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If youre testing complex boards,

You're facing one of test engineering’s toughest
challenges. VLSI boards like this one. But with a
Teradyne L200 board tester on vour side, complex
test problems can be conquered quickly.

The L293 VLS! Module Test System

Stay in front of VLSI/VHSIC advances.

Start with the most advanced hardware for analog
and digital testing. An L200 fires functional test pat-
terns at 40 MHz rates. At up to 1152 test channels.
Top speed is 80 MHz. That’s 4 to 8 times faster than
any competitor can deliver.

And the L200 hits test signal timing precisely.
With up to 32 timing sets for drive phases and test
windows. Its 250 ps programming resolution with
zero dead time puts signal edges right where you
want them.

Divide and conquer.

VLSI/VHSIC boards demand large, complex test
programs. But the L200’s distributed computer
architecture simplifies matters.

Testing is controlled by a VAX computer. [t sends
tasks to specialized processors for rapid deployment
of analog, digital, and memory tests.
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heres asimple plan of attack.

Programmers will appreciate clustered VAX tics. So test programs automatically include when to
workstations. Graphics, like waveforms and shmoo test board responses. And what response is expected.
plots, make heavy debug and analysis light work. The result is uncompromising go/no go tests as well
Simulation and other tactics. as precise guided probe or fault dictionary diagnosis.

High-powered software tools tailor L200 test A powerful ally.
development to modern design techniques and test L.200’s have proven themselves under fire at hun-

Toot Maximom  Channal strategies. dreds of advanced manufacturing sites worldwide.
Channels Pattern Rate Skew | Precisely the  Soif you're about to take on a new VLSI/VHSIC
caliber of project, find out how to launch a winning test strat-
tools you egy. Call your local Teradyne sales office or write:

need to get Teradyne, Inc., < : v
[ 1210 Mz~ = 1005 tests up and MS L37, g 4 . \
L200 VLS| baard test systems are the cerfarmance leaaers runnmg faSt. 321 Harrison

Take our LASAR simulator. It works closely with Avenue, Boston, We measure lit
the L200 for both cluster and board-level testing. MA 02118. e Ly
LAdSAR accurately pred-lC}S YLSI circuit responses g\nts;\s'erp 3-233 ‘)')71,213051_"11 *\117‘-482;?700. Copenbagen 2i\7]1 7070, Hong kong
an reports test program fau t coverage. -895-2155, lan 2-2 1349([1,: llquj cyvnes 9()8:’79(1()3?. unich 89-839930,
5 5 ~ g Ao 0 Paris 1-4745-1760, Seoul 2 5453-4066, Sing: » 220-8561, Stockholm 8-75)-
Significantly, LASAR simulates L200 characteris- 5950, Taipe: 7083528, Tokvo 37190151 e
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TECHNOLOGY IN HOLLAND

Telecommunications Industry Update

A REPORT FROM THE NETHERLANDS FOREIGN INVESTMENT AGENCY

In 1989, the Netherlands will be
one of the first European countries
to substantially open up its tele-
communications equipment and
services market—a response to de-
requlation and market conditions,
globalization, and telematics prog-
ress. The Dulch telecommunications
equipment market is projected to
reach nearly $800 million by 1990,
while the European-wide market for
equipment and services could ex-
ceed $50 billion.

Holland has ensured that its
infrastructure—including PTT
Nederland which will become a pri-
vate company January 1 without
requiatory responsibilities—uwill be
able to handle not only today’ basic
speech, text and data exchanges,
but tomorrow’s needs for fast total
digitalization, mobile and other new
value-added services.

Here are some examples of Dutch
developments in advanced telecom-
munications services that will be
available to consumers, industry
and governments.

& ISDN Picture Phone—Since 1983,
the Dutch have been helping to define the
operational standards, compatible with both
CCITT and CEPT, for a worldwide small
band ISDN videophone terminal. This in-
ternational effort is being coordinated by
the PTT Dr. Neher Laboratories and fore-
sees low-priced picture phones for office
and home use in 1992. High-quality mov-

NEW YORK (212) 246-1434

ing pictures accompanied by high-quality
voice are transmitted over a 64kbit/second
network. The bit rate is achieved by data
compression techniques that eliminate re-
dundant information using a hybrid method
combining DPCM- and transform-coding
Encryption will ensure privacy. To enhance
a possible videophone service, high qual-
ity videotext images can be transmitted
with the same equipment.

* Teleports—Designed jointly by
Rotterdam’s municipal authorities and its
business community, the teleport uses the
International Transport Information System
(INTIS) for the electronic exchange of stan-
dardized messages between shippers and
suppliers of all modes of transportation.
Shippers and freight forwarders already ac-
cess the network to send shipping instruc-
tions to ‘deep-sea carriers and liner agents.
They, in turn, communicate electronically
with container terminals. Both PCs and
mainframes, equipped with a 3780 emula-
tor and a V22bis modem, can access the

Netherlands Foreign Investment Agency

SAN FRANCISCO (415) 981-1468

LOS ANGELES (213) 477-8288

network. Access by X.25 protocol will be
available soon. Amsterdam is also develop-
ing a teleport.

¥ Transportation Databases—A stan-
dard IBM SNA system with videotext is
providing more than 1,500 subscribers
throughout Europe with cost savings and
real-time information about space availabil-
ity, type of cargo handled, destinations, de-
parture and arrival times for trucks, trains,
ships and airplanes throughout Holland.
Called Transpotel, this Dutch database serv-
ice has expanded through franchising to
the United Kingdom, Switzerland, Belgium,
Austria, France, Germany and Scandina-
via, and soon will extend to Italy and
Denmark.

In addition, Holland is a major man-
ufacturing location not only for N.V. Phil-
ipss data communications products, but
also for Alcatel, NV, which builds and mar-
kets its System 12 for small and medium-
sized firms; for Swedish multinational L.M.
Ericsson, which manufactures telephones
for the Dutch PTT and other telecommu-
nications equipment; for West German mul-
tinational Siemens, which produces data
communications products; and for the
AT&T/ Philips joint venture, which is build:
ing a new generation PBX.

Further, three technology univer-
sities—at Delft, Twente and Eindhoven
—and more than 100 technical institutes
along with the Netherlands Organization
for Applied Scientific Research (TNO) and
major software houses assist companies,
regardless of location, with research and
development from defining systems needs
to designing networks to building proto-
types or writing code.

OTTAWA (613) 237-5030

This material is published by Gavin Anderson & Company, which is registered as an ogent of the Government of the Nethertands. It is filed with the Department of Justice,
where the required registration stotement is available for public inspection. Registration does not indicate approval of the contents by the United States Government.
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BENNY AND THE NETS

By the time America turns on
HDTV, will we find anything more
than a new format for old jokes?

SOme weeks ago, when we were talking about putting a cover on
this issue based on our high-definition TV package (p. 70), I had
an idea for a visual that—and this is almost certainly a good thing—
I discarded immediately prior to initial verbalization. It has stayed
with me, however, and now [ just have to tell somebody. If you real-
ly want to get across what HDTV is going to mean, you see, here’s
what you do: you merely take a TV screen shot of the consummate
British middlebrow comic, Benny Hill, holding his hands out in front
of him about 24 inches apart. His eyes bug out. His tongue tries to
escape out of one side of his mouth, then the other. He clenches his
teeth to get control of it, then begins to repeat, ad infinitum: “It’s
big! It's big! It's . . . BIG!”

How big—apologies to Ed McMahon—is it? William Schreiber,
who heads the MIT Media Lab’s Advanced Television Research Pro-
gram, believes public acceptance could make HDTV the “largest con-
sumer of [both] memory chips and microprocessors.” That means
bigger than the computer industry. That means bigger than indus-
trial electronics. What's more, the ultimate effect of the worldwide
market for HDTV as a technology driver for everything from ad-
vanced semiconductors to high-resolution displays can only be pro-
jected at this point in terms of incalculable significance. Some vision-
aries see an inevitable merger of the home-entertainment center
with the home computer, creating the 21st century equivalent of the
home altar.

What will be a massive ripple effect is already in motion. Read how
North American Philips is using an enhanced multiplexed analog-com-
ponent technology scheme to “stitch together” an NTSC-sized picture
with image-widening side panels (p. 78). Read why Zenith believes its
process for directly printing color phosphors onto a faceplate will carry
cathode-ray-tube technology well into the HDTV revolution no matter
what flat-panel developments ensue (p. 79).

Despite all these encouraging signs, we are handing you plenty of
downside in the picture. The U. S. has advanced to nowhere near
adopting an HDTV standard, and isn’t likely to advance in the near
future. There are not even rumors of any kind of coherent policy
among the industry factions who stand to lose the most—or every-
thing—from lack of one. It's particularly discouraging because no
matter who builds the new TV sets we will all eventually buy, or
where they are assembled, until the U. S. gets its act together noth-
ing is going to move very far or very fast.

And notice how, at a time when TV technology is approaching a
major threshold, the combined product of the U. S. broadcast net-
works is playving to an increasingly indifferent audience—indiffer-
ent to the point of serious commercial impact. One hopes HDTV is
not born into a world that couldn’t care less. Personally, I can’t wait
to see Benny Hill reruns on that big screen. ROBIN NELSON
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| NEWSLETTERS

Electronics, 15

o Data General fires the first
volley in its RISC campaign . ..

¢ ... but Sanyo/Icon’s 88000-based
system beats it to market

o The IEEE joins the call for
government-backed consortia

o Shrinking the head isn't the only
way to make a disk drive smaller

Products to Watch, 19

¢ Texas Instruments’ 1-Mbit
EPROM boasts 20-ns access times
e Encore’s superminis push
processing costs down to $3,500
per mips

® STAC gives storage-system
makers a one-chip version of its
data-compression algorithm

Washington Insider, 59

o The Strategic Defense
Organization looks for diamonds
in the rough

o Silicon carbide debuts as an
approach to rad-hard circuitry

¢ The Pentagon is getting closer
to generic chip specifications

Pacific Rim Trends, 65

¢ Fujitsu and Hitachi plug away
at Josephson-junction work

¢ Japanese researchers build a
smaller synchrotron for X-ray
lithography

¢ Sony’s high-band &-mm
camcorder challenges SVHS

European Observer, 67

o West Germany starts hooking
up ISDXN on a large scale

¢ Europe’s RACE project comes up
with a breakthrough flat TV
sereen

o Texas Instruments gets ready
for Europe 92 by building a wafer
plant in Italy

| FEATURES

COVER: The U. S. gropes for unity on high-definition TV, 70
Electronics companies are scrambling for position in what could be
a make-or-break effort
e Advanced Compatible TV: two steps to high definition, 76
The Sarnoff Research Center proposes a way to ease into higher
definition that doesn’t sacrifice compatibility with existing TV sets
¢ Philips has a plan to pack pixels into a TV picture, 78
By weaving together a variety of techniques, the Philips approach
achieves one-step conversion from today’s NTSC signal to
tomorrow’s HDTV image
¢ Can CRTs hold their own in the HDTV era? 79
Unlike many TV manufacturers, which are exploring large flat-
panel displays, Zenith Electronics is betting on the conventional
cathode-ray tube

How the U.S. is leading the way in nonvolatile technology, 80
American chip makers are on the leading edge of the technology,
which could have a tremendous impact on the next generation
of semiconductors
o WaferScale turns a disadvantage into a 4-Mbit EPROM, 84
With no foundry of its own, the company can’t tinker with its
process to make chips denser and faster—it must improve circuitry
and architecture
¢ Seeq pushes flash memory to 1 Megabit, 85
Its two new devices represent an eightfold increase in density over
its first flash device
¢ ICT retools the programmable gate array, 86
A logic-array matrix makes its arrays faster and denser
¢ |ICC takes antifuse-based technology one step further, 87
A new architecture can be used for all kinds of chips

PC software: puzzling over today’s menu, 90

Users, vendors, and OEMs alike face a perplexing variety of
incompatible operating systems, graphical user interfaces,
and networking schemes

Winchester makers rush ahead with little big drives, 96
In a clogged market, the 3.5in. drive is changing the landscape

Broadband networking breaks out with a new standard, 98
Technical problems have been solved and products are available

Fuzzy logic is comprehensible, practical—and commercial, 102
Despite its name, the technology is clearly a winner for a lot of
different applications

EXECUTIVE BRIEFING: VXIbus is gathering steam, 104
The standard for modular instruments is picking up momentum
among both designers and users
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WORLDWIDE NEWS ANALYSIS

Probing the News

Microprocessors, 25

Intel drops a bombshell at

the ISSCC show: a supercomputer
on a chip that may well
revolutionize the way that

work stations are built

Semiconductors, 30

The chips on display at 1SSCC
herald sweeping changes in
system design

Distribution, 41

Winds of change are buffeting
the distribution business,

and even the industry giant
Hamilton/Avnet Electronics

is not immune

Signal processing, 43

Oryx unveils a 10-gigaflops
system, the Super Signal
Processor, that’s aimed at military
applications

Financing, 46

The slump in high-tech stocks
spurs a search for alternative
sources of funding

Marketing, 52

Motorola takes its marketing
effort on the road, in a glitzy new
show called Imaginology

Consumer, 52

The pocket diary goes electronic,
and the Japanese go crazy over
the new gadgets—but the U. S.
market may be harder to crack

|
L

VOLUME 62, NO.3

CGOVER: JOOK LEUNG

PAGE 70

Burr-Brown Corp, 117

The quiet money maker is one of
the most successful but least-
known chip-based firms; now it's
spinning off startups its own way

Xylogics Inc., 118

It’s been an up-and-down ride for
this manufacturer of computer-
peripheral eontroller boards. but
Xylogics is coming back with a
disciplined way te diversify

COMPANIES | DEPARTMENTS |

| Up Front, 3

By the time America turns on its
I HDTV, will we find anything more
than a new format for old jokes?

|
Indicators, 110
U. S. slice of GaAs IC market will
shrink as merchant sales soar

| Letter from North Carolina, 8
Research Triangle Park, at 30,
reaches maturity

Readers Report, 128

PEOPLE

Michael Bennett, 123
How Bennett plans to guide
Interian’s skyrocketing growtn

| Sam Bogoch, 124
Dr. Bogoch prescribes a
Macintosh compute-server
‘ solution

Bob Brannon, 126
TV or not TV? That is the question
for Branncn at Intel’s Digital

| Video Interactive operation

1

Management Edge, 113
At Analog Devices, a five-year
plan that really works

|
‘ Book Review, 131
Tracking Japan’s electronics
\ industry

’ Update, 136

The Series 1000 “desktop

supercomputer” powers Apollo’s
recovery

1
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New BiCMOS ECL
I/0 SRAMs deliver
higher speeds and
lower power dissipa-
tion for greater opera-
tional performance.
Bipolar and CMOS
are fine, as far as they go. Put

them together and theygoeven %5

further. Which explains why we've used our
expertise in bipolar ECL and CMOS tech-
nologies to create a new product family of
high-speed /low power 64K and 256K BiCMOS
ECL1/0 SRAMs.

Our new BiCMOS ECL 1 /0 SRAMs
provide you with all the advantages of a
united front. Because they bring you the best
of both worlds.

With a maximum access time of
15 ns and a maximum power dissipation of
less than W, you get the blazing speed
of bipolar. And the low power dissipation
of CMOS.

All at a price per bit that makes
BiCMOS the technology of choice for high-
performance digital ICs. And with greater
efficiency and operational reliability than

you ever thought possible with
either bipolar ECL or CMOS.
5 Which makes
our new BiCMOS ECL1/0
SRAMs the perfect choice for
your most advanced computing
applications. Including supercom-
puters, superminis and high-performance
workstations.

Our 64K device comes in two pin
configurations: MBM 10/100C490 is a 22-pin
package. MBM 10/100C494 is a 28-pin
package. Our 256K device, MBM 10/10C500,
is a 24-pin package.

All are available in ceramic DIP,
flatpack or LCC. And they're fully compatible
with industry-standard 10K ECL families.

Best of all, they're from Fujitsu
Microelectronics. The partner you can count
on. Now and in the future. Providing you
with the edge you need to always stay ahead.

If youd like to know more about
our new BiCMOS products, including our
family of 64K and 256K BiCMOS ECL1/0
SRAMs, call 800/642-7616. Well show
you why united we stand.

i ————
FUJITSU
i—

FUJITSU MICROELECTRONICS, INC.
Integrated Circuits Division
3545 North First St., San Jose, CA 95134-1804. (800) 642-7616

The edge you need in a changing world.

© 1988, Fujitsu Microetectronics, Inc.
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POWER
OP AMPS

POWER AND
ACC‘URACY

oSA/isov‘
.o ‘FET Inpuxt
‘o +.5mV vcs

® Thermal Shutdown

Highest Voltage/Speed
Power Op Amps ...

PASS5 NEW!

® MOSFET o
Technology & ﬂ ?&
® 450 Volts ; .,

® 1000V/usec
Slew Rate

PA19
® 900V/usec
® 4A/1t40V

® Thermal
Shutoff

NEW!

PALY

{ uSNlesh

20 other models...62 choices

CALL (800) 421-1865
FOR
APPLICATIONS
ASSISTANCE
CONSULT EEM/IC MASTER

PEX"
i tech

APEX MICROTECHNOLOGY CORP.
5980 N. Shannon Rd., Tucson, AZ 85741
USA (602) 742-8601 - FAX: (602) 888-3329
France (1) 69.07.08.24 - BRD(06152)61081
Nippon (03) 244 - 3781 - UK (0844) 278781
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| LETTER FROM RESEARCH TRIANGLE PARK

'RESEARCH TRIANGLE PARK,

AT 30, REACHES MATURITY

are neighbors to producers of
fiber-optic cable.

The result is unparalleled
economic stability, effectively
insulating the community from
the kinds of cyclical, domino-ef-
fect layoffs that are common in
Silicon Valley. A slump in, say,
the personal-computer industry would
hardly ruffle a feather here. “It's ex-
tremely important that the park is multi-
disciplinary,” says Robert G. Hirsch, di-
rector of the DuPont Co. Electronics
Technologies Laboratory, a relative late-
comer that arrived in 1985. “When the
electronics industry was down in the
dumps two years ago, the unemployvment
rate ‘rocketed’ to somewhere below 3%

| RALEIGH, N.C.
lying into Raleigh-Durham '
International Airport, one .

gets the idea that this central

North Carolina community re-

mains a rural haven. The land-

scape’s dominant feature is a
seemingly endless grove of
lodge-pole pines, and development seems
modest at best. But hidden in the piney
woods, in the hollow between these two
small Southern cities, may well be the
most successful planned industrial center
inthe U.S.

This is Research Triangle Park.
Planned 30 years ago by the state as an
advanced-research community that could
draw and expand on the strengths of the
area’s three major universities, it has led
a remarkable renaissance in the region.
Together, the 6,700-acre park and three
universities—North Carolina State in Ra-
leigh, the University of North Carolina at
Chapel Hill, and Duke University in Dur-
ham—have attracted major corporations
with a highly educated work force, world-
class research support, and one of the na-
tion’s lowest unemployment rates.

What's more, unlike such high-tech
centers as Silicon Valley or Boston’s
Route 128 corridor, which harbor comput-
er and electronics companies to the virtu-
al exclusion of anything else, Research
Triangle Puark prides itself on its diversi-
ty. Computer companies sit across the
road from mammoth chemical concerns,
while U. S. government laboratories,
such as those belonging to the Environ-
mental Protection Agency and the De-
partment of Health and Human Services,

Hirsch, the industrial mix was a prime
reason DuPont decided to locate its
newest facility—a multidisciplinary elec-
tronics lab—in the triangle.

But diversification has also served to
give RTP something of a staid image: a
place through which corporate giants like
IBM, Northern Telecom, and DuPont ro-
tate their managers every few years.
Strict limitations on land development—
companies can build on no more than 15%
of any plot of land in the park’s northern
sector, and on up to 30% in the southern
tier—were designed to attract the deep-
pocketed corporate elite. The result: the
many small and midsize companies that
have sprung up in other high-tech hubs

ham investor, “the triangle area got a
bad rap in the investment community.”
But times are changing, sayvs Dennis

' WHO'S WHO IN THE PARK
—
I L Campony First yeor in pork Work force
’ l 1BM Corp. 1966 10,000
Northern Telecom Inc.
Integrated Network Systems Group 1980 7,500
’ Research Triangle Institute 1959 1,400
BNR Ltd. (Bell-Northern Research) 1987 700
’ Mitsubishi Semiconductor * 1983 380
General Electric Co.
Microelectronics Center 1985 350
’ Data General Corp.
RTP Laboratory 1977 300
’ Sumitomo Electric Industries 1983 300
Dupont Co.
Electronics Division 1985 230
I Microelectronics Center
of North Carolina 1980 150
GTE Corp.
Government Systems 1983 75
| * LOCATED NEAR PARK SOURCES: RESEARCH TRIANGLE FOUNDATION, ELECTRONICS

|
|

And it hasn’t risen since. In fact, says |

never materialized, and, says one Dur- |

=0 |
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A GENTLE
REMINDER ON
THE IMPORTANCE
OF LOOKING

AROUND,.

ombinational Testers. Techni- By ALL MEANS, COMPARE. you can place your own hot-bed test
cally speaking, it's no longer To appreciate its performance directly into the 8000 system.
aquestion of ifor whenyou'll  fully, it's only fair to judge the 8000 The 8000 is the only combina-
need one. But which system to by comparable systems: those costing  tional tester with 2,048 fully-hybrid,
choose. much more. non-multiplexed test
Loyalty may take you first to the The 8000's open points. Each node has

a driver/receiver behind
it; each can be used for
either functional or
in-circuit testing. All of
which helps reduce the

manufacturer of your present board  architecture, for example,
testers. Logic should take you further.  can greatly reduce over-
Because the Zehntel 8000 holdsa  all testing costs. Using
number of pleasant surprises for you  the Functional Interface
—in power, flexibility, and price. Board pictured above,




cost of programming and implement-
ing engineering changes.

The 8000's digital test subsystem
truly warrants the term “high perfor-
mance, with 10 MHz pattern rate,
8Kx4 RAM per node, programmable
slew rates and 10ns programmable
edge placement.

The menu-based, mouse-driven
interface simplifies programming,
with multiple windowing capability,

integrated logic analyzerand @ T T T T T T T T T T T —}
graphic quality analysis tools. FREE REMINDER PAD |
A GENTLE REMINDER ©  For your free notepad, ‘

{ |

WHERE TO LOOK. & call(800)457-8326 or |

For complete information : attzzﬁll your kzjusmedss N
on the Zehntel 80C0, call or REMEMBER 4 TR WA \sen 0|
write today. To help, we'll —l) SADYN |
send you a specially-created reminder | offerccomes 2625 Shadelands Drive |
pad for your cesk, inspired by the { July 311989 Walnut Creck, CA 94598 ;

8000's elegant industrial design. L ELEC/3-80 |
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PICO
transformers
... Small size

...hig specs

¥

® size variations of .25" dia. x
.25" to .75" dia. x 82" ht.

® MIL-T-27E (PICO is QPL source)
® 20Hz —250KHz
® puise applications .05us to 100us

® prim. and sec. impedances
2 ohms to 250K ohms

® power to 3 walts

® inductors to 80 henries

® plug-in construction, surface
mount, or flying leads

® extreme resistance to thermal
shock MIL-STD-202F, method
107(25 cycles). Special designs
for 300 cycles.

Delivery—
stock to
one week

PICO

Electronics, Inc.

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

Call Toll Free 800-431-1064
IN NEW YORK CALL 914-899-5514

PICO ailso manufactures over 500
standard DC-DC Converters and over

2500 Miniature Transformers

J1

Daugherty, a general partner in Intersouth
Partners, an RTP-based venture-capital
company. He says all the ingredients for
“soup,” his euphemism for a strong entre-
preneurial environment, have come togeth-
er in the last few years. Today, there are at
least 30 venture-capital companies from all
over the country investing in RTP-area
companies, he says, and there is a core of
more than 40 high-technology venture-
backed companies getting started some-
where in the triangle. Last year the Ra-
leigh Chamber of Commerce and N. C.
State combined to set up a new incubator
facility called Bitech, for Business Innova-
tion and Technology Center, which will
help entrepreneurs draw up business
plans, find financing, and get state and fed-
eral grants.

That’s a marked difference from just a
few years ago. Daugherty says he had to
struggle to raise Intersouth’s first ven-
ture fund in 1984. He spent more than a
year trying to gather

the park’s tenants in its technological di-
versity, with projects in chemistry, phar-
macology, and the biological sciences in
addition to advanced software, semicon-
ductor, and systems work.

SELLING POINT. Although it was estab-
lished as an additional lure to attract out-
side companies to the area, the institute is
not limited to working for area firms
alone. It derives much of its revenue from
government contracts. But like the uni-
versities and the nearby Microelectronics
Center of North Carolina, a state-sup-
ported research consortium, it is one of
the park’s selling points.

Area executives extoll the virtues of hav-
ing such world-class research facilities so
close at hand. DuPont’s Hirsch, for exam-
ple, says his people regularly use equip-
ment at MCNC that they would not have
access to elsewhere. And Richard B. Fair,
the center’s vice president for design re-
search and technology, says the facility
was a major reason

$10 million and finally
gave up at the $6.5 mil-
lion mark. ‘“Raising
money then for ven-
tures in North Carolina
was nearly impossible,”
he says. Last year, how-
ever, he raised $20 million in less than 12
months—and he did it in the wake of the
stock-market crash. Why the change?
“We’ve eliminated a lot of the un-
knowns,” he says.

In the meantime, though, entrepre-
neurs seeking money for their dreams
found themselves moving out to Silicon
Valley and north to Boston, where costs
were greater, but money was available.
Daugherty says several potential local
businesses were swept away by outside
investors, who insisted that the new com-
panies be set up closer to the bank.

“We got a lot of interest from West
Coast firms—more than from the East
Coast,” says C. Eric Hunter, the 29-year-
old president of specialty-chip-maker
Cree Research Inc. “One firm, in fact,
was very interested—but they wanted us
to move out to Santa Clara.” Just one
year old, Cree is concentrating on con-
verting silicon carbide, an advanced semi-
conductor material, from a high-tempera-
ture curiosity at an N. C. State lab into a
commercially viable technology for appli-
cations in space, aircraft engines, and
other hostile environments. The school
has granted Cree exclusive licenses to its
patents on the technology and has a fi-
nancial stake in the company.

But this is still not Silicon Valley.
“There’s a maturity level there that we're
only now starting to reach here,” says F.
Thomas Wooten, vice president for elec-
tronics and systems research at the Re-
search Triangle Institute. The institute, a
contract-research facility established
with the rest of the park in 1959, reflects

Industrial diversity
insulates RTP from
domino-effect layoffs

Northern Telecom Ltd.
chose to locate its $50
million, 700-person BNR
laboratory here in 1987.

MCNC, too, in many
ways reflects the park’s
diversity, with member
companies such as DuPont, IBM Corp.,
and Airco (a maker of gases used in semi-
conductor processing) representing only
a portion of its broad membership. Itisa
research facility with a $30 million annual
budget that has so far managed to escape
the wide notice of the press—and, Fair
notes, of Silicon Valley chip makers. With
a world-class clean room capable of han-
dling submicron devices, the center pro-
duced the working parts of its Massively
Parallel Processor, a 1.1-million-transis-
tor chip featuring 128 eight-bit proces-
sors with 1 Kbit of memory each.

Now MCNC is expanding its charter
and entering the world of supercomput-
ing and high-speed networking. With $16
million in state funding, the center is
building a supercomputer center featur-
ing a Cray Research Inc. Y-MP supercom-
puter that will be “the most powerful ma-
chine in the Southeast,” Fair says. It's
also setting up a state-wide computer net-
work joining all of the state’s colleges
and universities with high-speed micro-
wave links. Initial connections will permit
8-Mbit/s communications, but Fair says
the system will eventually be able to sup-
port speeds up to 45 Mbits/s. As with
MCNC'’s other activities, member compa-
nies are also expected to use the facility.

Fair, who doubles as a professor at
Duke, says he’s seen traffic increase and
other things change in his few years in
North Carolina. He remains profoundly im-
pressed with the state’s progressive atti-
tude toward technology and investment.
“Just look,” he says, “what they’ve built in
the piney woods.” -Tobias Naegele

and Inductors.
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Great things happen when you come

to GenRad for board testers...
you get choices!

You shouldn'’t have to compromise your budget or GenRad testers will handle your newer, more
test criteria to fit an ATE manufacturer’s product complex boards with ease, whether your choice is an
offerings. in-circuit or combinational strategy. For even greater

At GenRad you get a family of testers to choose  freedom of choice, GenRad’s Environment for Strategy
from in price/performance ranges that give you free- Independent Software, GENESIS}" lets you go beyond

dom of choice. A choice of the industry’s market- ordinary combinational testing. This means you can
leading board test systems with the superior software select the strategies best suited to your application.
that has kept GenRad the leader for 20 years. Soft- You are no longer restricted by a pre-determined
ware that features industry-standard Automatic Test tester strategy.

Generation for fast in-circuit program preparation. For more about the board test choices we offer,
And speed and accuracy in program preparation call 1-8004-GENRAD.

translate into dramatic savings in this most costly

aspect of ATE.

GenRad

The difference in software

is the difference in test™
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How P-CAD Put A
mile On Over 10000
PCB Designers

| |
COSTS

Lower costs and higher productivity
add profits to your bottom line.

Work with P-CAD" and you’ll be
smiling every time you finish a design
orafiscal year.

Because we know successful
PCB design requires more than soft-
ware alone.

That’s why we offer the industry’s
most complete PCB design solution.
Including training. Superior tech
support. User groups. Bug reports.
Plus, the best maintenance, upgrades,
user guides, and reference documenta-
tion you’ll find.

| | | |

| I

REVENUES

All elements that help reduce
redesign, project delays, rework, and
manufacturing costs. But even all that
wouldn't mean much if our system
didn'tdeliver. And itdoes!

P-CAD software is modular, with
a consistent system command structure.
Learn one and you know how to use
all our modules. That means greater
productivity and lower training costs.

P-CAD also works with all
current technologies— SMT, analog,
high speed, and fine line. So designers
who use P-CAD will always be the
most competitive.

You get a complete, upward
migration path, too. As your require-
ments grow, you can take your P-CAD
investment with you. No throw-away
software. No obsolescence.

Architecture? It’s “open” foreasy
integration with CADAM; AutoCAD{
Ventura; Interleaf,” and other CAD

environments. So your options are
open now, and in the future.

Finally, with over 10,000 users
in 37 countries, we have the largest
installed base in PCB design. So when
you're looking for experienced P-CAD
designers, there’s no need to look far.
They're everywhere.

Let us show you how increasing
PCB productivity can [
enhance your profits.
Call now for details
and a free copy of
our PCB CAD
Buyer’s Guide:
800-253-5207,in
California, 800-628-8748.

What we have to say will make
you smile. P-CAD, 1290 Parkmoor
Avenue, San Jose, CA 95126.

-cad

PERSONAL CAD SYSTEMS INC.
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ELECTRONICS NEWSLETTER

DATA GENERAL FIRES THE FIRST VOLLEY IN ITS RISC CAMPAIGN ...

he first Data General Corp. systems based on reduced-instruction-set com-

puting are hitting the market—four work stations and a server, all built
around Motorola Inc.’s 88000 CMOS microprocessor. The RISC-based plat-
forms run the Unix operating system, marking the Westboro, Mass., computer
maker's first departure from its proprietary MV/Eclipse family. The initial RISC
units run DG/UX, Data General's variation of Unix, which incorporates a new
kernel designed to support symmetric multiprocessing. The firm says the
entry-level unii, a diskless model with a 20-in. monochrome display and 4
Mbytes of memory, is priced *‘well below $10,000,” which positions it against
low-end, mostly PC-based work stations. But look for more sophisticated ver-
sions to start showing up as Data General moves against its arch-rival, Digital
Equipment Corp., into the work-station market. Data General's advantage is
that it can price aggressively because it has no installed base to protect. O

«+.BUT SANYO/ICON BEATS IT TO MARKET WITH AN 88000-BASED SYSTEM

Data General barely lost the race to send the first commercial computer us-
ing the Motorola Inc. 88000 RISC chip to market—Sanyo/Icon Internation-
al Inc. got there first. The Orem, Utah, company unveiled its Model 8000 late
last month, a week before Data General's announcement. The three-proces-
sor Sanyo/lcon system boasts a single-central-processor speed of about 15
million instructions/s and a double-precision whetstone rating of 6.75 million.
Prices start at $155,000. The most likely competitors include DEC’s midrange
VAX units, plus Pyramid and Sequent computers. O

IEEE JOINS THE CALL FOR GOVERNMENT-BACKED CONSORTIA

dding its voice to the American Electronics Association and other industry

groups, a study group assembled by the Institute of Electrical and Elec-
tronics Engineers is calling for not just one, but several govermment-aided
research and manufacturing consortia. These public/private joint ventures
would address both research and development and full-scale manufacturing in
two “crucial’ areas: dynamic random-access memories and high-resoiution
systems. ““You simply can't do R&D and then stop,” says Alan McAdams,
associate professor of managerial economics at Cornell University’s Johnson
Graduate School of Management and the chairman of the study group.
“You've got to integrate manufacturing.” He says that Sematech, a consor-
tium working to produce advanced manufacturing know-how for the semicon-
ductor industry, is “in no way a solution to the U. S. semiconductor manufac-
turing problem,” but merely a “highly desirable first step.” He thinks the
government should quickly put in place economic incentives that will attract
domestic firms back into the commodity-chip business, or risk losing its stake
in supercomputing and other leading-edge technologies. O

HEAD SHRINKING ISN'T THE ONLY WAY TO MAKE A DISK DRIVE SMALLER

ne way to make smaller disk drives is to shrink the head. Imprimis

Technology Inc., a Minneapolis disk-drive maker, has come up with anoth-
er: reduce the size of the sliders for the head mechanism, rather than the
magnetic element itself. The sliders in the company’s 70 Series thin-film head
assemblies are about two-thirds smaller than those in today’s thin-film-head
drives. That means they'll help deliver faster access times and higher drive
densities, thanks to lower restrictions on head flying height and less stacking
space for multiple heads and disks. Imprimis has been providing samples of
the new head assemblies to drive makers since late last year. Some 100,000
units should be produced in 1989 starting around midyear. O
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S'I'AIII;ARDS ARE COMING THAT WILL MAKE PICKING MACHINE-VISION SYSTEMS EASIER

hoosing the right machine-vision system for jobs like printed-circuit-board

inspection is about to get easier. The Automated Vision Association plans
to offer by midyear a relatively inexpensive software package and a set of
“multipoint targets’ needed for the first in a series of vision-performance-test
standards developed by the Ann Arbor, Mich., trade group. The American
National Standards Institute approved the initial test document late last year. it
provides a standard way for users and vendors to evaluate a vision system’s
accuracy and speed in locating and measuring circles, squares, or other
markings on a two-dimensional target. Test-control software to run on an IBM
Corp. personal computer, as well as standard eight-point targets, should both
be available by June. A document covering one-dimensional vision perfor-
mance tests could be ready by the end of the year, says Leonard H. Bieman,
chairman of the association's standards subcommittee. Proposed standards
defining a comprehensive methodology for acceptance testing of machine-
vision systems could go to ANSI early next year, he adds. a

BREAKER, BREAKER—TRUCKERS CAN TEN-FOUR BY SATELLITE, GOOD BUDDY

ruckers will soon have a new communications tool at their fingertips, one

that's far more sophisticated than a Citizen's Band radio. Tiny satellite an-
tennas 6 in. in diameter, mounted atop trucks, let trucking companies track,
locate, and communicate with their drivers, without ever making them stop
their rigs to get to a pay phone. The system comes from Geostar, a Washing-
ton satellite-communications company that has offered one-way communica-
tions between truckers and their dispatchers for over a year. The new system,
called Satellite System 2C, lets truckers both send data to and get it from their
dispatcher’s office. So far, truckers can send messages in data form only—
they type in emergency messages or send preset responses using a keypad.
But Geostar is working on a system with voice recognition, which would allow
drivers to send messages by speech. Trucking companies can use the
system to keep better track of their trucks and trailers, Geostar executives
say, at a cost of only a nickel for each transmission. The system is also at-
tracting the interest of the Defense Department—it could keep track of hazard-
ous waste and other sensitive materials as they’re transported across the
country. g

MAKERS OF COLLISION-AVOIDANCE SYSTEMS HUSTLE TO SIGN UP AIRLINES

ompetition is heating up in the market for aircraft-collision-avoidance equip-

ment after a mid-January ruling by the Federal Aviation Administration. The
ruling requires that all commercial aircraft flying in U. S. airspace and capable
of carrying more than 30 passengers be equipped with TCAS Il (Traffic Alert
and Collision Avoidance) systems by the end of 1991. Depending on whose
numbers are used, that amounts to 3,500 to 6,000 jetliners which must be
outfitted within the next three years. TCAS Il suppliers are scrambling to nail
down contracts with the big airlines, leading to frantic discounting and deal-
making for the systems, which usually carry a single-unit price ranging from
$90,000 to $130,000. in the lead so far is Bendix King Air Transport Avionics,
a Fort Lauderdale, Fla., division of Allied Signal Aerospace Co. As of mid-
February, Bendix had announced TCAS | contracts from American, Piedmont,
and Southwest airlines, for a total of about 1,200 planes. Honeywell Inc.’s Air
Transport Systems Division in Phoenix has also signed up three carriers—
Alaska, Northwest, and Qantas airlines—for a total of about 580 planes. By
contrast, the third major player in the TCAS |l market—Rockwell International’s
Collins Air Transport Division in Cedar Rapids, lowa—had yet to announce a
production order by mid-February. O
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SEARCHING FOR ELUSIVE
CREATURES, PGA SOCKETS WITH
ABNORMAL FOOTPRINTS?

The quest for custom PGA sockets needn’t lead you to the
ends of the earth. Just to Mill-Max®
As a fully integrated, domestic manufacturer of Preci-Dip®
and Euro-Dip IC sockets and connectors, Mill-Max can supply
@ YoOu with aflurry of products, especially PGA sockets
with odd footprints.
Our warm, friendly customer service people
will quickly break the ice. They'll take you
through our comprehensive selection of over
200 variations of PGA, and help you select
from America’s largest variety of “locse”
pins which we assemble to order.
Just take your pick from
solder tails, wraposts, surface
mount or press fit.

Don't be left out in
the cold for PGA
sockets. Get the
Preci-Dip catalog.

For extremely low profile, we can supply PGA sockets on a
disposable carrier. And all our sockets feature Mill-Max’s
famcus low force “multi-finger” contact that’s highiy tolerant
of pin misalignment, so your chips will slide in and out easily.
Are your special PGA socket needs
getting the cold shoulder? Then join the
snowballing group of people making
tracks for Mill-Max. Call (516) 922-6000,
or write for our free catalog, and
we'll work like dogs to please you.

Please send me the husky
Preci-Dip catalog of connectors.
EL 389

NAME

COMPAaNY

ADDRESS ciry

STATE ZIP PHONE
Mail to. Mill-Max. 190 Pine Hollow Rd.
Oyster Bay, NY 11771 EL3/8

9
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PRODUCTS TO WATCH

TI’S 1-MBIT EPROM DELIVERS 20-NS STATISTICAL ACCESS TIMES

orget high-speed cache memories and wait states as the only solutions to

the problem of microprocessors outrunning the memories that store their
code. The 20-ns average access time of Texas Instruments Inc.'s 1-Mbit eras-
able programmable read-only memory is fast enough to handle the job, and
TI's BurstMode EPROM does it with clever circuitry—not new technology. Key
elements include a standard 1-Mbit, 1.4-um CMOS array and a 256-bit line
buffer that acts as an on-chip cache, loading sequential data from the 1-Mbit
array before the microprocessor needs it. Hit rates—the probability that the
right data is stored in the line buffer—are about 90%. Other circuitry handles
recoveries after misses, which means a 70-ns access time. Unveiled at last
month's Irternational Solid State Circuits Conference in New York, the Burst-
Mode EPROM will be available by the end of 1989. O

ENCORE’S SUPERMINIS PUSH THE COST OF PROCESSING DOWN TO $3,500 PER MIPS

he Multimax 500 family of Unix-based parallel-processing superminicom-

puters from Encore Computer Corp. of Mariborough, Mass., represents
one of the first applications of National Semiconductor Corp.’s 30-MHz NS
32532 central-processing unit. Encore’s symmetric multiprocessors incorpo-
rate a CPU board that features two 532s, each of which executes 8.5 million
instructions/s or 17 mips per board. As many as 10 boards can be linked—at
less than $3,500 per mips—to apply 170 mips to both technical and commer-
cial applications, ranging from software development and simulation to data-
base management and on-line transaction processing. Available in July, a
minimal 17-mips Multimax 510 system will sell for $159,000. A similarly priced
Digital Equipment Corp. VAX 6300 delivers about 5 mips. Besides the VAX
line, Encore says the Multimax 500 family will also compete favorably with
Prime Computer’'s 6550 and Data General Corp.’'s MV/40000 lines. 0

STAC IMPLEMENTS ITS 2: 1 DATA-COMPRESSION ALGORITHM IN HARDWARE

akers of disk and tape drives who use data compression to effectively

doutle the capacity of their memory products can now offer high perfor-
mance as well with STAC's single-chip processor. The 9703 implements the
company’s 2 1 data-compression algorithm and gives at least a thirtyfold
boost in the data-transfer rate, compared to software implementations. It
gobbles up incoming data at 500 Kbytes/s and puts its compressed output on
tape or disk at 250 Kbytes/s. Simulations by the Pasadena, Calif., company
show the harcware implementation running more than 30 times faster than an
Intel Corp. 80386 processor running the software package. Available next
quarter, tne chip, intended for QIC-type tape drives, will sell for about $50. O

NEC'S V80 DELIVERS 17-MIPS PEAK PERFORMANCE

Running at 33 MHz, NEC Corp.’s top-of-the-line V80 32-bit CISC micropro-
cessor delivers a peak performance of 16.5 million instructions/s—2.5
times the performance of NEC's V70 and five times the 16-bit V60. In bench-
mark tests using the Gibson mix, the V80 delivers 13.1 mips. The chip, which
also comes in a 25-MHz version, gets its speed from a seven-stage pipeline
architecture and by integrating 1 Kbyte of cache memory for instructions and
1 Kbyte for data. Other architectural features include branch prediction and
virtual memory management. Address- and data-bus error detection are pro-
vided for nonstop multiprocessor designs. Fabricated in 0.8-pm two-alumi-
num-layer technology, the 930,000-transistor circuit fits on a 14.49-by-15.47-
mm chip. Sample prices are about $960 for the 25-MHz version and about
$1,200 for the 33-MHz chip; look for a 45-MHz, 22.5-mips version in 1990. 0]
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PRODUCTS TO WATCH

i TOSHIBA’S 4-MBIT EPROM BOASTS 150-ns ACCESS TIMES

oshiba Ltd.’s 4-Mbit erasable programmable read-only memory sports a

fast access time of 150 ns. This comes thanks to polycide-processing tech-
nology and an architecture that splits the memory core into four sections to re-
duce the length of the bit lines each sense amplifier drives. The polycide pro-
cessing used in the 0.8-um fine-pattern technology reduces resistance to
about one-tenth that of polysilicon lines, which drops the resistance-capaci-
tance time constant. The short gate length and thin gate oxide deliver a 0.05-
ms write-pulse width, enabling the entire 4 Mbits to be written in 60 s. Config-
ured as 512 K by 8 bits, the devices are fabricated with n-MOS memory cells
and CMOS peripheral circuits on a 5.62-by-15.30-mm chip. Operating current
is 50 mA and standby current is 100 pA. The TC574000D-150, with an ac-
cess time of 150 ns, and the TC574000D-200, with an access time of 200 ns,
are available on a sample basis. Volume production will begin in May. O

FORCE’S VMEBUS COMPUTER MAKES MULTIPROCESSING-SYSTEM DESIGN EASIER

omprehensive message-passing capabilities offered by Force Computers

Inc.’s CPU-23 single-board computer lets original-equipment manufacturers
sidestep box-level or custom-design solutions when they build midrange 32-
bit VMEbus multiprocessing systems. Aimed at process control, robotics, and
other industrial applications, the CPU-23 integrates a Motorola Inc. 68020 mi-
croprocessor, a 68882 floating-point coprocessor, a 32-bit direct-memory-ac-
cess controller, and up to 4 Mbytes of memory. It gets its multiprocessing
capability from an application-specific integrated circuit that implements a
message-passing architecture for up to 20 central processing units. The
Campbell, Calif., company expects the unit to help OEMs considerably reduce
time-to-market for their system designs. Available now in 12.5-, 16.7-, and
25-MHz versions, the computer’'s base price is $4,990. 0

THIS 17-MIPS WORK STATION MARRIES MOTOROLA’S 88000 AND INTEL'S 80386

17-million-instructions/s Unix work station from Opus Systems Inc. and

Everex Systems Inc. promises to raise circuit-design, robotics, and multi-
user applications to a new power level. It also lets MS-DOS and Unix applica-
tions run simultaneously. The Personal Mainframe Series 8000 achieves its
performance by harnessing Motorola Inc.'s 88000 reduced-instruction-set mi-
croprocessor to an input/output subsystem based on Intel Corp.’'s 80386. The
strategic alliance marries the Unix coprocessor-system technologies devel-
oped by Opus of Cupertino, Calif., to the personal-computer expertise of
Everex of Fremont, Calif. Motorola's binary compatibility standard makes the
work station software-compatible with other 88000-based products. Unveiled
at the Uniforum trade show in San Francisco last month, the work station will
be available in the second quarter with prices starting at $9,995. [}

COMPAQ ADD-OMS TURN ITS PCs INTO CAD/CAM WORK STATIONS

dd a new color monitor, an advanced graphics board, and presto! Com-

paq Computer Corp. is a leader in the personal-computer-based comput-
er-aided design and engineering business. The Houston company provides
better-than-VGA resolution with its Advanced Graphics 1024 board, which de-
livers 1,024-by-768-pixel resolution in 16 colors. Integrating a Texas Instru-
ments Inc. 32010 graphics processor gives the board five times the speed of
a VGA board. The 16-in. color monitor uses signal pass-through to handle
software written for VGA with all the Compaq enhancements. The 1024 board
costs $1,499; an optional memory board that boosts capability to 256 colors,
$599; and the Advanced Graphics Monitor, $1,999. |}
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Essentials for

effective EMI/EMC evaluation and
quality product development.

impulses, ESD, spike, burst, and voltage dips and surges are unwanted signals that can cause momentary malfunction and,
in some cases, permanent damage to the electronic products you manufacture.

Our simulators, sensors, power line detectors and components allow you to find, reproduce and contain various types of
electrical noise to aid you in designing and building more reliable and trouble-free products that are noise-resistant.

Contact us now for specific details.

Corresponding to IEC PUB 801-2 '

HIGHLY REPRODUCIBLE ESD TESTING

ELECTROSTATIC DISCHARGE SIMULATOR
MODEL ESS-630A

Features
The TC-815 discharge gun (optional) enables the system to conduct ESD simulation
comresponding to IEC standarc publication 801-2 (first edition).

Equipment summary

ITEM ‘Model ESS-630A With TC815

Output voltage 0.2 — 30KV (0.2 — 10KV, 0.5 — 30KV, Range selectable)

Polarity _Positive and negative

Energy storag 150pF % 10% — .

O resister 1500 5% o —

Charging resister 100M © +10% S ———

Rise time of the discharge curment| 5ns £30% at 4kV. —]|
SINGLE, COUNT, REPEAT and 20/S (20 discharges |

Operating mode per second, activated for approx. 5 sec with each
depression of the trigger switch)

FCC CISPR

VDE VCCI

NEW DIAGNOSTIC TOOL FOR EMI DETECTION

EMI NOISE SENSOR
MODEL FVC-1000/FVC-30

Features

1. The FVC-1000 can detect and locate sources of radiated emissions in electronic
equipment.

2. The FVC-30 can detect and locate sources of conducted emissions in electronic
equipment.

3. For each classified frequency band based on the FCC, VDE, VCCI and CISPR
standards, the FVC series measures electric field strength and magnetic field
strength individually, which are patential sources of EMI.

4. An electric near field probe and a magnetic near field probe of high sensitivity
are furnished as standard accessories.

Equipment summary

FVC-000 FvW¢3o ]
30MHz~ 88MHz 100 KHz~-500K Hz
BBMHz~ 216MHz S500KHz~ 3MHz
216MHz~ 470MHz 3MHz~ 10MHz
Frequency ange | ‘oMz ~1000MHz 10MHz~ 30MHz
* Simultaneous 4 spectra #Simultaneous 4 spectra
o measurement
Display 20-point LED bar graph display mpodnlLEwaqraohdusp‘ay
for sach freq Y for each frequency band.

NOISE LABORATORY CO LTD.

10-18, -CHOME, HIGASHIHKUTA, TAMA-KU, KAWASAKI CITY, KANAGAWA PREF 214 JAPAN

TEL (044) 933-6411 FAX (044) 9324673

NOISE.

NOISE LABORATORY CO., LTD.
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Hello, reliable performance on 100 Over the life of your product, the
mil and 50 mil center modules. socket housing can take a real beat-
We’ve also thought about the ing. We’ve thought that through, too.

effects of use on long-run reliability. Our liquid crystal polymer housings,
So our MICRO-EDGE SIMM sockets  rated for continual use at 200°C,
provide positive wiping action during  give ramps and latches the strength
AMP MICRO-EDGE insertion. And contacts are designed and dimensional stability that promise

SIMM sockets provide the to deflect up to .017”, with full a long, useful life.
highest security your memory or logic  anti-overstress protection—forgiving We’ve also seen to it that contact
module could ask for: Each contact  enough to handle any standard retention in the housings allows
produces 200 grams normal force (.047"to0 .054" thick) module board.  robotic application, as well as inde-

on each module pad. Minimum.
And the contacts float. They’re
free to move laterally, so uneven
thermal expansion can’t separate
contacts from pads. Goodbye, fretting
corrosion, opens and inter mittents.

AMP and MICRO-EDGE are trademarks of AMP Incorporated
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pendent repair or replacement. Closed
bottom design prevents solder wicking
and bridging. And, naturally, latching
ears are protected against overstress,

and module polarization is designed in.

Now the best part: MICRO-EDGE
SIMM sockets are available in the
style you need. We have .100” or
.050"” centerlines in a wide selection
of singles and duals, vertical and
slanted. Plus options, including a

choice of gold or tin on contact mating
surfaces.

Our very-low-insertion-force design
and high-reliability contacts make

the 50 mil versions especially attractive
Every version comes with the quality
and support you expect from AMP.

For literature and product informa-
tion, contact the AMP Information
Center, toll-free, at 1-800-522-6752.
AMP Incorporated, Harrisburg, PA
17105-3608.

ANIP Interconnecting ideas
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AN IN-CIRCUIT TESTER SO SIMPLE,
SO AFFORDABLE, YOU CAN ORDER IT BY MALL.

i A PC-based operations,which "~~~ :
. means programming is as . FREEPRICELIST&
easy as using a spreadsheet. } SPECIFICATIONS :
r by phone, if you Best of all, its Call (800) 457-8326 |
prefer. price: under $53,000 2 now or attach |
The Zehntel 1800 is so for 384 analog and - yourbusiness card :

. ) . ; here and send to:
radically easy to own, we'll digital test points, y '
send you a full price list expandable to 640 | L Teradyne :
and specifications —just to points with plug-in | | 2625 :
prove it. driver/receiver cards. lasnh;sd .
The 1800 is the first full Need more test Drive, |
in-circuit tester atan MDA points? The Zehntel Walnut |
price. With true analog and 1820 expands up \ Creek, CA |
digital in-circuit testing. to 2048. ~ 94598 :
Diagnostics that trace faults It's as simple o Offer expires '
right to the device. And simple  as that. e _J“_Ivil:qjggg:@g_}
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PROBING THE NEWS
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INTEL’S I1SSCC BOMBSHELL:
A SUPERCOMPUTER ON A CHIP

The 80860 may revolutionize the way work stations are built

SAN JOSE, CALIF.
Intel Corp. has dropped a bomb on the
work-station market: a reduced-instrue-
tion-set-computer chip that is no less than
the silicon equivalent of a Cray 1 super-
computer. It could mean that designers
laboring on the next generation of RISC
work stations based on Spare, MIPS, Clip-
per, or 88000 central-processing units are
going to have to start over.

The reason: Intel’s chip, the 80860, does
right now what the others had hoped to
do by vear’s end. It integrates integer
processor, 64-bit floating-point unit, data
and instruction caches, and memory-man-
agement unit on one chip. It then adds a
powerful three-dimensional graphics pro-
cessor to boot.

The 80860, up to now known as the
N10, sets a new benchmark in supercom-
puter applications. Running at a 40-MHz
clock speed, the chip delivers 33 million
VAX instructions/s running the Stanford
test suites, 10 million floating-point oper-
ations/s on the Linpack benchmark,
90,000 Dhrystones, and 500,000 4-by-4
vector transforms/s performing a graph-
ics operation. In addition, it has been de-
signed for multiprocessor operation, so
the company has multiprocessor Unix de-
velopment under way to support it. If all
that weren’t enough, Intel will start sell-
ing the 80860 before the year is up for
$750 in 1,000-unit lots—a supercomputer
on a chip at an affordable price.

The chip’s commercial debut is bound
to light a fire under developers of RISC-
based systems, because the 80260 will
permit them to build supercomputer
work stations that will sell for less than
$10,000. To help this effort along, Intel is
providing a compiler in addition to start-
ing the Unix development. Meanwhile,
original-equipment manufacturers—IBM
Corp. is probably among them—are al-
ready designing systems with the chip.
Computer makers find the 80860 appeal-
ing because its individual processors—in-
teger, floating-point, memory-manage-
ment and cache, and graphics—can all
compute simultianeously.

On the marketing side, shipments of
RISC microprocessors in work stations
have so far been far from breathtaking
compared with those of complex-instrue-

[ N——

| tion-set chips such as Intel’s 80386. Alice
Leeper, senior analyst at Dataquest Inc.,
a market-research firm in San Jose,
Calif., predicts that 600,000 RISC proces-
sors will sell this yvear, with the total
growing to 6 million units in 1992. By con-
trast, she says, 8.3 million CISC proces-
sors will ship in 1989, growing to 26.3 mil-
lion in 1992.

What is needed to narrow the gap is a
high-performance, low-cost RISC chip
that will spur work-station unit ship-
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those making Spare CPUs have been
making do with multiple-chip solutions
using 32-bit-wide architectures. Work-
station vendors using other chips will
also be at a cost and size disadvantage
compared with those using the 80860.
“With this chip, a designer can build a
Cray 1 supercomputer in a small-foot-
print desktop system for under $10,000,”
says Rash.

Rash cites the example of work-station
manufacturers already offering diskless

8% SEL 8 osboes o

Intel’s blockbuster 80860 is likely to goose the work-station market, because it will permit
system houses to build $10,000 supercomputer desktop machines.

ments, and that can be used in embedded-
control ay:plications. That’s the 80860.

“With the floating-point and graphics
capability, the chip is ideal for high-end 3-
d graphics work stations,” says Bill Rash,
advanced 32-bit microprocessor-market-
ing manager at Intel in San Jose. “It’s
also ideal for high-end engineering work
stations performing simulations for so-
lids and fiuids as well as electrical-circuits
modeling, and board and chip layout.”

In either case, the chip threatens to
leave work-station marketplace competi-
tors in the dust. Semiconductor vendors
I such as Intergraph, MIPS, Motorola, and

Electronics /March 1989
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machines for less than $10,000 complete
with high-resolution color graphics, a
1.000-by-1,000-pixel color monitor, and 8
Mbytes of random-access memory. “It’s
possible to build such a system with the
80860, which provides the graphics capa-
bility as well as the high-performance
vector- and scalar-computing capability,
and offer the system at the same price,”
ke says.

The CPU cost with the 80860 will be
considerably less than with the other
RISC alternatives. A comparison made by
Michael Slater, editor and publisher of
the industry newsletter Microprocessor

25
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[ Report, puts the single-unit cost of a Fany announced a complete set of develop-

minimum system using the Motorola Inc.
| three-chip 88000 RISC implementation at
$1,732 with a 32-Kbyte cache. The Cy-
l press Semiconductor Corp. implementa-
tion with six chips and a 64-Kbyte cache
costs $2,500 in multiple quantities. And

ment tools including C and Fortran compil-
ers and Fortran vectorizers. Intel also has
an early prototype of a multiprocessing
version of Unix on the 80860. now being
upgraded to System V, Release 4.0.

“We were concerned about the number |

work stations, not to chips. And in recent

months, major work-station vendors have
already chosen the chip they will use in
their next-generation product.

Digital Equipment Corp. is using the
MIPS chip, Motorola has signed up a
number of major OEMs for the 88000, and

the MIPS Computer Systems Inc. im-
plementation comes in at about
$1,515 in multiple quantities, with
128 Kbytes of cache.

However, the 80860 does have one
disadvantage: a smaller cache than
any of the others, though it does
come with the integral graphics-pro-
cessing capability that the others do
not offer.

While the cost of the chip makes a
persuasive argument for designers
to switch from other RISC chips,
Slater does not believe other RISC
suppliers are going to be too worried
yet. “The saving grace for all of
them is that they have their own
next-generation processors in the

Yu tuned the design to
the chip process.

-~ -

percomputer methods.

Kohn's team used su-

an impressive number of companies
are building equipment around the
Sparc architecture. So far no one
has said it has enlisted the biggest
OEM of all, IBM. But given Intel’s
close relationship with Big Blue on
the 80386, which is used in IBM’s
Personal System/2, it’s a safe bet
that the giant computer maker has
had a peek at the new chip—and
IBM certainly can use it. Its work-
station strategy with the IBM PC RT
has been uninspiring at best, and the
company is certainly looking to be-
come a greater force.

Toward that end, IBM has licensed
a set of tools from Next Inec. of Palo
Alto, Calif. Coincidentally, the appli-

works,” he says, “and they all have
been out there establishing relationships
with software developers, starting to
build a binary base of software, and sell-
ing the user community on adopting a
new binary standard.”

Intel has recognized the importance of
providing software for the 80860. In intro-
ducing the chip in late February, the com-

of designers willing to recompile applica-
tions to take advantage of the capability
of the 80860,” says Rash. “But the level
of performance improvement the chip of-
fers, in some cases a 50-times boost in
floating-point capability, motivates soft-
ware developers to recompile.” However,

cations tool kit that Next developed
is for a multiprocessor Unix operating
system much like the one being devel-
oped by Intel and an independent group
of companies for the 80860 chip.
But editor Slater thinks IBM has other
plans for the 80860. “I think IBM is com-
mitted to the RT architecture and I

software developers port software to | would be surprised to see it change the

system and you sing along
into a microphone. Don't
decline an invitation to sing
or ycu'll be rejecting your
host. Most songs are
Japanese, but don't panic—
“My Way" is always avail-
able. So before you go, dig
out your old records and

THERE'S AN ART TO ESTABLISHING
BUSINESS ROQOTS IN TOKYO.

To establish a strong rap-
port with your Tokyo con-
tacts takes time, patience,

insight and more time. A practice up.
country which considers a

B i tree WHERE TO GET YOUR
300 year old Bonsai tree an IC BURGERS

art form, takes a little
time to understand.

DO IT YOUR WAY

The nightclub can be
more important than
a meeting, so you'll
probably be invited to
one. The hottest thing
is “Kara-oke.” Music and
images play on a video

There’s a Hard Rock Cafe

in Tokyo if you have

the wild craving for
fries, and the

B qualiity of the
hamburgers is
superb.

EXCHANGING MEISHI
(business cards) is an im-
portant formality in estab-
lishing a relationship.

You go first, with a bow or
handshake and then your
card, presented Japanese
side up to assist in cases
where English capabilities
are limited. Study the card
you receive, repeating the
surname, the first name on
the card, to be sure you
have the right pronuncia-

O NORTHWEST AIRLINES
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CPU in its RISC-based computer away
from its own proprietary architecture,”
he says. “I could see IBM building a high-
performance graphics subsystem using
the [80860] as a graphics accelerator.
That way IBM retains the main CPU but
gets much higher graphics performance
at the same time.”

Slater believes that Intel's original in-
tent was to bundle the upcoming 80486
with the 80860. “If the [80860] is used as
only a graphics accelerator, it is easier to
incorporate into a system,” he points out.
“A graphics kernel can be written for it
and then applications software can take
advantage of its performance without
making the investment in applications-
software development that would other-
wise be required.”

The chip comes with a RISC integer
CPU, single- and double-precision pipe-
lined vector floating-point processors (a
separate adder and multiplier), 3-d graph-
ics, 4-Kbyte instruction and 8-Kbyte data
caches, and paged memory-management
unit. It uses a 64-bit data and instruction
bus to execute more operations per sec-
ond. With such a wide data path, the com-
puter can load a 32-bit integer and 32-bit
floating-point instruction, which execute
concurrently in a single clock cycle.

Moreover, because the unit has sepa-
rate multiplier and adder, a multiply-and-
accumulate operation can occur in a sin-

gle clock cycle as well.

At one company that has seen the
80860, Stellar Computer Inc. of Newton,
Mass., vice president Michael Sporer says
the idea of fetching a 32-bit integer in-
struction and a 32-bit floating-point in-
struction at once ““is a fundamentally
good idea. We implement that in our ma-
chine and I see more and more people do-
ing it.”

It's a safe bet that IBM is one
of the OEMs that has had a
peek at the 80860

In addition, the graphics processor can
operate on bytes of data, a powerful fea-
ture for handling color. In one instruction
cycle, the unit can individually process
the values to drive the red, green, and
blue guns of a color monitor and still have
a byte operation to spare. But raw pro-
cessing power is useless unless proces-
sors can rapidly acquire data to feed
these units.

The 80860 has a system of buses that
could not be implemented easily on a
printed-circuit board with discrete proces-
sor chips. “A 64-bit bus feeds instructions
to both integer and floating-point proces-
sors,” explains Intel's Rash. It transfers

320 Mbytes/s of data. Another bus run-

ning between the data cache and the
floating-point unit is 128 bits wide and
can move 640 Mbytes/s. The external bus
to the DRAMs is 64 bits wide and can
transfer data at 160 Mbytes/s. “Altogeth-
er about a gigabyte of data can flow
around the chip at any one time,” he says.

While the chip uses a split instruction
and data bus internally, externally it uses
a standard 64-bit-wide bus for connecting
to standard DRAMs. The bus transfers a
data item every other clock, but with in-
terleaved banks of DRAMs, all three
banks can access data at once.

In addition to wide buses, the chip
comes with architectural features to im-
prove performance of its various proces-
sors. Leslie Kohn, chief architect, says
his team applied some of the techniques
that were developed for supercomputers
to handle large data structures that did
not completely fit inside the cache. Large
data structures require many random ac-
cesses to memory. In a system with three
banks of memory, for example, a strue-
ture could span all three.

“We have special instructions for per-
forming pipeline accesses of large data
structures, called pipelined floating-point
load, in which the data is brought directly
into the floating-point hardware without
going through the on-chip cache,” Kohn
explains. The pipeline floating-point load

tion. Treat cards with the
respect you would bestow
upon their owners.

NORTHWEST NOTES In
addition to nearly 60 flights
a week to Tokyo from over
200 U.S. cities, a spacious
Executive Class, a First

Class with all the luxury

and comfort you deserve —
we give you something no
other US. airline can offer
—the knowiedge, informa-
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PICO

ULTRA-MINIATURE

DC-DC

Converters

" Low Profile .5"x.5"x.3"ht.
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Actual
Size

ELIVERY—
STOCK TO ONE WEEK

PICO's high reliability DC-DC
Converters are produced in an
ultra-miniaiure encapsulated
package (.5"x.5"x.3" ht.).
Over 80 different models opera-
ting over the temperature range
of —25°C to +70°C ambient
without derating.

* 16 new high voltage models
100-250 volt output

® Up to 1.25 watt output at
—25°C to +70°C ambient

o Ultra-miniature size (0.3" Height)

e 5 input voltage ranges 5, 12, 24, 28
and 48V DC

® 28V Input/Output now standard
o Inputfoutput isolation
100 megohm (@ 500V DC
® Single and dual output
® No heat sink required

OPTIONS AYAILABLE
¢ Expanded operating temp
(—55°C to +85°C ambient)
© Stabilization Bake (125°C ambient)
© Temperature Cycle (—55°C to +125°C)
* Hi Temp, full power burn in
(100% power, 125°C case temp)

Over 500 miniature low profile
standard models deliver
up to 20 watts power.

PICO also manufactures over 2500
standard ultra-miniature transformers
& inductors.

Delivery—
stock to
one week &

Electronics, Inc.

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

Call Toll Free 800-431-1064
\_ INNEW YORK cALL 914-699-5514
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instruction of a large data structure im-
plies a one-time use of the data coming
into the floating-point unit; so it is not de-
sirable to flush the cache and load it with
information that will only have to be
flushed afterward anvway. This fea-
ture—preventing a cache flush and load-
ing data directly from RAM at full speed
by overlapping memory accesses from
the three banks of memorv—provides a
factor-of-three speed increase.
Three-dimensional graphics capability
was added after the initial chip-architec-
ture definition. "“We found that once we
had developed the hardware to feed the
tloating-point unit sufficiently to keep it
busy,” savs Kohn, “we could add another
unit that required only 3% more silicon

PROCESSORS REV

area, and could piggvback onto existing
hardware to give us about a 10-times per-
formance improvement in 8-d graphics.”

Just how did Intel come up with this
impressive chip? “In a design as complex
as the 80360, there are a number of intri-
cate relationships between circuit design,
architecture, and the manufacturing pro-
cess,” says Albert Yu, vice president and
general manager of the component tech-
nology and development group. “What
we have that others do not is a design
that is tuned to the semiconductor pro-
cess, and we believe we are ahead in 1-um
CMOS process technology.”

Also, other companies building RISC
processors have either had to contract
out some of the design or the fabrication

UP AT THE ISSCC

esigners of microprocessors are like
builders of drag-racing cars: they
squeeze every ounce of power possible
out of their finely tuned engines. And at
this year’s International Solid State Cir-
cuits Conference in New York, Intel
Corp. of Santa Clara, Calif., took the
checkered flag. Intel’s vehicle was the
80860, a 40-MHz chip that packs more pro-
cessing power per square micron than
anything in its class this year (see p. 25).
But others were in the race with chips
that, although not as loaded as the 80860,
posted some impressive compute times as

well. Among them was Hewlett-Packard
Co.’s entry. The Palo

set CPUs, which promise to pack the magi-
cal million transistors under their lids, but
will be slower rolling off the assembly line
than expected. Michael Slater, who pub-
lishes the newsletter Microprocessor Re-
port, says that Motorola Inc.’s 68040 and
Intel’s 80486 will be million-transistor
chips, and that both will be out this year.
Slater says that the 68040 from Motor-
ola will house a floating-point engine as
well as a the memory-management unit.
It will sport more pipelining, too, to boost
performance by cutting the average num-
ber of clocks per instruction. Intel engi-
neers, meanwhile, are making the same
moves on their 80486.

Alto, Calif., firm of-
fered a 32-bit VLSI cen-
tral-processing unit rat-
ed at 30 million instruc-
tions/s that proves
there’s still life left in n-
MOS. And Digital
Equipment Corp. of Marlboro, Mass.,
showed off two reduced-instruction-set
computing machines, one monster that
can peak at 50 mips and another that can
run 20 mips sustained.

Outside the ISSCC, Cypress Semicon-
ductor Corp. has rolled out its Sparc-com-
patible RISC engine, redesigned by Rog-
er Ross. Ross’s redesign cut the chip
count from nine to six. In addition, the
San Jose, Calif., company intends to intro-
duce this year a complete chip set able to
run at 40 MHz, says Dane Elliot, director
of applications engineering. It also hopes
to have a 50-MHz part by next January
that offers 36 mips of integer perfor-
mance. A floating-point unit running at
50 MHz should give about 9 million float-
ing-point operations/s of double-precision
floating-point computational power. Fi-
nally, Cypress has a cache-controller/
memory-management chip that is the
first to bring multiprocessing to the
Spare architecture.

Then there are the complex-instruction-

Though Intel’s 80860 is tel will announce the
the winner, others also 80846 in April, Intel con-
have pedal to the metal

——— 7] 12tET i the year

Slater thinks that In-

firms this. Motorola,
however, will hold off

when it has a few cir-
cuits off the assembly line.

Nor were gleaming engines from Ja-
pan in short supply at the ISSCC, though
they were aimed at floating-point rather
than integer crunching.

A 64-bit chip from Matsushita Electric
Industrial Co. of Osaka gets some of its
extra horsepower by doubling the word
size. The number cruncher can run a 64-
bit floating-point add, subtract, and mul-
tiply operation every 50 ns and a divide
operation every 350 ns. That converts to
20 megaflops of peak performance. Mea-
suring 14.4 by 13.5 mm, the chip crams
440,000 transistors under its lid.

A 32-bit machine, this one from Mitsu-
bishi Electric Corp. of Hyogo, achieves an
astonishing 40 megaflops of peak perfor-
mance. The key lies in the use of an elas-
tic pipeline structure, which minimizes
the effects of clock skew on pipeline per-
formance. Fabricated using a 1.3-pum dou-
ble-metal CMOS process, the chip holds a
relatively modest 85,000 transistors in
13.3 by 12.6 mm. —Jonah McLeod
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The Nicolet 4094C Digital Storage Oscilloscope gives you the maximum
versatility and value with software solutions beyond locked-in front
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@ Real Time Functions @ External Control
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of their chips. By contrast, Intel does it
all, and the 80860 was the result of a long-
range view. To predict future-generation
microprocessors, says Yu, one has only to
look at developments in large-computer
architectures. Then, as process technolo-
gy allows greater integration, simply im-
plement mainframe architectural fea-
tures in silicon.

As Kohn and project manager Sai-Wai
Fu began designing the chip in 1986, the
Cray architecture was well known, but no
one imagined it could be implemented on
a chip. “With Intel’s next-generation pro-
cess technology, we recognized that we
could build a million-transistor chip,”
says Kohn. “Without being constrained

SEMICONDUCTORS

ISSCC CHIPS HERALD SWEEPING
CHANGES IN SYSTEM DESIGN

SAN JOSE, CALIF.

f last month’s International Solid State

Circuits Conference in New York can be
said to have had a theme, it might be “Re-
think Your Options, System Designers.”

Across the board—in processors, dy-
namic and static random-access memo-
ries, nonvolatile memory, logic, and gate
arrays—new circuit developments and
combinations unveiled at the ISSCC prom-

ise to open possibilities for drastic
changes in how systems are implement-
ed. Not only are processor designers look-
ing to 64-bit-wide architectures to boost
system speed while facilitating the use of
lower-cost main memory, but the density
and speed of the memory devices that are
emerging will show the way to system
configurations never possible before.
Take DRAMs, for instance. Scarcely

to be compatible with an existing chip ar-

nificant improvements.”
“Intel is good at taking risks when they

chitecture, we felt we could achieve sig- How TOS"'BA G“s A ‘S'NS Dm
- :

think it is the right thing to do,” Yu says.

“When Les and Fu came up with the idea
of the chip, it was not all that difficult to
embark on the project.” But it is one
thing to propose an idea and another to
produce chips three years later. “It takes
a certain amount of faith and vision to be-
lieve that you can build a chip with 1 mil-

N-SUBSTRATE

lion transistors and that you're going to

get good yields on it,”” Kohn says. “We
had that and we were able to do it.”

-Jonah McLeod, with additional

reporting by Lawrence Curran

Toshiba’s 16-Mbit DRAM is designed around 64 subarrays, each 256 Kbits in size; a single
chip could replace up to 16 commodity parts in a PC.

Every copier company talks
Were domg something abou

Choosing a new copier isn't easy. You look at copiers,
you listen to promises. It all gets very confusing.

Now, you don't have to listen to a lot of talk about
proises. You can read ours. Because we put it in
writing. If you try to compare it to other copier
guarantees, you'll find there’s no comparison.
Suddenly, a difficult decision becomes a very easy
choice to make.

Look at the certificate above. Nobody offers you
as good a copier guarantee as Harris/3M. So, while

30

copier salespeople are all giving you a lot of talk,
ours will give you something great to read.
Send in the coupon. Or give usa call .
at 1-800-TLC-COPY. (In Canada, e
1-519-668-2230.) We'll send you
our 8-page Consumer Guide to
Copriers. Then, we can talk
about it.

Harris/3M copiers have features for all sizes of offices. That includes
the 6070. Seventy copies a minute, guaranteed.
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have samples of 4-Mbit models
begun appearing than design- WllTSU’S Sle DATA PA'I'I'I

They create four to five times
the memory that can be

Three Japanese companies—

ers are ramping up for the next — crammed into a standard per-
generation of 16-Mbit designs. sonal computer available on

eight to 16 DRAMs or SRAMs

120-ns cycle time weren’t .

Mitsubishi, NEC, and To- 5 B with today’s commodity parts.
shiba—are aggressively look- J' ﬂL Assuming that future genera-
ing to slice off this territory as / - 1 tions of the MS-DOS and 0S/2
their own. Ve operating systems can be modi-

The Mitsubishi Electric Corp. \ fied to handle it, the same num-
design is especially interesting. DATA [ \ ber of sockets now available for
As if using traditional method- PATH | 1 a PC would be able to incorpo-
ologies of 60-ns access time and rate up to 16 Mbytes of DRAM,

the limit in 32-bit central-pro-

enough, the Itami-based compa-

cessing units for directly acces-

ny’s device also incorporates an \

] sible memory.

on-chip multipurpose register

/ From the system point of

that slashes access time for a

view, a harbinger of things to

limited number of bits to 15 ns. — TR

For its part, NEC Corp. of Saga- \ | [

mihari uses a proprietary \\ L J 4
latched sensing scheme to push ~

access time on its chip down to X DEFECTIVE CHIPS

just 55 ns.

come in memory design is a 200-
Mbit wafer-scale single-ported
serial memory from Fuyjitsu
Ltd. of Tokyo. The device was
developed in cooperation with
engineers from Anamartic Ltd.

And pushing row access time
even lower, to 45 ns, the design

from Toshiba Corp. of Kawasa- ,perative and partially defective DRAMs.
ki uses a combination of process

Fujitsu’s 200-Mbit wafer-scale serial memory is builtaround a coreof With a standard 1.3-um CMOS

of Cambridge, England. Made

process, the wafer contains a
DRAM core of 1-Mbit dice in

improvements and circuit enhancements. | per subarray. Users can also selectively
The starting point is a CMOS process with | activate eight of the 64 subarrays when
three p-wells and a trench-type capacitor | operating power needs to be reduced.

cell. The internal array is broken up into The design options with these parts,
64 subarrays, each 256 Kbits in size, re- | which store the equivalent of 2 Mbytes of
ducing word-line delays as much as 2 ns | memory on a single chip, are enormous.

which fully operative and partially defec-
tive DRAMSs are interconnected using log-
ic modules configured as electrically pro-
grammable read-only memories.

Each of these units is connected to its
four neighbors by signal lines. A separate

about customer satisfaction.

NAME

Yes, I'd like to know more about Harris/3M copiers
and the Harris/3M Copier Promise.
Send to Harris/3M, P.O. Box 785, Dayton, OH 45401

ADDRESS

CITY

STATE ZIP

PHONE#( )

HARRIS/3M

Offer is valid for a limited time and other restrictions and limitations apply; see your Harris/3M

(@]
=)
5
o=
Z,
~
z.
=g
=
<]

sales representative for details. ©1988 Harris/3M Document Products, Inc. Harris is a trademark
of the Harris Corporation. 3M is a trademark of the 3M Company.
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controller chip transmits commands to
each configuration-logic module to set up
serial links between the chips, creating a
single contiguous-spiral data path. The
transfer rate on the device is a respectable
20 Mbits/s, with a 52-ms refresh interval.
The conference also brought news for
SRAM users. Developments at the ISSCC
indicate that system designers will have
to rethink the role of those chips in the
traditional memory hierarchy in comput-
er systems. Traditionally, in many high-

performance work stations, minicomput-
ers, and superminicomputers, main mem-
ory was basically DRAM-based, while
first-level cache was CMOS SRAM, and
second-level cache was usually very small
bipolar SRAMs.

But with the introduction at the ISSCC
of very high-density SRAMs that are also
very fast, this hierarchy may have to be
juggled. For example, from Sony Corp. of
Tokyo comes a 4-Mbit SRAM capable of
an astounding 25-ns access time, equiva-

S

Replace fuseholders and slow-
blow glass cartridge fuses in your
design with W28 circuit breakers.
Get the convenience of breakers
at a cost that's competitive with
fuses and

# fuseholders.

End fuse replacement hassles by snapping in
W28 series thermal circuit breakers from PaB

POtter& Brumfidd A Siemens Company

FUS »

Attractive W28 breakers fit in
about the same space as a panel-
mount fuseholder. They can be
prewired and snapped-in from the
front. Integral mounting clips hold
the W28 securely in place without
the use of additional retainers.

No time-consuming searching
for fuses. Protection
against improper fuse rating
substitution. And reduced
fuse inventory require-
ments. All add up to in-
creased value for your
product.

Find out more. In the U.S.,
for the phone number of a
nearby P&B sales representative
or distributor, call 1-800-255-2550.
Or write:

Potter & Brumfield Inc.
200 S. Richland Creek Dr.
Princeton, IN 47671-0001.
FAX: 812-386-2335.

Circle 200
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Ling; technologies.

lent in speed to present 256-Kbit CMOS—\
SRAMs. Sony engineers used a 0.5-pm
CMOS process and a dynamic-bit-line
loading scheme in combination with ad-
dress-transition detection.

No less impressive is the 1-Mbit SRAM

with which Hitachi Ltd. of Tokyo has
been able to push access times down to 9
ns, better than that of the 256-Kbit bipo-
lar-CMOS SRAMs now in production. The
Hitachi chip is made with a 0.5-um triple-
polysilicon double-metal stacked CMOS
cell. A three-stage p-channel MOS cross-
coupled sense amplifier used in combina-
tion with an optimized internal-supply
voltage scheme gets the speed. A high-
speed redundancy scheme that doesn’t
carry the usual access-time penalty is a
bonus. Init, a spare word is constantly ac-
tivated when the same word in the regu-
lar array is selected.
IBM ENTRY. Also on the SRAM front, engi-
neers at IBM Corp.’s General Technology
Division in Essex Junction, Vt., have
come up with a 128-Kbit all-CMOS SRAM
that is compatible with emitter-coupled
logic and boasts a 6.5-ns access time and a
5-ns cycle time. This performance match-
es the best speeds of 4-to-16-Kbit bipolar
and biCMOS ECL SRAMs. The key to the
IBM development is a highly pipelined in-
ternal architecture in which the chip is
partitioned into thirty-two 4-Kbit subar-
rays, organized into four quadrants with
each configured as 128 word lines by 32
bit lines.

Two 1-Mbit flash EEPROMs from Intel
Corp. of Santa Clara, Calif., and Seeq
Technology Inc. of San Jose are impres-
sive for the speed with which they are
moving to higher densities. The parts
come no more than a year or so after the
two firms introduced their initial 64-Kbit
and 128-Kbit designs. In the minds of
many in the industry, these devices,
which combine the hot-electron write of
the EPROM with the cold-electron erase
structure of the EEPROM, could displace
their EPROM and EEPROM cousins in
many applications (see p. 70).

But all the EPROM-EEPROM and
SRAM-DRAM developments highlighted at
the ISSCC could fade into the background
if a nonvolatile dark horse from Krysalis
Microelectronics Inc. of Santa Clara proves
out. A year ago, the firm said it had built a
512-bit nonvolatile SRAM using a propri-
etary ferroelectric material and standard
CMOS processing [Electronics, Feb. 18,
1988, p. 95]. Now it has jumped ahead four
memory generations to 16-Kbits, with a
proprietary bit-parallel architecture.

The design is impressive for melding
full SRAM-DRAM read-write operation
with nonvolatility. In addition, its higher
dielectric constant offers a way for de-
signers to get the megabit densities of
present silicon-based DRAMs, which re-
quire sophisticated stacking and trench-
-Bernard C. Cole
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NEW
COMPUTER PROGRAMMABLE
POWER SYSTEMS.

Now in 3 different versions.
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THE LAMBDA
ATE SERIES:

Lambda Electronics has been the market
leader in programmable DC power sup-
plies for the ATE industry since its incep-
tion —providing a wide choice of
products suitable for industrial and MIL-
STD-810C applications up to 500 A.
Now, Lambda offers the widest selection
of IEEE-488 compatible power systems
for all types of ATE applications. .. whether
it's low cost industrial burn-in, or sophisti-
cated functional test systems. Even mili-
tary solutions that meet the rigorous
requirements of MATE, can be configured
to meet the exact requirements of ground
benign applications. And Lambda can

design your system with optimal load
protection.

Lambda offers three different and dis-
tinct approaches to meet the needs of
the IEEE-488 ATE marketplace. All sys-
tems are designed using Lambda stan-
dard off-the-snelf modules in both narrow
range (slot) and wide range (zero up) cut-
puts, providing a cost efficient method of
tailoring a system to your specific require-
ments...without engineering charges.

Lambda can provide outputs up to
500 A and 120 VDC using standard off-
the-shelf power supplies, and further
extends the range by using mod.fied

FOR INDUSTRIAL,
MILITARY OR SIMPLE GPIB
PROGRAMMING APPLICATIONS

custom supplies. All Lambda ATE sys-
tems are available for fast delivery and
are backed with Lambda’s published
guarantees. This ensures each system
will meet or exceed all published specifi-
cations for the full guarantee period.
The three systems which are included in
the ATE series are as follows:

1. Low Cost Computer Programmable
Power System

2. Functional Talk-Listen Inteliigent
Power System

3. MarePrus™ Talk-Listen Power Systems
(Mate Compatible)



LAMBDA ATE SERIES

1. LOW COST COMPUTER PROGRAMMABLE POWER SYSTEM.

An economical off-the-shelf answer for
any application requiring multiple output

voltage and current programmability con-
trolled over the IEEE-488 Bus. This system

2. FUNCTIONAL TALK-LISTEN INTELLIGENT POWER SYSTEM.

Ideal for ATE applications requiring ulti-
mate load protection. This system reduces
the time and cost associated with in-
house software development of essential
features required in the ATE environment.
There are two basic modes of operation
for the Functional Talk-Listen System—
over the IEEE-488 Bus and via the unique
RS-232 dedicated lines available with
every standard system. These dedicated
lines can be used in conjunction with
IEEE-488 Programmable operation
providing visual indication of power sup-
ply ratings, programmed values, actual
measured outputs, and operational sta-
tus or they can become the primary
method of controlling the system. For
operators with limited programming ex-
perience and a budget which does allow

TRIPLE OUTPUT

for a fully configured ATE system, a
simplified system centered around an
RS-232 port is ideal.

This is how the system operates: Each
specific output can be independently set
by typing “Set VoIt for voltage or “Set
Curl” for current limit of that particular
output. Next “Safety Windows” which
ensure the outputs (V +1) stay within a
“Safe Operating Band” are set. The
Functional Talk-Listen System does the
rest. If any power supply goes out of
tolerance of the windows, the monitor
notifies you with a message. If an over-
voltage or current limit condition exists
the system will automatically shut down
either the defective power supply or all
the power supplies in the system. As an
option, load isolation relays may be in-

is described in greater detail in Lambda’s
1989 Power Supply Catalog.

corporated to automatically disconnect
the power supplies from the load upon
overvoltage or current limit conditions,
or by simply typing “Open’’ on the ter-
minal for that particular power supply
load isolation relay to be selected.

This system is the simplest way to
achieve an ATE environment without
extensive programming and commis-
sioning delays. And, should the applica-
tion require upgrading to IEEE-488
operation, this system is fully compliant.
The RS-232 port will aid in Stepwise
Software Development and ease of sys-
tem set-up providing all of the load
protection features during operation in
the manual mode.

MODEL

| A) MY*23341
B) MY*23342

QUAD OUTPUT

MODEL

(1) 0-32 VDC (¢ 1.5A

DC ~ DIMENSIONS -
OUTPUTS (inches) PRICE 4’
(3)0-7.5 VDC @ 500A 20%: x 19 x 21 (4 Racks) $13,995
(2)0-7 VDC @ 3.4A 536 x 19 x 21 $5,156

|
|

C) MY*23343

[ D) MY*23344

(1)0-18 VDC (¢ 3.2A
(1)0-32 VDC @ 2.1A

| — =

FIVE OUTPUT

DC 'DIMENSIONS -
OUTPUTS ~ (inches) PRICE
(2) 0-18 VDC (@ 1.8A 536 x 19 x 21 $6,081
(2) 0-32 VDC @ 1.1A
(2)0-7 VDC @ 6.5A 536 x 19 x 21 $6,581

MODEL

E) MY*23345
(2

F) MY*23346

(1) 0-18 VDC @ 2.3A
(2) 0-32 VDC @ 1.5A

pC DIMENSIONS
OUTPUTS ﬂnches) PRICE
(2) 0-7 VDC (@ 3.4A 5%6 X 19 X 21 $7,082 |
} 0-18 VDC @ 1.8A |
(1)0-32 VDC @ 1.1A |
(2)0-7VDC @ 4.8A 1086 x 19 x 21 (2 Racks) $7.570

|- —_— — — —_— -— —
3 - For MarePuus™ pricing information, consult factory.

SIX OUTPUT
bC - DIMENSIONS o
] MODEL _ OUTPUTS - ~ (inches) PRICE
G) MY*23347 (5)0-7 V (@ 6.6A 1086 x 19 x 21 (2 Racks) $9,030 |

(1) 0-18 V @t 3.2A

| H) MY*23348 (3) 0-7 V (a 3.4A 1086 x 19 x 21 (2 Racks) $8,280
(1)0-18 V (« 1.8A
(2)0-32 V@ 1.1A



FUNCTIONAL TALK-LISTEN INTELLIGENT POWER SYSTEMS

SYSTEM DESCRIPTION

Lambda’s Functional Talk-Listen Power Supply System
provides the communication link between an end user’s
controller (computer) and Lambda standard off-the-shelf
power supplies.

The modular design of the system and broad selection of
Lambda power supplies gives an engineer maximum ver-
satility in tailoring a system to his specific needs. System
elements include:

® | ambda Standard Power Supplies —Wide range and nar-
row range (slot) supplies.

e Lambda Standard Rack Adapter for mounting and pack-
aging equipment.

e |nterface Card— Accepts CliL commands over the
IEEE-488 bus. (One per system.)

® Programming Cards —One per power supply.

VT-100 (or compatible) Hardware hookup lines.

Multiple Designed-in Software Features —User

accessible.

The Lambda Talk-Listen Power System includes all the in-

terconnection wiring and comes completely assembled,

tested, and carries Lambda’s 5-year guarantee.

SYSTEM FEATURES
Lambda’s Functional Talk-Listen System provides:
Two-way communication (talker/listener).
Programming of functions in English mnemonic
language.
Confidence test (internal self-test).
Programming of voltage and current limit.
Performance monitoring.
Bus independent fault mitigation.
Programmable and/or tracking overvoltage protection.
Monitoring of output voltage and/or load current over
the IEEE-488 bus.
® System Syntax verifications.

More importantly, this system provides the test engineer
with more diagnostic and sensory capability than any other
off-the-shelf, programmable power supply system available
in the marketplace today.

The Lambda system is capable of controlling the output
voltage and current limit of up to 31 power supplies per
system. The unique part of the system is its ability to moni-
tor the operating conditions centered on or related to
programmed values of voltage and current limit. This
monitoring capability is twofold. The first being the actual
output parameters (V + 1) of each power supply in the sys-
tem. The second is a passive fault monitoring scheme
which is based on user definable safety windows that
provide the test engineer with fault notification when these
minimum or maximum values are exceeded. These values
are setpoints which are independent of the overvoltage
(VLTL) or programmed current limit (CURL) value of the
power supply. The attainment of an overvoltage fault (VLTL)
or a sustained current limit will both result in system dis-
connect and shutdown (RST) without any action initiated
by the controller. See Table 1 for additional features and
specifications of the Lambda Functional Talk-Listen System.

FUNCTIONAL TALK-LISTEN SYSTEM SPECIFICATIONS
Number of Power Supplies Programmed Per System
31.

Power Supplies
Lambda wide range supplies and narrow range (slot)
supplies.
Zero-Up Wide Range
~__ Power Supplies
LD Series (wide range models)
LQ Series, LT Series, new LLS and LMS Series
Output Voltage Range
Up to 120VDC.
Output Current Range
Up to 500A.
VOLTAGE REGULATION MODE
Line Regulation/Load Regulation
Individual power supply specifications apply.*
Ripple and Noise
RMS —Individual power supply specifications apply. (Plus
2mV for linear power supplies.)
Peak-to-Peak — Individual power supply specifications apply.
(Plus 6mV for linear power supplies.)
Programming Accuracy
0.1% of full scale.
Programming Resolution
0.025% of full scale.
Temperature Coefficient
TC of individual power supply plus 0.01%/°C.
Overshoot
0.25 Volt maximum at turn-on, turn-off, or recovery from
short circuit (without load isolation relay option).
Programming Voltage
Numerical or scientific notation, four digits in volts.
Programming Time
Voltage programming 50 milliseconds typical.
Voltmeter Accuracy
0.7% of full scale.
CURRENT REGULATION MODE
Line Regulation/Load Regulation
Individual power supply specifications apply. (Wide range
supplies only.)
Ammeter Accuracy
1.7% of full scale +20mA.
Programming Accuracy
2.0% of full scale.
Resolution
1.0% of full scale.
AC Input
105 to 132VAC, 50/60Hz.
187 to 242VAC, 50/60Hz or 205 to 265VAC available as an
option.
Operating Temperature Range
0°C to 60°C.
Storage Temperature Range
—25°C to +85°C.
Power-On Status
All outputs set to zero volts, zero current.

Narrow Range (Slot)
Power Supplies
LR Series



FUNCTIONAL TALK-LISTEN INTELLIGENT POWER SYSTEM
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MatePLus ™ PROGRAMMABLE POWER SYSTEMS

COMPATIBLE POWER SUPPLIES

LD SERIES (WIDE RANGE MODELS)

UP TO 9.5 AMPS

200408,

I

LLS SERIES
UP TO 100 AMPS

OPERATIONAL LOAD FAULT CONDITIONS

LMS SERIES
UP TO 100 AMPS

LQ SERIES
UP TO 14 AMPS
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MaTtePLus ™ PROGRAMMABLE POWER SYSTEMS

PROGRAMMING FORMAT

MaATePLus™ RESPONDS TO FOLLOWING

|EEE-488 COMMANDS:

COMMAND COMMAND
MNEMONICS DESCRIPTION
FNC DCS: CH nn FNC—Function | | ATN
DCS-DC Source DCL
:CH nn Power Supply # | IFC
SET VOLT nn - nn SET VOLT- Programmed l
Qutput Voltage Value (Volts) MLA
SETCURLNN-nn  SET CURL-Programmed | l MTA
Current Limit Value (Amps) ’ | REN
RST, CLS, OPN RST—Reset to Zero Volts, Zero | | UNL
Limit l e
CLS—Relay Close
OPN-Relay Open GTL
| CNF, STA CNF—Confidence Check DAB
(Internal Self-Test) | FTH
STA-Status Report Requested | |
| SRX Set maximum window value | |
ERN Set minimum window value J [

MNEMONICS DESCRIPTION

Attention

Device Clear
Interface Clear
My Listen Address
My Talk Address
Remote Enable
Unlisten

Untalk

Go To Local

Data Byte

Fetch Qutput
Load Values (V + 1)

Table 2— COMPARING LAMBDA'S MaTePLus™ SYSTEM WITH STANDARD MATE REQUIREMENTS

—

MaTtePLus ™

+ Two-way communication (Talker-Listener)
» Voltage and current readback over the bus via FTH command
+ Programmable overvoltage protection
* Programming of functions in standard MATE (English) mnemonic language
+ Confidence test (internatl self-test)
* Full voltage and current limit programmability
* Performance monitoring
* Local/remote operation for ease of system set-up and maintenance
* Initialization of all power supplies in system, providing signature identification under
software control
* User defined overvoltage tracking (VLTL). System reset (RST) occurs upon
attainment of that value
* SRX VOLT, SRN VOLT: These two programmed voltage limits allow the user a safe
acceptable window of voltage output
* SRX CURR, SRN CURR: These two programmed current values allow the user a safe
acceptable window of current output
* Polarity reversal of each power supply under program control (option)
+ Constant current operation under program control (wide range supplies only)
|« Load isolation relay commands automatically activating upon load faulting or under
| command of host computer (option)
* VT terminal (or equivalent) display system providing the following visual
| information:
1) Channel Number (1-31 power supplies)
2) Rated output of each power supply (V + I)
3) Programmed values oF:
a) Voltage
| 4) Actual measured values of:
I a) Output voltage
5) Status for each channel consisting of:
a) Pending initialization
b) Operational
) Window limit exceeded
6) Replaces the function required by multiple voltmeters and ammeters
» Dedicated bus independent hard and soft failure lines
* Programmable and/or overvoltage tracking. System reset (RST) occurs upon
attainment of that value
* Monitoring of output voltage or load current over the IEEE-488 bus

b) Current limit
b) Load current

d) Faulted
e) Communication error

—

\

+ A+ 4+
A WAY

+

STANDARD SYSTEM |
_ REQUIREMENTS j

|



COMPUTER PROGRAMMABLE
POWER SYSTEMS.

TO ORDER CALL YOUR LOCAL LAMBDA SALES ENGINEER.

Open 8:00 AM to 7:30 PM (East Coast Time).
To contact the direct-factory Lambda Sales Engineer responsible for your account anc located in your area, or to contact
Customer Service for price, delivery or placing purchase orders, call as follows:

IN EASTERN

UNITED STATES
(Shaded area)

1-800-LAMBDA-4

(or call 516-694-4200)

IN WESTERN
UNITED STATES

1-800-LAMBDA-5

(er@llsflinsssly) ADDRESS ALL CUSTOMER

CORRESPONDENCE TO:
LAMBDA ELECTRONICS
515 BROAD HOLLOW ROAD
MELVILLE, NY 11747
TWX: 510-224-6484

L-109 1/89 FAX: 516-293-0519

Canada

Lambda Electronics
4125 Cousens St.,
St Laurent

Quebec H&ZS 1V6

1-800-361-2578
FAX: 514-337-1235

in Metropolitan Montreal
514-337-0311

France, Orsay
Lambda Electronique

Tel: 6012-1487

Japan, Tokyo
NEMIC-Lambda K K.
Tei: 03-447 4411

England,

High Wycombe, Buck:
Lambda Electronics

Tel: 36386/7/8

Germany, Achern
Lambda Electronics GmbH
Tel: 07841/5031

Israel, Tel Aviv
ISLAMBDA ELECTRONICS
Tel: (03) 493941-2
Singapore
NEMIC-Lambda(S) PTE LTZ
Tel: 251-7211

Korea, Seoul
Veeco-Korea K.K.
Tel: 02-556-1171/2

DIVISION of ‘v’ee(., INSTRUMENTS INC.

®




| DISTRIBUTION

WINDS OF CHANGE BUFFET DISTRIBUTORS

LOS ANGELES
he death in December of Anthony R.
“Tony” Hamilton, chairman of Avnet
Inc., could in coming months have more
significance than the passing of a major
industry figure usually does, mostly be-
cause of its timing.

More than three decades ago, Hamil-
ton, who was respected even by competi-
tors because of his upbeat outlook and ac-
complishments, single-handedly invented
electronic-parts distribution as practiced
today. Moreover, his b and of manage-
ment—featuring heavy emphasis on
salesmanship—built the flagship of dis-
tribution, Hamilton/Avnet Electronies.
With some $1.4 billion in sales, the Culver
City, Calif., company has set the pace for
a business that topped $8 billion in the
U. S. last year.

Distributors have been beset by many

troubles in recent years, even during the
chip boom of 1986-88. Today, their disap-
pointing financial results reflect how
tough things have gotten. So Hamilton’s
death, coming at a point when many exec-
utives and analysts believe that some
fundamental changes have to take place,
could hasten those changes.
DOMINO EFFECT. Even Hamilton’s own
company is not immune, industry observ-
ers say. They now single out as weak-
nesses the once-acknowledged strengths
of Hamilton/Avnet, notably its nation-
wide scope and so-called “broad,” or mul-
tiple-product, lines. Any basic changes at
the firm will produce a domino effect for
other companies, which must deal with
Hamilton/Avnet because of its size and
influence. It’s still the largest U. S. dis-
tributor, followed by Arrow Electronics
Inc., Melville, N. Y., and Lex/Schweber
Electronics Inc., Westbury, N. Y.

For the time being, while Hamilton/
Avnet management assesses where it
stands, the official stance is only “grow-
ing concern for the bottom line,” in the
words of Edward Kaniger, senior execu-
tive vice president. Kaniger is running op-
erations and reports to Leon Machiz, the
former Avnet president who has taken
over Tony Hamilton’s corporate role.
Both executives have vast experience and
respect in the business, but outsiders
note that “the company has Tony’s stamp
on it from top to bottom.”

But it seems clear that “there will be
some changes, because the mantle of
leadership has passed to a different per-
son,” says financial analyst Clarke
Walser of the Chicago Corp., Chicago.
Others in the industry are less diplomatic;
they say flatly that Hamilton/Avnet
must change to keep up with competitors.
Walser points out that Hamilton/Avnet

“for many years took advantage of its
size,” using it for buying clout with sup-
pliers, which often translates into a price
edge for customers. But events of the
past business cycle, and disruptions in the
semiconductor business itself, have made
these largely a thing of the past. One ef-

fect is that smaller rivals have successful-
ly chipped away at Hamilton/Avnet’s
markets, which are served by 53 fran-
chised locations.

The bedrock issue confronting distribu-
tors today—and especially Hamilton/Av-
net, which some believe has grown too
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MOSIS Multiproject CMOS S n Waler

Reduce the Risk of VLSI Design
Prototypes as low as $400!

Lowest Cost

Since 1981 MOSIS has been providing a prototyping service to IC designers by merging designs onto
multiproject wafer runs. In the last two years. more than 3.200 prototype designs from commercial firms,
universities and government agencies have been fabricated through MOSIS on over 100 fabrication runs.
Pay as low as $400 and get enough parts to verify your design, instead of paying $40,000 or more for a run

and getting more parts than you need. Use the prototyping runs to develop your own libraries. With MOSIS'
cost-sharing. you can't afford not to try out your ideas on silicon!

Highest Quality

Photomasks are purchased to zero-defect density specifications. Parametric test structures on the wafers are
measured 1o ensure compliance with vendor process specifications. Standardized yield monitors
measure defect density

Wide-Ranging Technologies

MOSIS supports several different technologies and fabricators Among them are

® (CMOS double-level metal at 3.0. 1.6 and 1.2 microns from Hewlett-Packard

® CMOS double-level metal at 2.0 microns from VLS! Technology

® CMOS double-level metal with second poly option at 2.0 microns from Orbit for analog designs
Projects can be des.gned with design rules from either MOSIS, the wafer fabricator or the DoD. MOSIS also
distributes a hbrary of DoD-developed standard cells (3.0. 2.0, and 1.2 microns) to designers interested in
semi-custom design.

Diversified Design Tools

MOSIS Fabrication runs support:
® Fabricator’s Tool Sets e DoD Standard Cell Libraries (3.0, 2.0. and 1.2 microns)

® Berkeley Tool Set ® GENESIL Designs and Silicon Compiler Systems
-_.
For more information. contact Christine Tomovich or Sam Delatorre at (213) 822-1511
MOSIS

The MOSIS Service, 4676 Admiralty Way. Marina del Rey. Cahfornia 90292-6695
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large to continue to dominate the fast-
moving business—"‘is finding some way
to differentiate themselves from their
competition,” says Walser. Merely selling
standard commodity parts in small lots,
the original basis for this field, can no
longer support profitable growth.

Hence the pell-mell scramble of recent
years as most companies dash into one or
more new venues, such as computer and
peripheral sales, semicustom chips, “kit-
ting”’ parts together for assembly, and
just-in-time delivery. Hamilton/Avnet is
involved in all these activities. And its ri-
vals believe that no matter how the distri-
bution giant changes, it will remain a for-
midable factor.

Further complicating matters, the busi-
ness remains oversaturated, with too
many distribution outlets (some 1,500 or
more) serving an industry that could get
by very nicely with half that amount.
“There are just too many mouths to be
fed,” says Walser.

Finally, to meet their own market-
share needs, chip-firm suppliers typically
award product franchises to too many
distribution outlets in most geographic
areas, further feeding the kind of dog-
eat-dog competition that now prevails.

If these did not present enough chal-
lenges, the alternating boom-bust nature
of components, which has always chal-

Contactless de-soldering
and soldering with
the Leister-Labor “S”

Hot Air Tool

Electronic Temperature Adjustment
from 20 to 600 °C. Electronical

Air Volume Adjustment from 1 to
150 litres per minute.

For contactless de-soldering and
soldering of SMD- and
DIP-components in 2-4 seconds.

Ask for free brochure UW 70

Brian R. White Co. Inc., 313 Henry Station Road
Ukiah, CA 95482 phone: (707) 462-9795
Farmingdale, NJ 07727 phone: (201) 938-2700
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lenged and hampered the business, has
been especially problematic of late. Most
distributors haven’t been able to regain
the financial ground lost in the 1985 down
cycle, which is apparent in results com-
piled by Walser. The most glaring weak-
ness, and the one that most disturbs Wall
Street about the publicly traded compa-
nies, shows up in profit margins, which
are stagnant at levels well below those
achieved in the past.

Still, distributors tend to be the most
optimistic breed in the industry, and their
upbeat outlook is still apparent in the

With their outlets
proliferating, companies
have a look-alike problem

face of the setbacks. The trouble is, dis-
tribution executives can’t agree on the
best ways to fix the problems.

For example, take the subject of na-
tionwide operations, along the Hamilton/
Avnet lines. Because selling parts in low
volume is recognized as essentially a lo-
cal-service business, the best setup
should be a national firm that can buy in
quantity, offer the financial stability of
size, and concentrate through its fran-
chise locations on building local ties. In
practice, however, “returns from these
economies of scale are all on paper,” says
John Geraghty, an analyst at New York’s
First Boston Corp. “They have not been
realized for several years.”

The main drawback in practice is that
while expansion into new areas often
gets the targeted sales gains, the operat-
ing costs rise even faster. With each sales
office maintaining its own inventory,
computer, and sales-support personnel,
incremental sales gains are often more
than offset by the cost of doing all the ex-
tra business.

Some regional distributors have estab-
lished beachheads when an opportunity
pops up. Among them is Semispecialists
of America Inc., which started expanding
last year and now has seven offices
served by two warehouses. Semispecia-
lists intends “‘to become a national dis-
tributor with a regional focus,” says Rob-
ert Ball, senior vice president of the Mel-
ville, N. Y., company.

Manufacturers and customers are
“looking for [distribution companies]
with focus rather than a shotgun ap-
proach,” he says. Semispecialists will try
to keep its regional personality by limit-
ing expansion to 17 carefully selected re-
gional markets.

“We think it is cost-prohibitive to be ev-
erywhere,” says Ball. “There’s a move
back to having two or three major distri-
bution centers—one on the East Coast,
one on the West Coast, and an option for

putting one in Dallas.” Computerized in-
ventory control and overnight delivery
services make the consolidation of ware-
house space possible, he says.

Another regional distributor that has
now expanded is El Segundo, Calif.-based
Wyle Laboratories Inc., which has moved
into the East with distribution centers in
Boston and Atlanta. But company presi-
dent Charles M. Clough sees the problem
less in terms of geography than in terms
of each firm concentrating on what it
does best.

The trend in recent years is plain to
Clough: “It is running sharply toward
specialization, because the broad-line out-
fits are not doing as well as they should.”
The reason is simple, he says. “No one,
not even Hamilton/Avnet, has the re-
sources to do it all.” Wyle has been the in-
dustry leader in offering semicustom de-
vices through its design centers, and also
is among the front-runners in component
kitting and computer-system sales.

Clough’s approach seems validated by

the success of one of the two most profit-
able distributors, Anthem Electronics
Inc., San Jose, Calif. In the key financial
measurement of return on equity, An-
them is running at about 17%. The other
profitability leader, according to a report
by the Wall Street firm Donaldson, Luf-
kin & Jenrette Inc., is Marshall Indus-
tries, El Monte, Calif., with a similar re-
turn on investment.
JUST A FEW. Anthem achieves its finan-
cial marks by “focusing on a few activi-
ties, sophisticated chips, and computer
subsystems,” says its president, Peyton
L. Gannaway. The firm, grossing about
$280 million, has far fewer suppliers than
similar-sized competitors, with only 15
lines accounting for upward of 95% of
sales. Adds Gannaway, “We'd rather be
outstanding in a few lines than mediocre
in many.” Semispecialists, which is pri-
vately held and does not report profits, is
following a similar strategy by giving its
regional vice presidents considerable au-
tonomy over which lines will be carried in
their regions. It reported gross sales of
$160 million in 1988, which places it 12th
among electronics distributors.

“We see two tiers of distributors
emerging,” says Semispecialists’ Ball.
“One will be the commodity type and the
other will deal in more sophisticated tech-
nologies, such as ASICs and programma-
ble logic devices.” Although the business
may stratify into two tiers, Ball does not
rule out both being served by a single dis-
tributor with different strategies for
each tier. “I don’t think you’ll see the
commodity approach of carrying every
line when it comes to ASICs,” he says.

Instead, distributors will have partner-
ships with one or two manufacturers, he
says. Although ASICs and programmable
devices will be an important business, Se-
mispecialists expects the market for com-
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modity chips to flourish as well, because
of ASICs’ price premium in the form of
nonrecurring engineering costs. ‘‘If
you’re only going to build a few ma-
chines,” says Ball, “there’s just no reason
to jump into ASICs.”

Although Wyle, Anthem, and several

others continue to find success by nar-
rowing their focus, there are still some
holdouts doing well with broad lines. Gor-
don S. Marshall, of Marshall Electronics
in El Monte, sees little reason to go
charging off into new things. In his view,
the troubles stem from the fact that
many distributors simply “do a terrible
job.” Poor business practices such as al-
lowing runaway costs explain much of
the disarray, he says. Then, too, “there
are too many of us [distributors].” Mar-
shall credits his firm’s success to “work-
ing at being the low-cost producer,” and
rivals agree than he runs the most effi-
cient operation in the business. The
tough-minded Marshall also is the only
national firm to handle major Japanese
lines, which make up about 256% of its
$500 million-plus sales.
LOOKING EAST. Other distributors have
their eye on how that market—as well as
the distribution strategy for Korean com-
ponents—will develop. The market pres-
ence of Japanese and Korean chip makers
“is most clearly felt in memories and partic-
ularly dynamic random-access memories,”
says Ball. Like other distributors, Semispe-
cialists tends to put the onus of selling for-
eign parts on the U. S. chip makers by say-
ing that if the domestic semiconductor
houses “choose to create a void, we're con-
sidering going somewhere else.” Chips
from Far East sources seem likely to be-
come “increasingly a factor as time goes
on,” says Ball, “but I don't think they will
be ubiquitous.”

Along with questions about the course
of events at behemoth Hamilton/Avnet,
many industry executives worry that a
recession will force unwanted changes on
everybody, just as the chip downturn did
in 1985. At that time, several firms disap-
peared, including one of the top 10, Kier-
ulff, which was acquired by Arrow. If
bad times do come in the next year, com-
panies with big debt loads, such as Arrow
and Hall-Mark Electronics Corp., Dallas,
could be most vulnerable, says the Chica-
go Corp.’s Walser. In fact, Hall-Mark was
the subject of a $220 million leveraged
buyout last year.

Marshall, who has seen chip cycles
come and chip cycles go, is certain a re-
cession is on the way. But he sees any re-
sulting downsizing of distribution para-
doxically serving to improve the business
later. That’s especially true for firms
such as his that have strong finances, he
says, and can weather the storm. “That’s
not gloom and doom,” he says, “but real-
ism.” -Larry Waller, with additional re-

porting by Jack Shandle

| SIGNAL PROCESSING

A 10-GIGAFLOPS SYSTEM

TAKES AIM AT THE MILITARY

PARAMUS, N. J.
dreadnought number-cruncher, char-
acterized as a signal- and image-pro-
cessing computer by its creators, will be
cruising for victories in military and aero-

space computing by mid-March. It’s likely
to find them on the strength of its perfor-
mance alone—up to 10 gigaflops.

Based on modular computing nodes,
Oryx Corp.’s Super Signal Processor de-
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S
-nin a 32'pin nlp!!

We've just packed a lot of CMOS
memory into a single 32-pin DIP. You
can now have 1 megabit (128Kx8) or 2
megabit (256Kx8) in SRAM or EEPROM
with industrial or military temperatures.
Our new high-density hybrid memories
give you a choice. You'll also {ind that
they’ll lower your costs, save you board
space, and conserve power, too.

Our rugged 1.6” x 0.6” ceramic
package with JEDEC standard pinouts
is brand new. Its welded metal cover
and co-fired construction assures
maximum integrity and hermetic seal,
and lends itself to the most demanding
industrial and military applications.
MIL-STD-8€3 screening is available.

Want more? The EEPROMs offer a 10
Year Data Retention after write, and
automatic page write option with
internal address and data latches for up
to 512 bytes, and 1 to 64 bytes/pages,

up to 8 pages. Page write only
3.0mSec/page. And, there's data
polling for end of write detection, and
hardware and software data protection,
too. Read access time is 150nSec.

The SRAMs include data retention with
voltages down to 2.0 volts, read/write
cycle compatibility with almost all
microprocessors, and read access and
write cycle times of 120nSec.

If 1 or 2 Megabit isn't enough, our 4
Megabit (512x8) will be out soon in the
same 32-pin DIP. We also offer a range
of access times down to speeds less
than 50nSec, and memory capacities
into the terabit region. Or, if you want
to talk about products like a complex
single-package system, a
supercomputer array, or a totally
defined multi-package management
information system, give us a call. Your
design or ours, we'll make it happen.

W White Technology, inc.

A whotly owned subsidiary of Bowmar Instrument Corporation
4246 E Wri.0d Street « Phoenix, Anizona 85040 + (602) 437-1520
FAX 602-437-9120 + TWX 910-951-4203
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“$4.5 million to test a 500-pin
chip we don’t even make yet?”

N Because now theres the Vista
0- Series from Tektronix. A 512-pin
ATE solution for less than $1.5 million.
Ready for today's IC testing challenges —
and tomorrows’s.

Unprecedented flexibility.

The Vista Series VLSI Logic Test Systems
feature an innovative modular atchitecture
for unprecedented system flexibility.

Systems are con-
figured with three
modules: the Test
Station, the Program
Development Sta-
tion, and the Auto-

Calibration Station.

Systems can be

configured for initial

functionality and

capacity require-

ments, and then

expanded to meet

new demands. The

result is a lower initial system cost plus an
economical future growth path.

Teknology pays off.

At Tektronix, we dont have to go shop-
ping for innovative technology. We make
our own. It's called Teknology.

Teknoiogy is employed throughout the
Vista Series architecture. For exampie, we

designed custom high-speed CMOS ASICs
for the pin electronics. Replacing conventional
hybrid circuits with advanced IC technology
increased system performance and uptime.
At the same timg, total cost for a 512-pin
system was lowered to less than $1.5 million
from usual ranges of $3 to $5 million. And
since the CMOS ASICs consume less power
and emit less heat than their hybrid counter-
parts in our competi-
tors' systems, oper-
ating costs are
reduced more than
80 percent.
Tektronix —
committed to
the future.
Tektronix has
been delivering
state-of-the-art
electronics for more
than 40 years. Set-
ting the standard by
which test instrumentation is judged.

The Vista Series. Economical, state-of-
the-art ATE. Another standard. Proof that
you dont have to spend $4.5 million for an
ATE solution — today or tomorrow.

fFor more information about the Vista
Series VLS| Logic Test Systems, calt (800)
635-8774. In Oregon, dial 239-0266.

Tektronix

COMMITTED TO € XCFLLENCE
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pends on Advanced Micro Devices Inc.’s
29325C floating-point chips, which can be
used as either adders or multipliers, as its
base processors. But the SSP delivers
more than raw computing power. Posi-
tioned in the high-end market to compete
with supercomputers and array proces-
sors, the SSP does away with the comput-
ing overhead of Fortran programming—
which is required by supercomputers—
by letting applications developers “write”
assembly code graphically. More than 35
microcoded primitives—among them fast
Fourier transforms, vector and matrix
arithmetic operations, trigonometric
functions, filter functions, and even the
Hough transform—turn the trick.

“In the past, developers have been us-

ing Crays programmed in Fortran or
hardwiring application-specific compute
devices for this kind of signal and image
processing,” says Harold Messias, Orvx’s
vice president of marketing. Because it is
a high-level language, Fortran has a rav-
enous appetite for millions of floating-
point operations per second. “If you're
paying for 100 megaflops and you're pro-
gramming in straight Fortran,” he says,
“you’re lucky to get 20 megaflops of ac-
tual Linpack performance, depending on
the application.” Hardwiring eliminates
Fortran overhead, but at the expense of
adding tedium.
NOW TESTING. Funded initially by a $3.5
million stake from Eastman Kodak Co. in
Rochester, N. Y., in 1985, Oryx got another
$7.4 million last year from an investment
team that includes Kodak, Grumman Ven-
tures, Allied Signal, and six venture capi-
talists. Its first product, a 60-megaflops
machine, went to Grumman Aerospace
Corp. in Bethpage, N. Y., last month for
benchmark testing such military applica-
tions as surveillance, intelligence, and elec-
tronic warfare. Oryx will announce pricing
later this month.

Since it has targeted real-time markets
such as imaging from radar and sonar
signals, electronic warfare, and military
intelligence, Oryx armed the SSP with a
formidable input/output bandwidth—=320
Mbytes/s—which is well matched to its
computing power. “The issue isn’t throw-
ing a lot of chips in a box,” says Messias.
“It’s getting the information into the
chips so they can do something with it.
But 170 is expensive. It's where you real-
ly have to have a lot of wires.”

Oryx bases its SSP on a crossbar-
switch architecture that connects pro-
cessing elements and parallel memories.
The crossbar switch realigns the eight
processing elements in a node with any of
eight parallel-memory-element buses.
Each processing element can access any
memory element on any 100-ns clock cy-
cle, and any memory element can broad-
cast to any or all processing elements on
any clock cycle. A node controller run-
ning under a real-time operating system

MACHO-FLOPS MEET THEIR I/0 MATCH AT ORYX

UP TO EIGHT
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Oryx optimizes the use of the SSP’s gigaflops-level signal-processing power with I/0 nodes
that handle 320 Mbytes/s and compute at 80 megaflops.

oversees all this, scheduling and dispatch-
ing up to 50,000 tasks—fast Fourier
transforms, for example—per second.
Using 32-bit floating-point arithmetic,
the SSP can attain near-one-gigaflops
performance with six nodes, each contrib-
uting 60 megaflops of performance. The
six-processing-node configuration is ser-

| FINANCING

HIGH-TECH FIRMS
FINDING NEW
MONEY SOURCES

viced by a 320-Mbyte/s I/0 node, which
interfaces with up to eight external de-
vices and up to four processing nodes.
Memory for the system has options from
16 to 512 Mbytes. If 60 megaflops is too
much horsepower, the processing nodes
can be scaled down to 20 megaflops, but
Messias says, “We're not really selling
into that market.” Top-gun performance
is a blazing 10 gigaflops.

The SSP was designed from the start to
be rugged enough for military use, “It’s
not a laboratory machine,” Messias says.
“We can do image processing that allows
the military to make tactical decisions in
real time.” The SSP can handle image en-
hancement, edge enhancement, and con-
trast enhancement using the various
transforms in its library of microcode pri-
mitives. Its high 1/0 bandwidth lets it
handle the sonar, radar, or signal-intelli-
gence input from the real world.

One possible application, for example,
is the Autonomous Land Vehicle being
developed by the Defense Advanced Re-
search Project Agency. The ALV is essen-
tially an unmanned tank; it drives itself.
In this application, rapid calculations of
the Hough edge-enhancement transform
play a key role in keeping the ALV on
course. ‘‘We're not going to see un-
manned tanks any time in the near fu-
ture,” Messias says, “but there may be
spin-offs from the development pro-
gram.” -Jack Shandle

LOS ANGELES

n the short term, the lingering slump in

the prices of high-technology stocks
mostly hurts the people who own them.
But for the longer run, the sorry record
of these once-glamorous equities can do
more than just bruise some bank ac-
counts. The effects of the crash of Oct.
19, 1987, already are so well marked that
the customary way of financing growing
high-tech businesses may well be
changed forever. “You have to be fast on
your feet—and innovative—to get things
financed these days,” says Jon W. Bay-
less, a partner at Sevin Rosen Manage-
ment Co. in Dallas.

Driving the change is the failure of
new stock issues—or initial public offer-
ings, in Wall Street parlance—to perform
their traditional function. Since the early
1960s, IPOs have served as the keystone
for startup companies to finance their
next phase of growth and for their inves-
tors to recoup the original stake—with a
profit—by selling stock.

When low prices dry up the market for
IPOs—and also the secondary stock of-
ferings that often are used as the next fi-
nancing phase—companies that need cap-
ital have to seek it elsewhere.

Grabbing the most attention as an al-
ternative is the strategic partnership, a fi-
nancial link with an established, deep-
pocketed company on the lookout for hot
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Introducing 750kHz VME
data acquisition.

Onceagain,we'vele

—Fred Molinari, President

e

L -

everyone in the dust.

Plug in one of our new DT1492 Series
boards, and your Sun or VMEbus computer
can capture and output data at an astonishing
750kHz. Which makes our VMEbus boards
ideal for those really tough applications that
require vou to track lots of data—fast.

More surprising, though, is the flexi-
bility you get with the DT1492 Series. 9 dif-
ferent high performance niodels are available.

Each features onboard memory for
gap-free data collection at high speeds.
Flexible channel and gain selection,
deglitched DACs, an external trigger, pacer
clock, and 16 digital I/0 lines are standard
features too.

As you might expect, DT1492 models
can perform A/D, D/A, and digital 1/0
functions simultaneously! With our

Analog

Resolution Throughput Output Throughput Digital
Model Channels bits Gain kHz Chls kHz 1/0 Price
011492 16SE /80! 12 1,24,8 40 2 130/DAC 1€ $2295
DT1492-F 16SE 12 1,2,4,8 150 2 130/2AC 16 2795
DT1492F 80! 12 1,2,4,8 150 2 130/DAC 16 2795
DT1492:G 16SE 12 1,2,4,8 250 2 130/DAC 16 3195
DT1492-G 80! 12 1,2,4,8 250 2 130/DAC 1€ 3195
DT1492-L 4D 12 1 750 2 130/DAC 1€ 3795
DT1495 16SE/801 12 1,10.100, 500 40/2.5 2 130/JAC 16 2295
DT1497 4D 16 1 100 2 130/DAC 16 3195
DT1498 ASE(SS&H) 12 1 100 2 130/DAC 16 2795

DT1498, you can even collect data from up
to 4 inputs simultaneously.

When it comes to data acquisition
speed and accuracy, we finish first. To
raise your speed limits, call today.

Call (508) 481-3700

In Canada, call (800) 268-0427

FREE 1988/89 Data Acquisition
s Handbook.

World Headquarters: Data Translst on, Inc

International Sales Otfices: Australia (2) 662 4255; Belgium {2) 735-2135; Canada (800) 268 0427; Chile

) Locke Drive, Mariboro, MA 01752:1192 USA, (508) 481-3700 Tix 951646
United KingdomHeadquarters: Bsta Transta“ion Ltd.. The Mulberry Business Park, Wokingham, Berkshire RG11 2QJ, U K {0734) 73838 Ti« 94011914
West Germany Headquarters: D.:fa Translatu n GmbH, Stuttgarter Strasse 66, 7120 Bietigheim-Bissingen. West Germany 07142 54025

) 25-3689; China (408) 727-8222. {1) 868-721: Denmark {2} 274511; Finland (90) 372-144; France (1)

69077802, Greece (1) 951 4944, (31} 527.039, (1) 361-4300; Hong Kong (5) 448963 ; India (22) 23-1040; Israel {3) 5401524; italy (2} 824701; Japan {3) 348-8301, (3) 502-5550, (3) 355-1111; Korea (82) 756-9954
Morocco (9) 30 4181, Netherlands (79) 99-6360; New Zealand (9) 504759; Norway (2} 53 12 50; Peru (14) 31-8060; Philippines 818-0103; Por:ugal 545313, Singapore 7797621; South Africa {12) 8037680/93; Spain (1)
455 8112; Sweder (8) 761 7820); Switzerland (1) 723-1410; Taiwan (2) 918-4740; Umited Kingdom (07 34) 793838; West Gesmany 07142-54025

Data Translation s a registered trademark of Data Translation, inc. All other
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technologies. The result is a spate of alli-
ances involving heavy hitters—for exam-
ple, Silicon Graphics Computer Systems
with Control Data Corp., and Sun Micro-
systems Ine. with AT&T Co. However,
deals involving smaller companies are
more common: TRW Inc. investing in
AES Corp., a Peabody, Mass., defense-
electronics firm; or Hewlett-Packard Co.
buying 15% of a new superconductor-de-
vice firm, Conductus of Palo Alto, Calif.
Another tactic is the good old-fashioned

loan, though not usually from a bank.
Loans come either directly from financial
institutions in private placement deals, or
from venture capitalists. In fact, the same
institutions that will shun an IPO find di-
rect investment attractive as so-called mez-
zanine financing. That approach previously
covered only a short-term second round of
investment in startups but now is seen as
a longer-term vehicle.

The venture firms are playing so great
arole in financing that they could be mov-

=== —————— ———— ————— ——

Daicel Chemical: A Worldcass Leader
in Recording Materials

Daicel Chemical Industries is a worldclass leader in the development and manufacture of optical
and magneto-optical disk products. The Company is leading the industry in research and
development of disk substrates and magnetic film materials, focusing on polycarbonate
substrates and magnetic films made from amorphous (non-crystalline) four element
alloys of neodymium, dysprosium, iron,and cobalt.Our research has brought about
results:results that mean an improvement in recording densitities, an improve-
ment in performance, and an improvement in overall disk quality. At
Daicel we will continue to apply our “chemitronics”total system
approach to solving our customers problems and deve-
loping a new generation of technologies to
support the information age.

=) DAICEL CHEMICAL INDUSTRIES, LTD.

Tokyo Head Office: 8-1, Kasumigaseki 3-chome, Chiyoda-ku,
Tokyo 100, Japan  Phone: [03] 507-3112 [Optical Memory Division]
Telex: 222-4632 DAICEL J Facsimile: [03] 593-2708

Daicel [U.S.A.] Inc.: 611 West 6th Street. Suite 2152 Los Angeles,
CA 90017, U.S.A. Phone: [213] 629-3656/3657

Daicel [Europe] GmbH: konigsallee 92a, 4000 Dusseldorf 1.

F.R. Germany Phone: [0211] 134158

== ————————
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ing toward full-fledged investment bank-
ing of the type practiced by Wall Street
outfits, says Bayless. In one new trend,
venture companies handle arrangements
for both sides, putting institutions that
buy into a venture firm’s own funds in
touch with startups in its stable of clients.
So Sevin Rosen brought in New York’s
Gibraltar Fund for a sizable stake in Pro-
teon Inc., a Westborough, Mass., local-
area-network startup. All this leaves fast-
growing privately owned companies frus-
trated. Brooktree Corp. of San Diego, for
one, has seen its IPO plans stymied. “It’s
just gruesome, that’s what it is,” says
James Bixby, president.

There is no single source that keeps
score on IPOs, but the authoritative Tech-
nologic Computer Letter tracks them
more closely than anyone. Editor Richard
Shaffer could count only 18 high-tech
new issues for 1988, with most taking
place during the first half. The total is
down some 50% from 1987, he says, which
also was a slow year. IPOs raised about
$450 million last year, which was proba-
bly far under the total venture money
socked into the field.

And the future doesn’t look much

brighter because of the resistance to
IPOs from institutional money managers,
the influential stock pickers who handle
billions for banks, pension funds, and mu-
tual funds. The managers are a signifi-
cant cadre, accounting for upwards of
three quarters of all stock activity.
JOB THREAT. With all the values abound-
ing in visible, proven high-tech listed
firms, “it’s tough for an investment bank-
er pushing a new issue to walk in [to a
money manager] and say, ‘Have I got a
hot company here for you,”” says Pierre
R. Lamond, a principal at Sequoia Capital
in Menlo Park, Calif. As Brooktree’s
Bixby notes, money managers are on the
spot too. “One admitted to me that if he
picked one more high-tech loser for his
fund, it would cost him his job.”

As to whether the recent Wall Street ral-
ly will have a positive effect on the IPO out-
look, financial analyst Adam F. Cuhney
has a blunt response. “Absolutely not,”
says the San Francisco-based analyst, who
follows semiconductors for New York’s
Kidder Peabody & Co. He points out that
only a few high-tech companies fared well
while smaller firms continue to lag badly.
Nothing will change for the better in the
face of “continued financial-community
skepticism about the high-tech companies’
ability to generate a profitable return with
a slowdown or recession looming,” he says.

Still, the market could confound the pes-
simists. Gary Smaby, analyst for Needham
& Co. in Minneapolis, agrees that prospects
are none too bright right now. “But in 1986,
I would have said exactly the same thing.
And then we had that spurt in 1987 technol-
ogy stocks. It’s very unpredictable,” he
says. ~Larry Waller
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OEM design decisions happen at the engineering
level. If your product fits, the decision is passed
upward to company management - giving you the
win from the bottom-up.

The best way to achieve the design win is to adver-
tise in Electronic Design.

Electronic Design now reaches 150,000 U.S. de-
sign Engineers, with the International edition adding
another 40,000 outside the U.S. 100% identified by
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The Cadence
Approach

P

How you play the game
determines if you win or lose.

And there’s plenty at stake.
Your design. Your product.
Maybe even your company.

Traditional IC design is full of
pitfalls and blind alleys. While there
are plenty of good tools available,
none of them really work well
together.

There is a better approach.

Design Framework™ architecture
from Cadence. The first integrated
design environment to support the
entire IC design process. A system
that lets you go from start to finish
in one smooth, direct path.

Not a “shell; Design Framework
architecture is a unified environment
where all design tools share the same
user interface and design database.
So important details never get lost in
transit. Or garbled in translation.

But Design Framework tools don't
just passively coexist. They actively
cooperate. As your design rolls along,
you see the impact of every change.
In real time. Catching and correcting
errors as they’re made. Eliminating
the need to go back and start over.

The bottom line—you finish
designs faster and more economically.

W 2

Get to market sooner. And put
greater distance between you and
your competition.

In fact, Design Framework
architecture can boost your design
productivity five times or more
over the traditional approach.

Design Framework architecture
also fits easily into your existing
design environment. You can even
couple tools you developed or bought
from other vendors.

And it’s all brought to you by
Cadence. The IC design automation
software tool leader. We'll be happy

to tell you more. Write or call
for a copy of our IC Design Game
Plan: Cadence Design Systems,
Inc., 555 River Oaks Parkway,
San Jose, CA 95134, U.S.A.
(408) 943-1234 ext. 350. Or contact
one of our international sales offices
listed on opposite page.

Because in today’s competitive
environment playing by the old rules
is a losing game.

=7/ CADENCE

Leadership by Design
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| MARKETING

MOTOROLA TAKES ITS SHOW,
'IMAGINOLOGY, ON THE ROAD

I

PHOENIX, ARIZ,
f all the big U.S. semiconductor
houses, Motorola Inc. may be the one
least likely to launch a glitzy new market-
ing gambit. The company’s image is con-
servative, verging on stodgy.

Nonetheless, Motorola has come up
with just such a gambit—a traveling
trade show, featuring its products and
the hardware that uses them. What's
more, the show is drawing enthusiastic
crowds and rave reviews.

Called Imaginology, the show was put
together by Motorola’s Phoenix-based
Semiconductor Products Sector, solely
for itself and its customers. Over the
past vear, it's played in seven locations,
drawing larger and larger crowds. Most
importantly, from Motorola’s point of
view, those crowds have included some
15,000 design engineers—the people any
chip company knocks itself out to reach.

What’s drawing the crowds is an event
that features solid technical seminars on
Motorola products, hardware that incor-
porates the latest Motorola chips, and vo-
luminous application tips on how to use
them. All of this is presented in a state-of-
the-art show—Motorola went to top out-
side consultants to find out how to put to-
gether a slick production, with top-flight
graphics, lighting, and sound.

Evidently, the effort was worth mak-
ing—it would have been hard to get those

' 15,000 design engineers into the Motorola

booth at most industry trade shows. But
besides working as a direct-marketing
tool, Imaginology could have wider, more
long-lasting benefits, savs Adam F. Cuh-
ney, a financial analyst based in the San
Francisco office of Kidder, Peabody &
Co. He sees the show providing “recogni-
tion value” among customers and poten-
tial customers as to the level of service

Throwing a party earns
Motorola the customer’s
undivided attention

Motorola provides. This is particularly im-
portant for Motorola, Cuhney thinks, be-
cause intensive service and customer sup-
port will be the hallmark of the 1990s, and
Motorola has suffered from being
“looked at as an old-style organization of
the 1970s,” he says. Also, Imaginology of-
fers Motorola a way to show off its prod-
uct lines, which are the broadest any-
where. And the company gains an edge
by throwing a party—the audience’s at-
tention is undiverted by any competitors.

The audience, of course, gets a lot from
the show too—the technical seminars, the
product demonstrations, the applications
tips. But the real secret of the show’s suc-

' the idea, says Robert C. Field, director of

cess in attracting people seems to be very
simple: Imaginology comes to them, rath-
er than making them come to it. That was
the thinking when Motorola came up with

the chip sector’s advertising and promo-
tion department, who is the show’s godfa-
ther. Two years ago, Motorola, like most
semiconductor houses, was dissatisfied
with existing shows. It dropped out of
some, including Wescon. “We had a
brainstorming session, on ‘how do we
reach those engineers?’ ” says Field. “We
£0 to their home area, that's how.”
Though the idea is working well, Field
says the show’s format is continually be-
ing tinkered with, “We learn as we go
along,” he says. More and more Motorola
chip customers are joining up. Some 112
came to a show in Detroit last October,
compared with less than 30 at the first
show in January 1988 in Irvine, Calif. In
Detroit, the company gave 31 seminars,
dedicated entirely to automotive electron-
ics, up from 12 seminars in Irvine.
Motorola will not say exuactly how
much the show is costing, but Field ac-
knowledges that $1 million is a reason-
ably accurate estimate of total expenses,
not including travel costs and the time of
the people involved. But this is not inordi-
nate compared with the costs of major in-
dustry shows: participating in the biggest
of them could set the company back
$500,000, sources say. In any case, Motor-
ola management is backing Imaginology.
So Motorola will keep Imaginology on
the road. At least three dates ure sched-
uled for this year and into 1990. The main
challenge now, Field says, is “topping
last year.” -Larry Waller

CONSUMER

THE POCKET DIARY GOES ELECTRONIC

—

TOKYO
lectronic organizers are selling like hot
rice cakes in Japan, where business

people who didn’t realize until recently
that they needed another executive toy
are now spending up to several thousand
yen apiece on the things. At least one Jap-
anese manufacturer is encouraged
enough by their reception to start export-
ing the gadgets, but how well they'll go
over among Americans is the subject of
brisk debate in the U. S. consumer-elec-
tronics community.

An executive organizer looks like a pre-
tentious pocket calculator, and in fact the
two companies driving the market are
Sharp Corp. of Osaka, and Casio Corp. of
Tokyo, the leading manufacturers of cal-
culators in Japan. People use them as
they would a desk calendar or pocket dia-
ry, to keep track of appointments and ex-
penses and so on, punching the informa-
| tion in on a keypad instead of writing it

L N —

plug-in cards to add functions. About 70%J

down. The organizer stores the data in
memory; the user punches a few more
keys to display it. The availability of inex-
pensive memories with extremely large
capacity, operating at low power, and of
low-cost display drivers, makes them
practical to produce.

At their most extravagant, organizers
can include all the functions found in so-
called “personal-productivity software”
for a personal computer. In Japan, this in-
cludes most of the functionality of a word
processor, including character genera-
tors for a kanji character font and pro-
grams to convert phonetic keyboard in-
put to kanji. Many include a communica-
tions link to exchange data with a similar
unit or a printer.

Sharp is modifving its export models to
provide raised keys on the keypad, rather
than the film keys used in Japan. On both
domestic and export models, it offers

52

of Sharp’s organizer sales in Japan are
units that take the plug-in cards, says
Akira Nakanishi, a manager in Sharp’s
information systems group.

Simpler organizers are available from
another manufacturer, Seiko Instru-
ments Inc. of Tokyo, as well as from |
Sharp and Casio. These are single-pur-
pose units about the size of a credit card,
says Shinji Morisaki, the general manag-
er of Seiko’s Portable Products Depart-
ment. They do one main chore—keep
schedules or store telephone numbers—
and usually work as four-function calcu-
lators, too. Users can also buy a kind of
loose-leaf notebook, like the inserts for
storing floppy disks in computer man-
uals, that hold three of the units. The
keys can be operated through the trans-
parent pockets, so a binder turns the sin-
gle-purpose units into a somewhat cum-
bersome multifunction organizer.

If the Japanese have their way, the or-
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ANOTHER GREAT OFFER FROM

The employee-owners of Avis, Inc.
THE EMPLOYEE-OWNERS* OF AVIS, INC.

want you to experience the elegance
of a Cadillac Sedan de Ville or similar
luxury-group car at a very econormical
rate. With SuperValue Rates and fast

Drive

$ a day. Cadillac
49 Sedan de Ville.
100 miles/day

included. 30¢/mile there-
after. Optional Collision
Damage Waiver $9/day in
Cal., $10.95-$12.95/day
elsewhere. Rate not
available in llinois and

service, we're trying
harder than ever to give
you what you want in a
rental car.

To get this low rate,
here are some things
you should know.

The rate is available at
select U.S. corporate

and participating
licensee locations.
It is nondiscountable and may
change without notice. These cars
are subiject to availability. Blackout
periods and additional seasonal
charges may apply. There is no
refueling charge if you return your
tank full. There’s a $5-$10/rental
charge for additional drivers (no extra
charge in Cal.). Renters under 25 pay
$5-$10 extra/day where applicable.
Cars must be returned to renting
location. Local taxes and Personal
Accident Insurance, Personal Effects
Protection and Additional Liability
Insurance are extra.

To drive this elegant bargain, call
Avis at 1-800-331-1212 or your
travel consultant.

New York.

legant
argain.

®

We're trying harder than ever.™

8D INCORPORAT RS

*Employees at all corporate locations. © 1989 Wizard Co., Inc. Avis features GM cars. Cadiiiac Sedan de Viiie.
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NINE MONTHS FROM CONCEPT

TO FINISHED PRODUCT.

Matty Goldman
Baby Girl

8 Lbs., 2 oz.
Natural Childbirth
2 Sisters

Schlumberger needed a big chip. They OUR LIBRARIES EASE THE
needed it in a big hurry. And they needed GENERATION GAP.
it to work the first time. Once you design a chip with VLSI, our

Thanks to VLSI's Datapath Compilerand  Portable Library™icons let you slide right
Logic Synthesizer, they got what they needed.  into your next generation chips.

Our ASIC tools let them design at a You can add new features, or try our new
high level. And in just four short months,  I-micron CMOS technology for high-speed,
Schlumberger had a data processor for a high-density designs.

mil std 2179 recorder that packs 385,000 You can choose cell-based or gate array
transistors in a chip, 460 mils on a side. chips. You can take advantage of the
That’s one big baby. custom foundry services at our new Class 1

© 1989 VLSI Technology, Inc. Baby Photo © The Image Bank—Averara, 1989.



FOUR MONTHS FROM CONC

TO FINISE

Schlumberger
Data Processor for Mil Std 2179 Recorder
68-pin Ceramic Pin Grid Array
Cell-Based, 1.5-Micron CMOS

385,000 Transistors

wafer fab in San Antonio, Texas.

You can even switch to Gallium Arsenide
or rad-hard CMOS and keep most of your
original design work.

WE WEREN’T BORN
YESTERDAY

VLSI Technology has produced more
high-integration cell-based CMOS ASIC
designs than anyone else. We're not strangers
to gate arrays, either.

We can help you through every step of

=D PRODUCT.

your design at one of our many ASIC
Technology Centers around the world.
Call 1-800-872-6753. Or write us at 1109
McKay Dr., MS32, San Jose, CA 95131.
We will help you design the ASIC you
want faster than you ever thought possible.
More importantly, we'll do it faster than
your competition ever thought possible.
And isn't that an interesting concept?

w VLSI TECHNOLOGY, INC.

Circle 13



ganizers will soon invade the U. S. Ad-
vance troops have already landed, in the
form of Sharp’s Wizard, a multifunction
organizer introduced last October. It
weighs 8 oz. and sells for $300, says Ste-
ven Salas, national sales manager for
Sharp’s U. S. subsidiary, Sharp Electron-
ics Corp. in Mahwah, N. J. The $300 list
price gets you the base unit with 32 Kbits
of read-only memory, enough to handle a
telephone directory, a memo pad, sched-
uling functions, a built-in world clock, a

calculator, and some other functions. | follow. “On one end of the scale, you

Plug-in cards to add more functions are
for sale at retail prices ranging from $100
to $130. Three are available so far: a time-
management card, a dictionary/thesau-
rus card, and an eight-language transla-
tor card. More are in the works.

Sharp thinks the big selling point for
Wizard will be software to let it communi-
cate with an IBM Corp. PC, which is due
in February. Software to hook up with
the Apple Computer Inc. Macintosh will

INDUSTRIAL
STRENGTH
MEMORY

MEMIECH

MemTech Technology Corp.
3000 Oakmead Village Court
Santa Clara, CA 95051

TEL (408) 970-8900

FAX (408) 986-0656

BUBBLE MEMORY from MemTech brings
you reliable data storage in the harshest
environments. Only bubble memory can
guarantee the integrity of your datain real
conditions such as power interruptions,
hot and cold temperatures, dirt and dust,
vibration, and high humidity.

With our new PC add-in board, MemTech
puts bubble memory in easy-to-use form.
Our modular PCB-74 is fully PC-compatible,
providing transparent hard disk emulation
for MS-DOS and PC-DOS systems. Using
MemTech’s SBM-74 Standard Bubble
Modules? the PCB-74 can be configured
to hold up to 4 MBytes of nonvolatile data
per card.

With bubble memory you can forget
maintenance! No moving parts and no
batteries to replace mean that bubble
memory systems can be designed with
MTBEF ratings as high as 40 years.

Call us with your critical data storage
problems. We have a bubble memory
system solution for you!

could call the Wizard a high-class elec-
tronic organizer, which it is,” Salas says.
“But on the other end of the scale, you
could call it a PC interface. The reason
I'm excited is we’re not competing
against faster and better—like the origi-
nal PC, then the XT, the AT, and the 386.
Instead, we're competing for portability
and lightness. So we’re not talking about
megahertz speed here. We're talking
about portability.”

Other, more objective observers ques-
tion whether U. S. business people are all
that eager for portable information. One
of them is Robert Gerson, editorial direc-
tor for TWICE, a New York consumer-
electronics trade publication. He points
out that electronic organizers came
around in the 1970s and flopped. The new
organizers are smaller and easier to oper-
ate, but Gerson still doubts people are
willing to take the time to punch in all the
phone numbers and appointment dates
that make the organizer useful as some-
thing other than a paperweight with a
display screen and keypad. The Wizard is
“a wonderful gadget,” Gerson says. “But
here again, you still have to put all that
information in. When you talk about the
Wizard, it is something for engineers. [
don’t know who else is going to use one.”

Sharp is promoting the Wizard as a de-
vice for salesmen and other business
types who are on the road a lot, not engi-
neers. Gerson wonders whether a large
company will be willing to pay $300 each
to give, say, 1,000 salespeople a trinket
that essentially is nothing more than a Fi-
lofax with batteries. He thinks it more
likely the Japuanese makers will run afoul
of the East-West culture clash. “They
have discovered time after time that it is
not like the Japanese market,” he says.
“We're very gadget-oriented, but not this
kind of gadget.” —~Charles L. Cohen

and Wesley R. Iversen

Electronic organizers: Invaluable productivi-
ty tool or high-tech executive toy?

56
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It's your call.

Now there’s a choice.
Telecom testing the old way,
or one-step testing on one
machine.

The old way meant separate in-
circuit and functional board test
systems. Now, there’s one tester
that does it in a single step...the
HP 3065CT Communications
Technologies Board Test System.

It’s an advanced system optimized for
telecom, performing full CCITT test-
ing on products like line ¢ards, phone
systems, and terminal adapters. It can
handle any beard you manufacture.
Including new ISDN boards.

The choice is one system or two. The
right decision means faster program-
ming. Faster testing. And lower
testing costs. It's your call.

Now call us.

Thke the first step in one-step test-
ing. Call us today at 1-800-752-0900,
ext. 501C, and ask for the “HP
Telecomtest Compendium?

1988 Hewlett-Packard Co. 0901904/E

(ﬁp HEWLETT

PACKARD
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With BiCEMOS From IDT

Now you can design fast ECL
memory access times without the
heat of bipolar. Announcing the
new BICEMOS™ 64K x 1 ECL
SRAMs from IDT.

At speeds of 10ns and faster,
our growing family of ECL RAM
products is being designed to rival
bipolar ECL speeds. The IDT
10490 (10K) and 100490
(100K) are the first of this family,
introducing IDT’s CMOS expertise
to the world of high-speed ECL

Or call (408) 492-8225 for
your free copy of the IDT Data
Book. It has the in-
formation you'll need
about our ECL

these savings to increase your
board density and improve sys-
tem reliability. And

you'll spend less 20
time, money and

Speed Comparison

spaceon cooling < ® SRAMs, as well as
systems. £ ne our complete line of
TE 2 CMOS products—
g""gf:",;’e’ g 5°B SRAMs, FIFOs,
dual-ports, ADCs,
A MIL-STD-883

DACs, RISC proces-
sors, bit-slice
microprocessors, DSP building
blocks, FCT logic, and modules.

compliant version UL L
of the IDT 10490 is available
today in production quantities in

22-pin CERDIPs. Commercial

SRAMs consume

right now about
3236 Scott Blvd.

memory. Power Comparison F)arts are also available| When cost-effective performance counts
No Heat Sinks =1 in plastic DIPs, and a
Manufactured < 54'|eacd SOJ.
with our unique 2 ou Can tessisl
BICEMOS r?roc- e  CountOnUs [ Integrated
ess, these ECL 8320 Get details : DeviceTechnology
E

70% less power
than their bipolar
counterparts —a typical savings

of 1 Watt per device. You can use

1989 Integrated Device Technology.
BICEMOS is a trademark of Integrated Device Technology.

IDT

= price, availability and
Hitachi o chnical issues by
calling our ECL Marketing Hotline
at (408) 492-8670.

PO. Box 58015

Santa Clara, CA 95052-8015
Tel. (408) 492-8225

FAX (408) 988-3029
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WASHINGTON INSIDER

SDIO KEEPS CHIPPING AWAY AT DIAMONDS IN THE ROUGH

he Strategic Defense Initiative Organization thinks diamonds could be a

satellite’s best friend. Their naturally high band gap means diamond com-
puter chips can withstand much higher temperatures than silicon or gallium
arsenide—700°C compared with about 125°C. They can also tolerate far more
radiation and operate at higher power and frequency, which makes them
highly attractive for use in the satellites that would make up a Star Wars sys-
tem. Cooling systems—now 65% of the average satellite’s weight—could be
made some nine times smaller and the cost of a launch slashed to a tenth of
what it is now, says Dwight Duston, director of SDIO’s Innovative Science and
Technology office. SDIO accordingly is pumping more than $4 million a year
into werk on diamond-based chips. lts research shows that diamond circuits
can be designed and built, but a major hurdle remains: growing diamond wa-
fers. “Diamond has a hard lattice constant to match,” Duston says—the
700°C-10-800°C temperatures being used to grow thin diamond films are too
hot for the most suitable substrate materials, such as lithium fluoride, to sur-
vive. The Research Triangle Institute in North Carolina is scrambling to devel-
op a copper-nickel alloy that could stand such temperatures; elsewhere, work
is focusing on a low-temperature processing technique that would allow the
use of lithium fluoride. If any of these pan out, Duston says, diamond chips
could eventually be price-competitive with silicon—making them practical for
commercial as well as military applications. 0O

SILICON CARBIDE DEBUTS AS AN APPROACH TO RAD-HARD CIRCUITRY

hile SDIO officials are trying to make diamond wafers, a small company

in Durham, N.C., next month will begin selling a family of diodes that
exhibits many of diamond’s properties. Cree Research Inc.’s high-power,
high-frequency diodes use silicon carbide, which like diamond is a refractory
material that can operate at very high temperatures—around 350°C—and in
very harsh environments. The diodes aiso are inherently hardened against
radiation. More important, SiC can easily support oxide layers, so unlike galli-
um arsenide it can be used to create MOS FETs—a basic building block in
silicon chips. Working on a number of development contracts with SDIO, the
Air Force, NASA, and the Navy, Cree plans to move up from diodes and
eventually produce small- and medium-scale integrated circuits. O

THE PENTAGON GETS CLOSER TO GENERIC CHIP SPECIFICATIONS

he Defense Department hopes to establish by summer a final version of a

new ‘‘generic’’ specification that will radically alter the way the military
buys integrated circuits. The spec, Mit-I-38535, aims to eliminate the costly
and time-consuming practice of qualifying each chip individually by letting the
Pentagon certify processes and manufacturing lines instead. Any part pro-
duced on a certified line would be fully qualified for military use. That should
cut the time it takes to turn new technology into working chips on the DOD's
Qualified Parts List. In the process it will make it easier for the military to use
application-specific ICs. The new system will also relax requirements for
government audits and end-of-the-line testing, allowing chip makers to take
much more responsibility for their products. Not that making the new Qualified
Manufacturers List will be a piece of cake—it’s going to take extensive
investment in quality and process controls, from design through wafer fabrica-
tion, assembly, and test. The Defense Electronics Supply Center in Dayton,
Ohio, has already done a week-long preliminary QML audit at AT&T Micro-
electronics, and is also working with other interested vendors, including GE/
Harris, IBM, Intel, LS} Logic, National Semiconductor, Texas Instruments, and
VLS| Technology. 0
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WASHINGTON INSIDER

IF THE 101st CONGRESS FREES THE BABY BELLS...

Ever since a federal court decision split them off from AT&T Co., the seven
regional Bell Operating Companies have been pressing for more freedom,
and their wish may be granted soon. The House of Representatives is irked
by the fact that the author of that decision, U. S. District Court Judge Harold
Greene, still controls communication law and policy as far as AT&T and the
operating companies are concerned. it may move this year to repeal restric-
tions that keep the RBOCs out of manufacturing and selling advanced infor-
mation services. Last year, the House passed a resolution calling for a major
communications bill in 1989. House insiders now say keeping to that schedule
is unlikely, but they insist that a bill will be passed in the House by 1990. The
Senate, by contrast, appears less impelled to get involved with the issue.
“The Senate Commerce Committee believes Judge Greene is acting reason-
ably,” says Thomas Cohen, the committee's senior legal counsel. ““No inter-
vention is necessary at the moment.” But officials at the Justice Department
are hinting that they believe the current restrictions “‘are against technology"
and have *“delayed progress in the information age,” so the Senate could be
forced into action, too. O

«++ WILL IT ALSO LET THEM GET INTO THE CABLE-TV BUSINESS?

COngress may let the regional Bell Operating Companies build equipment
and sell services in the next year or two, but it's not likely to settle another,
related issue any time soon: whether telephone companies can operate cable-
TV systems. “The telephone companies are all looking for new opportunities,
and high on their list is cable,” says Howard Anderson, managing director at
the Yankee Group, a Boston investment firm. “They have learned that they
have only one asset, their core network.” Right now, the Cable Television Act
of 1984 forbids them to use that network to deliver cable TV in their home
territory. Congress could repeal the act, but that would only clear the way for
independent telephone companies. The regional Bell companies would still be
locked out by the ban on offering information services established by the
court decision breaking up AT&T Co. And even lifting that ban won't settle the
issue, says Walter B. McCormick Jr., majority chief cousel for the Senate
Commerce Committee. The real question is not whether the phone companies
are allowed to deliver TV signals—he says that’s inevitable—but whether they
should be limited to the role of distributor or aillowed to offer their own
programming. O

TRW PULLS AHEAD WITH THE FIRST PROTOPYE MIMIC CHIPS

60

RW Inc. is taking an early lead in the Microwave/Millimeter Wave Integrat-

ed Circuits Program. The company became the first of four Mimic contrac-
tors to weigh in with working chips when it delivered its first prototypes in
February, but what puts the TRW parts in a class by themselves is the ad-
vanced technology TRW is using—a proprietary heterojunction bipolar transis-
tor technology unique among the four contractors. The chips, which include a
logaritrmic intermediate-frequency amplfier, a switched attenuator, and an
amplifier/divider, operate at up to 6 GHz. TRW’s 3-um minimum feature sizes
are comparatively large—and therefore less of a dimensional design chal-
lenge than those of its competitors—says Mimic program director Eliot Cohen.
But, he says, “that's what is most appropriate” for the target systems the
chips were designed for: data handling in the IF range between the high-fre-
quency sensors that acquire data and the low-frequency digital electronics
that process it. The new device makes possible packaged modules that
consume only 20% of the power and take up only 5% of the space of current
bipolar-based hybrid amplifiers. O
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NEC NEWSCOPE

NETEC: CODEC MMM’ Multi-Media Multiplexér DSS: Digital Switching System

TELE-EDUCATION VIA SATELLITE NETWORK:

INTERACTIVE VIDEO AND AUDIO.

EC is operating one of the
world’s most advanced satel-

lite-based tele-education

systems. Called NESPAC (NEC Satellite

Pedagogical Network for Advanced

Creative Education), the system links
a central studio at the NEC Technical
College near Tokyo with three other

classrooms in remote locations
across Japan.

The most prominent feature of
NESPAC is interactive video and

90th Anniversary

audio communication between lecturer
and students. The system can simul-
taneously transmit and receive two
channels of color motion video signals,
as well as one channel of audio and
data signals from an electronic writing
board.

For economical use of the satellite
circuit, a NETEC series video codec
digitizes and compresses video and
audio signals to 1.544Mbps. It also
scrambles the signals to ensure

information privacy. An AEC-700
echo canceller efficiently suppresses
the echoes caused by satellite com-
munication.

The NESPAC system offers a pano-
rama of C&C technology. From the
camera to the satellite transponder,
from the earth station equipment to
the 100-inch video projector, virtually
all elements of the system are NEC
products.

NEC is a leader in long-distance
education systems using communica-
tions media including public telephone
networks, terrestrial microwave systems,
CATV fiber optic cables and satellites.



FDDI
FIBER OPTIC
TRANSCEIVER.
he American National Standard
I Institute (ANSI) is now compiling
the standard for high-speed

LANSs. Called the Fiber Distributed Data
interface (FDDI), the new standard fea-

tures a data rate of 125Mbps,100km net-

work coverage and up to 500 nodes.

NEC's NEOLINK-1312 is designed to
meet or exceed FDDI-PMD require-
ments. The new 125Mbps fiber optic
transceiver incorporates a 1.3um LED,
PIN-PD and two LSIs. These are the
same components used in our
200Mbps datalinks (NEOLINK-2012).
Over 60,000 pairs of the 200Mbps
link have been shipped since 1985
without a single field failure.

The new NEOLINK-1312 features a
transceiver configuration designed for
easier mating with an MIC duplex
connector. The design eliminates the
need to painstakingly align separate
transmitter and receiver units on a
printed wiring board. Crosstalk and
noise problems are also solved with
our circuit and isolation expertise.

The NEOLINK-1312 offers an aver-
age output power of —16dBm; average
receiving power between —34.5 and
—13.0dBm. It operates on either a
single +5V or —5.2V
power supply.

NUMBER 141

NEW SOLID-STATE
TV TRANSMITTERS:
UP TO 40KW IN UHF.

olid-state TV transmitters are fast
S replacing tube types because

they are more reliable, economi-
cal and easier to maintain.

The all solid-state transmitters of
NEC's new PCU-900 series incorpo-
rate the latest semiconductor and
RF circuit technologies. We offer five
models for UHF broadcasting: 5/10/
20/30 and 40kW.

All models use 800W PA modules

and 110W power transistors specially
developed by NEC. All adjustments
are handled automatically by a high-
performance synthesized exciter.

Reliability is enhanced by parallel
use of power transistors and PA mod-
ules. Increased stability handles volt-
age fluctuations of £10% without AVR.

Since the transmitters operate on
28V DC power, they provide greater
safety and require less maintenance.
Power transistors are efficiently cooled
by our “Jet Air Cooling” system.

NEC also supplies a series of fully
solid-state transmitters for VHF broad-
casting. Our PCN-1400 series has five
models: 5/10/15/20 and 30kW.

VAST LIBRARY SYSTEM FOR CHINA.

EC is supplying a large-scale
N information system to the

National Library of China (NLC)
in Beijing. With over 14 million
volumes in its collection, the NLC is

one of the world’s largest libraries.
The library system for the People’s

Republic of China consists of two main-

frames for database management and
270 personal computers for terminal
applications. The system will handie
56 languages and allow retrieval of
millions of books in each language

by category and author listing.

The NLC and NEC are jointly devel-
oping Chinese-language software for
the system. The software will meet
China’s new national standard of
32,000 characters. The library system
will be in full-scale operation in
mid-1991.

Since the NLC is one of China’s
academic centers, it will use the sys-
tem in the future as the core of a
network linking thousands of libraries
around the country.

NEC



PHILIPS
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We've got the guts!

Make us prove it. Call (800) 227-1817, ext. 982 and
ask for our new capabilities brochure.

One standard. Odefec’rs.

Signetics

a division of North American Philips Corporation

PHILIPS
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PACIFIC RIM TRENDS

FUJITSU AND HITACHI PLUG AWAY AT JOSEPHSON-JUNCTION WORK

t is unlikely that those odd ducks of the semiconductor barnyard, Josephson

junction processors, will be the basis of a complete superconductive system
any time soon. Moreover, the difference in temperature and the long leads
between the liquid-helium environment and semiconductor processors create
a time delay that makes JJs difficult to use where data must be exchanged
with semiconductor circuits. However, none of this would be a problem in ap-
plications such as code conversion in multigigabit/s communications circuits.
The JJ could also be used as a form of front- or back-end processor for
another computer. For those reasons, development work continues, and re-
searchers at Fujitsu Ltd. and Hitachi Ltd. are reporting progress. Those at Fu-
jitsu have built a JJ processor with a 4-bit microprocessor core logicaily
equivalent to the Advanced Micro Devices Inc. 2901, a 4-bit-by-4-bit multipli-
er, a 12-bit accumuiator, an 8-Kbit program read-only memory, and a se-
quencer. The chip has 24,000 Josephson junctions fabricated in 1.5-um-di-
ameter niobium aluminum-oxide niobium technology. Fujitsu says it will take
three to five years to develop a prototype. At last month’s International Solid
State Circuits Conference in New York, Hitachi reported on a JJ processor,
but with a lower level of integration and a lower speed. It uses technology
similar to Fujitsu's but has 2.6-um features. a

THE JAPANESE BUILD A SMALLER SYNCHROTRON FOR X-RAY LITHOGRAPHY

Japanese researchers now have a working synchrotron storage ring with
superconducting magnets that's almost small enough to be used on a fabri-
cation line for ultralarge-scale integrated circuits. The new storage ring
provides the 7 A unit-peak soft X-rays neeced for lithography to fabricate de-
vices with 0.2-um or smaller design rules. The racetrack-shaped ring is at a
Nippon Telegraph & Telephone Corp. office in Atsugi. At just 2.5 by 8 m, it
accelerates electrons to the required 600 million electron volts, and the
associated linear accelerator that injects electrons into the ring is only 1.7 m
long. The normal-temperature-magnet ring the facility has used until now
measures 15 by 15 m. O

SONY CHALLENGES SVHS WITH BETTER RESOLUTION IN 8-mm V(Rs

maller is getting sharper in video-cassette recorders. Sony Corp. next

month will start sales in Japan of a "high-band” 8-mm camcorder and
video deck that offer the high horizontal resolution of more than 400 TV lines
despite the small tape size. Resolution is comparable to the increasingly pop-
ular SVHS format (developed by Victor) and to studio equipment. The high-
band format was adopted by 10 companies in March 1988. For high-band
use, Sony wili sell precision cassettes with two new types of tape, both of
which record the TV signal in a semiperpendicular mode with a minimum
wavelength of 0.49 um. Evaporated-metal tape, said to be the first for video
use, has a signal-to-noise ratio 5 dB higher than former tapes. O

NTT DATA AND NISSAN TO START SMART-CARD COMPANY

TT Data Communications Corp. aims to ramp up the Japanese smart-card

market in cooperation with giant auto manufacturer Nissan Motor Co. Ltd.
of Tokyo. NTT Data, also in Tokyo, is the company recently spun out from
Nippon Telegraph & Telephone Corp.; with Nissan it will establish a company
in Tokyo in May to make the cards. The joint venture, whose name has not
been chosen, will be capitalized at about $4 million—90% from Nissan and
the rest from NTT Data. Its aim is to market a card developed by NTT Data
that will target the owners of Nissan's vehicles. ]
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Whether you're racing a product to
an early market entry, or maximizing
engineering time; Orbit’s comprehensive
semiconductor manufacturing services
can help you cross the finish line first.

Record Setting Service.

Orbit Semiconductor routinely
meets the most demanding delivery
schedules and tough manufacturing
challenges:

Guaranteed quick-turn on engineering
prototype runs

e Hi-rel volume runs

» Specialized MOS processes such as
CCD, Readout, Detector or MUX

o Feature sizes down to 1.5 microns
drawn

e Process emulation and custom process
development

On-site CAD, quick-turn contract
maskmaking, test facilities and packaging
help speed your products to timely deliv-
ery. And our quality procedures monitor
every step of the fabrication process.

How to get a jumﬁDE
on the competition.

All the Ingredients for a World Record.

Quality equipment. Commitment
and teamwork. Extraordinary skill. These
are the ingredients that captured a world
record for the Orbit sponsored SS/AS
Trans Am. And these are the ingredients
that we commit to each and every Orbit
customer.

To get the world record holder on
your team, contact Technical Marketing
today. Orbit Semiconductor. 1230
Bordeaux Drive. Sunnyvale, CA 94089.
Twx: 910-339-9307, FAX (408) 747-
1263. Or call (800) 331-4617. In Califor-
nia (800) 647-0222 or (408) 744-1800.

# BIT

SEMICONDUCTOR, INC.
A subsidiory of Orbit Instrument Cogporation

What others promise, we guarantee.

REGIONAL REPRESENTATIVES: East Coast (609)428-6060, ~ Midwest (303)530-4520 - West Coast (408)241-8111, (714)253-4626, (#02)996-0635, (602)293-1229, (505)888-GB0C

INTERNATIONAL REPRESENTATIVES: Canads (514)481-3313- UK Phone (0372) 377779, Tix 897628 5.G. U.K -G, Fax (0372) 376848 —Earope Phone (06031) 51076, Tix 6031 948,
FAX (06031) 61788 - Israel Phone (052) 551313, Tlx 342541 CANER IL, Fax (052) 543890 - Austratia Phone (8) 223 5802, Tix UNIVADY AAB9141, Fax (8) 224 0464,
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EUROPEAN OBSERVER

WEST GERMANY STARTS HOOKING UP ISDN ON A LARGE SCALE

ithout much fanfare, West Germany’s communications authority, the Bun-

despost, is introducing integrated services digital networks on a large
scale. During the past few weeks, partial networks have started operating in
Dusseldorf, Frankfurt, Hamburg, Hanover, Munich, Nuremberg, Stuttgart, and
West Berlin. The Bundespost figures it will be offering ISDN service nation-
wide by 1993. In the meantime, the West German communications industry is
bracing itse:f to handle the rising demand for terminal equipment that ISDN
will create. The Bundespost is prepared to give up its monopoly on subscriber
terminals by the middle of 1990, which will open the door to inexpensive
hardware from the Far East and will spark fierce rivalry in the marketplace. To
meet the competition, small West German equipment makers who now enjoy
a secure market with one powerful customer, the Bundespost, are forming co-
operatives to work on development and marketing strategies and to buy com-
ponents in bulk. O

EUROPEAN PROJECT COMES UP WITH A BREAKTHROUGH TV SCREEN

Finland’s Lohja Corp. is ready to produce a monochrome flat-screen TV with
a 12-in. electroluminescent screen. The event marks an important milestone
in the Europsan Community’s RACE program, for Research and Development
in Advancec Communication Technologies in Europe. The screen, including
the electronic circuitry behind it, is only 54 mm thick. That means it can be
used to make radically different TV sets—models that can be hung on a wall,
for example. The screen is the largest developed so far using EL technology,
claims Jorma Antson, marketing manager for flat screens at Lohja's Finlux di-
vision. The monochrome prototype runs off a 12-V dc power supply and
consumes only 20 W. Images are built up from sizes of 200 by 384 pixels,
each pixel measuring 0.6 by 0.6 mm. The project's goal is a color version of
the set, with commercial products avaitable by the second half of the 1990s.
Besides Lohja, the RACE participants include France's Matra Communica-
tions, the ltalian-French combine SGS-Thomson Microelectronics, and the
University of Ghent in Belgium. 0O

TEXAS INSTRUMENTS BUILDS A WAFER PLANT TO HANDLE PAN-EUROPEAN CHIP DEMAND

Texas Instruments Inc. is getting ready for increased chip demand when Eu-
rope 92, the tariff-free, unified European market, opens up. Tl is building a
wafer-production plant in Avezzano, 60 miles east of Rome, at a cost of $250
million. The plant should begin operating by the end of next year and working
at full capacity by the middie of 1991. it will employ more than 500 people,
who will turn out MOS integrated circuits, including dynamic random-access
memories. Production will begin with 4-Mbit DRAMSs; advanced MOS logic ICs
will eventually follow. 0

PROJECT AIMS FOR A 1-GIPS OBJECT-ORIENTED COMPUTER

WOrk is starting on a pan-European project called Tropics, for transparent
object-oriented parallel-computing system, a machine intended to run
more than a billion instructions per second. The project is scheduled to take
five calendar years and about 700 man-years to complete, with the first phase
taking some 210 man-years to produce a prototype. The finished Tropics will
be made of hundreds of processors operating in parallel and is intended as a
server on local-area networks handling complex office applications. Philips
International NV of the Netherlands heads the project. Participating firms
include France's Thomson-CSF, Italy's Olivetti, West Germany’s Nixdorf, and
a number of universities and research institutes. 0
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ASICs have become an integral part
of today’s automotive products.

Improving performance.
Increasing reliability;

Enhancing driver safety and con-
venience in ways unimaginable just
a few years ago.

In this very demanding industry; on
the most unforgiving proving

grounds, NCR has earned an envi-
able reputation for first-pass success,
responsive service and high quality:

Today, we have a solid track-record
of successful ASIC programs with
all the major U.S. automotive corpo-
rations spanning initial design to
high volume production —includ-
ing “Just In Time” delivery and
dock-to-stock QA programs.

And NCR design tools are becom-
ing the choice of fast-track ASIC
designers. With NCR Design
Synthesis™ and Design Advisor™
expert system, designers can spend
more time creating, less time
bogged-down in minute details.

o kick the tires on our automotive,
commercial and military ASIC
libraries, call today: 1-800-334-5454.

NCR Microelectronics, 1700 South
Patterson Blvd., Dayton, Ohio 45479.
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Steel,

Smart FET Driver

Uses on-board analog functions to add
smart FET driving capability with
open/short fatlure detection and include
on-chip voltage doubler.

Design Turn: I8 wecks.

Fluid Level Sensor

Mixed mode device interfaces with
dashboard display, includes precision
on-board analog to elimmate false
readings from sloshing fluids.
Design Turn: 16 weeks.

N

Distributorless Ignition Chip

Part of integrated engine development
program that helps improve engine
performance up to 40%, Integrates ke
analog and digital functions into a
single, compact, high-rehability CMO!
device.

Design ‘Turn: 26 weeks.




Style & Silicon.

Electronic Instrument Cluster
Mixed mode svstem-on-a-chip
replaces traditional 2-10-2 chup discrete ) .
implementations. Includes a 68HCOS Light Controller Chip
Iicroprocessor core. plus memory, Single chip solution includes all the
analog functions and digital ghue logic. digital. analog and memory functions to
Desiegn Turn: 26 woeks. control headlights. parking and fog
) lights. Provides exit delav timer and
allows manual control of extertor lights
from driver door.
Design Turn: 14 weeks.

Kevless Entry

Chip contains EEPROM supercell that
provides direct write capability tor
flexible security code generation. Ten
vears data retention and 10.000 read
write cveles for harsh automotive environ-
ment. Can be configured tor dual or
single supply programming.

Design Turn: 14 weeks.

©1989 NCR Corporation. Design Advisor and Design Synthesis are trademarks of NCR Corporation.

Circle 8




here there’s a will,
there’s a way, the old
adage goes. But one
of the hottest ques-
tions of the day is
whether the U.S.
can find either the
will—or the way—to pull off a seeming
miracle in high-definition television. Hav-
ing all but ceded the consumer electronics
business to the Japanese and other for-
eign producers more than a decade ago,
the U. S. electronics industry now says
it’s time to get back into the game.

The point of attack: HDTV. “We'd like
to see some of our companies return to
the [consumer] fray, to see some of our
personal-computer companies or some of
our new companies get into it and com-
pete on a fair basis, coupled with fair-
trade practices,” says J. Richard Iverson,
president of the American Electronics As-
sociation, which is leading the HDTV as-
sault. A strong U. S. presence in HDTV
development and manufacturing will be
crucial to future U. S. competitiveness up
and down the whole electronics “food
chain,” the AEA contends, from key seg-
ments such as personal computers right
down to base semiconductor technology.

It won’t be easy. The U. S. faces well-
entrenched foreign competition that al-
ready controls about 87% of the U.S. TV
market and is well ahead in HDTV devel-
opment. Only in the past year or so have
American interests launched a frantic ef-

fort to get an HDTV game plan in place.
Most agree that some form of govern-
ment participation will be essential far
success. But so far, the debate has pro-
duced little beyond evidence of wide-
spread disagreement among a multitude
of competing domestic and foreign inter-
ests, each pushing its own view of how
HDTV should be developed and deployed.
“What we lack is a coherent national
strategy,” says Rep. George Brown Jr.
(D-Calif.), senior majority member on the
House Science, Space, and Technology
Committee. Some, in fact, question
whether divergent U. S. interests can
muster the cooperation necessary to put
a single HDTV plan together and then
carry it off successfully. Others douht
that even the best-laid plan would be
enough. “We're trying to make up for a
15-year hiatus in consumer electronics,
and it’s likely to be an impossible task,”
says an executive at one U. S. chip house.
Still, many feel the U. S. must make the
effort. As the third generation in consumer
television, HDTV promises revolutionary
changes in home entertainment rivaling
those produced by the advent of mone-
chrome TV in 1939 and color in 1954, Di-
rectly at stake economically is what could
become a $20 billion to $40 billion world-
wide market in HDTV receivers by the
year 2010. But for U.S. chip and computer
makers, the issue involves much more.

by Wesley R. Iversen

|

. will gobble up vast amounts

Photos: David Sarnoff Research Center

Because HDTYV receivers
and video-cassette recorders

of digital memory and logic
circuitry, many believe
HDTV will drive technology
in advanced semiconductors,
high-resolution displays, and
other technologies. And rip-
ple effects will be felt across
virtually every segment of
the worldwide electronics
industry.

“We’'re nat talking small
potatoes here,” says William
Schreiber, director of the
Advanced Television Re-
search Program at the Mas-
sachusetts Institute of Tech-
nology’s Media Laboratory.
“If HDTV really develops
and proves to be popular
with the public, it will be the largest con-
sumer of memory chips and the largest
consumer of microprocessors—bigger
than the computer industry and bigger
than industrial electronics.”

The AEA goes further. In a nutshell,
the Santa Clara, Calif.-based trade group
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