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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.

in
CIRCLE 330



Cut Your Potting

and Encapsulating Costs
and Improve Product

Performance
with
Conathane.

Conathane® EN2500 Series low cost
potting and encapsulating compounds

are ideal for a full range of electrical/
electronic applications—including trans-

formers, modules, strain sensitive cir-

cuitry, coils, cable connectors and much

more!

This unique series consists of advanced technology polyurethane

compounds that feature:

® Improved thermal shock resistance over epoxy potting

compounds
® Excellent dielectrical properties

® Extremely low exotherm, shrinkage and component stress

characteristics
® Room or elevated temperature curing

® UL recognized and flame retardant versions available

® Non-MBOCA & non-TDI
The Conathane® EN2500 Series is also

backed by CONAP’s skilled customer service
personnel. They're available to work with

you at any time—your place or ours—to
ensure your complete satisfaction.

So call or write today for more information

on this outstanding series of potting and
encapsulating compounds. Just ask for
Selector Bulletin P-172,

conap

Conap Inc., Olean, NY 14760
716-372-9650, Telex: 5102452769

Available in Quart,
Gallon, 5 Gallon and 55
Gallon units.
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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 get it right.
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 Eiectrical Parameter
Calculator enable you to eliminate
potential electrical errors early in

T

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
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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.
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TOUGH ISSUES
VALID ANSWERS

wor 1d windou

B S1gna1 Aotso Parsmeters Form
haximam Reflection Rule
Kaxtwmm CrossTalk Ruls
Kaximum Therwal Shift Fuls
Xaximum Ohmic Loss Rule
Maxymum Exteraal Notse Ru)
Kintaum #otve Margin Rule

With Signal Noise Analysis. users
detine acceptable levels of crass-
talk, reflection, thermal shift, ohmic
foss and ottrer transmission line
characteristics.

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

\ALID

Automating the Process of Design



FRONT
MANUFACTURE OR DIE

et’s face it, the U. S. clectronics industry is losing its lead position in the world. Dataquest
Llnc., the San Jose, Calif., rescarch company, predicts that by 1992 U. S. manufacturers will

produce $332 billion worth of the $1.07+4 wrillion in clectronic goods produced worldwide,
. while those in Japan will turn out $360 billion worth. One reason the U. S. industry is in such
a statc is that American electronics manufacturers and government policymakers have overlooked the
importance of manufacturing superority. Japan hasn’t. If the U. S. is to return to its premier position, it
must regain world-class manufacturing capability. The inherent strength of the U. S. electronics indus-
try is its ability to innovate new products quickly. What it lacks overall is the ability to make them in
high volume, with consistently high quality, at a costeffective price.

‘There are bright spots. One industry segment that has not lost its manufacturing edge is the
Winchester disk-drive business. According to Disk/Trend Inc., a Mountain View, Calif., research
house, 31 of the 58 competitors in this market are U. S. companics. They develop new products
with higher capacity and performance quickly and bring them out through very narrow market
windows. But more important, these companies make the drives in the U. S., and they get high
yields—and world-class quality. One such company is Quantum Corp. of San Jose. In the early 1980s
Quantum struck a deal with Matsushita Kotobuki Electronics to manufacture a product called Hard-
card. Steve Berkley, chairman and chief exccutive officer of Quantum, says the company leamed a
great deal about manufacturing from its Japanese partner. He recalls that when Hardcard initially went
into production at Kotobuki, the line started off by producing a yield of more than 90%. Quantuny's
delighted U. S. engincers went off to cclebrate, while the Japanese scratched their heads in dismay at
the “low” vield. This is a work cthic thar places great value on the
highest production cfficiencies. Berkley says the experience left
a lasting impression on Quantum, one that is reflected in the
high profit margins the company now cnjoys: in excess of
30%, as compared with 20% for its rivals.

One result of its effective manufacturing capability
is in the amount of revenue cach employce in the
company produces—total revenue divided by total
number of employees. “The disk-drive industry av-

erage is roughly $50,000,” says Berkley. “Quantum’s
500 employecs alone produce $400,000 each.” An-
other measure is capital invested per dollar of in-
come. “Quantum has just under $4 of revenue for
every dollar of investment,” he continues. “The in-
dustry average is $1.25 to $1. So large a ratio of
¥ revenue dollar to investment dollar provides the
company large operating leverage.”
Quantum is not alone in being a world-class U. S.
manufacturing company. That list would have to include
Digital Equipment, Hewlett-Packard, and IBM. Howev-
er, there are few domestic companies still produc-
ing consumer clectronics or semiconductor

\ production equipment in the U. S. If this in-

> dustry is to dominate once more, it must
‘ rededicate itself to manufacturing high-
yielding, good-quality products that the
world markets want to buy. @

(\ 7

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 polygons. 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

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

With the flexible P-CAD autorouting
system. you 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 maintainsa 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 14000 P-CAD installa-
tions are slashing PCB design

Let Digital Design Lab run, test,
and debug vour 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-CA D 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, 1290 Parkmoor Avenue
San Jose, California 95126 USA
(408) 971-1300 Fax (408) 279-3752

p-cad

CADAM COMPANY

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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COVER: EASTERN EUROPE Archiving gets a shot in the arm
The next economic miracle? DAT drives and rewritable optical disks can
Western electronics firms are lining up at pack away megabyte after megabyte

the border, but major roadblocks to
economic growth remain

5 2 Real-time simulation speeds HDTV designs

......... The Sarnoff Lab’s Princeton engine
In pc-board CAD, backs are against the wall combines parallel processing with a
None of the leading vendors has even a graphical programming interface

20% market share, so the race is on to
develop breakthrough products

Tomorrow’s tester is here today
Megatest’s Polaris hits 100 MHz with a
tester-per-pin architecture

Melding design and manufacturing
The idea has been kicking around for a
while; is anybody out there listening? ~ PAGE 76

PAGE 85 AMD ups the ante in the PLD war

A new CMOS family aims to head off the
competition in speed and density

Can a new router work some voodoo?
Daisy/Cadnetix hopes that a powerhouse
product, the Voodoo Router, can help it
rise above the financial mire

Nonimpact printers transform the office
And that’s good news for chip makers
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MiCIOprocessors - S o PAGE 52
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News Front
¢ Bell Labs is out to prove
something with the optical
computer
¢ Look out Compagq,
Toshiba’s got a notebook
computer too
¢ Final link forged for FDDI
standard
e New HDTV consortium
looks at 1995—and not just
broadcast

Products to Watch
o Intergraph adds graphics
punch
¢ Northern Telecom’s
Meridian 1 PBX talks to
more computers
o U. S.{talian combo fills
out ISDN line with
U-interface
e Raster Graphics’ new
plotter gives color output

European Observer
¢ Will the IBM-Siemens
pact boost Jessi?

e Philips points the way to
a giant step in data density
e Siemens scores big in
chips with 65% rise

WORLDWIDE NEWS

Chip Sets
The first off-the-shelf
multiprocessor chip set
features a different
architecture

Consortia
The end of U. S. Memories
is only the start of what
could be a long battle

Semiconductors
BiCMOS is moving out of
the high-performance niche
and into the mainstream

LAN Servers
A flock of fledgling
computer companies is
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Go-Video
Can R. Terren Dunlap win
his war over the double-
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Orbit Semiconductor
Speed and accuracy are the
secrets to Orbit's success

Fluent Machines
Startup artist David L.
Nelson has a new
endeavor: multimedia
computing

Companies covered in this issue,
indexed to the first page of the article

in which each is mentioned.
ACtel COrPosis e saiesasenisnt 75  Marsushita Electric
Adams Russell Electronics..... 68 Industrial Co. ......c.coooeiiinees 76
Adobe Systems Inc. ............. 58  Marsushita Kotobuki
Advanced Graphics Elec:pnics ........................... 4
Applications ...............coo..... 62 Maxoptix Corp. .....ooovvvneenns 62
Advanced Micro MegatesECorp‘. ..................... 70
Devices Inc. ..........19, 58, 75  Mentor Graphics
Alcatel NV hA(:Ol‘p P ........................ 19. 52
; otion Picture
ﬁ:pha(romx bocsis s 62 T S 76
OEIR COTD i s s <esnetr piarstasss 75
7 : Motorola Inc. ..ccooviicvicinnnnn. 58
An;encap E lectronics National Broadcasting Co. ... 19
ssocu‘mon ......................... 30 National Semi-
Apollo Computer Inc. .......... 80 RS tOE CORDS e 19, 58
APpIE COMPUIEE NG orrts 58 NMB Semiconductor Co. ..... 30
AT_&T Bell Iabon_nones """" 19 Northern Telecom Lid. ........ 45
Bllb CAP International <3 Orbit Semiconductor Inc. ..... 79
DUCoy s s eiuaea s smrnasanciasens 5D
BIS Mackintosh Led. ............ 45 Pacific Numerix Corp. .......... 52
Booz, Allen, Hamilton.......... 72 Peripheral Strategies Inc. ...... 62
Bull HN i 47 Philips Consumer
Cadence Design ElCCITONICS, wasoaersssomssressainee 19
Systems Inc. .o 19 Philips International NV ....... 47
Canon INCioniicaisoosecciauiiony 58  Philips Research

.45
- 98

Chorus Systemes.....
Cirrus Logic Inc. .......
Colorado Memory

Systems Inc. ..cccccooiinnriciiian 62
Compaq Computer Corp. ..... 19
Craig-Hallum Inc. ......cocenee. 76
Cypress Semiconductor

875y i oo T O S I 75
Daisy/Cadnetix Inc. .......52, 56
Data General Corp. .....c.oc... 47
Dataquest Inc. ... 58, 72
David Sarnoff Research

Center i iiertineeaaiorin 19, 68
Densitron Ltd. .....ccocoeiinnninnne 47
Digital Equipment

& e e 19, 85
Disk/Trend Inc. ...ccoocneciinne 62
Eastman Kodak Co. ......cc.cc... 47
Epoch Systems Lid. . .. 62
Exabyte Corp. .....coooereciicassenes 62
Fluent Machines Inc. ........... 80
Freeman AsSSOCIAtES.....c...ocv.e. 62
Gateway Design

Automation Corp. ............. 19
GEC Plessey Telecommunica-

HONST 1 T —" 45, 47
Go-Video Inc. ......... .« 16
G ronpe Bl e rtetery 47
Hambrecht & Quist

INC eooeeeiieierimeisaenenenns 56, 70
Harris Scientific

Calculations.........coceiieiinns 52
Hewlett-Packard Co. ....... 58, 62
Hirachi America Ltd. .. ... 62
Honeywell Inc. ....occoociiininns 62
IBM COp. wovvoverrrene 30, 45, 62
Industrial Technology

Institute
IAMIOS acs5wasreer sidnvasssansitrancaionss
Integrated Device

Technology Corp. ..ccooee. 58
Intel Corp. -p.iiaiticiareianees 30, 58
Intergraph Corp. ..ccccocenneennne 52

Jessi Board of Management .. 45
Lotus Development Corp. .... 47

Laboratories ........c..cccucvenen. 45
Phoenix Technologies Lid. ... 58
Prime Computer Inc. .....c...... 80
QMS Inc. .o .58
Qualcomm Inc. . ... 68
Qualstar....-..ooosiiniianes e 02
Quantic Laboratories Inc. ..... 52
Quantum Corp. ..ocoocoiiinnaciiian 4
Racal-Redac Inc. .. D212
RO O 58
Samsung Electronics Co. ... 76

Schlumberger Technologies... 70
SGS-Thomson

Microelectronics...........c..... 45
Siemens AG .............. 30, 45, 47
Solectron Corp. .ccconviniiciiins 72
Sony America Corp. ............. 62
Sony Corp. .oocoicvuniiiiinns 47, 62
Standard Elektrik

S AN e e 47
Storage Technology .... 62
Synernetics Inc. ..o .19
Tallgrass Technologies... .62
Teac America Inc. ....occoeenns 62
Technology Research

GrOUD I i viaxorr-onneasadessonsss 52
Tecmar:siaaianis .62

Teradyne EDA Inc. ...... .52
Texas Instruments Inc. .......... 75
Thomson Consumer

Electronics Inc. ........... 19, 68
Tokyo Electric.....ccccveciiieiccins 58
Toshiba America Corp. ... 19, 62
U.S. Memories Inc. ....ccccoc.. 30
Unisys Corp. ....coovimricieciiinn

US West Inc. ....
Valid Logic Systems Inc. ....... 52
VEB Kombinat
Nachrichtenelektronik........ 47
Videoton ......cccooeeevevnanen
Viewlogic Systems Inc, .
WangDAT Inc. ..........
Wangtek Inc. ...
Weitek Corp. ...
Xerox Corp. ....
Xilinx Inc. ...
X3S oL e aersaerevasesserrenrase 62

ELECTRONICS  MARCH 1990

|71



LETTER FROM

IN EAST EUROPE, TODAY'S OFFICIAL MAY BE TOMORROW'S HAS-BEEN

THE BEST STRATEGY? TRY WAITING

S EASTERN EUROPE

opens up cconomically, many
U.S. and West European clectronics
firms are preparing to charge into that
technology-starved  region, hoping to
sell equipment or enter business deals
there (sec p.47). But there’s a lot
more involved than getting the appro-

priate visa. o

“Hold your horses,” warns
Horst Jenisch, an executive at I[TT
Semiconductors  in - Freiburg,
West Germany. “Most East Euro-
pean countries are still in politi-
cal turmoil, and you'll hardly
find an official there who's in
charge, willing to wke on re-
sponsibility, and with whom you
can negotiate a deal.”

To illustrate his point, Jenisch
tells this story: last December he
met an East-bloc industry minis-
ter in Munich and struck an
agreement to Cooperate on some
business. Four days after the
meeting the minister was sacked,
presumably because of his affili-
ation with the “wrong” political
party. The ITT man’s advice: wait
till the elections that will be held
in many East European countries
this spring before making any
longterm agreements.

By this spring, too, the East
Europeans will have hammered out de-
tails on how joint ventures with West-
ern concerns may be structured. The
current  policy—except in nonaligned
Yugoslavia—is to retain majority con-
trol in any venture a Western firm en-
ters with an East European enterprise.
Companics in the West may not be
pleased with such an arrangement.

Jenisch also warns against counting
on any quick results from a business
deal in the East. “It is and will remain
for some time a long-term market, one
that won't fulfill the West's expecta-
tions overnight,” he says. To be sure,
short-term results can be expected
from a venture whercby an East Euro-
pean firm manufactures Western prod-
ucts for sale on Eastern or Third World

markets. “But generally, paticnce is the
order of the day.”

One thing Western businesses are
certain to find is that their potential
customers and partners in the East arc
eager to acquire advanced technology.
What has so far prevented this s,
among other things, the tough restric-
tions on sales of high-tech items as

spelled out by the Cocom internation-
al-trade regulations.

“Cocom is really hurting us,” says
the director of an East German elec-
tronics equipment producer. “We must
reinvent many parts, and that is tying
up much of our rescarch-and-develop-
ment capacity.” While a U.S. or West
European firm can pick a vendor to
supply the parts it nceds, and thus use
its R&D capacity more efficiently, an
Eastern firm must develop the parts
from scratch.

American and West European elec-
tronics executives will be dealing with
a different breed of people in the East
these days. Before the reforms, during
the era of tight government planning
and control over all industry activities,

Western firms negotiated deals with in
dustry ministries or foreign trade mo-
nopolies, which in large part were
staffed by burcaucrats with only a few
technical people advising them.
“Things are donc¢ in a bureaucratic
way,” with negotiations taking place
“sort of at the ambassador level, as it is
for a diplomatic summit conference,”
says Data General Corp.’s chair-
man, Edson de Castro, speaking
of his cxperience in the Soviet
Union (see p. 50).

Now that reforms are loosen-
ing the governments’ grip and
giving companies more flexibility
and self-responsibility, Western
business people will be negotiat-
ing directly with c¢nd users
namely, a company’s technical
director, sales manager, or finan-
cial expert. While these execu-
tives may be technically compe-
- tent, they lack negotiating skills,
an executive at West Germany’s
Siemens AG says.

“They are still unsure of them-
selves, since they have previously
never been called upon to work
out deals with Western firms,” he
says. With a few cxceptions,
managers of a company or a
small manufacturing unit within
a larger company are afraid to
make decisions. “They are still
used to taking orders from above.”

Hungarian negotiators are different,
Western observers agree. Having pro-
gressed the most in implementing eco-
nomic reforms and tolerating many ele-
ments of capitalism, Hungary stands
out in the East bloc. There, “negotia-
tors come down to the point and make
decisions fast,” ITT’s Jenisch says.

Given their nations’ lack of hard
cash, East Europcan executives often
propose compensation deals to their
Western counterparts, deals whereby,
instead of money, they offer products
in return for technology. “Even today,
Soviet industry officials may offer cavi-
ar or Crimean champagne in exchange
for Western technology and products,”
says a manager at a U.S. publishing
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The Only 1 GS/sec
Digital Oscilloscope With...

= Simultaneous 4 channel m 2 Msample waveform storage

digitizing: .
) . . FFT, math, and averagin
m 1 GS/sec at 8 bits for transients ’ ’ ging
m 20 GS/sec at >10 bits repetitive = > 30 pulse parameters
m 50k samples per channel - as
ples p 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 r—
of channels. Socora ‘ .
Only LeCroy makes advanced At ; =
analyses so easy! Automate voltage, 100 o 50,000 point FFTs! + i
time, frequency. and even PASS/FAIL View both the waveform and the spectrum "
measurements. Qualify these at the same time. MYy, o S
measurements with histograms cgrime Tn @B A Laa

and trend data. Store the
waveforms and all calculated
results on the built-in hard disk
and floppy.

Accurate pulse parameter

) ) x calculations in real time. You get
Display up to 8 Il\_/e, stored, or analyzed T ! o answers, not just waveforms.
signals simuitaneously. Syotem E}‘ﬁ‘.‘,"ﬁg

olrov 720U DIGITAL OSCILLOSCOPE

= et Call (800) 5 LECROY
/ \—~"’ | or (914) 425-2000 ext. 6038

for literature or a demonstration.
LeCroy Corporation,
700 Chestnut Ridge Road,
Chestnut Ridge, NY 10977-6499

LeCroy

Innovators in Instrumentation

CIRCLE 115 FOR LITERATURE
CIRCLE 120 FOR DEMONSTRATION
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YOU ALREADY HAVE
32 GOOD REASONS TO ADVERTISE
IN PENTON PUBLIGATIONS.

NOW YOU HAVE 6 MORE.

These electronics magazines are now
Penton Publications. We give them strength,
stability, and quality. They give you a
great way to reach your customers.

Penton Publications

1100 Superior Avenue, Cleveland, OH 44114



Time To Market

Time to market...the span between inspiration and product introduction.
You want the shortest path to a successful product launch — but all too often the
system power supply becomes a stumbling block . . . development delays,
safety agency approvals, EMI/RF testing, size problems, cooling issues, cost
overruns, last minute changes in power requirements, manufacturing disas-
ters...no matter how innovative your product, you know that your customer's
satisfaction — and your market opportunity — may ultimately hinge on how well
your “custom'’ power system holds up.

FlatPAC takes the uncertainty out of power development by offering unprece-
dented flexibility along with instant availability...in a fraction of the space re-
quired by conventional switchers. You define your requirements...output
power from 50 to 600 Watts; one to three outputs; output voltages from 2 to 95
Volts....we combine our high power-density converters with modular package
and front-end assemblies to configure a FlatPAC specific to your needs. You
benefit from the proven field performance and inherently high reliability of our
component-level power converters, without sacrificing features: UL/CSA/TUV
recognition, 110/220 VAC input, surge limiting, Class A EMI/RFI, OVP, over-
current protection, all outputs totally isolated and trimmable, sequenced AC
and DC status signals...and more.

Vicor believes that power should be the least of your problems. Let us show you
how FlatPAC can help you win the race to market.

1-800-735-6200

Component Solutions For Your Power System \
23 Frontage Road, Andover, MA 01810 I
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firm in Frankfurt, West
Germany. The re
sponse from most
Western companies to
such offers has so far
been a resounding no.

Language shouldn't
be much of a problem
for business people
from the Anglo-Saxon
world. Although En-
glish is not as widely
spoken in the East as
in Scandinavia, the
Netherlands, and West
Germany, it is still the
language for electron-
ics. Many engineers,
particularly the youn-
ger ones, in East Ger-
many, Hungary, and
Czechoslovakia, have
a fairly good command of it. The story
is different in the Soviet Union. There,
interpreter and translation services are
generally needed.

What is a problem, though, is com-
munications that don't happen face to
face. In fact, getting in touch with com-
panies in the East can be an exasperat-
ing experience. Phone callers in Frank-
furt may have to wait hours before
getting a line to Moscow, and it may
take up to 10 hours to establish a con-
nection in the other direction. Facsimi-
le is not much better, because the ter-
minal on the Eastern end may be a
considerable distance away from the
wanted party. West German business
people generally find telex the best
means of communications, although
even this mode isn't all that efficient.

LOWLY AND SPOTTILY,

communications links are start-
ing to improve. Phone service between
West and East Germany has gotten
considerably better in recent months as
postal authorities have added more
lines to the 1,200 or so that existed un-
til now. But the best service is to
Czechoslovakia and Hungary.

Hungary stands out in still other ways.
The more liberal form of communism
that has evolved there during the past
decade has led 1o what observers call
goulash communism. This finds expres-
sion in well-stocked shops, bustling traf-
fic, and smartly dressed people, especial-
ly in Budapest, the nation’s capital. Be-
cause it has the appearance of a West
European country and offers a favorable
climate for doing business, Hungary has
become one of the most attractive places

UNGARY,
WITH TS
OWN FORM OF
GOULASH
COMMUNISM, 16 THE
MOST AMENABLE 10
WESTERN

BUSINESSES
SR |

in the East for foreign
companies to set up
joint ventures.

Yugoslavia, too, has
worked out many of
the business difficulties
that stand between
East and West. West-
emers can take 99% of
a joint venture in Yugo-
slavia, or start up a
wholly owned subsid-
jary there. A series of
new laws makes run-
ning a company in Bel-
grade not too different
from running one in
Boston. And the recent
decision to make the
currency convertible—
it is fixed to the Deut-
schemark at a rate of 7
to 1—means that it is relatively easy to
get profits out. Most of all, technology-
starved Yugoslavia is willing to offer big
advantages to Western firms.

Yet despite the big changes, the po-
litical situation bears watching. Re:
forms promulgated by current Prime
Minister Ante Marcovitch could fall
apart in the next few months. It would
be wise to see if all six states of this
federation accept those reforms before
making any long-term arrangements. If
Serbia—the largest and least developed
republic—decides against the reforms,
or if Slovenia—the most developed—
secedes from the federation, a deal cut
in Belgrade may not be worth much.

Some Western observers bemoan
what they see as a dearth of skilled labor
in the East bloc, but others say that tech-
nical professionals there are highly
trained. “They do not need technical
training,” says Clifford Hardcastle, chair-
man of Densitron Ltd. in the UK, which
has a joint computer venture in Hunga-
ry. “In many ways Hungarian design and
production engineers have advantages
over their Western counterparts. Lack of
spare parts has made them more re-
sourceful in squeezing the best out of
obsolete production machinery.”

More urgently needed is business
training. “Under centrally planned
economies, industrial concerns get
used to making a limited number of
products to order,” says Hardcastle.
“They are not used to researching a
market need, developing a product to
meet that need, and actively going out
to sell it in the face of competition.”
Additional reporting by Lawrence Curran,
Peter Fletcher, and Andrew Rosenbaum

\

® Input Voltage 90 to 130 VAC
(47/440Hz)

® Single, Dual, Triple Outputs

® 1200V Rms Isolation

® Low Isolation Capacity
Available

e Continuous Short Circuit
Protection

® High Efficiency

® Fully Regulated Voltage
Outputs

® Operating Temperature
—25°C. to +70°C. with No
Heat Sink or Electrical
Derating Required

® Expanded Operating
Temperature Available
(—55°C. to + 85°C. ambient)

® Optional Environmental
Screening Available

PICO manufactures complete lines of
Transformers, Inductors, DC-DC Converters
and AC-DC Power Supplies

Delivery—
stock to
one week

Electronics, Inc.

453 N. MacQuesten Pkwy. Mt. Vernon, N.Y. 10552

Call Toll Free 800-431-1064

"IN NEW YORK CALL 914-699-5514
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At ADVANTEST, the goal is to develop and deliver
ADVANTEST® spectrum analyzers as general tools for measuring virtually
any quantity or phenomenon that can be viewed in the
frequency domain. The key to high spectrum purity is

s peCtru m in-house developed YIG (yttrium-iron-garnet) technology.

And ADVANTEST spectrum analyzers offer much more
than just spectrum analysis. They feature such convenient

analyzers functions as frequency counting, direct-reading field
strength measurement, interference noise/measurement,
- occupied bandwidth measurement, and automatic measure-
e Iver ment of adjacent channel leakage power. The use of a
built-in tracking generator enables‘ wide-dynamic-range
measurement of the frequency response of filters and
on- e-mar amplifiers. In addition, phase and group delay measure-
ments provide not only highly accurate data, but enable
[ [ '
I v I a multifaceted approach to the measurement task as well,
SIg na -a na VSIS thereby improving the reliability of measurement results.

The bottom line for the user is a powerful arsenal of

frequency-analysis tools that provide the right answers,
accu racyl in a highly usable form.
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R3261/3361 Series \
3.6GHz Spectrum Analyzer
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R4136
23GHz Spectrum Analyzer

R4131 Series

A DVANTEST 3.5GHz Spectrum Analyzer
®

ADVANTEST CORPORATION =i coai0 7500 racaimie 0915427610 Toon 252-4618 AbvAN S "

Advantest America, Inc. 300 Knightsbridge Parkway, Lincoinshire, i 60069, U.S.A. Phone: (708) 634-2552 FAX:(708) 634-2872
Advantest UK Limited C| Tower, St. Georges Square, High Street, New Maiden, Surrey, KT3 4HH U.K. Phone: (01) 336-1606 FAX:(01) 336-1657
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Vol. 2, No. 3 March 1990

CAE Technology Will Lead the U.S. Industry to Higher Competitiveness

Some U.S. industries have had major setbacks because they woke up too late to the fact that
they were in a global economy. How well a company is doing in the global economy depends
to a large extent on how well it anticipates technology changes and takes full advantage of new
opportunities. Since new CAE tools can cut development time by a ratio of four to five times
as well as provide superior quality products, and since the U.S. companies are the largest CAE
users in the world, they stand a good chance of getting on top of their foreign competition.

New Schemati ill Automatically Warn Users of Design Problem

Despite big advances in the CAE field, most hardware designers still shy away from CAE tools
because they are too complex and software oriented. What designers need is a simple
integrated package that allows them to draw schematics and simulate at the same time.
Designers have been demanding that design errors be shown as they are made, not hours or
even days later. Such systems are coming quickly to fruition in a cooperative effort between
leading international CAE vendors and ALDEC, Inc. (Newbury Park, California) which has
developed a real-time simulator that back annotates simulation results directly into the
schematic. This allows the user to analyze the behavior of each connected part on the
schematic in real-time. CIRCLE 102

1990 Is Seen As the Year of Major CAE Changes

The year 1990 will be dominated by Active Schematics and Concurrent Design Environment
Release 8.0 from Mentor Graphics, Inc. Release 8.0 will allow concurrent observations of
the behavioral, electrical and mechanical design aspects, but it may be very expensive. On
the other hand, Active Schematics from a number of CAE vendors will allow direct, real-time
schematic changes and concurrent simulation at a very low cost. With fully automated
real-time design validation and simple user interface that is similar to hardware
breadboarding, the CAE vendors will receive a lot of attention from users looking for low
cost, practical engineering solutions. CIRCLE 103

Why VHDL Will Be a Standard on PCs and Workstations

While there is some criticism that the VHDL language does not take into account the vagaries
of electronic components, it is quickly becoming the new CAE modeling language standard.
According to Keith McCann of ITEX Corp. (805-499-6860), two things favor VHDL:
superior quality and accuracy of IC models and low cost model development. For example,
VHDL-SHORTHAND™* users need not be concerned with the internal IC structure
because the VHDL compiler does the entire model design automatically. CIRCLE 105

VHDL Source Code for IC Models is Free

To stimulate IC model development, ALDEC has decided to release the source code of its
key IC libraries. This will allow designers to learn about writing their own IC models more
quickly and efficiently. The source codes will be available in June, 1990 from ITEX, Corp.
which licenses ALDEC VHDL tools. CIRCLE 104

*VHDL-SHORTHAND is a product of ALDEC, Inc. (805) 499-6867.







Tiny Glitches
Lead to
Giant Wobbles

We take it for granted that the Earth rotates
stably on its axis and that the stars are fixed in
the sky above us.

Yet, Hipparchus discovered more than two
millennia ago that there were very
slight discrepancies in the meas- S
ured positions of stars over the /_}J
years. Compelled to look further,
he found the difference to be
greater than what could be attri-
buted to error and analyzed it.

Hipparchus realized that the position
of the stars was actually shifting at a constant
rate, year after year. This was later shown to be
caused by the Earth slowly wobbling like a top
as it turned on its axis.

Stabilizing Today’s Communications

The slightest deviations can be extremely
important. In high-speed communications, tiny
errors can garble the whole message.

Anritsu specializes in the highest levels of
measuring accuracy for all types of communi-
cations. Anritsu supplies reliable test equip-
ment for sophisticated R&D, as well as daily
maintenance, in wire, radio and optical com-
munications systems.

Advancing on the leading edge of these
technologies, Anritsu provides practical an-
swers for any test-
ing need.

Continue the
tradition of pioneer-
ing with Anritsu.

Hipparchus

Higeeamaas §

MP1608A 5GHz Pulse Pattern Generator

/Anritsu

ANRITSU CORPORATION
10-27, Minamiazabu 5-chome, Minato-ku, Tokyo 106, Japan
Phone: Tokyo 03-446-1111, Telex: 0-242-2353 ANRITU J
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Elec-Image /390
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IMAGE PROCESSING
SO FLEXIBLE,
YOU RUN THE SHOW.

Matrox has redefined imaging on the PC. New capabilities and dramatically
enhanced price/performance numbers are spectacular. The revolutionary
Image Series brings you real-time acquisition, high-performance processing,
1280 x 1024 display resolution and powerful graphics in an integrated
product line.

Programmable input device interfaces, reconfigurable image memories and
optional processors that communicate easily over the high-speed image bus
let you scale the boardset to your application. Image Series software delivers
peak hardware power and functionality...speeds application development, too.

Image Series: Powerful, Modular, Scalable.
Let’s talk about the details.

aD 1000

Matrox is a registered trademark of Matrox Electronic Systems Ltd. In Canada: (514) 685-2630
See us at NOGA ’90,
Booth 412,
Anaheim Convention Center
Anaheim, California
March 19-22, 1990

IN VIDEO MICROTECHNOLOGY
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BELL LABS IS OUT
TO MAKE A POINT

nside AT&T Bell Labo-

ratories, the first-ever
optical computer repre-
sents more than just anoth-
er technological coup for
the research-and-develop-
ment giant. The delicate as-
sembly of semiconductors,
masks, and lenses is also
being viewed inside the
sprawling, 5,000-employee
facility as proof that U.S.
global competitiveness is
alive and well and living in
Holmdel, N.]J.

The processor architec-
ture came into being only
because Bell Labs’ execu-
tives would settle for noth-
ing less than the most solid
technology, says Alan
Huang, head of the Optical
Computing Research De-

partment at the labs.

The terms “scalable” and
“expandable” don't do the
architecture  justice. While
just 48 of the core devices—
symmetric self-electro-optic-
effect devices, or S-SEEDs—
are operating in each stage
of the demonstration pro-
cessor, gallium arsenide/gal-
lium aluminum chips have
already been fabricated with
8,000-device arrays. And
though the S-SEEDs are
now driven at 1 MHz, they
have been tested at 1 GHz,
says Huang. Similarly, the
four stages can be expand-
ed indefinitely.

Huang is confident that a
monolithic implementation
lies on the horizon—and it
will be based primarily on

Alan Huang believes monolithic implementation of
the processor is just around the corner.

existing semiconductor tech-
nology. Planar holograms
will take the place of the
conventional lenses used in
the demonstration. Also, the
masks that wm on and off

LOOK OUT COMPAQ, TOSHIBA'S GOT A NOTEBOOK COMPUTER T0O

Toshiba America Inc. is
throwing down the gauntlet
to Compaq Computer Corp.
and its hot-selling notebook-
size, hard-disk-equipped per-
sonal computer |Electronics,
November 1989, p. 44]. The
Irvine, Calif., company has
introduced its own ver-
sion—doing it at a big me-
dia event in Compaq’s
hometown of Houston.
What's more, Toshiba has
priced its machine below
the Compaq unit.

Toshiba’s timing couldn’t
be better for rolling out the
T1000XE and T1200XE ma-
chines, which should start
shipping this month. De-
mand for Compaq's LTE/
286, which has a 40-Mbyte
hard disk and was intro-
duced last October, has out-
stripped supply. But Com-
paq says it will catch up

with demand by the end of
the first quarter.

The notebook models of-
fering full-travel keyboards,
sidelit liquid-crystal-display
screens, and 20- or 40-Mbyte
hard disks are selling briskly
in a portable PC market
worth $2.3 billion last year,
says market researcher Data-
quest Inc. of San Jose, Calif.

Toshiba’'s low-end unit,
the T1000XE, is built around
an 80C86 processor and has
a 20-Mbyte hard disk. It sells
for $2,699, some $300 less
than the rival Compaq LTE.
The T1200XE, built around
an 80C826 processor, lists
for $3,999, which is $500
less than Compagq’s LTE/286
model 20. B

to create nade-to-node con-
nections for the processor
can be electronically driven.
Huang envisions a 6-by-8-n.
quartz plate, silvered on the
bottom, top-etched with
electronic and laser devices,
and implanted with holo-
graphic lenses.

In the larger picture of
global competition, Huang
sees his optical computer
as disrupting the “compla-
cent” plateau of present-
day electronics technology.
“What does America do
best?” he asks. “It take
risks. I'm trying to get elec:
tronics back into that free-
running mode again.” @

FINAL LINK FORGED FOR FDDI: STATION MANAGEMENT SOFTWARE

Look for the final link in
the Fiber Distributed Data
Interface standard to arrive
before the end of the first
quarter. The Station Manage-
ment (SMT) software—the
intelligent framework that
unifies all attachments to an
FDDI LAN—was shown run-
ning on two FDDI chip sets
at last month’s Comnet
show in Washington.

Called Component SMT by
developer Synemetics Inc. of
North Billerica, Mass., the
software distributes network-
management capability to all
attachments on an FDDI
LAN, regardless of equipment
type, vendor, or data proto
cols employed. At Comnet, it
fan on computers using both
PC/DOS and the VxWorks

operating systems.

An Intel 80286-based PC
used at the show also repre-
sented the first public dem-
onstration of an FDDI chip
set from National Semicon-
dutor Corp., which joins Ad-
vanced Micro Devices Inc.
as an FDDI silicon vendor.
Synernetics  president  R.
Bruce McClure expects SMT
10 be approved as a stan-
dard this spring. @
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Out of many comes

It takes a lot to keep our two-piece
connector customers happy. Reliability.
Quality. Availability.

And enormous selection.

We’re confident we’ve got one for
you, t0o.

A. Example. Our AMPMODU
two-piece connectors, 12-200 positions,
2 row and 30-300 positions, 3 row, in
horizontal and right-angle versions.
Our worldly (and world-famous) post

AMP, AMP-HDI, AMPMODU, and ACTION PIN
are trademarks of AMP Incorporated.

and receptacle design—dual cantilever
beams, anti-overstress, post-stop.
Clean, elegant, reliable.

B. Or our high-pin-count con-
tender, the AMP-HDI connector
group. Available to 684 positions on a

Out of many comes the pair vou need.

S

0.100" grid, with four-way contact on
every pin. Power and miniature coax
contacts available, too. All in all, hard-
working state of the art.

C. Or our Box Contact group.
Same contact design as AMP-HDI—




very forgiving of pin angle during
mating. Very reliable. And available
on 0.100% 0.075" and 0.050" CLs,
with microminiature coax. MIL-C-
553025 available as well.

D. And Eurocards, compatible
with DIN 41612 types, available in
1/2s, reverses, expanded 2 and 3 row
specials to 150 positions. Made world-
wide by AMP, available nearby.

All these choices come with options,
of course—special platings, ACTION-

ULV R AR el

PIN press-fit contacts, and more.
All in the name of having exactly
the one you need.

For information on AMPMODU
Two-Piece Connectors or others in
our lineup, call the AMP Information
Center, 1-800-522-6752. For charac-

terized backplane assemblies, contact
AMP Packaging Systems Inc.,

P.0. Box 9400, Austin, Texas 78766,
(512) 244-5100, or your AMP

Sales Engineer. AMP Incorporated,
Harrisburg, PA 17105-3608.

A NP Interconnecting ideas
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NEW HDTV GONSORTIUM LOOKS AT 1995-AND NOT JUST BROADGAST

Digital high-definition TV
is closer to reality as a result
of the research consortium
that was formed last month
by the National Broadcast-
ing Co., Thomson Consum-
er Electronics, and Philips
Consumer Electronics. But
the main target of the group
isn't just broadcast TV. Exec-
utives in the research arms
of Philips and Thomson
have confirmed that digital
HDTV is a key goal of the al-
liance—and that broadcast
transmission is only part of a
much bigger picture.

The simulcast approach
developed for Thomson by
the David Sarnoff Research
Center in Princeton, N.J.,
should be easier o convert
to a digital implementation

MENTOR BUILDS A FRAMEWORK TO CHALLENGE CADENCE IN CAD ARENA...

With the recent announce-
ment of its System 8.0 soft-
ware relcase and its cartier ac-
quisition of Silicon Compiler
Systems Corp. [Electronics,
February 1990, p. 15], Mentor
Graphics Corp. of Beaverton,
Ore., not only appears out to
dominate the design-automa-
tion market but to change its
image as a company whose
software is closed to third-par-
ty design tools. It also threat-
ens the open-ssystem frame-
work monopoly of Cadence
Design Systems Inc. of  San
Jose, Calif., as well as Ca
dence’s image as lcader of
the cffort to establish a com-
mon framework via the ad
hoc CAD Framework Initia-
tive group.

All this has come about
because System 8.0 contains
Mentor’s open-system  Fal-
con Framework. A frame-
work  provides  software
hooks that third-party tool
vendors ¢an use 1o connect
their programs into an exist-
ing design system. With Fal-

An NBC camera operator tests Sarnoff’s wide-screen
fixed camera at a recent AFC playoff game at Mile
High Stadium in Denver.

con, Mentor is positioning it-
self as an open-system sup-
plier of design-automation
tools, says Ron Colleue, se-
nior market analyst at Data-
quest Inc., the San Jose mar
ket-rescarch company.
When  the  System 8.0
ships later this year, Falcon
will have an installed base

Expect Digital Equipment
Carp. 1o become aggressive
in computeraided design
now that the Maynard,
Mass., computer giant has
acquired PowerFrame, a
software framework for CAD
management of electronic
products. from EDA Systems
Inc. of Sanmta Clara, Calif.
DEC has assumed owner-
ship of PowerFrame, includ-
ing support of current EDA
customers and development
of the papular product. DEC
helped develop PowerFrame

to rival that of Cadence:
Mentor will offer the new
software version as a free
system upgrade to all cus-
tomers currently on mainte-
nance. Collette thinks Men-
tor wiil push Falcon as the
de facto industry framework.

Not only is Mentor scek-
ing to sell itsclf as the indus-

as part of a 1988 agreement
with EDA, which also gave
DEC the right to sell the
software.

Along with the acquisition
of PowerFrame, DEC an-
nounced an expanded push
in CAD for electronic prod-
ucts, embodied in the DEC
frame product, which builds
on PowerFrame. The DEC-
frame/Electronics  frame-
work is a design environ-
ment that's tailored to a cus-
tomer's site to provide inte-
grated software products

§ sette recorders could easily

B loom very large in the future

than Philips’ augmentation
approach, says James Tiet-
jen, president at Sarnoff—
and that may be part of the
reason that Philips decided
to make the switch to his
lab’s technique.

A Philips executive ex-
plains further that video cas

adopt a digital Advanced
Compatible TV —or even
HDTV—format as carly as
1995, and that cable and fi-
ber delivery media will also

of the HDTV business.
Broadcast delivery is not out
of the question, the execu-
tive points out. However, he
adds, “it makes a lot of
sensc to consider digital de-
livery on other media in the
interim.” @

try's open system supplier, it
is also rolling out new tools
to rival current third-party
tool supplier ofterings. For
example, the company’s
new Quicksim 1l mixed-level
simulator is being posi-
tioned against Verilog from
Gateway Design Automation
Corp. of Lowell, Mass. @

and services. The framework
will run initially on DEC's re-
duced-instruction-set-com-
puting work stations.

In another development,
DEC moved to broaden its
office appeal by providing
links between its software
applications and AT&T De-
finity and System 85 PBXG.
The link permits the All-in-1
System for Customer Ser
vices and DECVoice Re-
sponse System on VAX com-
puters to be accessed
through the AT&T PBXs. @

i
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FCT-T Logic
Fast and Friendly
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CMOS Power at TTL Levels

A Friendly Family

IDT now offers the fastest and
friendliest TTL logic family availa-
ble. The FCT-T family offers
speeds up to three times faster
than those of other logic families
and has up to 40% less switching
noise than previous FCT devices.
The reduced output voltage
swings and new output circuitry
provide high-speed logic designers
with the perfect combination of
the fastest speed, low power, and
ease of use.

True TTL Compatibility

We've designed our FCT-T logic
family with outputs that swing
from OV to 3.3V (nom.), providing
true TTL logic compatibility. Edge
rate control structures have also
been added to increase noise im-
munity while maintaining FCT
speeds.

Fastest Speeds Available
The FCT-T family is pin and
function compatible with FCT
logic and is available in FCT-T,
FCT-AT, and FCT-CT speed
grades —the fastest in the industry.
And they're available in all stand-
ard package configurations: plas-
tic DIPs, ceramic DIPs, plastic
SOICs, PLCCs, and ceramic LCCs
in commercial and MIL-STD-883B
versions.

Free F-Shirt!

We'd like to tell you more about
our friendly FCT-T logic family.
Call, write, or FAX us today for
FCT-T data sheets and we'll send
you a complimentary FCT-T
T-shirt* —so you, too, can join the
T-Team!

You Can Count On Us

Call (408) 492-8550 today for

more information on FCT-T logic.

*Please specify size for T-shirt.

Or call (408) 492-8225 for your free
T-shirt and a copy of the FCT-T
data sheets.

IDT offers a full range of high-
performance system building
blocks including RISC processors,
SRAMs, multi-port and FIFO
memories, standard and complex
logic, subsystems, and RISC
modules.

IDT, P.O. Box 58015, 3236 Scott
Blvd., Santa Clara, CA 95052-8015,
FAX 408-492-8674.

When cost-effective performance counts

d=dt

Integrated
Devicelechnology
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The *1 Workstation Memory Vendor Now
Supports the *1 Workstation Company

Clearpoint Introduces HP-Compatible Memory

Clearpoint, the only manufac-
turer of memory for both
Hewlett—Packard and Apollo
systems, now offers memor
100% compatible with the IXIP
9000 Series 350/370
workstations. The HPME-93P
is backed by Clearpoint's
comprehensive support program:

. llfetlme warranty

¢ next day repair/re

¢ 24-hour tec
hotline.

The HPME-93P array board is available

lacement
nical support

in both 4 MB and 12 MB configurations.

Using 1 MB DIP technology, the array
board brings your system to its full
16 MB/slot capacity.

The HPME-93P is user-installable; no
jumper configuration is needed. The HP
9000 Series 350/370 includes built-in
diagnostic testing to insure easy
installation and a high-speed bus for
no-wait state processing.

Memory for the full line of
Apollo workstatlons...
Clearpoint's DNXRAM series.

The DNX4RAM, available in 4 MB
and 8 MB configurations, is a one board
memecry solution for the Apollo Domain
4000 series — the DN 3500, 4000, and
4500. Populated with 100 ns fast page-
mode DRAMs, the DNX4RAM offers

performance identical to Apollo boards.

Harness the full power of your Apollo
3000 series of workstations! The
DNXRAM offers 1 MB or 2 MB
capacities on a single board. By using

256 Kb ZIP DRAMs, the DNXRAM

delivers twice the density per slot.

=D

CLEARPOINT

The followiny; are trademarks of the noted companies: Clearpoint/Clearpoint Research Corporation; Hewlett-Packard, HP, and HP 9000
Series 350/370/Hewlett-Packard Company; Apollo, Apollo Domain 3000/4000 Series, DN 3500, 4000, and 45C0/Apollo Computer; Apple/
Apple Computer, Inc; Sun/Sun Microsystems; Compag/Compag Computer Corporation; DEC/Digital Equipment Corporation; IBM/ Inter.

national Business Machine Corporation.

Other Clearpoint Workstation
Memory Families:

APPLE

SUN

COMPAQ

DEC

IBM

Cdll 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
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INTERGRAPH ADDS GRAPHIGS PUNGH

By teaming a sec-
ond-generation
Clipper C300 micro-
processor with a digi-

tal - signal - processor
graphics engine, Inter-

graph Corp. has come
up with a family of
Unix-based work sta-
tions that have as
much clout as the
firm’s 3000 Series at sub-
stantially lower prices.

Machines in the new
6000 Series weigh in at 10
or 14 million instructions/
s, depending on which ver-
sion of the Clipper re-
duced-instruction-set  mi
croprocessor  they use.
Prices start at $30,000, half
the cost of some of the 13-
mips 3000 Series units
[Electronics, November
1988, p.105]. The family
aims at the full range of

historic Intergraph applica-
tions, including computer-
aided design, mapping,
and desktop publishing.
The Huntsville, Ala,,
CAD/CAM giant has

souped up the graphics
performance of the new
line by adding an Extensi-
ble Display Geometry En-
gine (EDGE)—a 34-mega-
flops graphics processor

with drawing rates of
400,000 two-dimen-
sional and 350,000
three-dimensional vec-
tors/s in the most so-
phisticated version.
That configuration is
called EDGE 11, and it
employs three Texas
nstruments Inc. DSPs de-
livering more than 100 me-
gaflops of floating-point
performance. EDGE II con-
figurations can perform re-
alistic rendering with Gour-
aud shading at 25,000 100-
pixel shaded triangles/s.
At the low end, the 10-
mips InterPro 6040 sells for
$29,900, including EDGE 1
graphics, 16 Mbytes of main
memory, and a 355-Mbyte
hard-disk drive. That perfor
mance puts it in a class with
the Sun 3/30 and the HP
8334. 0

NORTHERN TELECOM'S MERIDIAN 1 PBX TALKS TO MORE COMPUTERS

The seamless coupling of
telecommunications and
computers has taken anoth-
er step forward with North-
em Telecom Corp.’s support
for two more industry-stan-
dard data protocols—and
more are on the way.

Its recently announced
Meridian 1 digital PBX fam-
ily adds IBM Corp.s 3270
SNA and the CCITT X.25
packet-switching protocols
to the previously available
LAP-B protocol, says John
Spindler, manager of Merid-
ian Link products.

Meridan Link is an intelli-
gent interface that integrates
the Meridian 1's call-process-
ing capability with the data-
processing power of com-
puters. The Nashviile, Tenn.,
company is also developing
interfaces for IBM's LU 6.2
protocol, Ethemet, Token

Ring, and both the primary
and basic rates for the inte-
grated services digital net-
work, says Spindler.

On the business side,
Northern Telecom is already
shifting gears in its quest for
applications software that
takes advantage of Meridian
Link. Although it will add a
few more major strategic al-

liances with big computer
vendors to supplement deals
with  Digital Equipment
Corp. and Hewlett-Packard
Co., a broader-based ap-
proach is gaining favor.
Using its Corporate Net-
works Organization, North-
em Telecom will this year
launch a tactical drive to
work closely with third-party

software vendors. A major
marketing investment will
go into this program, says
Rick Faletti, general manager
of Meridian Communica-
tions Systems.

Meanwhile, negotiations
for an industry-standard
switch-to-computer  interface
are entering a critical stage
and could be final by the end
of 1991, says Spindler. @

US-ITALIAN COMBO FILLS OUT ISON LINE WITH U INTERFAGE

National Semiconductor
Corp. and SGS-Thomson Mi-
croelectronics have put in
place the last building block
of their chip sets for the in-
tegrated services digital net-
work.

Jointly developed by the
Santa Clara, Calif,, and Agrate
Brianza, Italy, companies, the
TP3410/ST5410  U-interface
transcefver combines analog

and digital technologies on
the same chip. The device,
which connects phone com-
pany line cards and subscrib-
er offices, is the last to be
setled by international stan-
dards bodies.

Other companies, includ-
ing AT&T Microelectronics,
Motorola, and Siemens have
U-interface chips, but the
National/SGS-Thomson en-

try is a particularly elegant
solution. A technical paper
describing it was presented
at the 1990 International Sol-
id-State Circuits Conference.

The chip features selecta-
ble modes for chip-to-chip
interface formats including
National’s Microwire and the
European General Circuit In-
terface. Samples are avail-
able now. @
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RASTER GRAPHICS'
NEW PLOTTER GIVES
COLOR OUTPUT

The ColorStation D from
Raster Graphics Inc. is the
first electrostatic plotter to
offer full-color output for D-
sized (22 by 34 in.) plots,
says the Sunnyvale, Calif.,
company.

Priced at $18,500, the Co-
lorStation D will be intro-
duced at the National Com-
puter Graphics Association
Show in Anaheim, Calif.,
March 19-22. Besides the
upgrade on paper size, the
product also includes a
number of features formerly
available only on plotters
selling for more than
$20,000.

For example, its writing
head lets users put in full
color at a speed of 2 in/s
for each printing pass. As a
result, the machine produces
plots in minutes that pen
plotters would require hours
to create. Designed specifi-
cally for use with work sta-

tions, the plotter features
line definitions down to
0.005 in. and has complete
shading and solid-fill capa-
bility. It writes in 200 or 400
dots/in.

Software compatibility is
extended to most major en-
vironments, including Hew-
lett-Packard’s HP-GL, Auto-
Desk’s AutoDesk and Auto-
Shade, and AT&T’s Targa

Files. The paper transport
through the plotter is based
on a proprietary technology
that cuts the paper and vacu-
ums it into place for high-
quality registration and accu-
racy. Plots are ejected into
the paper catch tray so that
they can be easily accessed
by users who may be shar-
ing the plotter on a
network. @

LSI L0GIC WILL
JUMP INTO IMAGING
WITH THREE CHIPS

Look for LSI Logic Corp.
to enliven the race to supply
chips to the fast-growing
electronic imaging market
sometime this summer.

The Milpitas, Calif., com-
pany’s lineup will serve the
needs of such apparently di-
verse applications as CCITT
Group IV color facsimile,
video telephone transmis-
sion, and both still-photo
and live-video compression
and expansion.

The chips can also be
problem solvers for multi-
media applications. Since
the same core algorithms
can handle many image-ma-
nipulation and transmission
applications, LSI Logic has
segregated the problem into
three mix-and-match chips:
the 164720 motion-estima-
tion processor, the L64730
discrete-cosine  transform
processor, and the L64740
quantization processor. @@

SOFTWARE DOES AWAY WITH DATA-AGQUISITION PROGRAMMING

Engineers with few pro-
gramming skills should wel-
come Global Lab, a software
package from Data Transla-
tion Inc. for the company's
data-acquisition boards. It's
the first menu-driven soft-
ware that allows the Marl-
boro, Mass., company’s cus-
tomers to perform data gath-
ering and storage to disk at
the highest speeds available
with the company’s family
of boards—250 KHz.

Instead of setting jumpers
or doing any programming,
users  simply  progress
through Global Lab’s menu
to call into play various attri-
butes of the hardware, such
as a dual direct-memory-ac-
cess mode, simultaneous

sample and hold, or DMA
digital-to-analog conversion.
Setup menus  recognize
which data-acquisition board
is installed in a system, mak-
ing it simple to specify sam-
pling rate, channel sequence

to be used, gain, trigger, and
clock sources employed.
Global Lab supports up to
20 Mbytes of expanded
memory and 15 Mbytes of
extended memory, allowing
storage of all points ac

quired in an operation in
one continuous stream. The
program works with
DT2801, DT12821, and
DT2901 series boards for the
IBM PC/AT, XT, and PS/2
computers. It sells for $995
and is available now. @

GADENGE'S ROUTING TOOL HANDLES MORE INTERCONNECT LEVELS

Cadence Design Systems
Inc.'s automated, chip-level
place-and-route system for
cell-based designs supports
three or more levels of met-
al interconnect.

The Cell3 Ensemble is the
first to support that many
levels. says the San Jose,
Calif., company. With it, de-
signers can take advantage
of system improvements

such as unrestricted over-
the-cell routing and channel-
based routing algorithms.
Cadence claims Cell3 En-
semble can reduce die area
by nearly 45% and increase
performance by over six
times compared with double-
metal-interconnect solutions.
Other key features include
placement tools that support
three-level-metal  top-down

and bottom-up hierarchical
design. When sophisticated
global routing algorithms
are used with Cell3 Ensem-
ble, average wire lengths re-
sult that are within 10% of
the optimum.

The tool is available now.
Pricing starts at $100,000 per
license depending on which
work station is chosen as
the platform. @
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Orbit puts engineering
prototypes within reach.

Now you can cut NRE expense and
save valuable time on engineering proto-

type runs just by using a little foresight.

Foresight, Orbit’s new multi-project
wafer processing service, puts the en-
gineering prototypes you need within
reach. In record time. And at a record
low cost.

Orbit’s new Foresight accommo-
dates generic CMOS processes with
feature sizes down to 1.2 microns with
maximum die sizes of 300 milson aside.
Gettingin on arun is as easy as supplying
a database tape by our monthly start date.

Available processes:
Single Poly/Single Metal
Double Poly/Single Metal

- Single Poly/Double Metal

. Double Poly/Double Metal

Don’t wait until high NRE costs
and slipped deadlines put you in a bind.
Design rules and information on Orbit’s
new Foresight service are within reach
today by contacting Foresight Marketing
or the international rep nearest you.
Orbit Semiconductor, Inc. 1230
Bordeaux Drive. Sunnyvale, CA 94089.
FAX (408) 747-1263. Or call (800)
331-4617. In California (800) 647-0222
or (408) 744-1800.

A subsidiary of Orbit Instrument Corporation.

What others promise, we guarantee.

REGIONAL REPRESENTATIVES: East Coast (609)428-6060, — Midwest (303)530-4520 - West Coast (408)241-8111, (714)253-4626, (602)996-0635, (602)293-1220, (505)888-0800.

INTERNATIONAL REPRESENTATIVES: Canada (514)481-3313 - U.K. Phone {0372)
FAX (06031) 61788 ~ Australia Phone (8) 223 5802, Tix UNIVAD AA89141, Fax (8) 224 0464.

377779, Tix 897628 5.G. U.K.-G, Fax (0372) 376848 - Europe Phone (06031) 61076, Tlx 6031 948,
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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.
Introducing NDI DC-to-DC converters that meet an unprec-
edented combination of military design demands. Plus
having the highest power-to-volume ratios of any full-mil
qualified products.

Mil/Pacs come in 20W, 35W and 50W configurations,
with single (5,12, 15,24, 28V) and dual (12V; =15V) outputs.

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

operate at temperature extremes from —55°C to +100°C.
Mil/Pacs are designed with a field-proven topology that's
been verified by rigorous environmental stress screening.
They're available with MIL-STD-2000, or without. Either way,
the specs are worth reading.
Just write us at 2727 S. La Cienega B, Los Angeles, CA
90034. Or call (213) 936-8185.

abbott

WHEN RELIABILITY IS IMPERATIVE™
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WORLDWIDE

THE FIRST OFF-THE-SHELF MULTIPROCESSOR
CHIP SET FEATURES A DIFFERENT ARCHITECTURE

A NEW PG DESIGN PATH

BY BERNARD C. COLE

T LOOKS AS IF GORDON

Campbell, Morris Jones, and their
gang of merry chipsters have pulled oft
another one. This time it’s the first off-
the-shelf chip set for multiprocessing.
Featuring @ new architecture, the set
could well change the way that
engincers design and build not
only personal computers but
work stations and minicomput-
ers as well.

“What Chips & Technologics
has done-—again—is redefine the
computer business as it relates to
personal computers and work sta-
tions,” says Michael Slater, editor
of the indusuy newsletter Micro-
processor Report. “And in the pro-
cess, it has moved itself out of a
marketplace full of copycat clone-
chip makers and into a totally new
market segment in which it has
defined the ground rules and in
which it has at least a year or so
hefore it has any significant com-
petition.” At the same time, Chips
has vaulted out of the category of
just another chipset  supplier.
“Now, they can rightly claim to be
a company with a leading-edge technol-
ogy,” says Slater.

The product behind all the excite-
ment is a new chip set introduced last
month by the Milpitas, Calif., company.
Chips managed to attract the attention
of engincers from around the world
with the announcement of its CS8239
multiprocessor — architecture  exten-
sion—dubbed MPAX—chip set. Indica-
tive of its brash and aggressive ap-
proach to marketing its products, Chips
guaranteced that the eyes of the world's
technical and financial communitics
would be on it by announcing the new
offering at the St. Francis Hotel a few
blocks away from the San Francisco

Hilton, where several thousand engi-
neers were attending the 1990 Interna-
tional Solid State Circuits Conference.

It all started more than a year ago,
says Campbell, who is founder and
president of the company. He and
Jones—cofounder and vice president
of technology—along with a small

MORRIS JONES
The Chips & Technologies team decided that
current approaches to designing PCs and
work stations were too limiting. The result: a
chip set with a new architecture.

group of engineers began looking at
the PC and work station market. They
came to the conclusion, Jones says,
that current approaches dependent on
particular processors, buses, or chip
sets were 0o limiting, in both perfor-
mance and flexibility. “It was inevitable
that some sort of new architecture that
moved beyvond the current ISA, EISA,
and even MicroChannel architectures
was needed,” he says. “Somebody had
to take the risk. Why not us?”

The result is the five-chip MPAX ar-
chitecture, scheduled to be available in
sample quantities in June. Included are
the 82C390 cache-directory compara-
tor, the 82C392 system-control unit,

GORDON CAMPBELL

the 82C393 dircct-memory-access con-
roller, the 82C395 processor  data
switch, and the 82C397 cache-control
unit. In a tpical processor module,
wo processor-data-switch chips are re-
quired along with a single cache-con-
trol unit and cache directory compara-
tor, as well as fast static memory.

Handling the high-speed communi-
cation channels to the outside world,
the direct-memory-access  controller
serves as a high-speed byte-serial con-
troller for multiple DMA  channels.
Such channels might be used for tying
the system into peripherals based on
the Small Computer Systems Interface
standard, or network adapter cards, im-
age scanners, or even video digi
tizers. They might also support
such new applications as multi-
media computing  [Electronics,
February 1990, p. 48].

A processor module based on
the 80486 and the chip set can
run at clock rates of 33 to even-
ally 50 MHz as faster central
processing  units become avail
able, says Jones. The 128-bit
wide multiprocessor  interface
bus has a sustained bandwidth
of 128 Mbytes/s, four times the
peak burst rate of either the Mi-
croChannel or the Extended In-
dustry Standard Architecture bus-
¢s for current chip-set implemen-
tations, the company says.

With a single system-control
unit, from 4 0 256 Mbytes can
be addressed in main memory. A
second unit ups the address
range to 512 Mbytes. According to
Jones, typical system implementations
range from a simple single processor
configuration with considerably im-
proved input/output response on up
to six processor modules. And work is
under way, he says, on new chips that
will further increase the number of
processors available.

The significance of the Chips intro-
duction is that until now there has
been no off-the-shelf hardware solution
for designers to build multiprocessor
systems, although a number of systems
houses have attempted to do so on
their own, says Slater. Among them are
Compaq, Corallary, and Santa Cruz

ELECTRONICS ® MARCH 1990

129




Operations; and similar systems come
from Zenith Data Systems and Mitac
Corp. Industry watchers say there also
have been attempts at 386- or 486
based multiprocessor systems by Wyse
Technology as well as by Intel itself.
And what should make designers of
systems using competitive complex-

and reduced-instruction-set processors
take notice, says Campbell, is the fact
that though the initial version is opti-
mized for the 486, with some minor
glue logic, the MPAX architecture can
support virtually any CPU. “And if
there is a large enough market, we will
also be there with extensions to the

chip set to support particular architec- |

tures,” he says.

The set should bring joy also to the
low end of the PC market, because of
its connectability to existing PC system
buses. These are designed to synthe-
size the 80386 processor’s protocol o
access the PC's 1/0 resources.

CONSORTIA

THE END OF U. S. MEMORIES IS ONLY THE START
OF WHAT COULD BE A LONG BATTLE

ARE CONSORTIA DEAD?

BY JACK SHANOLE

N THE TWO MONTHS
since the U.S. Memories Inc.
consortium died, it has become obvi-
ous that no one was betting the farm
on America's first attempt at coopera-
tively manufacturing dynamic random-
access memories. Less obvious—but
just as true—is the fact that U. S. Mem-
ories was only one round in a fight
that will last through the decade to
establish manufacturing consortia.
Within a few weeks of U.S. Memo-
ries’ demise, two of its founding mem-
bers announced DRAM deals with an
international flavor. Intel Corp. got to-

gether with Japan's NMB Semiconduc-
tor Co. in an exclusive sales agreement,
and IBM Corp. signed on with Siemens
AG of West Germany to develop 64-
Mbit DRAM technology.

High-ranking executives at both U. S.
companies say the NMB and Siemens
deals were part of broad corporate
strategies and would have gone on re-
gardless of U.S. Memories' fate. In the
same breath, they call for renewed
American cooperation to preserve the
domestic semiconductor industry.

“There are two perspectives,” says
Gordon Moore, chairman of the board
of Intel. “A company tries to make it-
self as independent as possible by put-

ting plants in other countries and mak-
ing strategic alliances. But that doesn't
necessarily coincide with the interests
of the U. S. or our standard of living in
this country.”

Patrick Toole, senior vice president
of IBM’s Technology Products Division
in Somers, N.Y., agrees that focusing
simply on DRAM supplies clouds the
issue. “For IBM to succeed in semicon-
ductors, we need world-class tools and
materials,” he says.

XPERTISE IN THOSE AREAS

and in manufacturing capability
is quickly migrating overseas, especially
to Japan. That worries IBM, says Toole.
Moreover, the U.S. needs chip-manu-
facturing capability to support a
healthy tools and advanced materials
industry, he adds.

Which brings the argument back to
chips and fabs. The consensus in the
pro-cooperation camp is that capital is
just too costly, too scarce—and the in-
vestment community too impatient—to
supply the megabucks needed to build
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The program

in a switch.

Introducing Vivisun Series 2000, the programmable switches can replace 50 or more dedicated switches
display pushbutton system that interfaces the and the wiring that goes with them. In short.
operiator with the host computer. The user friendly Vivisun Series 2000 gives yvou more control over
LED dot-matrix displays can display any graphics evervthing 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 checklist,
with no errors and no wasted time. o AEROSPACE OPTICS INC.
They also simplify operator training as well as 3201 Sandy Lane. Fort Worth. Texas 76112
control panel design. Four Vivisun Series 2000 (817) 4511141 - Telex 75-8401 - Fax (817) 654-3405
SERIES

VIVISUN 2000.

Programmable display switches. Making the complex simple.
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fabs or similar facilitics, except as coop-
erative ventures. Dick Iverson, presi-
dent of the American Electronics Asso-
l ciation, thinks U.S. high-definition TV
technology will have to be consortium:
based in order to survive. Iverson uscs
as an example Toshiba Corp.’s decision
| to build a $300 million plant to manu-
’ facture active-matrix, flat-panel displays.

“That line has no prospect of making
moncy for four to five years,” he says.
“No single U. S. company can do that.”

The question of capital’s cost, avail-
ability, and “patience” is too big to be
solved by the semiconductor and com-
puter industries, says Iverson. So get-
ting the government involved is anoth-
er common theme in the post-U.S.

Memories era. But Iverson sees that as
more of a problem now. “The people
in government look at this with won-
der in their eyes,” he says. U. S. Memo-
ries had everything going for it—a
handful of America’s largest and most
successful companies and IBM’'s DRAM
technology, he says. And still it could
not get off the ground. “This has had a
negative effect in Washington.”

Filters,

Amps,

Band Translators,
Switch Matrices,
DC to 2MHz.

All In One
System.

That's system friendly.
That's Precision 6000.
Get all you need today.
Change and upgrade later.

607-277-3550

Friendly High Density

® (4 prog. filter amp. channels.

* 37 band-pass channels.

* 64 prog. amp. channels.

o Diff. input, gain, cal, monitor, and
other options, of course.

® 7ero suppress.

Friendly Performance

* Band-pass with O > 10,000.

2 MHz prog. filters, 80 dB/octave.

® 704.7 kHz filters, 130 dB/octave.

o Filter match 0.25° and 0.25%
typical.

Friendly Functions

o (al subsystem for go/no-go cal,
end-to-end cal, plus diagnostics.

* Group configuration for easy
control.

* {Jp-load and down-load for easy
setup.

* System status, other reports.

Friendly Choice
e Prog. filters—HP. LP. BP. notch,
anti-alias.
@ Prog. amps—pre, post, gain
ranging.
® Prog. frequency-band transiators.
 Switch matrix.
e Buffered 1/0 to sense/control
other devices.
* Proto-cards for custom circuitry.
o Custom systems from standard
proven hardware that's
economical and available.
* Buy only what you need now, add
and change as needs change.

Call. Fax. Or write.

PRECISION FILTERS, INC.

240 Cherry Street, Ithaca, New York 14850

Fax: 607-277-4466
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Congressman Tom Campbell, (R,
Calif.) concurs that confusion reigns in
Washington. The prevailing view in the
Congress, says Campbell, holds that

HERE ARE TWO

PERSPECTIVES,
AND SOMETIVES A
COMPANYS BEST
INTERESTS DONT
MATCH THOSE OF
THE NATION, SAYS

 INTELS MOORE
L
America’s technology lead is eroding,
“and that translates into a willingness
to help. But a sclling job is needed to
win Congress over to the idea that
DRAMs are a critical technology.”

Campbell is considering introducing
legislation in the next few months that
would at least start to nibble away at
the cost-of-capital problem.

The bill would have two main ele
ments. First, the U.S. would designate
a “short list” of strategic technologics
through a mechanism that would in
clude panels from the National Acade-
my of Science and the National Acade
my of Engincering. The list might in-
clude HDTV, semiconductors, ad-
vanced materials, artificial intelligence,
fiber optics and microbiology, he says.

Then a user tax would be imposed
on current technologies in those areas.
For example, conventional TVs could
be taxed to support rescarch and de-
velopment in HDTV. O
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in a switch.

Introducing Vivisun Series 2000, the programmable switches can replace 50 or more dedicated switches
display pushbutton system that interfaces the and the wiring that goes with them. In short,
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LED dot-matrix displays can display any graphics evervthing including your costs.
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tabs or similar facilities, except as coop-
crative ventures. Dick  Iverson, presi
dent of the American Electronics Asso-
ciation, thinks U. S. high-definition TV
l technology will have 1o be consortium-
| based in order to survive. Iverson uses
as an example Toshiba Corp.’s decision
| to build a $300 million plant to manu:
l facture active-matrix, tlat-pancl displays.

“That line has no prospect of making
money for four to five years,” he says.
“No single U. S. company can do that.”

The question of capital’s cost, avail
ability, and “patience” is too big to be
solved by the semiconductor and com-
puter industrics, says Iverson. SO get-
ting the government involved is anoth-
cer common theme in the post-l.S.

Filters,

Amps,

Band Translators,
Switch Matrices,
DC to 2MHz.

All In One
System.

That's system friendly.
That's Precision 6000.
Get all you need today.
Change and upgrade later.

60Q7-277-3550

Friendly High Density

e 64 prog. filter amp. channels.

© 32 band-pass channels.

© B4 prog. amp. channels.

o [Diff. input, gain, cal, monitor, and
other options, of course.

® 7ero suppress.

Friendly Performance

* Band-pass with 0 > 10,000.

2 MHz prog. filters, 80 dB/actave.

® 204.7 kHz filters, 130 dB/octave.

© Filter match 0.25° and 0.25%
typical.

Friendly Functions

o (al subsystem for go/no-go cal,
end-to-end cal, plus diagnostics.

* Group configuration for easy
control.

o |Jp-load and down-load for easy
setup.

 System status, other reports.

Friendly Choice

* Prog. filters—HP, LP, BP, notch,
antialias.

@ Prog. amps—pre, post, gain

ranging.

* Prog. frequency-band translators.

© Switch matrix.

e Buffered I/0 to sense/control
other devices.

* Proto-cards for custom circuitry.

o Custom systems from standard
proven hardware that's
economical and available.

© Buy only what you need now;, add
and change as needs change.

Call. Fax. Or write.

PRECISION FILTERS, INC.

240 Cherry Street, Ithaca, New York 14850

Fax: 607-277-4466
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Memories era. But Iverson sces that as
more of a problem now. “The people
in government look at this with won-
der in their eyes,” he says. U.S. Memo-
rics had everything going for it—a
handful of America’s largest and most
successful companics and IBM's DRAM
technology, he says. And still it could
not get off the ground. “This has had a
negative effect in Washington.”
Congressman  Tom  Campbell, (R.
Calif.) concurs that confusion reigns in
Washington. The prevailing view in the
Congress, says Campbell, holds that

HERE ARE TWO

PERSPECTIVES,
AND SOMETTMES A
COMPANY'S BEST
INTERESTS DONT
MATCH THOSE OF
THE NATION, SAYS

~ INTEL'S MOORE
|

America’s technology lead is eroding,
“and that translates into a willingness
to help. But a sclling job is necded to
win Congress over to the idea that
DRAMs are a critical technology.”

Campbell is considering introducing
legislation in the next few months that
would at least start to nibble away at
the cost-of-capital problem.

The bill would have two main cle-
ments. First, the U.S. would designate
a “short list” of strategic technologies
through a mechanism that would in-
clude panels from the National Acade-
my of Science and the National Acade-
my of Engincering. The list might in-
clude HDTV, semiconductors,
vanced materials, artificial intelligence,
fiber optics and microbiology, he says.

Then a user tax would be imposed
on current technologies in those arcas.
For example, conventional TVs could
be taxed to support rescarch and de-
velopment in HDTV. O
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at Philips
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Philips ...and the future of LCDs

m Liquid crystal displays were first developed to meet a demand for greater
design flexibility and lower power consumption than could be achieved with
LED displays. But it wasn't long before other benefits of LCDs became
apparent. Benefits like their low cost, intrinsic reliability and superior
legibility. And with new LCD technologies, such as double super-twisted
nematic {(DSTN) crystals and active dot-matrix displays, improvement in LCD
characteristics is guaranteed.

Today, liquid crystal is the fastest growing display technology, having evolved
beyond simple segmented numerical displays to highly complex dot-matrix
graphics displays. As the world's leading supplier of CRTs, it's not surprising
that Philips is deeply involved with this growth. As Europe’s leading IC
manufacturer, we're also ideally equipped to provide advanced LCD drive
circuitry.

Philips has the staying power and the resources to offer you a long-term
partnership. Resources such as the largest privately-funded research
organization in the world and our new $100 million LCD facility in The
Netherlands, providing unsurpassed LCD development, complemented by
mastery of mass production. The result is a line of standard/custom LCD
cells and modules for segment, character and dot-matrix display, including
types with fully integrated driver ICs implemented in chip-on-foil and
chip-on-glass technology. Separate driver ICs are available in SMD and
tape-automated bonded ({TAB) packages.

Philips — setting the pace for the future of LCDs. m







Development
sample of a
semi-custom
chip-on-glass LCO
module in which
the driver chip is
bonded to the LCD
cell

LCD design flexibility

m Philips already provides a host of LCDs for application in a variety of
industries. Recent advances in the technology have extended legibility,
information content and temperature range, leading to applications in the
demanding environments of telecommunications, computers and the
automotive industry.

In years to come, the market will call for larger, multi-purpose liquid-crystal
displays ...at an affordable price. Philips will still be there to meet the
challenge and ensure that the final design will be the optimum, most
cost-effective one. Whether you need standard or customized products, we
have the expertise to satisfy your specifications.

Your first contact for a standard, semi-custom or full custom LCD is with a
representative of our National Organization in your own country. For custom
designs, each National Organization has a dedicated LCD group to discuss
your requirements and draft the product spec with you. This information is
given to one of our Product Design Centres, where both feasibility and cost
analyses are made. Immediately, we offer you a proposal. When this is
accepted, you receive production samples for approval. Then, we start full
production of your LCD.

Philips — flexibility to satisfy all your LCD design needs. =







Masters of mass production

Philips is acknowledged as a master of mass
production techniques and logistics. We've drawn upon
our experience in manufacturing ICs — where rigorous
pracess control and stringent clean-room conditions are
essential — and applied it to our equally demanding LCD
production in our new plant.

Philips — production experience built into every LCD.

1. The first major production stage — sputtering glass plates with thin
layers of silicon dioxide and indium/tin

2. Offset printing of polyimide layer to orientate the liguid crystal
molecules

3. Cutting matched plates into strips, each of which may contain many
individual cells, before filling these with liquid crystal under vacuum

1 Sputtering

3 Cutting







After delivery, we still deliver

We know that your needs don't stop with the delivery of the product, so
the provision of after-sales service is of paramount importance to us.

Our worldwide sales and service organization not only provides you with
excellent, high quality LCDs on time and at the right price, it also offers
designand specification consultation. We'e always close at hand, speaking
your tanguage and offering the ultimate service.

For more information. contact your Philips National Sales Organization or
one of our LCD design and production centres in:

The Netherlands {Heerlen):
Fax +31-45-424718 Telex 56129 PHHRL NL
Hong Kong:
Fax +852-0-6504183 Telex 43751 PHIHK HX






Philips LCOs are
tested under the
most arduous
conditions, their
performance is
recorded and the
data used to
ensure a
consistently
superior product

Quality, it's not just a word...

.with Philips, it's a total commitment. And nowhere are quality demands
more stringent than they are for LCD manufacture, which requires the most
meticulous design practices and quality control procedures. 1SO 9000 sets
the standard for our quality system for the coming years.

Quality starts, of course, at the design stage. Here our advanced CAD
facilities and our policy of conducting rigorous feasibility studies at every
step help to ensure a product design which can be consistently and reliably
produced.

The high quality intrinsic in our LCD designs is maintained during production
by our exacting on-line process control procedures. These include detailed
tests conducted after each major process step.

Finally, the ultimate quality of our products is confirmed by our strict Release
Procedure, during which we test samples under conditions far more severe
than any likely to be encountered in the field.

Philips — committed to quality for your continued satisfaction. m
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A PERSPECTIVE ON ASIC DESIGN

I
At T1, we cover your ASIC
needs from silicon to software
to service and support.

Fe\\' ASIC supplicrs match TI's
breadth of choice and depth of
support in helping you develop the
most efficient round peg for a round
hole. As you see below, our ASIC

family spans the architectural spectrum
from PLD:s to standard cells.

PLDs: High performance,

low risk

PLDs are a low-risk, affordable design
solution for high-speed-logic consolida-
tion. Stocked op TT distributons’
shelves, they allow a quick ramp to
volume production.

Tl1 offers more than 40 PLD func-
tions in industry-standard architec-
tures, including the high-speed, 7.5-ns
TIBPAL16XX-7 and TIBPAL20XX-7.
For high-performance applications, TI
also offers unique functions such as the
programmable sequence generator,
TIBPSG507, and one of industry’s
fastest programmable address decoders,

the 6-ns TIBPALIENS-6.

Programming is quick and easy using
readily available, third-party design
software and programming hardware. For
your high-volume production
requirements, programming and testing
services are available both from TI and
authorized distributors.

When low power and reprogram-
mability are important, an erasable
PLD (EPLD) gives you the freecdom to
make design changes quickly and easi-
ly. For high-volume production require-
ments, EPLDs are also available in one-
time-programmable plastic packages.

To move your EPLD design rapidly
from concept tossilicon, the TI EPLD
Development System accepts a variety of
entry formats. These include schematic
capture, Boolean equations, state-
machine diagrams, and truth tables. TIs
desktop CAE tool runs on an [BM®.-
compatible PC-AT ™.

FPGAs: Best of two worlds

Like PLDs, FPGAs are user pragram-
mable, provide rapid design and debug,
are simple to use, and are virtually risk-
free. Like masked gate arrays, FPGAs
featurce high gate densities, high perfor-
mance, a large number of user-
definable [/Os, and a gate array-like
design environment.

Currently available are TI's
TPCIOIOA (1200 gates) and the
TPCI1020A (2000), with higher den-
sities to follow. Unlike PLDs and gate ar-
rays, FPGAs have a unique architecrure
that allows 100% observability of the

TI’'s ASIC PRODUCT SPECTRUM

GATE ARRAY

FIELD-PROGRAMMABLE GATE ARRAY

|
I

ERASABLE PLD

ARRAY/CELL

internal circuitry. This provides
flexibility of design verification, cither
“in-circuit” or “in the programming
hox.”

The TI Action Logic System
(TI-ALS) is a powerful development
tool for implementing your FPGA
designs while avoiding NRE fees. The
TI-ALS accepts designs from popular
CAE software packages including
Viewlogic ™, OrCAD™, Mentor
Graphics'”, and Valid" — resident on
PC386, Apollo™, and Sun-3"" platforms.

Gate arrays

for greater differentiation

For applications requiring higher-den-
sity, high-performance ASICs with fast
prototype delivery, TI's TGC100 Series
l-micron gate arrays are an excellent
choice. Offering gate-array com-
plexities up to 26K gates and 256 1/Os,
the TGCI100Q Series utilizes familiar
general-purpose logic libraries. You can
define macros and pinouts, as well as
specity packages with pin counts up to
256 pins.

A comprehensive design kit provides
the information you need to casily
implement your gate-array design.

ASIC design centers, located at T1's
Regional Technology Centers, are
staffed with design specialists who are
ready to help you.

Standard cells: As specific,
as complex as you need
For ultimate performance and system
integration, T1's TSC500 Serics is
vour choice. The extensive cell
library contains high-performance
memory, register files, FIFOs, and
MegaModule ™ building blocks. Realiz-
ing the need to incorporate design-for-
test into today’s high-density ASICs,
Tl also includes JTAG-compatible
SCOPE" testability cells in its library.
Thus, you can tailor a standard-cell
design to meet your exact system re-
quirements. As with our gate arrays, a

design kit is available, as well as techni-

cal design assistance through TI's
ASIC design centers.

For details about the support and sevvice Tl
offers, please tem the page

‘ ‘ I need a high-speed
part with unique
functionality. Standard
architecture is a big
priority, too. Plus, I’m
going into production
and need volume

delivery now. ’ ’
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A PERSPECTIVE ON DESIGN ISSUES: |
ASICS B “At Texas Instruments,

you have the choices

Choice not compromise you need to get the
ASIC you need That’s

B e ST the dlfference between
o e an ASIC device and an
ASIC solution.”

€

n ASIC solution is more than a choice of silicon. To keep

you from compromising on a square peg for a round hole, an
ASIC solution involves many considerations: Your performance
needs. How much control you want to exercise. The amount of sup-
port you require. What you can spend. How narrow your market
window is. It's the result of you and your supplier weighing all the
choices and reaching a balanced decision. At Texas Instruments,
that’s the way we like to work.

“A solution should not limit you to ‘classic’ ASICs — gate arrays
and standard cells. That’s why TI includes user programmables in its
ASIC lineup. We manufacture high-performance, programmable
logic devices (PLDs) and high-density, field-programmable gate
arrays (FPGAs).

“Such a broad choice allows you to make better value judgments
about control, NRE investment, and cycle times.

“TI advocares open-system CAD architectures instead of confin-
ing you to proprietary CAD systems. We support both PC- and
workstation-based design systems.

“We provide as much advice and counsel as you need or want just
about anywhere in the world. Our documentation is so comprehen-
sive it can fill your bookcase as it fills your needs.

“We are looking to future solutions. For example, we are develop-
ing submicron CMOS and BiCMOS gate arrays and standard cells
with densities over 100K gates. We are extending our support by
developing software that migrates FPGA designs to mask-
programmed gate arrays.

“An ASIC solution also brings with it assurances of the supplier's
dependability, stability, and capability to produce and deliver.

“At T], wc invite you to experience the difference between com-
promise and choice — the difference between an ASIC device and
an ASIC solution.”

Walden C. Rhines, Ph.DD.
Executive Vice President, Semiconductor Group
Texas Instruments [ncorporated




IN THE ERA OF MEGACHIP TECHNOLOGIES

‘ On my schedule,
lelivery delays and
innecessary risks are
mut. Our design
equires the density of
_gate array, but we

ieed to handle all the

yrogrammation

warselves. ’ ’

he T1 Solution:

ield-Programmable
Gate Arrays

‘ ‘ The system my
team is designing calls
for a high-density, high-
performance ASIC. |
want to call the shots
on pin count, pinout
definition, and the
package itself. Fast
prototype cycle time,
JIT delivery, and low
cost are mandatory. ’ ’

The T1 Solution:

Gate Arrays

‘ ‘ We are developing
a unique product that
requires high-speed
memory and other
complex functions
integrated on the same
chip. Surface-mount,
high-pin-count
packaging is a major
requirement. ’ ’

The T1 Solution:

Standard Cells




A PERSPECTIVE ON ASIC DESIGN

The sun never sets on
TTs service and support.

That's literally true. We have
facilities and sites around the
world. From early in your design
cycle until you have the ASIC
solution you envision, T1 support
and service are available
wherever you are.

This around-the-world service
and support include that which you
have come to expect from T1: Com-
prehensive documentation and tech-
nical literature. Workshop training at
our Regional Technology Centers.
ASIC design and applications
specialists to provide one-on-one
advice and counsel. Development
hardware and software.

Our design flow is straightfor-
ward and minimizes the possibility
of surprises.

TECHNOLOGY

ROAD MAPS

Our worldwide wafer-fabrication
capability is unmatched and moving
into the submicron era. We have dis-
closed a 100K gate array fabricated
with our EPIC""1], 0.8-micron
BiCMOS process technology.

Such extensive service and sup-
port satisfy the majority of our
customers’ requircments, result-
ing in round pegs for round holes.
But what if you are one of those
whose ASIC solution must be a
peg of unusual shape?

Tailoring the “fit”

In these special instances, we will
tailor our procedures to your
needs, striving to be as “applica-
tion specific” as the term implies.

For example, certain business
issues become very important
when a programmable ASIC is
best for you. Here, rapidly chang-
ing market conditions require ab-
solute supplier dependability.

We can work with you to main-
tain your inventory levels. We
can adapt our production to sup-
port your ship-to-stock or just-in-
time programs. And if you'd like,
we can deliver programmed or
unprogrammed PLDs and other
ASICs symbolized to your

specifications to reduce your in-
ternal handling.

We arce well aware that an ASIC
solution is more than silicon, more
than standard service and support.

You may want us to analyze your
evolving ASIC designs and needs
with you in relation to our evolv-
ing technologies. We can “tweak”
our design flow to suit your require-
ments and integrate our design
tools within your proprictary CAD
systems when required. If your
design calls for a proprietary func-
tion, we can also create a custom
cell to suit your needs.

We at Tl are willing to go the
extra mile in service and support

TPs MegaChip'~ Technologies arc the
means by which we can help you and your
company get to market faster with better,
more competitive products. Qur emphasis
on volume manufacturing of high-density
circuits is the catalyst for ongoing advances
in how we design, process, and manutac-
ture semiconductors and in how we serve
our customers.

in order to achieve the ASIC

solution best for you.

Four free ASIC DataFiles:
Your choices start

here and now

We've put together an ASIC
DataFile — an intormative pack-
age of data sheets, product bul-
letins, and other pertinent
literature — on each type of
ASIC we offer: Programmable
logic devices (PLDs and EPLDs),
ficld-programmable gate arrays
(FPGAS), gate arrays, and standard
cells. Choose the ASIC DataFile of
greatest interest to you, or refuse to
compromise and get all four. Call
1-800-336-52306, ext. 3706, and tell
us what to send and where.

Or write Texas Instruments
Incorporated, I'O. Box 809066,
Dallas, Texas 75380-9066.

™ MegaModule, SCODPE, EPIC, and MegaChip
are trademarks of Texas Instruments Incorporated.
PC-AT w a trademark of Internarional Business
Muachines Corporation.
Viewlogic is o trademark of Viewlogic Systems, Inc.
OrCAD is a trademark of OrCAI Systems Corporation.
Mentor Graphics 15 « trademark of Mentor Graphics
Corporation.
Valid 1s o trademark of Valid Logic Corporation.
Apollo 1y a trademark of Apollo Computer Ine.
Sun-3 is a trademark of Sun Microsystems, Inc.

® [BM 15 a registered trademark of International
Business Machines Corporation.

© 1989 Tl SRYRP9
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The Management Collection

Books selected to help you approach difficult
business situations more knowledgeably.

LEADERSHIP

R75 Surviving the Crisis of
Change — Honing Your
Management Skills

In today's fast-paced busingss world it is not
always easy to find the best answaers to diffi-
cuitquestions. This series of forty articlesis a
collection of Industry Week's best informa-
tion dealing with change that atfects manag-
ars’ professional as well as personal lives.
You'll learn how to gain control over difficult
probiems that you encounter every day. Arti-
cles include . .. Expand Your Career by Ex-
panding Yourself; The Politic Game; Surviv-
ing a Takeover; When Values Collide; and
many more.

124 page ....softbound.... $22.50

R85 How to be a Better Leader
Frederick Herzberg. Danisl Yankslovich,
Charles Day, Perry Pascarslia and others in
classic articles about the changing ex-
pectations of today's workforce and how to
deal with them. Included are: Selecting Your
Management Style, Dealing With Your Subor-
dinates, Motivating Your Workers, and more.

98 pages. ..softbound ...... $17.50

RO9 Your Toughest Tests As
A Manager

This book guides you in assessing your own
management skills and helps you to develop
the strong leadership capabilities you need
to be a more effective manager. Articles in-
clude: Developing a Flexible Management
Style. Motivating Without Manipulating, Han-
dling Creative Staff Membaers, Dealing With
Conflict, Delegating Without Losing Control,
and many more.

57 pages. . .softbound ...... $15.00

R87 the Unhealthy Executive and
Some Practical Cures

Managingin an age of anxisty can drive exec-
utives into dangerous responses. This book
keys on emotional awareness. It shows you
how to recognize potential problems and
how to deal with them.

72 pages. . .softbound ...... $16.00

R89 Future Focus: Advancement
and Leadership Strategies
Should Xou plan your career — or just let it
happen? Are you using strategies that build
success or deter advancement? These are a
few of the topics you'll find discussed in a
series of articles ranging from career plan-
ning to executive management skills,

117 pages ... softbound ... $18.00

MOTIVATION

R88 Herzberg on Motivation

What can the manager do for himself and for
his subordinates to overcome the “burnout”
caused by the increasing abstraction of work
and work relationships? Why is scientific
management not the answer to increasing
productivity? This book answers all these
questions plus many more ... from prob-
lems that might surface in trying to make
participative management work to effective
leadership in a period of psychological de-
pression . . . this book has it all.

80pages ........... ... softbound
thirdprinting ............... $22.50
LEGAL

R80 Right Off The Docket

This book is an invaluable reference source
of more than 140 industrial accident and oc-
cupationalillness claims. The index provides
a cross-reference for each case b{] type of
injury and the judicial ruling set forth so that
you can quickly turn to those cases of partic-
ularinterest.

130pages. . . softbound ..... $10.00

Order your
review copies now!

Call toll-free -

800-321-7003
(in Ohio 216/696-7000)

MANUFACTURING

R72 Strategic Manufacturing

This complete series of twenty-four arti-
cles analyzes some of the key issues
management must face in developing ef-
fective strategies in the years ahead.
The articies discuss “how" 10 link manu-
facturing with all of the functional de-
partments of an organization sO they
work with a broad, corporate view of
their goals. Articles include . . . Ten Ways
to Mismanage Technology; Learning
From Foreign Strategies; CIM . . . Walk-
ing Through Fire; Challenging Tradition;

and much mors.
94 pages

.. softbound .. $19.50
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FINANCE & ACCOUNTING
X38 Managerial Accounting for

Non-Financial Managers

You'll work as a company controller in this
programmed learning course. You'll learn to
properly record all the company’s business
transactions. . . sales, inventory purchases,
operating expenses, depreciation, equity
changes, disposal of assets. When the com-
pany's fiscal year ends, you'll prepare the
annual report, balance sheet, income state-
ment, and the statement of source and appli-
cation of funds. When you've finished the
course, you'll understand better the role of
accounting and how to use the information
accounting gives you to be a more effective
manager.

Two volumes—course book and
workbook ...........ovnnn, $27.50

X29 How To Read a Financial Report

Written in programmed learning format, this
book wiil review the accounting process, tra-
acing the steps from the actual sale 1o the
appearance of the transaction on the fi-
nancial statements. Then you'll learn how to
assess financial position and performance of
your company through the use of ratio analy-
sis—analyzing liquidity, activity, profitability,
and coveragse ratios.

140 pages .. spiralbound .. $19.50

BUSINESS STRATEGY
R70 Strategic Management

Getting a fix on your competitive position,
Establishing a clear purpose for the corpora-
tion, Meshing the corporate purpose with the
individual goals of ¥our people, and Getting
their commitment. This collection of ten arti-
cles will heip show you ways to foster greater
vision of your corporate purpose and tech-
niques for combining the human and tech-
nological factors needed for good decision-
making.

34 pages. . .softbound ....... $7.00

To order these books, just fill
out the coupon below and
mail to:

Penton Education Division
1100 Superior Avenue
Cleveland, Ohio 44114

e |

Please send the books indicated. |
understand that | can review them
for 15 days and, if not satisfied,
return them for full refund or
credit.

Orders under $15.00 must be prepaid.

ltem # Quantity

ltem# Quantity

[0 My payment is enclosed for postage-free shipmentin the U.S. and Canada.
[ Bill my company and include postage and handling charges. My purchase order is enclosed.

Charge my
Account No.

[J Mastercard [ Visa [J American Express Card

Exp. Date

Name

Company

Address (not P.0. Box)

City

State Zip

Signature

Penton Education Division
1100 Superior Avenue @ Cleveland, Ohio 44114




Double your income!

Computer repair business
-a $10 billion industry.

If you are presently servicing office machines or any other electronic equipment,
computer repair can double your income.

National research results indicate that computer technicians bill out at double the
hourly rate of office machine fechnicians.

Tech-Serv can put you into computer repair quickly, economically and efficiently
and with a complete support program including @ proven marketing plan.

We provide:
RECOGNITION TRAINING
Nationally recognized trademarks and Hands on fraining: IBM, Compaq, Apple,
logos give you immediate recognition as and compatibles at 3 separate levels:
a professional computer repair specialist Level 1: ~ 8086-8088 Based Machines
by being a Tech-Serv Authorized Computer D%S System Configuration

i i and upgrades
Repair Cenfer in your market area. Lovel 2: 80285780386 Machines, Lefer
DOCUMENTATION Quality and Laser Printers
We provide manuals, schematics, documen-  |evel 3: System Networks Configuration,
tation and advanced diagnostic software. Installation and Repair
NEW HARDWARE FINANCING

CPU's: |BMLApple, Compo%, and others.  Available for qualified businesses.
Printers: Okidata, Epson, HP Lasers and OVER 125 DEALERS WORLDWIDE

others at huge discounts. Find out why more and more electronic

PARTS & BOARD REPAIR professionals are adding computer repair to
Single source for parts and board repair. their businesses or sfarfing their own com-
24-hour express turnaround. puter repair businesses.

Call Tech-Serv at (212)967-1865 now.
techagapy,

SERVICING THE WORLD OF MICROS
©1989 Tech Serv Corp. 253 West 28th Street, New York, NY 10001
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[RERIAL [ELECTRORICS, [NC.

The Rental Source
for all your test and measurement needs

TEST us and SEE

s,

how we MEASURE up!!!
-

CALL TODAY!

(800) 227-8409
(800) 331-3440 (in CA)

Ask for our free catalog featuring
our 125+ million dollar inventory!
or write to:

Genstar Rental Electronics, Inc.
National Sales Manager

6307 DeSoto Avenue, Suite |
Woodland Hills, CA 91367
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SEMICONOUCTORS

BiCMOS SWEEPS ARE ON

OUT OF
THE NIGHE

BY BERNAKD C. COLE

HE BiCMOS SWEEPSTAKES

are on, and there's more at
stake than the short-term profit possi-
hilities of high speed  emitter-coupled
logic and 1l logic and memory. With
a few notable exceptions, every major
and minor semiconductor company
has come to the conclusion that bi
CMOS’s time has come. By the mid
1990s, it is generally agreed, biCMOS
will move out of its niche as a high
performance process and into  the
mainstream for ceverything from appli-
cation-specific integrated circuits 10 dv
namic random-access memorics.

One of the newest plavers is Philips
Components-Signetics of - Sunnyvale,
Calif., which last month announced its
intention to jump into this alrcady
crowded arena with 4 range of digital
logic products, including gate arrays,
memorics, programmable logic  de-
vices, and bus controllers as well as
analog and mixed-mode circuits.

Signetics is betting on a horse called
QUBIC, a 13-GHz biCMOS process that
has been three years in development
and features bipolar gate delays of less
than 70 ps. “With this process we'll be
able to build an entirely new class of
low-power products that perform at su-
percomputing speeds,” says company
president James Dykes, who terms QU
BiC Signetics' strategic technology for
the 1990s.

The first QUBIC products are three
bus-interface chips: a4 3.5-ns octal in-
verting buffer, a 2.8-ns octal transceiver
with direction pin, and a +-ns octal d-
npe transparent latch. Where compet
ing parts require supply currents as
high as 10 to 100 mA, the QUBic de-
vices use just 50 uA. "By midvear we
expect 10 be introducing an average of
one new biCMOS logic product per
month,” says George Conner, manager
of biCMOS technology development.

The key to the 20-mask biCMOS pro-
cess, he says, is the merging of the
company’'s 1.0-um CMOS process with
ultrafast bipolar transistors that allow




I :l/ "o

of landfill garbage by up to 90%.
Already aluminum smelters are
recycling 50% of the cans that are
produced, and many communities

E AMEHI A“ are looking for new ways to recover
the value of discarded iron, steel,
glass, and paper.
TEn One of the places they are look-
ing is in publications like ours.
Penton believes that its thirty-two

business, industry, and professional
magazines have a responsibility to
help people in business understand

Last year we produced 160 mil- garbage was dumped into landfills.  the new and react to it. Anticipate
lion tons of it. More than half a ton ~ But nobody wants to live next door  and exploit it.
from each of us. Plastic, aluminum, to one. And in the last ten years, To those who say opportunity is
lawnmowings, rubber, glass, paper, 70% of the landfill sites in the U.S.  getting hard to find in America
and opportunity. have closed. today, we say “Garbage”

Your garbage is fast becoming That means for recyclers and We believe that a strong Ameri-
somebody’s bread and butter. incinerators, opportunity has can business press helps make

That’s because trash is so trouble- opened. strong American business. And we
some. New York City alone throws Entrepreneurs with energy are appreciate your advertising support.

away 27,750 tons of garbage every  improving waste-to-energy technol-

day. The problem: where to throw it.  ogies, generating electricity at the Penton P“blications

Up till now, 80% of American same time they reduce the volume Our issues address the tough issues.
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construction of gates with delay times
as low as 70 ps. The key is the use of a
single polysilicon layer 1o form the
enmitter of the pivowl npn transistors.
N+ and p+ buried layers are formed
on the bhase wafer prior to epitaxial
silicon deposition to create .the npn
subcollector for the bipolar structure
and the retrograde n- and p-well struc-
tures for the CMOS.

RICH PROCESS, QUBIC

also offers pnp  transistors,
Schottky diodes, polysilicon resistors, lat-
cral fuses, and three layers of aluminum-
copper global interconnect, as well as
titanium wngsten for use as local inter-
connect within the transistors. The result
is wransistors with operating frequencies
as high as 13 GHz, with 17-GHz parts in
development. In the next few months
the company expects to roll out gate
arrays, memory products, telecom cir-
cuits, and PLDs.

Impressive as the Signetics offering
18, it's not the only entry. For example,
National Semiconductor Corp. of Santa
Clara, Calif., will soon ship samples of
a I-Mbit biCMOS static RAM and this

month expands its biCMOS memory
offerings to include the first in a family
of application-specific SRAMs. The 2-
Kbit-by-9-bit advanced sclftimed part
boasts access times as fast as 5 to 10
ns. National is also developing a sec-
ond-generation biCMOS process run-
ning at 10 to 12 GHz.

Aspen Semiconductor in San Jose,
Calif,, is using its 10-GHz biCMOS Star
process to build a new family of 64-
Kbit TTL SRAMs. In the works are
PLDs and higher-density SRAMs as well
as a newer 15-GHz process. And engi-
necrs at Texas Instruments Inc. in Dal-
las are puuing finishing touches on
256-Kbit and 1-Mbit SRAMs built with
TI's 7-GHz process.

BiCMOS is a critical technology for
any semiconductor house that expects
to play in the high-performance mar-
ket, says Naushik Desai, strategic mar-
keting manager for biCMOS at Aspen.
“As CMOS transistors move to half-mi-
cron dimensions, some way has got to
be found to give them enough drive
capability,” he says. “Adding bipolar
structures at this point seems to be the
only practical solution.” @

[ LAN SERVERS |

MARKET BOOM IS HERE

BY WESLEY B. IVERSEN

IKE GAS SURGING TO FILL

a vacuum, a flock of fledgling
computer companies is rushing into
what they think could be an exploding
market opportunity for a brand-new
class of network computers in the carly
part of the 1990s.

A casc in point is the latest entrant,
Tricord Systems Inc., a Plymouth,
Minn,, startup. The two-yearold com-
pany this month will begin shipping an
example of what many market watch-
ers are calling a new generation of lo-
cal-area-network servers.

Tricord calls its line Powerframe,

START

At HP, we know that the fewer stops you

In the race to market, speed is of
the essence. The more stops you

make for key electronic compo-
nents, the less likely you’'ll be
to win.

At HP, we think there’s a better

way. One that eliminates delays.

Speeds product development. And
provides you with all the support
you need to arrive on time.

This absolute commitment to
meeting your needs has made
us an industry leader. And led
to a wide range of products in
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optoelectronics, optical
communications and microwave
technology.

Everything from LED indicators
and displays to optocouplers to
fiber-optic transmitters and
receivers. Motion sensors and con-




HOW THE SERVER MARKET STACKS UP
U.S. SERVER SHIPMENTS IN UNITS BY CLASS (1983-1994)
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niultiprocessor LAN servers based on
the 80386 and 80486 processors from
Intel Corp. Displayed for the first time
last month at the Networld show in
Boston, the new servers will not only
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ofter more number-crunching power
for computationally intensive jobs like
data-base serving, but they will also up
the ante in input/output processing
power needed to serve the ever ex-

panding numbers of desktops. “In the
emerging server market, depending on
the application, there is a requirement
to move data that is equally important
as, if not more important than, the re-
quircment of processing data,” says
John McCarthy, director of rescarch at
Forrester Rescarch Inc. in Cambridge,
Mass. “Network 1/Os per second and
the ability to move information as well
as process it is what will separate the
men from the boys in this game,” he
declares.

N THAT COUNT, SOME

think the background of the
Tricord management tcam-—in super-
computers, mainframes, and special-
purpose architectures—could provide a
design edge for the Minnesota firm.
Tricord was founded by Larry D. Ing-
werson, founder of Star Technologies,
and the current Tricord team includes
former employes of Sperry and Control
Dara, including the defunct ETA Sys-
tems supercomputer unit. Tricord's
chief executive officer is James 1. Ed-
wards, previously senior vice president
of AT&T Computer Systems, whose

make, the faster you reach your destination.

FINISH

trols. Digital barcode wands,
readers and decoders. And RFand
microwave products in both
commercial and military versions.

To find out more about HPs com-
ponents leadership, call 1-800-
752-0900, Ext. 428M for a free
brochure.

Best of all, you're assured of our We'll show you the fastest way to

commitment to excellence in sup-  get from here to there. ﬁ

port and reliability. ﬁ
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There is a better way.
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This microcomputer software lets you
program using natural mathematical

notation

Wouldn'tit be nice if you could solve your math-
ematical problems by simply t<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>