezo Film Group,
Pennwalt Corporation, 900 First Ave.,
King of Prussia, PA 19406.

See us at
Wescon Booth No. 1131

See us at

Electronica Stand 16E26 i



ANNOUNCING
THE BIGGEST MERGER
IN HIGH TECH HISTORY

Cororate S wisd (AND HOW YOU CAN

Technology

Directory ‘ isgd PROFIT FROM IT)

1986 1986
MORE THAN 12,500 HICH-TECH FIRMS LISTED
MORE THAN 85% PRIVATE HIGH-TECH FIRMS
MORE THAN 40,000 HIGH-TECH PRODUCTS LISTED
MORE THAN 3,000 HIGH-TECH PRODUCT CLASSIFICATIONS
MORE THAN 42,500 HIGH-TECH KEY EXECUTIVES IDENTIFIED
MORE THAN 2,700 PAGES IN THREE HARDBOUND VOLUMES

CORPUNTS E

..,.,.mog

SORPORATE

= pROFlLEg
e

The new CorpTech Directory is the definitive source on America’s high tech companies, products, services and manage-
ment. Merging manufacturing, sales, R&D and financial information on more than 12,500 firms involved in 15 technology
segments, including Advanced Materials, Aerospace, Artificial Intelligence, Biotechnology, Specialty.Chemicals, Com-
puter Hardware and Software, Energy, Factory Automation, Medical Technology, Photonics <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>