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32 incredible reasons
for using this

2-bit LAN CoProcessor:

Intelligent bus
master:

Automatic frame
re-transmission

High bandwidth
burst bus:

Direct interface
to Intel’s 32-bit

Integrated 4-channel scatter/  through the FIFO processors Transfers data up to 106
gather DMA for transmit/receive e Mbyte/s, enabling min-
buffer chaining, eliminating softzvare imum (below 2%) con-

“opyi ) - sumption of system bus
the need for buffer copying Integrated compatible Late collision p y

' bus parity
Full duplex serial logic

operation

Fully compliant
with all IEEE 802.3 ,
network protocols Dynamic

bus sizing
Network analysis \

detection _
logic Independent transmit/

receive FIFOs

32-bit demulti-

) plexed address
Dynamic CRC  3nd data bus

handling
/ Programmable
/ loop-back pin

monitor modes \

Linear addressing lBUSk 3 Mtz Multi-master
for UNIX* and e i capability:

ogic
08/2*: /g
4 gigabytes of linear

address space

trolling the 82596
bus usage

Programmable bus
throttle for con-

Big/little endian Surface mount

7T

processor and ceramic
interface packages
Six 32-bit 20 Mbit/s

'

Automatic
padding of

statistics counters serial data rate

Full cache

coherency Time domain

Advanced diagnos-

tics and self-test support Configurable short frames reflectometry
capabilities interrupt test

polarity
Deep FIFOs for EISA \ Intel’s 32-bit

64-bit hash table
for multi-cast
or individual
address filtering

and Micro Channel*
applications:

192 bytes of internal FIFO
provide 100 us of bus
latency for bus mastering

Available in 3
bus interface
specifications —
CA, DX and SX

leadership:

The 82596 LAN CoProcessor
is part of the worlds most
complete range of 32-bit sil-
icon peripherals from Intel

©1990 Intel Corporation. *Micro Channel and OS/2 are trademiarks of International Business Machines Corporation. UNIX is a trademark of AT&T Bell Laboratories, Inc.



Plus one.

Volume production now
If you call us now at (800)548-4725 and ask for
Literature Department #YA13,
we'll rush you a complete technical
package on the Intel 82596 so you can
start designing today.
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To develop a leadership position, you must get
the most from your process information in

der to:

reduce waste

increase knowledge

improve quality and profitability
promote communication and

a quality image

Graphicus has powerful solutions for your
Hewlett-Packard technical computer to assist
you in:

» sltatistical quality control
® research

m technical illustration

= process trend graphics

CONTROL CHART FOR DEFECTS: COMPONENT BACKWARDS

Powerful
solutions
for
powerful
computers
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with preferred features like:

m database integration

o full customization

m industry standard charts

= high-quality output

= full range of capabilities

= easy to use, even by novices

With more than 1000 installations world-wide

major electronics, computer, and aerospace
anufacturing companies, we have the

expertise to help you be more competitive.

The Graphicus family of integrated software
supports Hewlett-Packard 9000-UX Series and
1000-A Series technical computers.

Call us for powerful solutions 206-828-4691

graphicus

150 Lake Street, Suite 206
Kirkland, WA 98033 USA
Phone: 206-828-4691
FAX: 206-828-4236
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PHOTO RESEARCH®

The New SpectraScan® SpectraRadiometer® Brings Near
Real-Time Testing To The Production Lire. Now you can HEAD
perform precise spectroradiometric measurements in near
real-time in production test and inspection environments. FOR THE
* Determine the spectral and photometric/colorimetric
output of displays. FUT[]'RE
* Test automotive panels and displays for correctness and °

uniformity of color.
* Make accurate measurements of reflectance/transmittance, source color tempera-
tures and flash lamp spectra.

And that’s just the beginning!

The SpectraScan’s new system software is easy to use, requires minimal training,
and allows maximum system flexibility. The software's six basic functions make it
simple to define hardware and software measurement parameters. Our optional
SpectraView™ Software package includes all the capabilities of the standard software
plus such added capabilities as CIE LUV/LAB calculations, reflectance/transmittance
measurements, user-defined (“Hot”) function keys, and more.

The SpeetraScan SpectraRadiometer is truly a “Head for the future.” It is fully
compatible with your PC or equivalent computer, with a variety of new features
including optional dual apertures, pressurized detector chamber, expanded spectral
range, and a wide variety of objective lenses.

Call or write today to find out how you can head for the future with near
real-time spectroradiometry.

CIRCLE 253 for salesman’s call

PHOTO RESEARCH ' CIRCLE 254 for literature

The Light Measurement People

Division of xoLLMORGEN

9330 DeSoto Avenue, PO. Box 2192, Chatsworth, CA 91313-2192 USA
(818) 341-5151 FAX: (818) 341-7070 TLX: 69-1427 Cable: SPECTRA

ternational Sales Represe J AUSTRALIA COHERENT SCIENTIFIC Ph: (08) 2714755 CANADA OPTIKON CORPORATION
Ph: (519) 885-2551 FRANCE INSTRUMAT S.A. Ph: (1) 69-28-27-3¢ HOLLAND INTECHMIJ B.V. Ph: (20) 56-96-611 INDIA PHGTONICS
INTERNATIONAL Ph: (61) 322350 ISRAEL ANKOR Ph: (03) 5713305 ITALY PHOTO SYSTEMS SAS Ph: 39-2-9588607 JAPAN KYOKKO TRADING
COMPANY Ph: (03) 586-5251 SWEDEN SAVEN AB Ph: (8) 79-21-100 UK. MICRON TECHNIQUES LTD. Ph: (02) 02-841261 WEST GERMANY
OPTEEMA ENGINEERING GmbH Ph: (49) 212-67-352

All trademarks are property of Kollmorgen



FRONT

NO ONE WANTS A TRADE WAR

he talk in Congress these days is of impending cconomic war with Japan. The Omnibus
I Trade Bill of 1988 calls for sanctions against the Japanese, especially in telecommunications,
if the U. S. determines this summer that progress has not been made toward improving the
I balance of trade. But even as the members of Congress vie to see which can bash Japan
harder, they agree that no one can afford a trade war. It’s simply a lose-lose situation: imagine, for
example, the screams of systems manufacturers when the price of DRAMs doubles.

At the heart of all this economic warmongering is the U. S. belicf that Japan has erected structur-
al impediments to free trade with other countries. You know what structural impediments are if
you're a woman trying to get into an all-male social club. You also know if you're a company like
Rodime Ltd., based in Scotland, which tried to be a dominant supplier of 3.5-in. disk drives by pat-
enting the form factor. Rodime has not been able to enforce its patent. Other examples abound.

So before the rhetoric turns into a real trade war, consider how some electronics companies
have gotten around the Japanese roadblocks to successfully penetrate that market. Take the recent
joint venture between Texas Instruments Inc. and Kobe Steel Ltd. of Japan. Kobe gets TI's semi
conductor manufacturing expertise and TI gets a $350 million manufacturing facility in the Kansai
region from which to sell into the Japanese market.

Then there’s one that can serve as a case study. Called Asahi Komag Ltd., it's in Yonczawa, Ja-
pan, and is a 50 : 50 partnership between Komag of Milpitas, Calif,, and Japan’s Asahi. It's a mar-
riage built of complementary interests, says Steve Johnson, president and CEO of Komag. Asahi
wants to learn how to produce state-of-the-art sputtered disks; Komag wants to establish a major
manufacturing operation in Japan. Komag brought the technol-
ogy and Asahi brought the capital and managerial talent.
Johnson raves about the results but asserts that a larger
benefit is an understanding of the Japanese approach to
business. The Japanese, he says, view manufacturing

as a process of continually squeczing ever more effi-
ciency out of a production facility. That explains
how they managed to maintain market share in the
world market as the yen rose against the dollar in
the 1980s, Johnson asserts. Also, the Japanese man-
age personnel differently, he says. Instead of com
partmentalizing a job and giving cach worker respon:
sibility for one part of the process, cach individual is
taught the entire process and contributes to mak-
ing it all work smoothly.

The infamous book The Japan That Can Say No
has some advice that might actually be useful to U. S.
businesses. Specifically, coauthor Akio Morita, chairman
of Sony Corp., encourages Japanese companics in the

U. S. to work at community service, and his country-

men living in the U. S. to become involved with the
American culture as a means of better under-
standing how Americans do business. The
same can be said to Americans doing busi-
ness in Japan: as a powerful lever to help
open the Japanese market, understand
\ the Japanese culturc. @

\ ,,(ij@\\g

)
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JONAH McLEOD
EDITOR
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Why 8000 of the

worlds leading companies
design PCBs with P-CAD:

A Supercharged
Product

If you're like most PCB
designers and engineering
managers, you want PCB
CAD software that’ll help
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With Master Designer you have it
all: full analog support, including
filled polvgons, curved traces. trace
hugging and trace plowing.

you do your job, not dictate
how you're going to do it.
That’s why nearly half the
world’s PC-based PCB
design is done with P-CAD?
No other software can get
your product to market faster
with more reliable, more
manufacturable boards. And
it’s incredibly flexible, too.

The P-CAD Master
Designer™ lets you design
huge boards of up to 2,500
components, 4000 nets,
and 800 component defini-
tions. Zip through our
library of over 6,000 parts,
point and click—no need to
type in part numbers. Layout
information is incorporated
right into the schematic,
improving your design speed
and accuracy. Managing
ECOs is a snap, with com-
plete forward and back
annotation.

Powerful add-on modules
like Digital Design Lab}*

Analog and Digital Simu-
lators help you perfect your
design before you build it.
For flexibility, nothing
matches P-CAD’s Master
Router™ automatic routing
system. It’s fully re-entrant
with features like unlimited
net classes plus route-by-
window to give you the con-
trol you need to select the
best routing strategy for your
design. Routing priorities
can be specified up-front to
ensure that critical signals
are routed efficiently. Clean
routing with fewer vias

(il
LI
Use all the current technologies:
SMT, high-speed circuits, fine-line,
ultrafine-line and more.

reduces your manufacturing
costs. For the really tough
designs, our 100%-comple-
tion Rip-n-Route™ option
lets you fine-tune routing
on-the-fly and create manu-
facturable boards without
manual clean-up.
Everything about P-CAD
is fully integrated. You go
from schematic capture to
simulation, verification, and
routing, right up to manufac-
ture, from a single database
with a single user interface.
Programmable function
keys and macros allow you
to customize your system
for the way you work best.

Virtually all popular hard-
ware configurations are
supported, including hard-
ware pan and zoom for
lightning-fast redraws. An
open architecture combined
with the famous P-CAD

Wit
system, vou re never locked into
preset design strategies.

Database Interchange
Format (PDIF) database
translator makes it easy

to integrate with MICRO
CADAM™ mechanical
design, drafting systems like
AutoCAD® and documenta-
tion software like Ventura®
and Interleaf} complete
with PostScript® support.

From A Dedicated
Company

P-CAD Master Designer

comes with a lot more than

terrific software and superb
documentation. P-CAD

users enjoy the comfort of
knowing they’re never alone.
They also get outstanding
support from technical field
representatives in over 100
locations with over 19 train-
ing centers. But that's not
all. P-CAD maintains a tech-
nical support center and
hot line, user groups and a
24-hour electronic bulletin
board. All from the company
that is the acknowledged
leader in PCB design and
analysis software. That’s why
over 14,000 P-CAD installa-
tions are slashing PCB design

Let Digital Design Lab run, test,
and debug your circuit before you
even build a prototype.

times and boosting profits
around the world.

When you combine a
powerful product with a
dedicated successful com-
pany it all adds up to the
highest-performance PCB
design system available on
any platform.

Call P-CAD today, toll-free:
800-523-5207

(in CA 800-628-8748)
Find out how to put Master Designer to work for you now!

p-cad

ADAM COMPANY

P-CAD, 1290 Parkmoor Avenue
San Jose, California 95126 USA
(408) 971-1300 Fax (408) 279-3752

P-CAD is a registered trademark and Master Designer. Master Router. Digital Design Lab. Rip-n-Route are trademarks of Personal CAD Systems. MICRO CADAM is a trademark of CADAM
Inc. Ventura is a registered trademark of Xerox Corporation. Interleaf is a registered trademark of Eastman Kodak Co. AutoCAD is a registered trademark of Autodesk. Inc. PostScript is a
registered trademark of Adobe. All product specifications are hardware and design dependent and are subject to change without notice. © Copyright P-CAD 1989
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LETTER FROM

THE 135GC

HOW A ONCE-SOBER CONFERENGE: IS BECOMING A PRODUCT SHOWGASE

A TEGHNICAL FORUM GOES GLITZY

BY BERNARD C. COLE

FEW DAYS AT THE IN-

ternational Solid State Circuits
Conference brings home just how im-
portant this meeting is to rescarchers
and the companics that fund them. But
oh how times have changed.

In the blink of an eye, this annual
conclave, perhaps the most prestigious
in the electronics industry, has radically
changed character. It used to be a
purely technical meeting, at which cir-
cuits still under development were de-
scribed and problems frankly discussed
for the benefit of all. Now it's become
somcthing of a marketing event—a
showcase for companics and their
soon-to-he introduced products. Com-
panies are using the 1ISSCC as the first
step in a promotion campaign toward
the full product debut later in the year.

Typical of this trend is Matsushita
Electric Industrial Co. Ltd.’s handling of
a4 New MICroprocessor announcement
at this year's ISSCC, held in late winter
in San Francisco. The Osaka company
introduced its 64-bit, very-long-instruc-
tion-word Sparc processor in the tech-
nical sessions, then held a press confer-
ence touting the fact that Solbourne
Computer Inc. will use the device, the
MNI10501, in its next gencration of
desktop engincering workstations. The
Longmont, Colo., company says the
machines are scheduled for introduc-
tion later this year.

Another good example is Philips Sig-
netics Corp. The Sunnyvale, Calif.,, com-
pany described a 32-bit-long-instruction-
format engine, a device built in a very-
long-instruction-word  architecture that's
optimized for embedded-control applica-
tions—and also announced that it will
soon be introduced.

The part is a subset of a more ambi-
tious 200-word-instruction device, the
LIFE-1, scheduled to make its debut
later in the year. Fabricated using a 1.5-
pm CMOS process, it will feature a 50-
MHz clock rate and will run 80 million
instructions per sccond. At that specd,
it will go head to head in the market-
place with such devices as MIPS Com-
puter Systems Inc.’s R3000 and Intel

i860

Corp.’s reduced-instruction-sct
computing processors.

It's one thing for companics giving
technical sessions at the ISSCC to an-
nounce products based on those devel-
opments. I’'s quite another for outfits
with absolutely no connection to the
conference to piggyback oft it in hopes
of nabbing the attention of the techni-
cal press. One high profile user of that
technique was Chips & Technologics
Inc., which rented hotel space just
down the block from ISSCC headquar-
ters to announce a multiprocessor chip
set [Electronics, March 1990, p. 29]. An:
other was IBM Corp., which unveiled
its new workstation family during the
ISSCC's run (sce p.32). And rather
than submit a paper, IBM chose this
venue to hold a press conference an-
nouncing that it has begun fabricating
the next generation 16-Mbit dynamic
random-access  memories, using  a
three-dimensional trench structure.

However, all the marketing mania in
the world can't alter the fact that the
ISSCC is still the industry’s premier
technical forum, if for nothing else
than its daily panel sessions. Thesc are
much less structured than the technical
sessions to allow for give and take be-
tween panel members and the audi-
ence of engineers. Here is a forum
where participants can discuss techno-
logical trends, problems being encoun-

tered. and possible solutions.

For veterans who recall 1SSCC dis:
cussions of the carly 1980s, when ev
eryone was wondering what could be
done with the thousands of transistors
that 18I technology could achieve, this
year's sessions were an eye-opencr. At
one session in particular it was accept-
ed out of hand that at least 100 million
and as many as a billion transistors
could be integrated on a chip by the
end of the 1990s. Most of the talk was
not on how to get there but “what do
we do with all of that silicon™ once we
finally arrive.

HE ANSWER IS SIMPLE,

says Richard Stewart, head of
the advanced display rescarch device
center at the David Sarnoft Rescarch
Center in Princeton, N. J. Even now, he
says, therc are applications in advanced
displays, imagers, and video processing
that cry out for this level of integration.
And it's coming. The first billion-tran-
sistor monolithic device is a virtual cer
tainty, says Jack Raffel, dircctor of the
digital integrated circuit group at the
Massachusetts Institute of Technology's
Lincoln Laboratory, Lexington, Mass. It
will probably be a multiprocessor con:
figuration, he says with a wafer-scale
memory as a core. It will likely consist
of multiple 64- and 16-Mbit modules,
with scveral tens of processor modules
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The Only 1 GS/sec
Digital Oscilloscope With...

m Simultaneous 4 channel m 2 Msample waveform storage

digitizing: ] .
m 1 GS/sec at 8 bits for transients FFT, math, and averaging

m 20 GS/sec at >10 bits repetitive = > 30 pulse parameters
m 50k samples per channel » Statistics

= Logic, glitch, interval, & TV ..
triggering » PASS/FAIL decisions

LeCroy 7200 modularity lets you Eliminate oscilloscope obsolescence...
choose 2 to 4 channels with 400 MHz ...with the 7200, you can add plug-ins
bandwidth. Uniquely, the 7200 never as your needs change and as
gives up sampling rate or waveform technology advances.
memory as you increase the number
of channels. ﬁﬁ:’.: ' .
¥ 1

N e ~) !
Only LeCroy makes advanced ST N
analyses so easy! Automate voltage, 100 1o 50,000 point FFTs! —+ = — T e 2
time, frequency, and even PASS/FAIL View both the waveform and the spectrum ! -
measurements. Qualify these at the same time. PF ecomy 0B T
measurements with histograms torfigre T 00y 1
and trend data. Store theg rf - 2.3??' fie R
waveforms and all calculated -
results on the built-in hard disk T seteen Cor rove! AJ
and floppy.

Accurate pulse parameter

) ) = calculations in real time. You get
Display up to8 Ilye, stored, or analyzed Y \ answers, not just waveforms.
signals simultaneously. “m et f}“"m 10 Q

L e(I'o 00 biGiat osciLtascor
[ - rl Call (800) 5 LECROY
§ T ,A‘ “.,,.z‘%o
_____.-a-——'-"“" 'roc'is N »
ey _____,_,.J:;\—m; ::;',5 or (914) 425-2000 ext. 6038
LR LA e T L - for literature or a demonstration.
tpe 3V .
- [ LeCroy Corporation
i ?M’*‘ TrocoZ, R !
r— T CEL . 700 Chestnut Ridge Road,
‘_'_’___'74’—\"_,/"“‘ 10ws S Y . ~
g fp~_,"mu"u"mfvvmm“”mu _—y 5 Chestnut Ridge, NY 10977-6499
[ PR/ AL
‘/E‘g” '
‘| - 0 O ~ — Innovators in Instrumentation
i CIRCLE 200FOR LITERATURE

CIRCLE 201 FOR DEMONSTRATION
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Did you hear abo' t
the car accident ‘\ e had
in Switzerland?

[ S

r M
There were no serious
injuries.

Not long ago, an HP salesman
turned a routine product demon-
stration into a crash course in
reliability.

Our District Manager in Switzer-
land, Uli Neussbaumer, had just
given a demonstration of an HP
spectrum analyzer. He set the
analyzer down beside his car,
intending to pack it last.

Well, there was a lot to pack. And
when Uli backed the car out, an
ear-splitting screech of ripping
metal made him hit the brakes.
The analyzer!

It was trapped under the car.
Uli jacked up the car, yanked out
the analyzer, and ran back to his
customer’s office to test its vital
signs. The spectrum analyzer
worked perfectly. The customer
was incredulous.

Stories like this underscore why
HP rates highest for reliability
among engineering managers.
And we're still not satisfied.

In fact, in 1979 we started our
Total Quality Control program to
increase quality ten-fold in 10
years. A goal we'll reach this year.

It just goes to show that when
design and manufacturing produc-
tivity are at stake, there is no
reliable substitute for HP. Because
you never know what you might
run into.

There is a better way.

A crciano
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Why is VHDL Quickly Becoming a Standard in IC Modeling?

When an IC device is bad, it is easily located and replaced, but when an IC model is bad, it is
detected only after expending considerable effort. This is why the number one priority for
the CAE industry is the quality of IC models. Because VHDL compilers automatically
generate IC models, the models are very reliable; and for this reason, designers should only
use CAE systems which support VHDL IC models. Once designers realize the high quality
of VHDL IC models, VHDL will be the dominant IC modeling tool.

CAD Software Offers a Complete Design Solution

Two leading CAE companies, ALDEC, Inc. and CAD Software, Inc., have signed an OEM
agreement that will benefit all users. CAD Software (800-255-7814) is a manufacturer of
PADS-P.CB.™*, one of the best selling P.C.B. layout and schematic capture software
packages. ALDEC (805-499-6105) is the developer of the EDA industry’s most populator
PC-based logic simulator — SUSIE™*. SUSIE outperforms workstation-based simulators
and has the world’s largest library of IC parts. Close integration of PADS-PCB and SUSIE
gives designers a complete, low cost design environment. CIRCLE 101

386-Based Simulators Match Performance of Workstations at a Fraction of the Cost

For many engineers, logic simulator performance is a direct function of the raw power of
hardware platform. However, some innovative companies are able to provide 386-based
simulators that outperform expensive workstations. The key improvements in simulation
technology are incremental design compilation, software acceleration and dynamic netlist
modeling which treat each connectivity node as an IC (these improvements are pioneered by
ALDEC, Inc. which holds several patents on its simulation technology). This means that the
user should select the simulator based not on the hardware platform, but rather on simulator
technology and available libraries. CIRCLE 102

Real-Time Simulators Zoom Ahead of Batch Processing

Despite all the hoopla, simulators are not widely used for board level verification. However,
simulators for special applications such as programmable gate arrays (PGAs) and
programmable logic devices (PLDs) are being used extensively. One of the best values for its
money is the SUSIE simulator from ALDEC, Inc. (Newbury Park, CA) which simulates
multiple PLDs and XILINX™* parts in real-time and also allows for concurrent design
modification during simulation. Since test vectors can also be changed on-the-fly without any
compilation, the user can test various design modifications in a fraction of the time taken by
batch simulators. Thanks to the real-time simulators, debugging of PLD and PGA-based
designs have taken a major step forward . CIRCLE 103

Printed Circuit Board Simulation is Fast Becoming Practical

Only a year ago, full simulation of a printed circuit board (P.C.B.) seemed far away mainly
because of lack of IC models. However, with the introduction of low cost VHDL IC modeling
tools from ITEX (805-499-6860) and the SUSIE simulator from ALDEC, the simulation of
P.C.B.’s has taken a new dimension. SUSIE allows the user to continue simulation with
unknown models in the design. For example, to test an interface between a 68040 processor
and a DRAM, the user can feed hex files that represent a read or write cycle operation onto
the 68040 output pins and automatically determine if DRAM reads and writes
correctly. CIRCLE 104

*PADS-P.C.B. is a trademark of CAD Software, Inc., and XILINX is a trademark of Xilinx, Inc.
*SUSIE is a trademark of ALDEC, Inc. (805) 499-6105; FAX (805) 498-7945 .
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“What do you think of when I say 4 Megabit DRAM?

ALABAMA, Marshall Electronics Group, -205) B81-4235, Milgray Electronics, Inc . (404) 446-9777, Reptron Eiectronics, (404) 44¢-1300, ARKANSAS, Marshall Electronecs Group, (214) 233-5200. Migray Electroncs, Inc . (714: 248-1603, Sterting Electromes-Dallas, (214) 243-1500 ARLZONA, Marshal Elpctronics Groug, (602) 436-0290,
Sterling Electronics-Phoenix, (602) 437-5565 CALIFORNIA. Stering/image Electronics, (619) 271-6555, {714) 258-0900 (818) 4078850, Marshatl Electionics Group. (&18) 459-5500, (714} 458-5345, (408) 942-4600. (916) 635-97D0, (619) 578-9600, Mernt Emctromcs. Inc., (408) 434-D600, Western Microtechmiody. (619) 453-8430 (714) G47-0200.
(408) 725- 1560, (618) 707-0377; COLORADO, Marsaiblectrancs Group, (303) 451-8383, Sterbing Electronics-Denver, {303) 792-1939, CONNECTICUT, Crenin Electromics, Inc , (203) 26-3134, Marshall Electionics Group {203) 265-3822, Migray/Miltord (203) 878-6870, Sterfing Electroncs-Wallingord (203) 265-9535, DELAWARE. General
Componen's. Inc , (609) 768-6767, Marhat Exectrunies Greup, (301) 622-1118, Misgray/Delawary Valsy, (nc , (609) 983-5010, (8D0) 257-7808, (800) 2577111, Stering Electromcs, (703) 74:'-8400, DISTRICT OF COLUMBIA, Marshal Electron.cs Graup, (301) 622-1118, Milgrav/Washington. Inc., (301) €21-8169 (800) 6386656 Sterling
Electronics, (804) 226-2190, FLOAIOA, Marshall Ebctrnics Group, (813) 573-1399, (305) 977-4880, (305) 767-8585, Reptron Ekertronics-Tampa, (813) 855-4656, 1305) 735-1112: GEDRGIA, Marshall Electronics Group, 1404) 923-5750, Milgray Exectronics., Inc , (404) 446-9777. (404) 393-9666, Reptron 1404) 446-1300; 1DAHO, Ma-shall
Electronics Group, (801) 486-1551, Western M " , (503) 629-2082 Migray Electromcs. Inc , (801) 272-4999, ILLINOIS, Goold Electronics, {/08) 860 7171, (708} 593-3220 Mawhak Electronics Group. §708) 490 0155 (314) 231-8554, Migzay Electromcs, Inc , {1113} Z36-8800 (708) 2937212 INDIANA. Goold Elestraimcs,

(708) 593-1220, Marshal Electronics Grou., {317] 297048, (612) 559-2211, Mikgray/Chucago, Inc , (708) 253-1212, (913} 236-3800. KANSAS, Marsha | Electronics Group, (313} 492-3121, Migray Elecironics, «nc . (993) 236-8800, Sterling Ekectranics-Kansas. (913) 492-54D6, XENTUCKY, Marshall Esctromes Groug, (513) 818-4480.
Migray/Cleeeland, Inc , (216) 447-1520, {214) 248 1603, (B40) 321-0006, LOUISIANA, Marshall Elecironics Group, (214) 233 500, Migray Electronics, Inc , (214) 248-1603, Sterling Electronics-Dallas, (214) 243-160D, MAINE, Crom ENcteonxs Inc , (617) 449-5000. Marshall Hiectronics Group {617) 658-0810, Sterhing Elertronics.

Bostan, (617) 938-6200, Western Microlichaoogy (617) 273-2800, MARYLAND, Marshall Electromics Group, (301) 622- 1118, (301) 840-3450, Migray Ewctronics, Inc., (301) 621-8169. (B+.) 638-6656, Sterling Erectronics-Sterfing, (804) 226-2190 (301} 280-3800, MASSACRUSETTS, Cronin Electronizs, Iac , (617) 449-5000. Marshall
Electronics Group, (617) 658-0810, Sterling Electranics-Boston, (617) 938-6200, Western Microtechnology, (617) 273-2800, MICHIGAN, Marshal Elecronics Group, (313) 525-5850 Repiron Electronics, Inc . (313] 525-2700, MINNESQTA, Marshall Electronks Group, (612) 559-2211, Reptron Elerronics. (612) S38-0000 Starung
Electronics (612) 831:2265, MISSISSIPPY, Marshal Wectronics Group. (205) 881-9235 Magray Electronics, Inc . (404) 393966 MISSOURI, Marshall Electrcaics Group. (314) 291-8554, Milgray Electionice, Inc . (903) 236-8800 WEBRASKA, Marshall Electronics Group (913) 492-3121. Migray Electronics. Inc . (913)




“There’s so much. New applications. New markets.
Denser memory for our systems. We could release that
design we made last year.”

“So what are you waiting for? Get to work’
“You're kidding. Is the 4 Megabit DRAM out? Who's got it?”
“Joshiba. And you. It should be here this
afternoon’

They're here all right. 4Mb DRAMs from Toshiba. Just think what you
can do with them. You can attack whole new markets. Design new portable
and lap-top applications where you've never had room for enough memory.
Embedded applications, too, where you're always so cramped for board space.

Here's the best part. You get the 4Mb density without any penalty in
power. In fact, they use no more power than a 1Mb DRAM. That means you
can upgrade a system without major redesign. It also means your system
will run cool, for added reliability.

Or how about that 80ns access time. That means you can design true
zero wait-state systems without resorting to cache memory or complex
interleaving schemes.

4Mb DRAM SPECIFICATIONS . thes
= — The high density is made
Access Times 80ns, 100ns 80 nis, 100ns pOSSlble by our 08 micron
Operating Power 550mW, 468mW 578mW, 495mW design I‘Ules, and our 'RNin thb
Packaging ZIP & S0J Q .
Modes Fast Page Pt CMOS fabrication process. But
Nibbl Static Col )
omwe | saecim | you'd expect that from the

world leader in DRAMs. You'd
expect them to be available in all standard JEDEC package and mode
options. And they are. Youd expect them to operate on a single 5 volt supply,
too. And they do.

But we give you a few things you might not expect. A master slice
concept, for instance. That will cut your qualifying costs tremendously.
When you qualify one part, you qualify the whole family.

We save you costly testing time, too. The 8-bit parallel test mode lets
you test the unit as if it were eight 512K blocks in parallel. That takes only
1/8th of the time. And the test can be done at the component, board or system
level. In fact, your customers can test memory every time they power-up.

There’s more to tell. Much more. But we've run out of room. If you'd
like complete information, give us a call at 1-800-888-0848 ext. 517. We'l
drop a data sheet in the first mail. Service is our key component.

In Touch with Tomorrow

TOSHIBA

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC.

CIRCLE 308
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lectronics, (602) 437-5565 Western Miccotechnology. (408} 725-1660, NEW HAMPSHIRE. Cronin Electronics Inc . (617) 449-5000 Marshall Electronics Group (617) 658-0810 Ste
hall Electronics Group, (201) 882-0320 (609) 234:5100 M Igray Electronics, Inc . (609) 983-5010, (800) 257-7808, (800) 257-7111, Sterhing Electronkcs-50 Planheid (201) 769-

NEVADA, Marshal! Electronics Group (916) 5355700, (602) 496-0290 Sterling E
(617) 273-2800, NEW JERSEY, General Companents Inc . (609) 768-6767. Mars!
Stering Electroncs-Albuquerque (505) 884 193 NEW YORK, MarshallElectronics Group, (516) 273-2424, (607) 798 1611, (116) 2357620, Mikgray Electronics,
(404) 393-9666 Aesco Raiegh. (319) 781-57H0 NORTH/SOUTH DAKOTA. Marshall !
(216) 343-1415, CXLAHOMA. Marshall Eledrones Group, (%0 2335200, W zl‘qsrzy E;eas & o X
ronics Groups, (600) 234-9100 (412) 738-04d1, M leveland, Inc . (216) 447-1520 (800} 257- -1, , Cron ! )
Enﬁ:m:?m?muzi Gm)nn. (205)06(!»91,35 Migray sui:;m Inc . (404} (393-9666. Rcsw( Rale)m"-( -5700, . Mar: 5 5200, 4 - 512) B37-1991 Milgray Electronics, Inc , (214) 248-1603 (713) 240-5360, Sterling Electronis. (713) 63-6500 (512) B36-1341,

(617) 5386200, Mestern Microtechnclogy” (617) 273-2800, VIRGIMIA, Marshall Electronics Group, {301) B40-3450, Stering Electronics, (703) 742
Marshall Electronies Group, (414) 797-8400. (414) 475-6000. Miigray, {708} 253-1212. Repiron Electronics, (612) 938-0000 CANADA, Marshall Electronics
(514) 697-8676, (116) 6368314, (613) 596-R34C, (604) 294-1166

riing Electronics-Boston (617) 938-6200 vassters Microtechnology.
3 3 7000 NEW MEXICO, Marshall Electionics Group {602) $96-0290
Inc , (516) 420-3800, (716) 235-0830, Rome Electronics, (315} 237-5400 NORTH/SOUTH CAROLINA, Marshall Electromics Group (915) 878-9882 Migray Electronics, inc
(513) BIB-44B0 (216} 248-1788 Migray/Cleveland, Inc , (216) 447-1520 (800} 321-0006 Repiron Electr nics_ (614) 436-6675,
i roup. (503) 644-5050 Western Microtechnology. (503) 629-2082, PENNSYLVANIA General Components Inc, (! 9) B8 6767 Marshal
(617) 938-6200, Western Microtechnology, (617) 73-Z800. TENNESSEE.



These excellent suppliers
to worldwide quality

A M ORETA & CO.
ADVANCED MICRO DEVICES, INC.

AMP INCORPORATED

ANDERSON FISCHEL THOMPSON
ANIXTER BROS., INC.

ARKWRIGHT MUTUAL INSURANCE COMPANY
ASTRO INSTRUMENT CORPORATION
AUSTIN FOAM PLASTICS, INC.

BEACON INDUSTRIES, INC.

BMC SOFTWARE, INC.

BODENSEEWERK GERAETETECHNIK GMBH
BOLIDEN METECH, INC.

BOURNS, INC.

BOWCAM CONTAINER, INC.

BRADFORD ELECTRONICS, INC.
BRIGGS-WEAVER, INC.

BURLE INDUSTRIES, INC.

COMDISCO, INC.

COMPOSIDIE, INC.

CORR TECH INCORPORATED

DAI NIPPON PRINTING CO., LTD.
DEGUSSA ELECTRONICS PTE. LTD.

DIXIE ELECTRONICS, INC.

DONOTECH ELECTRONIC MANUFACTURING, INC.

ELECTRO SCIENTIFIC INDUSTRIES, INC.
ERNI COMPONENTS, INC. (USA)

ESAU & HUEBNER GMBH

FORTUNE INDUSTRIES

FRITZ COMPANIES, INC.

G & G INDUSTRIES

GOLDSMITH'’S INCORPORATED
GRAYBAR ELECTRIC COMPANY, INC.
HEMLOCK SEMICONDUCTOR CORPORATION
HENLEY PAPER COMPANY

HITACHI CHEMICAL CO., LTD.

HO CHEN COMPANY

IMPRIMERIE BAUD

INDY ELECTRONICS, INC.
INSTALLATION & DISMANTLE, INC.
INSTANT PHOTOS, INC.

INSULFAB PLASTICS, INC.,
PLASTIC FABRICATORS DIVISION

INTEL CORPORATION

INTEROX AMERICA

KEMET ELECTRONICS CORPORATION

KES SYSTEMS & SERVICE PTE. LTD.

KESU SYSTEMS & SERVICE, INC.

KOA SPEER ELECTRONICS, INC.
KOMATSU ELECTRONIC METALS CO., LTD.
KTI BI-METALLIX, INC.

KYOCERA CORPORATION

KYOCERA NORTHWEST, INC.

K. E BASSLER COMPANY, INC.

LAUBE TECHNOLOGY

LEA RONAL, INC.

LEYBOLD VACUUM PRODUCTS, INC.
MAJOR ELECTRIC SUPPLY, INC.

MAJORS SCIENTIFIC BOOKS, INC.
MANVILLE FOREST PRODUCTS

MICRO METALLICS CORPORATION
MICRO TECHNOLOGY OF BREVARD, INC.
MOORE BUSINESS FORMS, INC.

MOTOROLA SEMICONDUCTOR PRODUCTS, |
MICROPROCESSOR PRODUCTS GROUP

MOTOROLA SEMICONDUCTOR PRODUCTS, I
STANDARD LOGIC/ANALOG IC GROUP

MRL INDUSTRIES, INC.

M.M. MICROWAVE LIMITED
NARUMI CHINA CORPORATION
NOVELLUS SYSTEMS, INC.
OPTO MECHANIK, INC.
PHOTOCIRCUITS
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support TT’s commitment

leadership.

POWR-LIFT CORPORATION
PRECISION PRODUCTS CO., INC.
PREH WERKE GMBH & CO. KG

REAL-TIME LABORATORIES, SUBSIDIARY
OF ARGO-TECH CORPORATION

REED PLASTICS CORP.

REVERE COPPER PRODUCTS, INC.
REYNOLDS METALS COMPANY
SEIKO INSTRUMENTS GMBH
SHELDAHL INC.

SHIPLEY COMPANY, INC.

SIGNETICS COMPANY, DIVISION OF
NORTH AMERICAN PHILIPS CORP.

SOUTH CAROLINA BOX, INC.

SOUTHWESTERN BELL MOBILE SYSTEMS, INC.

SOUTHWIRE COMPANY
SPECIALTY OPTICAL SYSTEMS, INC.

SPINCRAFT, WI
DIVISION OF STANDEX PRECISION
ENGINEERING

TDK CORPORATION OF AMERICA
TEMPLE, BARKER & SLOANE, INC.

TEXAS INSTRUMENTS INCORPORATED,
SEMICONDUCTOR GROUFP,
GENERAL PURPOSE LOGIC DIVISION

TEXAS INSTRUMENTS INCORPORATED,
SEMICONDUCTOR GROUP,
LINEAR PRODUCTS DIVISION

TEXAS VALVE & FITTING COMPANY

THE COLOR PLACE, INC.

THE TRIDENT COMPANY

TOKYO OHKA KOGYO CO., LTD

UNITED STATES INSTRUMENT RENTALS, INC.
WHITTAKER POWER STORAGE SYSTEMS
ZILOG INCORPORATED

23-0286

Congratulations to the winners
of the 1989 Texas Instruments
Supplier Excellence Award.

Customer satisfaction through Total Quality is
one of TI's most important corporate objectives.

We are meeting this challenge through the
pervasive integration of a Total Quality Culture
into our organization, our processes—and our
supplier relationships. It involves every
employee in more than 50 TI plants and 17
countries. And, it involves our suppliers
throughout the world.

It is with special pride that we announce
the recipients of the 1989 Texas Instruments
Supplier Excellence Award. This select group,
chosen from our supplier base around the world,
has demonstrated an unusual commitment to
the principle of total quality in supplying their
products and services to Texas Instruments.

We congratulate each of these suppliers and
their employees for outstanding performance in
meeting our requirements. . . with excellence.

{i,
TEXAS
INSTRUMENTS
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The *1 Workstation Memory Vendor Now
Supports the *1 Workstation Company

Clearpoint Introduces HP-Compatible Memor

Clearpoint, the only manufac- Memory for the full line of
turer of memory for both Apollo workstations...

Hewlett-Packard and Apollo Clearpoint's DNXRAM series.

%%%};‘2’0 &opv;t?lflfeervii?f{t?gﬁP The DNX4RAM, available in 4 MB

. and 8 MB configurations, is a one board

9000 Selzles 35 O}{3 ’i_? E.93P memory solution for the Apollo Domain
workstations. The HPME-93 4000 series — the DN 3500, 4000, and
is backed by.Clearpomt S 4500. Populated with 100 ns fast page-
comprehensive support program:  mode DRAMs, the DNX4RAM offers

o lifetime warranty performance identical to Apollo boards.

¢ next day repair/re lacement  Hamess the full power of your Apollo
¢ 24-hour technica support 3000 series of workstations! The

hotline. DNXRAM offers 1 MB or 2 MB
The HPME-93P array board is available ~ apacities on a single board. By using
in both 4 MB and 12 MB configurations. 256. Kb ZIP DRAMs, tbe DNXRAM
Using 1 MB DIP technology, the array delivers twice the density per slot.

board brings your system to its full
16 MB/slot capacity.

The HPME-93P is user-installable; no g

jumper configuration is needed. The HP

9000 Series 350/370 includes built-in

diagnostic testing to insure easy CLEARPO’N T

installation and a high-spced bus for

no-wait state processing.

The following are trademarks of the noted companies Ciearpoint/Clearpoint Reseacch Corporation; Hewlett-Packard, HP, and HP 9000
Series 350/370/Hewlett-Packard Company; Apollo, Apollo Domain 3000/4000 Series, DN 3500, 4000, and 4500f{Apcillo Computer; Apple/

Apple Computer. Inc; Sun/Sun Microsystetns; Compay/Compag Computer Corporation; DEC/Digital Equipment Corporation: IBM/ Inter-
national Business Machine Corporation.

Other Clearpoint Workstation
Memory Families:

O APPLE

O SUN

O COMPAQ

O DEC

O IBM

Call or write for
Clearpoint’s compre-
hensive workstation
brochure and the
Designer's Guide to
Add-in Memory.

Clearpoint Research Corporation
35 Parkwood Drive
Hopkinton, MA 01748
1-800-CLEARPT  (508) 435-2000
Telex: 298281 CLEARPOINT UR
Clearpoint UK Limited: 44-628-667-823
Clearpoint Europe B.V.: 31-23-273-744
Clearpoint Deutschland: 49-6430-2222
Clearpoint Japan KK: 81-3-221-9726
Clearpoint Canada: (416) 620-7242

CIRCLE 236




NEWS

HERE'S A 1-2-3
FOR FAGTORY ...

It must be spring, be-
cause Lotus Develop-
ment Corp. is positively
abloom with new versions
of its mainstay spreadsheet,
1-2-3. There’s one for the
factory and others for VAX,
Sun, and IBM systems.
This month’s Interna-
tional Programmable Con-
troller conference will host
a splashy welcome for the
new factory-floor program.
Called @Factory, the soft-
ware works with ordinary
1-2-3 version 2.X programs,
allowing spreadsheet users
to send and receive infor-
mation over local-arca net-
works. Developed by the
Cambridge, Mass., compa-
ny in conjunction with
General Motors  Corp.,
@Factory can read data
into spreadshect cells from

networked manufacturing
cquipment such as pro-
grammable controllers, ro-
bots, and CNC machines.
Likewise, it can pull infor-
mation from spreadsheet
cells and send it to equip-
ment on a network. @Fac-
tory will carry a $795 sug:
gested list price.

Lotus says that third-par-
ty integrators are develop-
ing versions to work with
specific kinds of LANs. The
first such program, de-
signed for Manufacturing
Automation Protocol nets,
is from Systems Integration
Specialists Co. of Warren,
Mich. The price of a total
system—1-2-3, @Factory,
network-interface software,
and a network board and
modem—will vary with
the supplier. @

FRONT

| 123
VERSION 2.X
EXAMPLE
@FACTORY @READ,
CONFIGURED @WRITE A@DFS(I:I‘I OIEY
FOR MAP MENU — CLublNG ’
NETWORK OPTIONS HOOKS
\ " (CONTROL
CONTROL __| BLOCK) FOR
7-LAYER BLOCK WETWORK
OSl M?DEL INTERFACE
| wws BoRE
(MANUFAC- 7 NETWORK
TURING - — 18R]
MESSAGE 6 | | (TERMINATE
SPECIFICA- AND STAY
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One version of Lotus’s @Factory, from Systems
Integration Specialists, works with MAP networks.

... AS WELL AS VERSIONS FOR DEC'S FAMILY OF VAN MAGHINES

Extending its  so-called
cross-platform  strategy, Lo-
tus has unvciled two ver-
sions of 1-2-3 for the VAX
family of computers from
Digital Equipment Corp. The
two are for VAX/VMS com-
puters and for DEC's Allin-1
integrated  office  software.
Both are based on 1-2:3 re-
lease 3, the long-delayed
variation of the spreadsheet
that became available in
mid-1989.

Both versions are the
fruits of a November 1988
joint development and mar-
keting agreement between
Lotus and DEC, based in
Maynard, Mass.

The version for VAX/VMS
lets users share spreadsheets
around a network, providing
cross-platform file and data

sharing as well as access to
corporate data on a VAX.
Lotus's plan is 1o offer ver-
sions of the spreadsheet,
which is widely used in per-
sonal computers, for all major

vendors’ computers; provid-
ing 1-2-3 for the VAX world is

the latest move in that
growth strategy.
In January, Lotus inuo-

duced 1-2-3 for Sun Microsys-

tems Inc. Unix workstations,
followed in February with a
version for IBM Corp. main-
frames and last month with
one for OS/2. Sill 10 come:
Presentation Manager and the
Apple Macimosh. @

THIS MONOLITHIC DSP INCLUDES 16-BIT DATA CONVERTERS

Analog Devices Inc. ex-
pects to see first silicon in

July of a mixed-signal pro-

cessor that the Norwood,
Mass., company is counting
on to boost its fortunes in
the growing DSP business.
It's a digital device that also
incorporates  16-bit analog-
to-digital and digital-to-ana-
log converter sections in
one monolithic CMOS chip.

This isn't the first such
mixed-signal  processor;

AT&T Co. has also an-
nounced one, aimed primar-
ily at digital mobile radios.
But Analog Devices will
quote full 16-bit resolution
for the analog stages, against
13 bits for the AT&T unit.
Designated the ADSP-
21MSP50, the circuit extends
the company's ADSP-2100/
2101 family. Those products
probably account for about
5% of a 1989 DSP device
market estimated at $270

million by Forward Con-
cepts. The Tempe, Ariz., re-
search house says the DSP
and mixed-signal processor
market could hit $1.8 billion
by 1995.

The new part should put
Analog Devices in a position
o sweeten its reputation—
and its market share—as the
device wins sockets in digi-
tal mobile radio, industrial
noise cancellation, and se-
cure communications. @
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Chalking up a billion dol-
lars in revenue in 1989, the
market for clectronic design-
automation software tools has
finally matured. And  there’s
no cnd in sight: the market
will forge ahead at a com
pound annual growth rate of
3% through 1993, says Vic-
toria Hinder. director of re
scarch at the Technology Re-
| scarch Group in Boston.

Signs of market maturity
are evervwhere, says Hinder.
One is the fact that Thomas
Bruggere. chairman of EDA
heavyweight Mentor Graph-
ics Corp. of Beaverton, Ore.,
is  making the keynote
speech  at the  Electro/90
show in Boston on May 9.

Concurrent engineering s
the lutest catchphrase in the
CAE'CAD market these days
and cvervone in the busi
ness is busily climbing on
the bandwagon (see p. 50).
‘This month. Mentor Graph-
ics Corp. of Beaverton. Ore.,
and Hewlett-Packard Co.'s
Loveland  Instrument  Divi-
sion in Loveland, Colo.,
have joined forces to extend
concurrent engineering into
test  development.  Mentor
has agreed to connect the
HP line of board testers to
its CAE/CAD environment.

‘Customers want a solu-
tion to their entire product
development  problem,”
says John Young, HP's presi-
dent. “They also want to
link their design activitics
with manutacturing and test.
something  that  HP s
uniquely  positioned to do.
And by integrating Mentor's
simulator with HP’s board-
test system. we'll be able to
provide cven stronger links.”

What that means initially
is that Mentor will provide a
model of the HP board tes:

{ N———

Another is the rapid on-
staught of standards.

Hinder breaks the tools
market into three pans. The
first contains software sales
into applications in custom
IC and ASIC design. The

Where EDA
Software Dollars Go

1990
For ICs 613.9
For ICs and boards 3749
For boards onty 665.9
Total 1,654.7

SOURCE: THE TECHNOLOGY RESEARCH GROUP INC.

EDR SOFTWARE MARKET GROWS UP-AND UP, AND UP...

second is tor tools used for
both ASIC and board de-
sign. such as those from
Mentor Graphics. The third
category  encompasses  only
those tools used for board
design. @

{$ Millions)

1991 1992 1993
790.8 1,073.3 1,396.6
520.2 685.9 851.7
842.7 1,050.3 1,236.1
2,153.7 2,809.5 3,484 .4

ters in its CAE/CAD simula-
tor. This will enable the de-
signer to determine if the
simulation vectors he devel-
ops when designing a board
will be useful for testing the
board on the HP test system.
This capability will be ex-
panded further to include a
test-cngineering workstation

_ e ———————————————

MENTOR AND HP EXTEND GCONCURRENT ENGINEERING TO TESTING

where test engineers can be-
come an integral part of the
design team.

In this capacity the test
engineer can contribute data
about how testable a design
is before the design is actu-
ally realized. Currently. de-
signers pass a completed de-
sign to test engineers.

DG'S SOVIET VENTURE IS OPEN FOR BUSINESS

Data General Corp.'s joint
venture with an Austrian and
a Soviet tirm is open for busi-
ness. Called Perckat, the oper-
ation links the Westboro,
Mass., computer maker with
NPO Parma, a Moscow soft-
ware developer, and Voest Al
pine Veriebs, which is the
Moscow-based murketing or-
ganization for an Austrian in-
dustrial engineering and con-
tracting firm  [Electronics,
Jarary 1990, p. 17).

Perekat, headquarted in
Perm, is now registered and
recognized by the Sovict
government, and last month

at a meeting in Westboro it
elected its board of directors
and chairman. The head
man is Dieter Cehovin, a
Voest Alpine senior vice
president. The managing di
rector in Moscow is Valery
Borduger, deputy director
general of NPO Parma, who
says he’s “anxious to get”
the MV/7800 computer from
Data General.

To date, NPO Parma has
been porting its software to
the less powerful MV/2000,
which was cleared for ex-
port to East Bloc nations
earlier by Cocom. @@

EUROPE IS BEGOMING
THE HOT AREA FOR
SOFTWARE SALES

For software companices.
the action is in Europe. The
reason: there will be steady
growth in the European
market for the next two
vears, according to a study
by senior analyst Dennis Ex
ton of Merrill Lynch in Lon
don. He is predicting 12% to
15% sales gowth in 1990
and a full 20% rise in 1991
These come on the heels of
a 15% jump in 1989.

Europe has always lagged
behind the UL S, in creating
a well-developed, homoge-
neous market for software.
The industry is fragmented.
Even the lcading European
software manufacturer, Paris
based Cap Gemini Sogeti,
has no more than 5% of the
Europcan market, says Ex:
ton, and only 10% of its na-
tive French market. The re-
sult has been a smaller mar
ket producing discrete, cus-
tomized software.

Now three factors are
changing all that: the at
tempt to create a “‘common
tool environment™—-that is
a standard - for European
software, increasing compe
tition from hardware ven
dors, and the need to up-
grade svstems to cope with
the single integrated market
in 1992, Exton savs.

As computer makers go in
ternational to deal with those
changes, software makers will
have o follow suit. Concen:
tration can be expected paral-
lel to the shakeout taking
place among hardware manu-
facturers.  While  software
firms in Europe are gencrally
small and undercapitalized.
expect a wave of mergers
and acquisitions to create big:
ger international players, Ex
ton says. @
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GAN YOU SPOT
THE CROSSTALK
PROBLEM

IN THIS DESIGN?

If not, you’re not alone. High-
speed board designs can create
electrical problems that even the
most experienced designer can’t
spot. And that usually means
schedule slips and several costly
prototypes before you getitright.
But now you can catch these hidden
problems before prototypes are
built, using Valid’s Allegro PCB
design system.

Allegro’s Signal Noise Analysis
and on-line Electrical Parameter
Calculator enable you to eliminate
potential electrical errors early in

Catching electrical problems during the design
process helps ensure design teams of first-time
working prototypes.

Valid, 2820 Orchard Pkwy, MS-27, San Jose, CA 95134

PCB Ed3tor O eutay crom-tBin rd  SHEWAL RDISE ANALYSIS

the design cycle, without resorting
to clumsy “rules-of-thumb” meth-
ods. With Allegro, you get actual
electrical analyses of the physical
design including reflection, cross-
talk, thermal shift, and ohmic loss.
Plus detailed data on impedance,
capacitance, inductance and etch
delay.

Allegro’s advanced design tools
provide a total PCB engineering en-
vironment to handle even the most
complex board designs. With rules-
driven component floor planning
and route prioritization. Automatic
route-to-length/delay. Automatic
interconnect scheduling, terminator
assignment, and 45-degree routing.
And more.

With this unique combination
of features it's not surprising that
almost every major U.S. computer
manufacturer uses Allegro for their
PCB designs. If high-speed design
is an issue for you, then you need a
Valid answer. For complete details,
call 1-800-821-9441. In California:
408-432-9400 x 2207.

CIRCLE 252

TOUGH ISSUES
VALID ANSWERS

or 16 Window

ssxinum ohmic Loss Rulo

8 Maximim Externsl Nuise Ru
Hintmue Nafse Margio Rule

With Signal Noise Analysis, users
define acceptable levels of cross-
talk, reflection, thermal shift, ohmic
loss and other transmission line
characteristics.

When violations are found, they’re
highlighted in a data table and on the
layout for easy correction.

VALID

Automating the Process of Design
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3-0 GRAPHICS THRIVE ON STANDARDS

raphics stan

dards are steal-
ing the scene in the
workstation business,
and Evans & Suther
land Computer Corp,,
a longtime star in pro-
prietary graphics hard-
ware, has just adopted
them with a  ven
geance. To deliver the
performuce of propri-
etary hardware but
conform to the emerg:
ing ANSI standard for
three - dimensional
graphics in the X Win-
dow environment, the
firm has implemented
PEX in hardware.

PEX is the X-Window ex-
tension of ANSI's Phigs
(Programmer’s  Hierarchical
Interactive Graphics System)
standard. E&S is the fust to
market PEX in hardware or

software, says H. Quintin
Foster, vice president of the
graphics workstation unit.
Just for good measure, the
Sale Lake City company also
uses the Motif graphical
user interface and a Unix

operating system. All this
makes the company’s ESV
series of workstations more
attractive to systems integra-
tors and value-added rescll-
ers. OEMs and VARs have
not been E&Ss favored

marketing channels in
the past, but Foster
says the company is re-
ceptive to new rela-
tionships there.

Under the hood of
the ESV  workstation
family is the R3000
RISC chip set from
MIPS Computer Sys-
tems Inc. But the ESV's
graphics performance
is more dependent on
digital-signal-processor
arrays  along  with
E&S's famed graphics
algorithms. Up to four
DSP coprocessor cards
can be added to the
base system, which is ficld-
upgradable. The top-ofthe
line ESV50 can draw
100,000  Gouraud-shaded
polygons/s. The ESV series
is available now at prices
from $49,000 10 $85,000. @

TI BROADENS ITS DSP LINE TO ATTACK LOW-PRIGE APPLICATIONS

Texas Instruments Inc.’s
digital-signal-processor - divi-
sion has started to deliver
floating-point  performance
at prices usually associated
with integer DSPs. The vehi-
cles: Tr's TMS320C31 and
TMS320C:30-26 chips.

Recognizing that DSPs are
headed  for  price-sensitive
applications such as high-
speed  modems, three-di-
mensional  graphics, and
multimedia ~ workstations,
‘ITs Houston-based DSP op-
eration has trimmed some of
the high-end features from
its top-oftheline, 32-bit,
floating-point TMS320C30 to
create the two new devices.

For example, the C31 is
object-code-compatible with
the C30 but has just one in-
ternal bus, one secrial pon,
and no on-chip read-only
memory. It comes in a 132-

pin plastic package, instead
of the C30’s 181-pin ceramic
pin-grid array. The device
can perform 33 million float-
ing-point instructions/s, just
like the C30.

When the C31 goes on
the market during the fourth

quarter, it will be priced be-
low $35, says Kun-Shan Lin,
DSP marketing manager.
The second device, the
C30-26, has the same feature
set as the C30, but runs at
26 MHz instead of 33 MHz
It has a typical cycle time of

75 ns, compared with the
C30’'s 60 ns. Consequently,
performance is downgraded
to 26 megaflops.

The C30-26 is available
now and is priced at $100
each in 10,000-unit pur-
chases. That's half the price
of the C30. @

KONTRON'S INDUSTRIAL-STRENGTH PG USES THE EISA BUS

The IP Lite portable com-
puter from Kontron Elek-
wonik. which is rugged
enough for industrial applica-
tions, is the fust of its kind to
use the Enhanced Industry
Standard  Architecture, says
the Munich, West Germany,
company. The ruggedized 22-
Ib, 32-bit machine offers two
microprocessor  options—In-
tel Corp’s 80386SX or
80380DX chips—and the
choice of MS-DOS, 0OS/2, or
Unix operating systems.

Seven slots in the passive
EISA bus pemit substantial
expansion opportunitics  so
the machine can be used as a
programming unit for indus-
trial controllers, a portable de-
velopment system for Unix
applications, or a network an-
alyzer for the integrated ser-
vices digital network.

A diecast magnesium
housing cnables the 40- or
100-Mbyte hard-disk drives
to withstand a 3t drop
while they're up and run-

ning. The machine opcrates
at temperatures up to 50°C.
Prices range from $8,395 to
$9,995, depending on the
processor. Volume deliveries
arc planned for June, with
an 804806-based version to
come later this year.
Kontron distributes and
services the IP Lite through
three U.S. firms: Kontron
Northeast, Beverly, Mass,;
Kontron Mid-Atlantic, Laurel,
Md.; and Kontron West,
Sunnyvale, Calif. @
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RADIUS ROTATES
ITS MAC MONITOR
AND TARGETS IBM

The desktop  publishing
market continues to demand
system-specific hardware,
and a pivoting display-con-
troller combination from Ra-
dius Inc. of San Jose, Calif.,
may start a new trend for
the 1990s.

Aptly named the Pivot,
the 19- and 21-in. diagonal
monitors for Apple Comput-
er Inc’s Macintosh machine
swing from a portrait (verti-
cal) oricntation to a land-
scape (horizontal) position.
This movement allows for
cither large single-page dis-
plays or sideby-side, two-
page displays.

When the Pivot is reori-
ented, a position-sensing de-
vice signals the controller
card to rotate pixels at a rate
of 51.27 MHz as they are
sent from the interface to
the display. At the same
time, software automatically
reorganizes the Macintosh’s

internal graphical interface
as well.

Although primarily a Mac-
intosh-oriented company for
most of its five-year history,
Radius is moving quickly
into the IBM Corp. world.

At the Pivot product intro-
duction, Radius president
Mike Boich desaibed the
two-page-display market for
the IBM sector as being
equal to the Mac market in
size. Radius. started shipping

its first two-page display for
the IBM PC AT architecture
last month.

Pivot displays two or four
shades of gray and may be
upgraded 10 16. Resolution
is 640 by 864 pixels in the
landscape position. The dis-
play is priced at $995 and
the controller lists for $695.
The 19- or 21-in. PC-AT-com-
patible displav is priced at
$1,395 and its controller
card, $795. O

’

LS| LOGIC PUTS TOGETHER A SPARC SOLUTION FOR $1,300

Following a success strate-
gy formulated by others in
the personal computer mar-
ket, LSI logic Corp.’s Micro-
processor Group in Milpitas,
Calif,, has devised a com-
plete motherboard logic chip
set to support the Sun Micro-
systems Inc. Sparc chip.

The Sparkit will crcate a
path 10 low-end worksta-
tions competitive with high-
end PCs based on CISC pro-
cessors, says Prem Nath, the
Sparc division’s marketing
manager. Besides the three
core processing chips—
the integer, floating-point,
and memory-management
units—Sparkit will have a
memory-control unit, stan-
dard 1/O controller, Mbus-

0-Sbus controller, and the
direct-memory-access  con-
troller. The chip set will be
available in two speeds—25
and 40 MHz—which will de-
liver 18 million instructions,
s and 29 mips, respectively.

Samples of the 25-MHz sct
will he priced at 81,327 in
100-unit quantitics. They will
be available in June, with
the 40-MHz version coming
on line by the end of the
year. @

NATIONAL'S ECL
SERIES MIMICS
TIL'S TRAITS

Responding to an increas
ing demand from systems
designers for cmitter-cou-
pled logic that is as casy to
usc as TTL, National Semi-
conductor Corp. of Santa
Clara, Calif., this month in-
troduced a new ECL family:
the F100k 300 serics.

This new logic series
boasts the same  750-ps
switching rate as the 100k
and 10k ECL familes that
were first marketed by Mo
torola Inc. and later fol-
lowed by similar product
lines from other semicon-
ductor makers.

But the F100k 300 series
reduces the skew commonly
found in ECIL and - perhaps
more importantly-—adds a
number of sought-afier fea-
tures. Among them: TTL:-like
power dissipation, operating
temperature,  clectrostatic
discharge tolerance, and
supply-voltage ranges.

All this will boost accep-
tance of ECL among TT1. us-
ers, says Peter Groth, ECL
product marketing manager
at National. So far, these users
have heen reluctant to shifi 10
the more complex board de-
sign rules of traditional ECL
families, despite the through-
put improvement. &

TADPOLE'S 68040-BASED BOARD GHECKS IN AT 20 MIPS

Two single-board comput-
ers from Tadpole Technolo-
gy Inc. use 25-MHz versions
of Motorola Inc.'s 68040 to
deliver up to 20 million in-
structions/s and 3.5 million
floating-point instructions/s.

The Waltham, Mass,,
firm's TP40V and TP41V are
the latest entries in the mar-
ket for 68040-based prod-
ucts. Their performance

places them between a 13.5-
mips 68040 board from
Heurikon Corp., Madison,
Wis., and a 26-mips model
from Force Computers Inc.,
Winchester, Calif., both of
which were introduced re-
cently [Electronics, February
1990, p. 21].

The TP40V offers a Small
Computer Systems Interface
and is aimed at high-end

VMEbus applications that
call for SCSI, networking,
and serial input/output on
one board. The TP41V pro-
vides a VSB bus interface for
dual-bus architectures. Both
sell for about $4,000, de-
pending on options. Tad-
pole’'s TPIX version of Unix
is available, as are various
real-time kernels and devel-
opment environments.
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Empty boxes. Empty promises.

Pt SRS e —— T ——————f
You can’t build a
production schedule on
emply promises.

When your success
depends on being first to
market, nothing costs
you more money — or
credibility — than a
product that isn’t
shipping

Your contract manu-
facturer has to deliver on
time. And there is no
substitute for technical
professionals who are
flexible, responsive and
dedicated to completing
your product.

AVEX built its
business by delivering
SMT and through-hole
products on time, to
specifications and within
budget. Our production
team makes your
emergencies their
emergencies and does
whatever it takes to get
your product delivered

on schedule.
Ll
N manufacturer. Switch to AV EX
' Lo :; ot [ 4807 Bradford Dri A Subsidianv of J. M. Huber Corporation
i CL e u s R 3550 CONTRACT MANUFACTURING AND ENGINEERING SERVICES
— e o . S o7y M Telephone (205) 722-6340 Huntsville, Alabama B San Jose, California # Singapore
FAX (205) 722-6232 Nashua, New Hampshire B East Kilbride, Scotland
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Actual ' output

20 WATTS

Actually meets

MIL-STD-2000
MIL-STD-810C
MIL-S-901C
MIL-STD-461C
MIL-STD-704D
NAVMAT GUIDELINES

Mil/Pac™ high-density military power supplies. operate at temperature extremes from —55°C to +100°C.

Introducing NDI DC-to-DC converters that meet an unprec- Mil/Pacs are designed with a field-proven topology that’s
edented combination of military design demands. Plus been verified by rigorous environmental stress screening.
having the highest power-to-volume ratios of any full-mil They’re available with MIL-STD-2000, or without. Either way,
qualified products. the specs are worth reading.

Mil/Pacs come in 20W, 35W and 50W configurations, Just write us at 2727 S. La Cienega Bl, Los Angeles, CA

with single (5, 12, 15,24,28V) and dual (+12V; +15V) outputs.  90034. Or call (213) 936-8185.

They handle a wide 14V to 31V range of input. And

WHFN RFLIABILITY IS IMPERATIVE.
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WORLDWIDE

ELECTRONICS EXECUTIVES ARE HOPING FOR
MOVEMENT IN MAY T0 EASE EAST BLOG TRADE

COGOM DRAGS ITS FEET

BY ANDREW ROSENBAUM

NYONE WHO WAS HOP-

ing for a rapid relaxation of
trade restrictions to the Eastern Bloc
has a little bit longer to wait. Cocom,
the international association that con-
trols sales of security-sensitive technol-
ogy, has so far been implacable. Insid-
ers say the earliest any change might
emerge is May.

The global electronics industry had
high hopes for a meeting of the
group—formally, the Coordinating
Committee for Multilateral Export Con-
trol—Feb. 14 in Paris. After all, the
U. S., historically the most hard-line Co-
com member, early this year had an-
nounced its support for a sweeping lib-
eralization of export rules [Electronics,
March 1990, p. 44].

“But virtually nothing did change,”
says Deborah Waggoner, manager for
international trade policy at the Ameri-
can Electronics Association in Washing:
ton. The only exception, she says, was
a shortening of the review procedure
for exports from 12 weeks to eight.
“The areas where we expected to see
change, like the decontrol of too many
low-end, older technologies that are
still restricted, were not even ad-
dressed,” she says.

That means that Western manufac-
turers still have to wait to enter Eastern
Europe with their best products, while
Southeast Asian manufacturers are al-
ready becoming established there, es-
pecially in computers. “It's a very frus-
trating situation,” complains Simone
Cools, East European manager for Intel
Europe, based in Paris.

Despite its public support of trade
relaxation, it was the U.S. that appar-
ently held things up. When other na-
tions—besides the U.S., Cocom mem-
bers include the NATO allies, Japan,
Australia, and Iceland—proposed relax-
ing many restrictions at the February
sumniit, the U. S. tabled the proposals.

Allied frustration rose to the point
where the U.S. was accused of using
Cocom to cut down on foreign compe-
tition. Negotiations are proceeding, but
industry insiders—though hopeful of
some movement in late spring—de-
scribe the atmosphere as tense.

The irony of U.S. foot-dragging is
not lost on European-based firms,
which are just waiting for their chance

to compete in the newly open Eastern
European market. “This is a market of
420 million people. That's larger than
that of the U. S. or of Western Europe,”
says Walter Schramm, marketing man-
ager for Compaq Computer Corp. in
Munich. “We simply can't afford not to
reach it.”

For example, Intel Europe has a sev-
en-member task force ready to move
its products into the East Bloc, if the
restrictions are ever revised. “We are
hoping for 386 deregulation this
spring,” says Cools. The company is

already selling one computer in the
East that it has been obliged to down-
grade in order to meet Cocom rules,
she says.

Similarly, Compaq has “only limited
arrangements for sales in the East Bloc
under current  conditions,”  says
Schramm. “Meanwhile, we have seen
aggressive attempts by Southeast Asian
clones to take over the market.” Both
Compagq and Intel are hoping that cur-
rent discussions will lead to liberalized
Cocom rules, perhaps as early as May.
“We hope that SX technology will be
freed up, as well as the 386 machines,”
says Schramm. “We have reason to be-
lieve that IBM-type mainframes in the
range of 400 million instructions per
second will also be decontrolled.”

For its par, the U.S. State Depart-
ment is optimistic that the changes
will, indeed, arrive. In a statement re-
leased after the Feb. 14 conference, a
spokesman said that the Cocom work-
ing parties would “undertake expedi:
tiously” to “adapt the Cocom regula-
tions to a changing environment.”

The AEA hopes that this will be the
case. Besides seeking a significant
number of reductions in the list of
products under Cocom supervision,
the group is pushing for other changes.
One is the suppression of licenses
within Cocom member countries, so
that a license from one country would
be valid for all of them.

“Sales are being lost because of {Co-
com] policy,” says the AEA’s Wag:
goner, who believes the rules inhibit
American competition unfairly. “The
West just doesn’t control technology
anymore. There was a time when de-
termining what the U. S. and Western
Europe would export controlled the
level of technology everywhere. That
time is past.”

The AEA would, in fact, like the Co-
com member nations to consider
whether the pact, forged after World
War 11, is still useful. “There is a real
need to ask Cocom to move into the
21st century,” Waggoner says.

For its part, Cocom itself is keeping
mum. The organization is hidden away
at a mission within the U.S. embassy
in Paris. Embassy press officials won't
help reporters gain access; there is no
way to obtain official comment from
the group. @
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What happens when the market




turns faster than your product?

In electronics, sometimes the life
of your product is measured in
months. But it can take years to get
a product off the “drawing board”
and onto the shelf.

Hewlett-Packard has a better way.

Solutions that combine computer
products of the highest quality
with industry-leading applications.
Solutions that can dramatically
reduce your design and manufac-
turing cycle times. Solutions that
get your products to market before
their best years are over.

In order to retain a leading position
in an increasingly competitive
semiconductor market, Texas
Instruments looked to HP. An
interactive network of HP Apollo

Division workstations, running
both proprietary and industry-
standard design tools, helped TI
reduce its design cycle time by over
50%. And it did so during a period
when integrated circuit designs
were doubling in complexity.

Even industrial-automation experts
like Foxboro have turned to HP.
Powered by HP computer systems,
an underutilized Foxboro factory is
now running with unprecedented
efficiency. Inventory holding times
have been slashed and production
cycle time has been cut by more
than 75%.

HP has achieved equally dramatic
reductions in design and manufac-
turing cycle times for our own
products, and our manufacturing
and R&D managers would like to
share their insights. To learn more
about qualifying for an in-depth
seminar at an HP manufacturing
site, call 1-800-752-0900, Ext.
1029. We'll start by sending you
some informative case histories.

£ )l }flé i @ There is a better way.
HEWLETT
(ﬁﬁ] PACKARD
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WORKSTATIONS

[BM SYSTEM,6000 COMES ON STRONG, LEAVING
THE RT WORKSTATION JUST A BAD MEMORY

WORTH THE WAIT

BY LAWRENCE CUREAN

F IBM CORP. DOESN'T

take a sizable chunk of the work-
station market with its long-awaited
second-generation reduced-instruction-
set-computing platforms, it won't be
for lack of trying. Perhaps smarting
from the failure of its
original RISC worksta-
tion ~the RT line—in-
troduced four years
ago, Big Blue has en-
dowed the new family
with impressive tech-
nology credentials and
is pushing hard to get
third-party software
vendors to commit to
the RISC System/6000.

Competitors and an-
alysts aren’t surprised
at IBM’s technology ar-
senal, which the Sys-
tem/6000 family abun-
dantly reflects. Charles
Casale, president of the
Aberdeen Group, a
Boston market-research
firm, characterizes the
semiconductor technol-
ogy in the new workstations as “im-
pressive. The basic architecture of the
chips is quite good,” he says. “Some of
the beta users I've talked with say
they've blown away a competitor’s
workstation by a factor of 3: 1 running
actual code. IBM’s field sales pcople
are ecstatic about the 6000.”

But this product’s success will be
measured in large part in terms of how
quickly third-party application software
is available for it. Casale says he under-
stands that “not much of the porting of
applications is complete, and that's a
real issue.”

About 85 third-party developers
demonstrated their applications at the
New York and San Francisco introduc-
tions of the System/6000, and Big Blue
hopes to have as many as 1,500 pro-
grams ported to the family by the end

of the year. IBM is confident that 1,500
is a real number, says Jon Newman,
manager of AIX application solutions
in IBM’s Personal Systems business
unit in White Plains, N.Y. (AIX is
IBM’s version of Unix).

“We dealt with the applications chal-
lenge by starting the porting process as

Beta users say the 6000 has “blown away a competitor’s
workstation by 3 : 1 running actual code,” an analyst reports.

early as last summer,” he says. “It's as
aggressive a program as we could put
together.” To assist in that process,
IBM opened 15 porting centers in the
U.S., Canada, Europe, Japan, and the
UK by the end of last month, and says
it will open others in coming months.

But analyst Casale says that the com-
puter giant may have another bomb to
drop, one that could blunt the concern
about software availability: a newer
new product.

“IBM has everyone’s attention after a
blockbuster workstation announce-
ment,” Casale says. Now he sees evi-
dence that the company is just waiting
for the response from competitors—
products likely to come soon from Dig-
ital Equipment, Hewlett-Packard, and
Sun Microsystems in an attempt to
steal the System/6000's thunder. Once

that happens, Casale says, “It appears
that IBM would be ready the next day
to announce its next entry, which
would again leapfrog the competitors”
in performance.

Asked about the likelihood of such a
quick counter-response, an IBM
spokesman says only that the original
announcement included the news that
additional entries are planned in the
System/6000 family. These will include
machines positioned both above and
below the initial workstations unveiled
in February.

Casale belicves that Sun is the most
vulnerable to market-share erosion
from IBM because it doesn’t have the
product breadth that HP and DEC do
to absorb low profit margins on work-
stations. “DEC and HP
are extremely large and
well-established. They
can tolerate low mar-
gins in workstations for
a while,” he says. “But
workstations are Sun’s
only business, and
their margins are even
lower. IBM [people]
are masters at under-
standing financial state-
ments” and then posi
tioning their products
shrewdly in response,
Casale adds.

Sun Microsystems
Inc. has a two-pronged
reaction to IBM’s prod-
ucts. On the one hand,
the Mountain View,
Calif., workstation mar-
ket-share leader regards
the System/6000 “as a definite plus for
the Unix-based RISC market,” says
spokesman John Loiacono. “IBM was
the last major holdout to support a
RISC-Unix platform. Their solid second
debut adds a lot of credibility to this
style of computing. Their stature will
drag a lot of historical IBM customers
into the market who will evaluate oth-
er vendors, too, which will benefit us,”
Loiacono says.

But Sun’s other response is that even
IBM can't fly in the face of a customer
clamor for standards, and Big Blue
isn’t providing the major industry stan-
dards in the System/6000 family, Loia-
cono maintains. “IBM is using an open-
system/standards marketing approach
when in reality they've taken a propri-
etary approach [technologically].”

The System/6000 chip set is propri-
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The program

in a switch.

Introducing Vivisun Scries 20000 the programmable switches can replace 50 or more dedicated switches
disptay pushbution system that interfaces the and the wiring that goes with them. In short,
operator with the host computer. The user friendly Vivisun Series 2000 gives vou more control over
LED dot-matrix displavs can display any graphics cevervithing including vour costs.
or alpha-numerics and are available in green. red Contact us today.
or amber. They can efficiently guide the operator
through any complex sequence. such as a cheeklist
with no crrors and no wasied time. o AEROSPACE OPTICS INC.

They also simplify operator training as well as 3201 Sandy Lane. Fort Worth, Texas 76112
control pancl design. Four Vivisun Series 2000 (817 451-1141 - Relex 75-8401 - Fax (817) 654-3405

SERIES

VIVISUN 2000

Programmable display switches. Making the complex simple.
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The chip takes the composite video signal from the receiver’s baseband
processing circuitry (far right) and feeds it to the data-acquisition stage.

| CONSUNER |

[TT CHIP IS THE FIRST T0 PUT CAPTIONS
ON ATV SCREEN FOR THE HEARING-IMPAIRED

SOLID-STATE

BY JONN GISCH

ARELY SIX MONTHS AGO,
the National Captioning Insti-

tute awarded ITT Corp. a $1 million
contract to develop a chip that puts
captions on a TV screen for deaf and
hearing-impaired viewers. Already the
landmark component is on its way to
becoming a commercial device, with
first silicon expected next month.

Buili into a TV set to decode the
digital captioning data contained in the
21st line in the verical blanking inter-
val of an NTSC signal, the chip was
conceived at Intermetall GmbH, lead
house of the ITT Semiconductors
Group in Freiburg, West Germany.

Now in the final stages of develop-
ment at the group's facility in Shelton,
Mass., the chip could be available to
set makers as engineering samples late
this year. Receivers using the device
could be on U. S. markets by late 1991
or 1992

There are some 12 million Ameri-
cans with hearing disabilities, 4 million

CAPTIONS

of whom have said they would be in-
terested in buying a caption-capable TV
set, says Don Thieme, executive direc-
tor for public affairs at the National
Captioning Institute in Falls Church,
va. If that weren’t enough to spur TV
set makers to take notice of this mar-
ket, some legislation might. Sen. Tom
Harkin (D, Iowa) has introduced a bill
to mandate caption-decoding devices
in all TVs sold in the U. S. with screens
of 13 in. or more. Introduced last De-
cember, the bill is with the Senate’s
Commerce Committee; a companion
measure is t0 be introduced in the
House this month.

Essentially, captioning, or line-21 tech-
nology, delivers the audio porions ac-
companying a TV program as text,
which is displayed on the screen much
like subtitles. The captions can be
shown anywhere on the screen or can
be scrolled over it, and the viewer can
switch them on and off at will. Besides
giving deaf and hearing-impaired people
access to TV, such captions are also a
boon to children and illiterate adults

who are learning to read, and to anyone

learning English as a second language.
Under the auspices of the NCI, the

major networks and cable companies

\. offer several hundred hours of cap-

tioned TV programs a week. To watch
them, viewers now need a separate de-

| coding unit that hooks into their TVs.

)| The unit is bulky—about the size of a
| flat cigar box—and at about $100 it's
| also expensive.

The ITT chip, which will be priced

| at under $10 in quantity purchases, is

the first solid-state solution. To meet
NCI's needs, “the big challenge for us

] was to combine a number of technolo-

gies and functions on a single chip,”
says Ulrich Sieben, manager of ITT
Semiconductors’ Concept Engineering
Department in Freiburg. First is the
line-21 technology, which encompasses
data acquisition, data processing, and
on-screen display techniques.

This technology had to be married
to that involving TV signal processing
and decoding, which is ITT's forte. The
company has been a leader in digital
TV signal processing since it intro-
duced its mainstay Digit 2000 chips in
the early 1980s.

In addition 1o the high circuit inte-
gration, Sieben says, the captioning
chip had to be low in cost, unlike the
external decoding units with their
many discrete components. Here too
the company met its goal. The caption-
ing chip's price tag is in line with ITT
Semiconductors’ policy of a $10 ceiling
for any consumer circuit it sells.

Industry insiders believe that the
chip will add only $20 to the retail cost
of a TV receiver. Response from TV
makers with whom the NCI has met to
discuss the device “ranges from inter-
ested to downright enthusiastic,” ac-
cording to Thieme. The chip could
also be built into an add-on decoder
box to make that alternative smaller
and less expensive, or into video cas-
sette recorders and cable converters to
produce captions on a TV screen.

The chip takes the composite video
signal coming from the receiver’s base-
band processing circuitry and feeds it to
the dataacquisition stage. This stage
separates the digital captioning data in
line 21 