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WhenGeorgeTobias and his design team
needed every ASIC solution—from PLDs to

gate arrays to standard cells—they called
every ASIC company they needed: National.

It's the pressure every design engineer is
famitiar with. The pressure to squeeze
more functionality into a smaller space.

That's why today’s designs are requiring
more ASIC solutions — and more than one
type of ASIC solution in the same system.

And that's why more designers, like
George Tobias and his team, are calling the
one company that can meet all their
needs in every ASIC category and can pro-
vide the full range of design tools, tech-
nical support, manufacturing capacity, and
long-term commitment to ensure that
those needs will be met on time, on budget,

8700 equivalent gates, with higher densities
in development, all with sub-nanosecond

and in spec. speeds. ‘
That one company is National Standard cells. National has one of the
Semiconductor. most complete standard-cell listings avail-
— — able. We offer a variety of functional blocks
NO ONE OFFERS YOU MORE in a comprehensive and continually ex-
DESIGN FLEXIBILITY panding cell library that will include logic,

linear, memory, interface, MiCroprocessor,
and peripheral elements.

And you're not “stuck " at any level.

Once you re comfortable with your program-
mable-logic design, for example, you can
integrate the PLDs and glue logic into a gate
array.

Or you can prototype vour design as 1
gate array and then migrate it directly—
with no re-engineering — to the full inte-
gration of a standard cell

Or you can simply stay with your gate-
array solution indefinitely, knowing that
you can “tweak your design relatively easily
to maintain your competitive edge.

~ NO ONE OFFERS YOU MORE
DESIGN SUPPORT

National is the only company in the
industry that has committed the full mag-
nitude of its semiconductor technology to
the development of a complete cell librarv.

National is the only company in the
industry that can offer vou a clear-cut
upward-integration path from program-
mable logic devices to gate arrays to
standard cells.

And we're the only company that can
offer you a full range of capabilities ithin
each of those categories.

Programmable logic. National has
one of the most complete PLD listings avail-
able. We offer a variety of circuit types in
avariety of process technologies, including
bipolar, CMOS, and ECL.

Gate arrays. National has one of the
most complete gate-array listings available.
We offer a variety of densities, from 600 to

IBM is a registered tradenyark of
International Business Machines Corporation

© 1987 National Semiconductor

With a standard-product list that includes
over 9,000 proven devices, we not only have
more circuit-design experience, but we
also have a broader base of circuit-design
resourcesto help you implement vour

specitic application.

And you can tap into those resources
on all the leading workstations, including
Daisy, Mentor, Valid, and Futurenet
(IBM®PC).

" NO ONE OFFERS YOU MORE

~ MANUFACTURING CAPACITY

National is the only company in the
industry that can offer you a complete, com-
prehensive, dedicated ASIC manufacturing
capability.

In Santa Clara, California, we have
a dedicated 4-inch quick-turn line that can
give you rapid prototyping and small pro-
duction runs.

And in Arlington, Texas, we have a
world-class, 6-inch wafer-fab operation
that meets Class-10 standards to give vou
high volume with high reliability.

So whether you're an experienced ASIC
designer or you re just now ready to take
that first big step toward higher integration,
whether vou re working with a single
design or dozens, whether you need one
device or millions, there’s only one company
that is as committed to vour ASIC needs
as you dre.

National.

National Semiconductor
ASIC Solutions

0. Box 58090

Santa Clara, CA 95052-8090

National
Semiconductor
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WHAT TOP
DESIGNERS
SAY ABOUT

Tl

Leading designers say the Mitel MT8976 is the most advanced single
chip T1 solution on the market. This 28-pin CMOS T1 link interface has
more features than multi-chip solutions - ESF, two-frame elastic
buffer, system level maintenance features and pin compatibility with
European CEPT interface MT8979. It all adds up to a simple design
solution in less board space at lower power levels. No one else even
comes close. Call today for a complete information package on
the entire Mitel family of T1 and ISDN components.

United States San Diego CA (619) 276-3421 » San Jose CA (408) 2492111 » Oakbrook IL (312) 574-3930 « Boca Raton FL (305) 994-8500
Europe Denmark + 45 1612566 * West Germany + 49 711-7701522 » United Kingdom South Wales + 44 291-423355
Canada 360 Legget Drive Kanata Ontario Canada K2K 1X5 (613) 592-5630

MITEL
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STAN RUNYON

LARRY WALLER

JEREMY YOUNG

We get downright finicky when it
comes to deciding whether to label

an upcoming issue of Electronics as a
Special Issue. While other publications
may append such a superlative to cover a
multitude of stories, we do it only when
we feel the topic is of critical significance
to our readers and to our industry. Until
this issue, for example, the only subject in
1987 to earn this appellation was our spe-
cial semiconductor issue in April. We now
publish our second special issue this year
on application-specific ICs. It’s our kind of
story—no other publication could cover
the multifaceted panorama of ASICs
from technology to marketing.

Our timing couldn’t be better. No one
development is having a more significant
impact on our industry and its products
now than are ASICs. As Stan Runyon,
who managed this special issue, puts it,
“For our readers, the users, it's time to
rethink how they do things. They must
either increase their investment in com-
puter-aided engineering and design their
own or else form a close alliance with an
ASIC house.

“In working on this issue, we picked up
two major trends. First, in four years at
least half the standard-logic market of
$16 billion will be taken over by ASICs.
Second, although ASIC gate arrays now
have the major share of sales over stan-
dard cells, that lead is shrinking as stan-

dard cells come on strong. The result is
that chip venders are serambling to build
libraries of standard cells.

“This is causing a realighment of the
big chip makers, as well as the appear-
ance of new players: system houses, such
as NCR, that have been doing semicus-
tom work internally and now see a
chance to market their products. And it
leaves the original semicustom chip pro-
ducers like VLSI Technology and LSI
Logic looking for new avenues. What
they’re coming up with is ‘semistandard
ASICs'—in effect, catalog parts. Ironical-
ly, that’s just what their new, big rivals
are getting away from.”

This special issue is impressive in size
as well as scope. There are 14 articles
taking up 24 pages, covering everything
from chip architectures to company strat-
egies. It all got started just three months
ago when Los Angeles bureau manager
Larry Waller discovered the ASIC work
of the large chip makers was quietly be-
coming very significant.

The editorial team that covered this
was directed by Runyon and Jeremy
Young and included Waller, Tobias Nae-
gele, Bernie Cole, George Sideris, Jonah
McLeod, Rob Lineback, Steve Rogerson,
John Gosch, and Charlie Cohen. Add pro-
duction editors, and you get upwards of a
dozen people involved, or more than some
competitors have on their entire staffs.
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NEWS

SPECIAL ASIC ISSUE

Newsletters

Electronics, 21

¢ Brooktree develops key graphics
chip for cloning IBM’s PS/2

e Array processor board can make
PC ATs up to 100 times faster

¢ Sales are booming for
Motorola’s 32-bit 68020, while the
68030 moves closer to production

International, 50

o Mitsubishi will double output of
1-Mbit DRAMs

¢ Are Far Eastern companies
dumping €D players in Europe?

¢ Intel turns to Mitsubishi to help
crank out its popular EPROMs

e Philips claims it’s the first to
build a test function into SRAM

Software, 31
Computer industry squabbles
over new Fortran standard

Graphics, 32
Graphics accelerators
get bigger and better

Companies, 32

e Thomson vaults to No. 1 in
color TVs

® GE’s RCA acquisition:

‘a sensational deal’
Superconductors, 33

Reagan proposes a bold initiative

Integrated circuits, 34

¢ A new way to build useful
wafer-scale ICs

® R&D on VHSIC TAB testers is
looking good

Telecommunications, 38
Coming: image-transmission
standards

Magnetics, 42

Perkin-Elmer gets close to a new
kind of detector

COVER: The ASIC takeover: it’s coming faster, 57
Application-specific integrated circuits are a tidal wave about to break
over the IC industry, and it's coming faster than most expected

¢ The great ASIC wave gathers force, 58
To ride the ASIC wave, big chip makers go all-out to establish
themselves, and semicustom houses try to hold on to what they’ve got

¢ Can big chip houses make it in ASICs? 60
They're optimistic as they go all-out to make it big, but doubts
remain; those that fail could get shut out of half the logic market

¢ Motorola’s battle to spin out ASICs, 65
Moving its semicustom products out of a standard-products business
to an independent unit is far more difficult than the firm had expected

¢ Intel picks up steam after a faltering start, 66
It shut down its initial ASIC operation in late 1985; now it, too, has
established an independent unit that’s starting to gather speed

¢ Tl gains by building ASICs on all lines, 68
The Dallas company takes the opposite tack to Motorola and Intel

¢ National bets on customer alliances, 70
It views its trailblazing partnership with Xerox as the next best thing
to vertical integration

¢ Fujitsu’s problem is how to stay on top, 71
The market leader sends most of its ASICs to a few big customers;
now it’s looking to expand its list to counter increasing competition

¢ ASIC houses revise their strategies, 73
As the big chip makers swagger into semicustom, ASIC houses go for
VLSI density, customizable standard ICs, and niche expertise

e Some big users aim to be big sellers, 77
These systems companies want to sell their ASIC technology

¢ Motorola CPU comes as standard cell, 80
Just add peripherals to the 8-bit 6805 microcontroller CPU

® NEC sets a record in biCMOS arrays, 82
Now more-complex circuits can go on a single 10,348-gate biCMOS chip

INSIDE TECHNOLOGY

Technology update, 88
TI DSP board in Al research . .. Maxim expands single-voltage line

MILITARY: MMICs move into production at Tl, 89
Automated large-scale manufacturing is starting for upcoming
military programs needing the superior performance of GaAs
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COVER: ART DIRECTOR FRED SKLENAR

NEW PRODUCTS

Newsletter, 25

® Monolithic Memories goes to
CMOS for making its PALs

o StereoGraphics gives any
monitor display a true three-
dimensional look

¢ 32,500 Metheus board paints 13
million pixels/s; $1,500 Control
Systems board does 2 million/s

Computers & Peripherals, 103
¢ A 10-mips coprocessor from
Mercury Computer Systems
transforms vectors fast, too

® A new virtual operating system
makes Control Data’s CAD/CAM
software run three times faster
¢ Raster Technologies’ array
processor does 140,000 vectors/s

Microsystems, 110

® SCSI controller chip from Logic
Devices boosts data-transfer
speed fivefold thanks to 1.5-um
CMOS technology

¢ Digital Signal Equipment’s
software handles IBM PC AT error
correction and encryption—and it
costs only $490

o Intelligent data converter from
National Instruments Corp. frees
host computer from monitoring
peripherals

PAGE 57

Publisher’s Letter, 3

Truth in labeling: why an
Electronics Special Issue really
is special

Fyl, 8
Sematech is on its original
schedule, if not ahead of it; the
chip-manufacturing consortium
has informal commitments for
money from 80% of the U. S.
production base

People, 12
Why Roland Pampel won’t change

Military/Aerospace
Newsletter, 97

® Hughes to build integrated
processor for Advanced Tactical
Fighter development team

: ¢ Grumman to roll out A-6F, but

production is uncertain . . .

e ... while its F14D avionics
development moves ahead

e Pentagon has under way over
100 programs using fiber optics

things at Apollo

Electronics Week, 126

¢ GenRad will leave the VLSI
test business

® IBM forms new software unit to
develop and acquire applications
programs for all its hardware

e Harris aims a new
superminicomputer at Digital
Equipment Corp.'s low-end vAX
¢ Xerox enhances its XPs 701
electronic publishing system

® Stereo sound boosts TV sales

DEPARTMENTS

Electronics/ August 6, 1987




O Advaned Micn [ennes (e 1987

=iy

-




PAL devices:
We didn't wait for the future.

There’s no doubt that we're fast. But speed
isn't all that makes us the logical choice in
programmable logic.

AMD PAL* devices give you more
because they have more functions per chip.
With uniciue features like input/output logic
macrocells, buried registers and variable
product term distribution, you can design
with more efficiency. And freedom.

PAL devices you can count on.

Speed and functionality dont mean
much if you can't count on your PAL
devices. We can deliver better than 98%
programming yield. And we added extra
circuitry for functional and AC testing. That
means we can test parts prior to program-
ming. Then after you've programmed all
the parts, you'll be pleasantly surprised to
discover our Post-Programming Functional
Yield is an incredible 99.9%.

Our products range from industry
standard 20- and 24-pin PAL devices to the
innovative 22V10. We've got the kinds of
technologies and features you need in
packages and temperature ranges to fit your
design. We've even got high-complexity
E2CMOS products and ECL on the way.

And it’s easy to use our PAL devices
because we provide a broad selection of
high level software that lets you get from
system requirements to programmed pro-
duct easily Need more information? Just
ask and welll send you the AMD Program-

Performance Speed-Up mable LOglC
20-Pin PAL Devices HandbOOk_
P ti
m&%g' o Speed Level  Date Now you

250ns ASpeed Qa,1981 | don't have to

150 BS 3. 1986 -
oo Died 03 1% | wait for the

7.5ns ESpeed 041987 | future either.

*PAL is a registered trademark of, and is used under license from, Monolithic Memories Inc.
Call toll-free (800) 538-8450 ext. 5000; inside California call (408) 749-5000.

Advanced
Micro Devices

901 Thompson Place, P.O. Box 3453
Sunnyvale, CA 94088
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—— PACKAGING =—

AN
WE SPECIALIZE IN
ASIC HERMETIC
ASSEMBLY

@ UP TO 360 LEADS

@ TURNAROUND 1-3 DAYS

@ ENVIRONMENTAL TESTING

Call: Bob Alpert
Director of Sales

VLS| PACKAGING CORPORATION
1161 Executive Drive West
Richardson. Texas 75081

(214) 437-5506

Telex: 820684 SEMICON

Circle 12 on reader service card

Contactless de-soldering
and soldering with
the Leister-Labor “S”
Hot Air Tool
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)
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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

Brain R. White Co. Inc., 313 Henry Station Road
Ukiah, CA 95482 phone: (707) 462-9795
Farmingdale, NJ 07727 phone: (201) 938-2700

8
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Sematech is on its original schedule, 1f not
ahead of it; the chip-manufacturing

consortium has informal commitments for
money from 80% of the U.S. production base

—

don’t have to be hit on the head
with a hammer too many times to get
the picture. A veteran production ex-
pert had told me earlier [Electronics,
June 25, 1987, p. 8] that Sematech, the
proposed U.S. semiconductor manufac-
turing consortium, could not have an
effective demonstration program with
the modest production rates it currently
plans. Several senior industry execu-
/| tives have since told me that’s baloney.
Developing high-volume production pro-
/ cesses, they insist, doesn’t have to be
done in a high-volume environment.
One of those executives is Gil Amelio, president of the
Semiconductor Products Businesses at Rockwell Internation-
al, who is spending much of his time these days on Sematech.
“Under our current plan, Sematech will be pushing produc-
tion equipment to the maximum,” he maintains; “100 to 200
wafer starts a day will pretty much exercise this equipment.”
Three months have gone by since industry leaders laid out
their plans to set up a consortium aimed at turning U. S. chip
making into a basic commodity and reaching the same level
of manufacturing capability as the Japanese. While we ex-
pected to hear more details on financing and startup plans by
now, Amelio maintains that things are moving right along.
“We're on our original schedule, if not ahead of it. We have
informal commitments for money from 80% of the U.S. semi-
conductor base.” On matching funding from the government,
he insists that “government money is not a gating item; I'd
be tickled if we got something by January.” Such funding
was always expected from state and local, not just federal,
governments, he notes. And Sematech has already received
50 proposals from state and local governments to set up the
consortium locally, with “most of them proposing to make
significant financial contributions.” Sematech still expects to
announce where it will be located as well as its two senior
operating executives by the end of the summer. “We're on
track here,” Amelio says. “For one thing, we were flabber-
gasted by the number and quality of senior job applicants.
“We've plotted our course to intersect where the Japanese
will be in 1992, Amelio says. “Our production process will be
clearly below 0.5 um, which presupposes X-ray lithography or
something like that.” And although chip makers are concen-
trating now on the start-up phase, “there’s a good chance of
Sematech going beyond six years,” he says. “If it works well,
it could go on forever.” ROBERT W. HENKEL

AUGUST 6, 1987 |
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COMPUTER
DESIGNER
HOLDS KEY TO
68000-FAMILY
SYSTEM MARKET
GROWTH

MOTOROLA CISC
INSTRUCTION SET
MACHINE WITH
RISC-LIKE
EFFICIENCY

= =

1 MIP PER $1K
SYSTEM
PERFORMANCE
BEFORE 1990

Compatible With Your Future

OEMs and System Integrators designing their systems around microprocessors
in the 68000 family now have a cost-effective low-risk expansion path into
the high performance market arena. By implementing the Motorola 68000 family
instruction set in CMOS VLSI gate arrays, Edge Computer Corporation has
set in motion a continuum of 68000-compatible computing. Current Motorola
customers can economically add a high-end system to their product family
almostimmediately—without compromising software comgatibility. By adapting
anew design element concept now available from Edge Computer Corporation,
OEMs, and Sls can offer their customers more than 11 sustained MIPs
performance, 30MB sec I/O bandwidth, 64MB of main memory, GSX (AT&T ™
UNIX™ V.2 with Edge and Berkeley enhancements), 38 8" disk drives, and
500+ user capability.

Equally important, the modularity of the Edge design element (which is
offered at a more sophisticated completion level than merchant chips),
allows customers to add value
(peripherals, controllers, software,
etc.) in those areas that are most
profitable. The Edge design element
insures the current Motorola customer
continued software compatibility and
performance growth without costly
architectural redesigns.

FAMILY OF 68000 COMPATIBLE PRODUCTS

Edge 1000
Teee
ves
.o 68020 Based Systems

The best performance features of CISC and RISC nave besen combined to
produce a SIP (Streamlined Instruction Processor). At 1.5 Instructions Per
Cycle, the new processor, developed by Edge Computer Corporation, has a
lower AIT (average instructior: time) than any current CISC or RISC system.
Furthermore, Edge delivers RISC-like performanca without the “risk” of
68000 software incompatibilizy. Edge’s performance and compatibility
advantages result from an advanced CMOS VLSI implementation of a
Harvard supercomputer archizecture that simultaneot sly tetches instructions
and operands over multiple 32-bit buses. The high-performance dual 4-staged
pipelined processor is specially designed to execute 68002 family instructions
extremely efficiently. In fact, most instructions are executed in one cycle.

System
Per‘ormance

Price

7 ;s the chart indicates, Edge Corﬁputer Corb:)raition has already lowered

the high cost of high performance computing. But the company is equally
dedicated to the future needs of its customers. Edge s con:inuum of compat-
ible computing strategy will rot only guarantee sustained 68000 family
software compatibility, it will enable the OEM to economically capitalize
on the market's ever-growing demand for increasec number of users and
computational power. Before 1990,
prices for Edge technology (in OEM
quantities) wili have bzen cut to

$1K per MIP. GEMs will be assured the
winning edge essential to their
profitability, even the future, of their
companies.

DELIVERED PRICE PERFORMANCE
(OEM QUANTITIES—EDGE CARD CAGE PRODUCT)

SK MIP

—“row B o

61986 61987 121987 51988 11989

For more information on how Edge’s Continuum of 68000 Compatible

Computing can give your product family the Winning Edge today and

tomorrow contact. Pamela Mayer, Edge Computer Corporation,

7273 E. Butherus Drive, Scottsdale, AZ 85260, 602/951-2020.

European Sales Office: 5, Avenue des Jordils CH 1000

Lausanne 6 Switzerland UNIXis a trade nark of AT&T Beil Laboratores. Inc
AT&T s atrademark of American Teleptone & Telegraph 68000 s a rademak o Motorola Corporation
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Starting with
this issue...

Product
Showcase

An exciting
marketplace of
products and
services in

full color.

Our new Product
Showcase section,
premiering in this issue,
is a fast and easy way
for you to:

MW Obtain information
on new products

Find out about new
capabilities

Get a quick look at
new applications

Send for new
catalogs

Request product
literature

Get free samples

Check out Page 117

of this issue. You'll see
what we mean. Product
Showcase is the most
efficient way of obtain-
ing new product

information.
And if you'd like to
advertise your company's

products or services,
contact Carol Helton,
Advertising Manager,
at (212) 512-2143.

Electronics
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PEOPLE

WHY PAMPEL

CHANGE THINGS AT APOLLO

WON’'T

CHELMSFORD, MASS.

lthough Roland D. Pampel has just

succeeded Thomas A. Vanderslice
as president at Apollo Computer Inc.,
don’t expect any major changes in strat-
egy or direction. But if what’s past is
prologue, as Shakespeare wrote, look
for an even firmer commitment to net-
work computing and Unix at the
Chelmsford, Mass., work-station leader.

While Vanderslice relinquishes the
presidency to Pampel, he remains close-
ly involved in the company’s direction as
chairman and chief executive officer.
Pampel, an engaging and loquacious 52-
year-old “going on 29,” came to Apollo
in January 1986. Before his promotion,
he was serving as senior vice president
for technology, manufacturing, and
marketing. “His appointment early last
year was a key element in my long-term
corporate strategy, aimed at integrating
marketing, research, plus sales and ser-
vice activities, into focused, cohesive
units,” Vanderslice said in the an-
nouncement.

For his part, Pampel says his stew-
ardship will foster a continuum. “Tom
and I have worked hand in glove in the
last year and a half. Our employees
won't notice any change.” His specific
duties now include directing and over-
seeing activities of the marketing, man-
ufacturing, R&D, North American sales,
North American customer services, and
Federal Systems organizations.
NETWORKING. Significantly, his experi-
ence includes a vice presidency for sys-
tems marketing and development at the
company that pioneered the Unix oper-
ating system—AT&T’s Computer Sys-
tems Group. And his 22 years at IBM
Corp. included a stint as the general
manager and laboratory director for the
Kingston, N.Y., facility. There Pampel
managed the initial development of the
Systems Network Architecture.

It isn’t surprising, then, to hear Pam-
pel say, “I'm a hawk on network com-
puting and Unix. I come from a strong
systems and communications back-
ground, and will continue Apollo’s
strong emphasis in those areas.” In
fact, Pampel is credited with having a
major role in starting Apollo on a course
to bring Unix aboard its work stations
as a native operating system [Electron-
ics, May 28, 1987, p. 45).

Pampel recognized early that Apollo
needed to spend “a lot more money” to
fully support Unix System V.3, and he
made sure that commitment was made.
LSimilarly, Pampel was an early backer

PAMPEL: “Tom [Vanderslice] and | have worked
hand in glove in the last year and a half.”

of Apollo’s Network Computing System
coneept [Electronics, March 5, 1987,
p. 9], which wasn't fully funded when he
arrived. NCS makes it possible to write
application programs that can be distrib-
uted for execution across a broad vari-
ety of multivendor networks. Not long
after he arrived, Pampel boosted NCS
funding to raise the number of people
working on the project from nine to
fifteen.

“Our customers keep asking how they

can integrate all these heterogeneous
resources into true network computing,
and I'll keep pushing us to come up
with the most effective ways to do
that,” Pampel asserts.
LEAPING COMPUTERS. Nor does he see
an end to the leapfrogging that has
characterized the work-station business
this summer. Apollo, Digital Equipment,
and Sun Microsystems successively an-
rounced either lower-priced or higher-
performing entries in their product
families.

Responding to the introduction of the
latest competing product—the Sun 4, a
10-million-instruction/second machine—
Pampel says that Apollo has had a plan
in place “for some time that will leap-
frog them. We're strong in graphies,
and there’s more to graphies than
nips,” he maintains. “Sereen manage-
ment, windows, network management,
and security have to be considered. We
have an aggressive target at the high
end of the line that you haven’t seen
vet.”’ -Lawrence Curran

Electronics/ August 6, 1987



1T e

' Choice of actuator:
'3@’:(1' for s .. 'ﬁi YOLY

™

Our new water proof, dustproof swit

&‘ Cirle 17 on 7eadar nervice oard
3600 Suriset Awanie ’~m‘ BO0ET T2 350, A ) '
m¢muqm-zm&mw&mn-mcumomm-n-mm.m

ACL! I SRESERIES PE




AT&T ASICs: We predict
performance SO you can
protect your investment.
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Advanced CAD tools,

developed by AT&T

Bell Laboratories,
accurately predict
“real-life”ASIC
performance.

Sure, you want on-time
delivery. Obviously, you want
a competitive price. And
with an AT&T ASIC, you're
assured of both.

But the real bottom line
is silicon assurance.

Will your chip work right
the first time? Under “real-
life” operating conditions?
So you don't have to go
back to square one?

Absolutely.

Weeding out the flaws.
AT&T’s advanced CAD
system provides design
audits and simulation tools
that can precisely pinpoint
performance problems
early in the design stage.

And because this system
is fully integrated, with a
common data base, there is
no manual transfer of
information.

Its also a closed-loop
system, so that new design
parameters can be double-
checked against earlier
design work at any stage of
the game.

How complex do you
want it?

Complexity is AT&T's stock

in trade. Our capabilities go
all the way to 25,000 + gates,

1.25 micron double-level
metal, and a1.0ns gate
delay at high system speeds.
Another AT&T advantage:
Our library includes more
than 400 pre-characterized
standard cells, along
with macro cell compilers
for memory blocks and
other complex functions.

1,000 ASICs behind us.
With more than 1,000 suc-
cessful chips to our name,
weve learned how to help
you meet your marketing
window—on budget.
We'e also one of the
top ten IC manufacturers
—with six plants world-
wide—and the world’s
largest producer of
standard-cell ASICs.

Come in at any stage.
Start your design at the
front end, or just come in
for the finishing touches.
Either way, we have the
people, resources,
training assistance, and
commitment to help you
every step of the way.

Is AT&T ready; right now,
to help you build a
foolproof standard-cell
solution? The answer,
predictably, is yes.

For more information,
mail the coupon or phone
AT&T at 1800 372-2447.

In Europe, call
AT&T Microelectronics
in Munich at 089/95970.

In Canada, call collect

at 215 266-2975. o7 a1at

l In Europe: AT&T Microelectronics GmbH, Freischutzstrasse 92,

8000 Munich 81, West Germany

Please send me complete information on AT&T's standard-cell ASIC capabilities.

| Name

l Title

| Company

City

ﬂl Address

=L

The right choice.
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won't do that our
competitors

Eatpower.

In fact. Plessey’s MV66000 FIFOs
consume a maximum of 40mA.
That's almost half the current of the
lowest power CMOS FIFO currently
available. Anywhere.

And our FIFOs are available now.
In quantity. (Unlike some of our
competitors).

Plessey's 66000 Series is cascad-
able to 25MHz. Guaranteed. (Thats
something our competitors won't do).

If you should need even higher
speed operation, Plessey’s 65000
Series accommodates today's fastest
clock rates. (Think in terms of
40MHz). All without the large

power requirements of slower NMOS
and Bipolar FIFOs.

And Plessey has the only FIFOs
with extremely low standby currents.
Our fully static CMOS design means
that standby currents less than 10mA
are experienced. Even at 3.5 volts.

The family
MV 66000 64x4,5,9 bit FIFOs, 25 Mliz
MV 65000 64x4.5.9 bit FIFOs, 40 MHz
MV 61900 1K x9 bit FIFOs, 10 MHz
Package options include
ceramic and plastic DIL and L.CC.

Plessey
FIFOs are pin compatible with
MMI, Cypress, TRW and others. In 4,
5 and 9 bit widths. With or without
3-state outputs.

So you can replace those power-
hungry FIFOs with Plessey’s CMOS
FIFOs. They do everything our com:
petitors’ do. For less power.

Call customer service in Swindon
(0793) 726666. Fax: (0793) 726666
Ext. 250. After-hours Fax: (0793)
729412. Tx: 444410. In the United

States, call (800) 247-4840 or
(714) 472-0303. Telex 701464.

PLESSEY

Where great systems come from small packages.

We also have sales and marketing centers in: BENELUX B
FRANCE Les Ulis Cedex Tel: (1) 64-46-23-45 Tx:

russels Tel: 02 733 9730 Tx: 22100 ITALY Milan Tel: (2) 390044/5 Tx: 331347
692858F GERMANY (FDR) Munich Tel: 089 23 62-0 Tx: 0522197

These are supported by agents and distributors in major countries worldwide.
Plessey and the Plessey symbol are registered trademarks of the Plessey Company plc.
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In the September 17th
issue, the editors of
Electronics magazine
report on new directions
in EPLDs.

What's down the road for gate
arrays? Will new technologies
allow commaodity houses to go the
semicustom route with standard
logic devices? This special report
will give you a clear itinerary of
what to expect.

What's more, our editors will

Electronics / August 6, 1987

take an exclusive look at major
new entries in the field. Including
a new family of application-specific
EPLDs. An exciting-new architec-
ture for higher gate utilization. And
a high-density, SRAM-based pro-
grammable gate array architecture.
This issue will also have a com-
prehensive report on computer-
aided software engineering (CASE).
For process control. For equipment
control. And for systems with mil-
itary applications.

It's an issue packed with infor-
mation that over 131,000 technical
managers and senior engineers will
be reading closely for signposts.

And an issue that will provide
advertisers with a lot of mileage.

Ad Closing: August 24, 1987
Recruitment Closing: August 31, 1987
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ELECTRONICS NEWSLETTER

TANDY ATTACKS IBM AGAIN, WITH A LOW-COST, 80386-BASED PC

Tandy Corp., which became the nation's largest seller of IBM Personal
Computer clones by sharply undercutting prices, is about to strike again.
Four new PCs are debuting in August—the most extensive change to Tandy’s
product line since it entered the personal-computer market a decade ago.
Hottest product is expected to be the Model 4000, based on the 16-MHz
version of Intel's 32-bit 80386 microprocessor. It will sell for only $2,599 with
1 Mbyte of main memory, about $4,500 less than the comparabie IBM
Personal System/2 Model 80. The Model 4000 does not follow IBM's Micro
Channel bus, but it does offer a 32-bit slot for up to 16 Mbytes of expansion
memory, six 16-bit slots compatible with IBM's XT and AT cards, and two 8-
bit slots. Like the PS/2, it uses 3Vz-in. disk drives. The Fort Worth company
will also introduce a PC-compatible laptop priced at $1,599, an 80286-based
unit selling for $1,199, and a consumer system, listed at $699. O

NETWORK SYSTEMS WILL MARRY ITS HYPERCHANNEL TO ETHERNET AND TCP/IP

In a sharp break from past policy, Network Systems Corp. will introduce in
September the first in a series of products compatible with networking
schemes other than its own Hyperchannel networking system. The Brooklyn
Park, Minn., company has carved out a leading position in high-speed, 50-
Mbit/s networking systems [Electronics, July 22, 1985, p. 36] by staunchly
sticking to a proprietary product approach. But now, after spending more than
$20 million on research and development over the last 18 months, it is
creating a new line of open-systems products. First out will be a series of
bridge offerings that will allow devices on separate Ethernet networks to
communicate with one another over a Hyperchanne! net, regardiess of proto-
col. Also bowing in September is a family of router products to accommodate
transmission of TCP/IP messages over a Hyperchannel. The company prom-
ises several more announcements later in the year.

ROCKWELL’S FIVE-CHIP V.32 MODEM RUNS ON JUST 2 W

Rockwell International expects to upstage other modem makers at the late-
September Tele-Communications Association Show in San Diego with a
five-chip modem that meets the international CCITT V.32 standard for 9,600-
bit/s full-duplex operation—the world's most advanced modem, according to
Rockwell's Semiconductor Businesses president Gil Amelio. Instead of the
usual 40 W that a V.32 modem consumes, Rockwell's hardware requires less
than 2 W. Rockwell says the modem incorporates three new technologies,
including an echo canceller on a single chip, an integrated 9,600-bits/s
analog/digital converter, and a digital signal processor that can run at 6
million instructions/s. O

FIVE FIRMS RALLY BEHIND VXIBUS STANDARD FOR INSTRUMENTS ON A CARD

lnstrumem-on-a-card technology could take off now that five instrumentation
heavyweights have endorsed the open architecture of a new standard—the
32-bit VXibus, a version of VMEbus designed for instrumentation. Colorado
Data Systems, Hewlett-Packard, Racal-Dana Instruments, Tektronix, and
Wavetek have all cozied up to the standard, which can support up to 256
instruments at once. The VXlbus connector specification supports clock
speeds of up to 100 MHz, and accommodates both ECL and TTL triggering.
in addition, it supports four board sizes: two identical to VMEbus cards and
two larger cards that match standard Eurocard sizes. VXIbus instrumentation
can be controlled with an external computer using the IEEE-488 standard,
which is the primary instrumentation bus worldwide. O
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we're the-noise professionals !

CREATING THE RELIABILITY OF
ELEGTRONIC EQUIPMENT.

THAT'S OUR MISSION

ESS-6255

ELECTROSTATIC
DISCHARGE SIMULATOR

A testing machine designed to simu-
late electrostatic discharge which
may occur between a charged body
such as human body and electronic
equipment.

Automatic test equipment designed
to simulate the electrostatic discharge
which may occur between a charged
body and a semiconductor. Presett-
ing the voltage to be applied, the
number of pulses, and the pins to
which the voltage wifl be
applied allows
testing to be car-
ried out with a
high degree of ac-
curacy.

ELECTROSTATIC
DISCHARGE SIMULATOR
FOR SEMICONDUCTORS

E$$-9106

LIGHTNING SURGE
SIMULATOR

Test equipment designed to simu-
late lightning surges which may
damage low voltage control circuitry.
This equipment facilitates surge test-
ing (such as FCC Part 68, para-
graph 68-310) by superimposing a
transient signal directly onto the
power supply line.

NOISE CANCELER
TRANSFORMER

A transformer
designed to pro-
tect against
impulse, lightning
surge, and electrostatic
discharge.

NOISE
CANCELER

Devices used to
reduce noise on
printed circuit

boards. These devices
can be mounted on printed
circuit boards in the same
manner as integrated crcuits, or
mounted on loaded printed circuit
boards as an additional element.

POWER LINE
DISTURBANCE DETECTOR

Connected to the power supply line,
NDR-544 monitors supply voltage
fluctuations (simultaneously on AC
line and DC line), frequency varia-
tiens, and impulse noise.

IMPULSE NOISE
SIMULATOR

Test equipment designed to deter-
mene electronic equipment tolerance
to transient signals which may su-
perimpose on the power supply
lines.

NOISE COUNTERMEASURING
EQUIPMENT

This model is provided to take pro-
per noise preventive measures for
P.C.Bs loaded with CPU, 170 and
RAM.

It consists of impulse noise gene-
rator, electric potential measuring
unit and counter plane.

VOLTAGE DIP
SIMULATOR

Test equipment designed to simu-
late a momentary voltage droo or
the momentary power failure which
may occur on a commercial power
supply line and adversely atfect
sensitive electronic equipment.

VDS-2208

In addition to the above-mentioned,
please contact a Noise Laboratory's Sales Engineer to discuss your specific requirements.

(D

NOISE LABDRATDRV co., IJ'D

IMPULSE NOISE
FILTER

A high performance filter to suppress
power-line noise which may adver-
sely affect the operation of electro~
nic equipment. These filters also
prevent noise produced by the equip-
ment from superimposing signals on
the power supply line.

2662-1, NOBORITO, TAMA-KU, KAWASAKI CITY, KANAGAWA PREF. 214 JAPAN TEL (044) 933-4311 TELEX 3842777NOISEL FACSIMILE (044) 932-4511
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Thinking of Image Processing on a MicroVAX II?
Think Data Translation.

Fred Molinari, President

Are we out of our skull? Data Translation’s Image Pro- « Real-time processing * Different resolutions for different
cessing boards and software for the MicroVAX Il are priced applications * Standard video, VCR, or slow-scan capability «
way below the competition’s. Yet they offer a wider range Application and subroutine library software under MicroVMS.
of functions. Simply put, Data Translation has the best values on the

Since Fred Molinari sets prices, we had his head exam- widest range of Image Processing boards and software for

ined. As you can see, Fred and his skull are doing quite well. the MicroVAX II.
And so is Data Translation. We're selling a lot of Image Now, can you think of using anyone else’s Image Pro-
Processing boards and software for the MicroVAX I, for cessing products? If so, may we suggest that you have your

reasons other than price: * Full-functionality-on-one board head examined? CALL (617) 481-3700

To learn more, see us in Gold Book
1987, or call to receive our first-ever
1987 3-Book Set, including 1987
Catalog, Product Summary Price List,
and Applications Handbook.

| Frame Grab ‘

| 012651 | 1 2 Bulfe's I

l High Res Frame | 5120 | pee 7 j / 51251218 {52 K8) '/ j / OLRIS | 52095
Giab and DT2658 | 512 l [ ang 18uter BMS) $1895

L ﬂ Frame Proc. 1 L 512x512x16 {812 KB) N

Data a Pata Inc. MicravAX |1 1s 2 regestered trademurk of Osgrtal Equspment Corp.

DATA TRANSLATION

World Headquarters: Data Translation, Inc., 100 Locke Dr., Marlboro, MA 01752 (617)481-3700 Tix 951 646

European Headquarters: Data Translation Ltd., 13 The Business Centre, Molly Millars Lane, Wokingham, Berks, RG11 2QZ, England Tix 849862 (#D)

International Sales Office: Australia (61) 2-662-4295; Belgium (32) 2.7352135; Canada (416) 625-1907; Chile (2) 2-253689; China (408) 727-8222, (86) 8-721-4017; Denmark (45) (02)
187188; England (44) 734-79383; Finland (358)-90-372144; France (33) (1) 69-28-01-73; Greece ISSJO) (3) 152-7039, (30) (1) 361-4300; Hong Kong (852) 3-318585; India (91) 2-231040; Israel
(972) 3-324298; Italy (39) 2-81821, Japan (81) (3) 502-5550, (81)(3) 375-1551, (81)(3) 355-1111; Korea (82) 778-0721; Malaysia (60) 3-36299; Morocco (21) 9-30-6949; Netherlands (31)
70996360; New Zealand (61) 2-662-4295; Norway (47) (02) 559050, Peru {51)(14) 31-8060; Phillipines (63) 818-0103; Portugal (351) 1545313; Singapore (65) 271-3163; South Africa (27)
12469221; Spain (34) 14558112; Sweden (46) 8-76.7820; Switzerland (4}) 17231410, (41) 22360830; Taiwan (86) 2-709-1394; West Germany (49;%‘3809020,
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PRODUCTS NEWSLETTER

MONOLITHIC MEMORIES GOES TO CMOS FOR ITS PALs

he siren call of 756% power-consumption savings from using CMOS technol-

ogy has ended Monolithic Memories Inc.’s policy of using only bipolar and
emitter-coupled logic in its programmable-array-logic parts. The Santa Clara,
Calif., inventor of PALs is going to CMOS with three erasable PAL families. The
24-pin PALC20R8Z zero-standby-power ZPAL family is a pin-compatible version
of MMI's bipolar parts but offers a standby supply current of less than 10 pA
typical and 100 A maximum. Active power is only 3 mA/MHz up to 25 MHz.
Available now in 35-ns and 45-ns versions, it costs $9.85 each in 100-unit
quantities. The 20-pin PALC16R8Q family is equivalent to MMI's other 25-ns
bipolar parts, but at 40 mA, dissipates 75% less power. It costs $5.50. MMI's
PALC22V10H is the CMOS equivalent of a bipolar PAL device from Texas
Instruments Inc. that has 10 input/output macrocells. It consumes 90 mA ac-
tive—50% of the bipolar drain—and costs $11.60 each. O

STEREOGRAPHICS GIVES ANY MONITOR DISPLAY A TRUE 3-D LOOK

Liquid-crystal-shuner technology, polarized eyeglasses, and an advanced
display controller combine to give a real three-dimensional appearance to
monitor displays outfitted with StereoGraphics Corp.’s ZScreen. Although not
the first to use the technology [Electronics, March 19, 1987, p. 107], the San
Raphael, Calif., company’s product has the advantage of working with any
graphics monitor. Images are created by a controller that presents alternative
left and right viewpoints to the monitor. Simultaneously, a liquid-crystal shutter
called the LC modulator fitted over the screen circularly polarizes the two
separate images in alternate directions, which means each polarized eyeglass
lens “sees’ only the left or right view. Available 60 days after order in 14- to
19-in. diagonal screen sizes, its prices start at $5,900. O

PAINT 13 MILLION PIXELS/S WITH METHEUS’ $2,500 BOARD...

Two proprietary CMOS chips developed for high-end graphics controllers by
Metheus Corp. have now been incorporated into standard VMEbus-format
boards that draw random vectors at a rate of 13 million pixels/s. That's five
times faster than Intel Corp.’s 82786 graphics processor, a popular benchmark
product. The chips combine a 4-million-instruction/s general-purpose processor
optimized for graphics with a control unit that handles raster memory and
carries out low-level graphics tasks such as vector drawing, polygon filling, and
pixel-block transfers. They are implemented in 8,000-gate CMOS gate arrays
from Fujitsu Ltd. The Hillsboro, Ore., company's 1000VM-Series offers two
resolutions—1,024 by 768 pixels, and 1,280 by 1,024 pixels. Each can have a
pixel depth of 4 or 8 bits. Prices range from $2,495 for the 1,024-by-768-pixe!
system with 4 bits/pixel to $3,995 for the high-end 1,280-by-1,024-pixel system
with 8 bits/pixel. All are available now. O

... OR GET 2 MILLION PIXELS/S FOR $1,500 FROM CONTROL SYSTEMS

Amonochrome graphics controller board for {BM Corp. Personal Com-
puters XT and AT provides switchable 1,660-by-1,280 or 1,280-by-1,660
resolution and drawing speeds 10 times faster than comparable boards.
claims Control Systems Inc., St. Paul, Minn. Key to the Artist Publisher's
speed is Texas Instruments Inc.’s TMS34010 graphics processor running at
50 MHz, which lets the board paint 2 million pixels/s. Other features include
on-board support for Direct Graphics Interface Specification, an emerging
hardware standard that saves users the trouble of writing software drivers for
popular electronic-publishing packages. The board will be available in Sep-
tember for about $1,500 in 100-unit quantities. O
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AUTOMATIX’S MAC Il SYSTEM DELIVERS A $1,000 FACTORY-FLOOR SAVINGS

dd factory-floor management and process control to the list of applica-

tions for Apple Computer Corp.’s Macintosh ll—and chalk up a $1,000
savings over the competition to boot. Automatix Inc.’s Al 90 industrial comput-
er marries the Mac Il to Texas Instruments Inc.'s NuBus to yield an open-
architecture industrial 32-bit system that runs all Mac Il software and provides
optional support for Microsoft Corp.’s MS-DOS and AT&T Co.'s Unix operat-
ing systems. Automatix claims the Al 90 is the first Mac Il system for the
industrial market. The Billerica, Mass., company expects it to be used as a
smart terminal on the shop floor, as a laboratory instrument controller, and for
production monitoring and data acquisition. The system sells for $8,500,
which Automatix says is about $1,000 less than the closest competitive
industrial personal computer—a 16-bit system. The Al 90 is industrially pack-
aged in a NEMA 2 enclosure, with EMI/RFI noise immunity, and is available
Now. a

APOLLO TO USE X WINDOWS TO LINK ITS STATIONS TO SUN, DEC, AND IBM UNITS

pplications developers won't be struggling as hard to tailor software

interfaces among work stations built by more than one vendor, thanks to
Apollo Computer Inc.’s Open Dialogue. Designed for creating common inter-
faces across all major Unix-based work stations, this software links Apollo
units to Unix machines from Digital Equipment Corp., IBM Corp., and Sun
Microsystems Inc.—and what's more, Apollo will support the software on its
competitors’ machines. Its versatility is derived from its incorporation of X
Windows, the widely used public-domain windowing standard. Using a lan-
guage similar to C, Open Dialogue creates interface programs that act as
prototypes of applications. Versions can be created without rewriting the entire
application. Copies cost $2,000 and will be available in early 1988 from the
Chelmsford, Mass., company. Source code will cost $30,000. a

SWITCH TO STATIC RAMs BOOSTS CRAY-2 PERFORMANCE BY UP TO 40%

n a move to boost system performance by 25% to 40%, Cray Research

Inc. is replacing the 256-Kbit dynamic random-access memory chips in
most models of its Cray-2 line with faster 256-Kbit static RAMs. Compared
with the 1.8-billion floating-point-operations/s peak performance of the DRAM-
based Cray-2s, the new Cray-2S family will peak at 2.25 to 2.5 gigaflops. The
improvement comes from a combination of the faster SRAMs—which have
access times of 55 ns, compared with 120 ns for the old DRAMs—and
reduced memory contention. The Cray-2S line will be available in the first
quarter of 1988 in a four-processor model with 1 gigabyte of common memo-
ry, and in two-processor versions with either 1-gigabyte or 512-Mbyte memo-
ry. Prices will range from $12 million to $17.5 million. |

LAN WILL RUN 10 TIMES FASTER ON UNSHIELDED TWISTED-PAIR PHONE LINES

Look for SynOptics Communications Inc. to grab the lead in the local-area-
network wars with an extension of its LattisNet product that will transmit 10
Mbits/s over unshielded twisted-pair telephone wire—that's 3 to 10 times
better performance than the competition [Electronics, April 30, 1987, p. 26].
Part of the Mountain View, Calif., company's secret is to use fiber-optic cable
for its backbone data lines, then run up to 350 fi. of the less-expensive
twisted-pair medium from wiring closets to the nodes. It has already fielded a
working, 10-Mbit/s shielded-pair version of LattisNet—an Ethernet implemen-
tation of a star topology. The unshielded-pair version is undergoing beta-site
testing now and should be in production in the fall. Pricing is not available. O
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E-R-X Emulators from ZAX:
FOUR reasons why THREE
letters make remarkable sense

Ty = 5 L A i il IE By Aok

ZAX ERX-series Emulators for Z80, 6301/3, 64180, 68000/10, 80186/188

P> ONE: Connectivity. While it may be the latest buzzword in system integration, what it means
for you is the ability to economically and efficiently utilize your existing personal computer
(AT-class) as both a host coding station and emulation manager. This consolidated approach to
systemn control not anly eliminates the confusion of working in two different development
environmerits, it places everything in a localized area where you normally work —the console
screen. And by using a standardized mnemanic command format, you don’t need to learn
emulator-talk as a second language.

P> TWO: Added Commands. ERX emulators feature over 80 debugger commands, including
several high-level language debug commands, to supervise your most demanding projects. Besides
256,000 breakpoints (defined by your attributes: symbol name, address, data value, memory
type, etc.), there are also commands to simulate a subroutine, perform timing analysis, evaluate
the completeness of program execution, and monitor program flow during emulation. And just
lize our ICD-series emulators, ERX emulators contain a deep real-time trace buffer and abundant
ernulation memory.

P> THREE: Module Design. Two interface cards (dependent on processor bit size) mean you've already
purchased half of your next emulator when vou obtain your first ERX emulation system. After
irstalling the interface cards in your computer, you need only purchase a different ernulation pod
to match your new processor. This common-component design not only eliminates hardware
redundancy, but keeps expansion costs down.

P FOUR: Space-saving Size. By sharing components and circuitry in your computer, ERX emulators
remain among the lightest and most compact designs in the industry. Ir: facz, ERX emulators are
typically 15% lighter and up to 40% smaller than comparable urits, making them ideal for on-site
testing. And their modular construction allows them to conveniently interface to both detached and
pre-constructed target systems alike.

ZAX ERX-series Emulation Systems. Remember, for all your
development needs, it's as easy as One, Two, Three...Four!

ZNX

Zax Corporation

To order any ZAX Emulator or for more complete information on our product line, call us
TOLL FREE at 800-421-0982 (in California phone 800-233-9817) or write to ZAX CORPORATION,
2572 White Road, Irvine, CA 92714. In Eurcpe, call (49) 2162-32034.
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NEW TEK 24304
DIGITAL SCOPE.
TODAY’S STANDARD.




Stimulate experiments
with real-time analog
waveforms reproduced
Jrom your actual
captured data!
Connected via the GPIB
interface, the Nicolet Model
4094 digital oscilloscope
teamed up with the Nicolet
Model 42 arbitrary function
generator provides
instantaneous waveform
storage and generation.

800/356-3090
or 608/273-5008

Nicolet Test Instruments Division
PO. Box 4288

5225-2 Verona Road

Madison, W1 53711-0288

Nicolet Digital Oscilloscopes

Incoming signals digitized by Nicolet's high accuracy 12-bit, 10 MHz digitizers
or high speed 8-bit digitizers allow you to see things you've never seen before. Zoom
expansion to X256 allows you to see the details in waveforms composed of up to
16k points. Cursor readout of measurement values, continuously variable pretrigger
positioning, and built-in disk drives all contribute to Nicolet’s tradition of
measurement power and ease of use.

Nicolet Programmabl
Function Generalors

Outgoing signals are accurately generated from the 12-bit by 2k arbit
waveform memory in the Model 42. Real-time duplication of the captured signal
can be produced at speeds up ta 1 pSec per data point.

Continuous, triggered, gated, and burst output modes are possible. A unique
feature, arbitrarv sweep, allows you to accurately program the output frequency.
Standard waveforms (sine, triangle, square, sawtooth, pulse), 10 mV,, to 20V,,
amplitudes, are all available at speeds up to 4 MHz.

== Nicolet

“Instruments of Discovery” Circle 30 For More Information
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' COMPUTER INDUSTRY SQUABBLES
OVER NEW FORTRAN STANDARD

'AUGUST 6, 1987 |

CAMPAIGN SEEKS TO STALL FORTRAN 8x, WHICH SOME THINK TOO COMPLEX

RICHARDSON, TEXAS
decade-long effort to revamp For-
tran programming standards for
technical computing is turning into a
major brawl as the software industry
wrestles with proposals that would mod-
ernize the language.

Proponents of extensive additions to
the aging Fortran 77 standard say new
features are needed to broaden Fortran’s
| scope and keep it in the mainstream of
| scientific and technical programming. Op-
ponents feel that some ideas have been
taken too far, standardizing unproven
programming practices and creating es-
sentially a new language that is unfamil-
iar 1o thousands of Fortran users, and
potentially incompatible with the installed
hase of application code and too complex
for low-end computers. After three de-
cades of use, Fortran accounts for nearly
90% of technical and scientific code.
READY. A four-month public review of
the Fortran 8x draft from the American
National Standards Institute, expected
| this fall, has united Digital Equipment,
IBM, and Unisys, among others, in oppo-
sition. But a majority of ANSI's X3J3
technical commnittee, including representa-
tives from Cray. Control Data, Data Gen-
eral. and Hewlett-Packard, thinks 8x is
now ready for public review.

One 8x opponent, minisupercomputer
maker Convex Computer Corp., is pre-
paring a “Fortran 8x Awareness Cam-
paign” aimed at generating 2,000 letters
from concerned users. Under ANSI by-
laws, complaint letters must be individ-
ually answered in writing by X3J3. A
flood of complaints could cause the pan-
el to rewrite the draft proposal. savs
Presley Smith, development software
manager at Convex. The Richardson,
Texas, company hopes to get the 8x
draft changed, but if it finds widespread
support for 8x as it is, it will get in step
and implement an 2x compiler.

The votes of ANSI's X3 management
committee on whether to approve the
public-review process will be counted in
August; approval appears likely. The ex-
pected review of the draft will come sev-
en vears after the X3J3 body started
work (see box. vight).

lL The opposition to Fortran 8x frus-

trates X8J3 leaders. “Nothing is going
away. Nothing will change from the pro-
grammer’s viewpoint. There only will be
more available to them,” says Jerrold
Wagener, vice chairman of ANSI’'s X3J3
comniittee. Wagener, the research direc-
tor for the Amoco Production Co. in Tul-
sa, Okla, represents a large Fortran
user. He labels most of the objections as
“red herrings or scare tacties” by compil-
er suppliers who want to avoid the cost
of reworking products.

Most objections center on additions to
the language, which, opponents say,
make the language too large and com-
plex for its own good. Fortran 8x adds
33 statements to the current standard,
bringing the total to &4, nearly double
that of Ada. The major additions include
array operaticns, humerical computation
controls for programmer-specified preci-
sion, derived data types, and program
module definitions.

Critics say the new features will in-

e e ————— |

THE LONG ROAD

flate compilation time by as much as a
factor of three. Proponents agree that
Fortran 8x compilers will run more
slowly, but expect higher hardware
speeds to ofl'set this problem. There is
disagreement, however, over a more im-
portant performance issue: whether or |
not the new features will slow execution |
of the code generated by compilers.

Another source of stiff’ objections is the
marking in 8x of 14 Fortran 77 state-
ments as “decremented” features, recom-
mending that they be considered for re-
moval in the future. Wagener assures us-
ers that the more widelv used decrement-
ed statements—like  Common  and
Equivalence—will not be eligible for re-
moval until 2010. Convex’s Smith worries
that the mere threat of losing statements
could cause thousands of lines of code to
be rewritten at high cost to users and at
the risk of software errors. Wagener is
sure this will not happen.

DEC executives object to the exclu-

TO FORTRAN 8x

The drive to revamp Fortran started in
1979, the year after Fortran 77 (official-
lv called X.39-1978) won final accep-
tance from the American National Stan-
dards Institute. At the time, the ANSI

Fortran technical committee, X3J3, set
its target as updating the standard with-
in five years. It is coming under increas-
ing pressure to get a new draft out for
review, after a history of delays:

¢+ 1979. The X3J3 committee starts pro-
cessing proposals for a new Fortran.

+1981. X3J3 adopts a proposal docu-
ment known as S6.

+1982. Proposals in S6 are combined
with existing Fortran 77 standard.

+1983. X3J3 approves S7, representing
the combination of the proposals and
Fortran 77.

e Late 1983. Complete rewrite of S7 doc-
ument begins.

¢ 1985, The rewrite, S8, wins X3J3
approval.

« Early 1986. Letter ballot for public re-
view of S8 document fails: 20 against,
16 in favor, and 1 abstention.

e Mid 1986. X3J3 members reduce the

size of proposed language, removing
features in order to win enough votes
to allow public review.

e December 1986. Letter ballot approves
S8 draft 29 to 7.

* May 1987. Roll-call vote passes to for-
ward S8 document for public review:
26 for and 9 against.

* August 1987. ANSI’s X3 management
committee is expected to approve
public review of S& draft.

e Fall 1987. A four-month public review
period is expected to start with X3
committee approval. Depending upon
the response from the Fortran com-
munity, the 8x draft could become an
ANSI standard as early as next sum-
mer or delayed as much as three ‘
years, say X3J3 members. [

e J
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ISAC-S...
the next step In advanced
ISDN chip technology

The PEB 2085 ISDN Subscriber ® IOM® interface for flexible The key to digital

Access Circuit for the S Interface compatibility with existing and future e ait

(ISAC-S) combines the PEB 2080 ISDN devices communications systems.
S-Bus Circuit (SBC) and the PEB 2070 @ full 8-bit interrupt-driven
ISDN Communication Controller (ICC) microprooessor interface
in one 40-pin device.

Step up to the new breed of advanced

: il e
recommendations, the PEB 2085 applications. Our highly integrated . e ""["
ISAC-S offers maximum flexibility to PEB 2085 is the result of the latest -/{k; It
meet the needs of today's telecom advances in VLS| 2u CMOS i~

suppliers by providing:

: technology. i _ 5 A~
® one device for both ends of the For more inforraalioniuiil de M . \
S interface: ) ; =l .

- terminal equipment, and gﬁ&“‘f éaétrj]ﬁg _, : v 1 -
~ PABX linecard/network terminator i Contaalic SR
@ full physical level 1 S support - i e g
(OSI model) St
® LAPD level 2 functionality fo
convenient D-channel
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SCANNING LASER

CHIP —

ACOUSTIC ENERGY

J‘ \‘>’>\ BOND

_—~ DUTER LEAD

INNER LEAD
-~ BOND

BAD BOND? By beaming acoustic energy onto the chip from below and scanning the upper
surface with a laser, Sonoscan checks both through-the-bond and surface conditions.

with the TAB system,” Traub says. He
adds that a slew-scanning technique, in
which an entire row of bonds would be
scanned instead of stopping at each joint,
could lead to a rate of several hundred

joints per second. Eugene Blackburn, a
RADC materials research engineer, says
that Vanzetti’s technique has proven it
can immediately detect totally or poorly
registered TAB lead bonds, or insufficient

amounts of solder, without any problems.

Blackburn says that Vanzetti used the
first contract phase to optimize its sys-
tem. The company now will work closely
with TAB bond suppliers to correlate the
results obtained using the IR system to
prove that the faults it identifies truly are
defects.

Sonoscan uses a modified version of its
System 2140 scanning laser-acoustic mi-
croscope in the work for RADC. Law-
rence Kessler, Sonoscan president, says
the first contract phase had Sonoscan
modify the equipment—boosting the ul-
trasonic frequency from 100 MHz to 200
MHz, increasing the magnification from
70% to 140%, and adapting the system to
accommodate the slide carrier required to
transport the TAB ICs without damaging
them.

Sonoscan’s equipment produces visual
images of the surface being inspected, as
well as ultrasonic images of the solder-
bond interface indicating good or bad
bonds. Kessler says the next phase will
focus on showing that the system and the
new techniques can handle large numbers
of inspections to differentiate good from
bad bonds. -Lawrence Curran

TELECOMMUNICATIONS

COMING: IMAGE-TRANSMISSION STANDARDS

MUNICH
WOrldwide standards for image rep-
resentation and communication
are in sight—they could be adopted in-
ternationally by late 1988 or early
1989—and they should open up promis-
ing new markets. Standards are what
many firms, particularly companies with
innovative designs on their drawing
boards, have long been waiting for
[Electronics, Feb. 19, 1987, p. 65].

Then new, global integrated-image
communications services will begin to
appear. With the standards, they will
make possible applications like continu-
ous gray-scale and multilevel color fac-
simile, quick access to facsimile data
banks, digital photo telegraphy, and oth-
er services that take image data from a
camera or scanner and process it for
transmission to terminals or data bases.

For equipment vendors, worldwide
standards and thus global markets will
push sales in still other ways, mainly
through economies of scale that will
make equipment less expensive. This in
turn will lead to a greater opening of
markets such as newspaper publishing,
printing, medical imaging, and facsimile
data banks.

The standards being drawn up cover
compression rates, storage capacities,
and transmission times needed for vari-
ous services, and specify compression al-
gorithms and coding schemes. They are

being worked out by a joint group of
the International Standards Organiza-
tion and the International Telegraph and
Telephone  Consultative  Committee,
which pushed them a big step closer to
their final form at meetings in Copenha-
gen and Geneva that ended in early
June.

Global standards
should spawn
many new markets

fe e —

“If everything goes well, the ISO and
CCITT will finish their technical work by
January next year,” says Istvan Sebes-
tyen, an official of the CCITT image-
standards subgroup. The proposals will
then be put to a vote before the ISO for
approval as an international standard.
At the CCITT’s plenary assembly in Mel-
bourne late next year, that standard
should wind up in the CCITT’s recom-
mendation T.80, to become effective by
1989.

Surprisingly, a large segment of the
image-processing industry is unaware of
the ongoing standardization efforts. Se-
bestyen says that many small compa-
nies, especially those that are not in the
telecommunications business, “apparent-
ly have not heard of the CCITT and ISO
work.” Indeed, the roster of the work-

ing groups shows that members are pri-
marily large network operators or are
from big companies or national research
institutes.

As Sebestyen and many CCITT and
ISO experts see it, the standards will
ring in a new era in communications
that will take off steeply with the intro-
duction of integrated services digital
networks by the mid-1990s. Hungarian-
born Sebestyen—he works in Siemens
AG’s Communication Terminals Division
in Munich—Dbelieves that “without stan-
dards for new architectures in equip-
ment for public use, tomorrow’s image-
communication services like gray-scale
and color facsimile will not be possible.”

Among other things, the targets for
image compression and progressive pic-
ture buildup have been pretty well
firmed up. For example, for continuous
color images with an original 16 bits/
pixel compression rate, the initial build-
up calls for 0.125 to 0.25 bits/pixel. In
successive stages, the pixel count rises
to as high as 8 bits/pixel for an image
identical with the original.

As for image compression and coding
techniques, the ISO and CCITT members
have submitted 10 methods, of U. S., Eu-
ropean, and Japanese derivation. After
evaluation, these techniques were divid-
ed into three groups.

The transform group, as it is called, is
led by a European technique called the

38

Electronics/ August 6, 1987



Harris guarantees ASICs
to specs after irradiation!
(There — we put it in writing!)

We’re hard-liners about reliability in rad-hard ASICs.

Hey...it happens to the best of with Silicon Compilers due soon
‘em...your rad-hard ASIC ¢ Guaranteed parametrics...Harris can
design’s first pass requires first guarantee your ASICs to specs after irradia-
aid! tion exceeding 1 megarad
For better results, avoid rigid design systems ~ ® Packaging options...Select from ceramic
that lock you into the wrong solution and keep DIPs, chip carriers and pin grid arrays;
you there. Come to Harris: nobody offers you screenings to Class S standards
more front-end flexibility. ® More on the horizon...Soon, JEDEC func-
* Advanced rad-hard library...Primitives, tions and scan-path testability will further
7400 and 4000 equivalents, 80C86 enhance your design flexibility
peripherals — cells and macros you can So what does it all mean? More ASIC design
intermix to enhance design options. Less design risk. For a faster time to

* Broad workstation support...Simulations  market, it’s time to call Harris Custom
include both pre- and post-radiation perfor-  Integrated Circuits Division. In U.S. phone

mance models. Qur UNIX-based software 1-800-4-HARRIS, Ext. 1910, or
and library are supported on Daisy™, \ . (305) 729-5757. In Canada:

Mentor™, and SDA™ design stations -, 1-800-344-2444, Ext. 1910.

INRAD-HARD/HI-REL, [
THE NAME IS \ ,,’,*,’_\”,;’;,'\jj;’gs'!foffer

HARRIS

Trademarks . . . .
Daisy: Daisy Systems Corp. Harrls'Semlcond}Jctor. Anglog - CMOS Digital
Mentor: Mentor Graphics Gallium Arsenide - Semicustom - Custom
SDA: SDA Systems Inc.

©1987, Harris Corporation m HARR'S
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38 easy to use, but still
e wet and flexibility. Designers
A 3 - PO T . - <. : cam configufe memory blocks, such as
_ ERFLIM ks 2. - . RAM_ROM, EEPROM, and Dual Port
- FRAET LS RS T RAMs;aswellasfuncuonblockssuchas
=l ~cn . b Sl @ sot Counters, ALU, Shift Registers and
A, = B ghing e Rfot mHastérs ~ Data Selector/Multiplexers.
Lt 2.~ 4 “Expert” Assistance
from NCR’ Design Advisor.™
rikes ey ol Rfunang e NCR also offers ASIC designers the
PFVESE TRl e ROSFand FEPR benefit of the NCR Design Advisor, an
eI g~ ', ; R : expert sysiem based on the experience
i : . 3 it of NCR’s top design teams. Design
Adlvisor references 1000+ rules while
suggesting ways to optimize your design
and avoid costly design errors not easily
: Hledm i o caught by simulation alone. The tool is
ot N B, (he Dopuia 6805 And a brcad range based on the latest Artificial Intelli-

ul &ang cells such as A/Ds, gence technology and incorporates an
U Amps and.sound genefators. advanced truth maintenance capability.
: mcbrporates all technologies Design Advisor currently is available
R IR rics into one eagy to learn and asa dial-up service from NCR and
P s ) 'i. "ﬁ' pdular todl set. Once tuns on Symbolics workstations. By the
B q; ViSys system, you figst quarter 1988, it will be available
; At arrays and standard at customer sites on Mentor Graphics™
! '{, 31mcron, 2 micror or workstations.
PLANE M2 ON RERPR ibeary. Of course, any new NCR supports the ASIC arts
,“ ’ UpPpO € .
' SELOTAY j§ suchas our planned At NCR, our goal is to provide the
dna o SEIrE, wwill alsorun gnder ViSys. best design tools possible to everyone
3 28 e ,, s qan &asily migrate from working with silicon. Throughout the
' SR LR iettihiogy to another within VxSys yéar ahead we will be introducing new
OVEFFLOWS (FF ' i " modules and refined capabilities,
gLt rioes Rili : so keep in touch with your NCR
WIRINS GRID OFF o Juhttion Y - representative.
For free literature on the entire family
2 jatest silicon compiler technology of ViSys tools, call the NCR Hotline
5 s t “silicon complicarion.” With 1-800-334-5454.
~ || e n, you have a broad library of Or write, NCR Microelectronics, 2001
l R e 9 o Danfield Court, Ft. Collins, CO 80525.
U= { UAGE e, &5
- [ Ly
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DATA COMM

FIBER-OPTIC MODEM

LDM8S connects RS-232/422 ports

through fiber-optic cables, providing
total high-voltage electrical isolation,
EMI immunity and intrinsic safety.

¢ DC to 5M baud

¢ Multipoint capability (2km each)

e Small 2.1" X 1" X 3.75" package

* High-speed TTL port

¢ From $169*

LDM80—Low-Cost, Signal-Powered
Fiber Optic Modem—$98~

¢ Up to 19.2k baud at 3.5km

+ 17dB optical link budget

* Full duplex asynchronous operation
» RS-232 powered

More Rugged Modems for Indus-
trial Data Communications

LDM422—RS-232/422 Converter—

from $123*

* 750V isolation

¢ Surge protectors

* 19.2k baud/6000 ft., 9.6k baud/3mi.

» Two transmit/receive channels
(RTS/CTS)

¢ Multidrop up to 32 units

LDM35—Signal-Powered Short-

Haul Modem—$81"

¢ Optical isolation

¢ Heavy-duty surge protection

* 9600 baud (2mi.)

Ask your Burr-Brown sales repre-
sentative for complete details. Or
call Applications Engineering,
602/746-1111. Burr-Brown Corp.,
PO Box 11400, Tucson, AZ 85734.

"U.S. prices only; volume discounts available

BURR-BROWN -

Improving Data

Communications Productivity
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Adaptive Discrete Cosine Transform.
The predictive group is led by IBM
Corp.’s contribution, a differential pulse-
code-modulation scheme using Adaptive
Binary Arithmetic Coding. Chief pro-
posals from the joint Japanese natural-
image standard group include tech-
niques called the Progressive Coding
Scheme and Generalized Block Trunca-

tion Coding. At the final test phase,
each of the leading proposals may incor-
porate the best features from similar
methods worked out in the three geo-
graphic regions. Current discussions
within the joint CCITT/ISO group are
aimed at an agreement on a single com-
pression and coding method by January
of next year. -John Gosch

MAGNETICS

PERKIN-ELMER GETS CLOSE
TO NEW KIND OF DETECTOR

EDEN PRAIRIE, MINN.

ike a billiard ball caroming off a ta-

ble cushion at an angle governed by
its spin, low-energy electrons scatter
back from an atomically clean gold tar-
get according to the direction of their
magnetic spin orientation. Perkin-Elmer
Corp.’s Physical Electronics Division
aims to take advantage of that fact to
build instruments that could point the
way to higher bit density in magnetic
computer storage and even to new types
of magnetic microcomponents.

The Eden Prairie, Minn,, division next
year will introduce a new type of elec-
tron spin detector that will make practi-
cal the use of electron microscopy to
study microminiature magnetic domain
structures. The technique is called
Sempa, for scanning electron microsco-
py with polarization analysis.

A somewhat similar method known as
Mott analysis requires electrons to be
accelerated to about 120,000 V. But
Sempa is based on a 1982 discovery by
researchers at the National Bureau of
Standards that electron-spin polarization
analysis can also be done at low volt-

ages. Whereas Mott analyzers require
bulky, somewhat hazardous, room-size
equipment, a 150-V Sempa detector is
about the size of a fist. This makes for
easy attachment to a SEM system.

Resolution is theoretically limited
only by the size of the incident electron-
beam spot size. So Sempa may allow
researchers to see details of tiny mag-
netic domain structures on thin-film re-
cording heads or media, for example, as
much as 100 times more clearly than
with most common optical techniques.

As such, Sempa could prove a crucial
research tool in the quest to achieve the
extremely high bit densities envisioned
for future-generation disk- and tape-
drive systems, industry officials say.
The method could likewise aid in devel-
oping submicron domain-based bubble-
memory chips, new kinds of microparti-
culate-based magnets, and other tiny
magnetically based devices.

The Sempa technique relies on the
character of the low-energy (0 to 100
electron volts) secondary electrons that
are emitted from the surface when a
magnetic sample is bombarded by an in-

SPIN POLARIZATION
ANALYZERS

SWITCHYARD

OBIECTIVE
LENS /svscumsu

FIELO COLLECTION
EMISSION OPTICS
SOURCE

ENERGY
ANALYZER

SCANN!NG ELECTRON MICROSCOPE

IN THE SPIN. Bombarded magnetic target emits secondary
electrons whose spin polarization matches that of sample.

cident e-beam. These elec-
trons maintain the magnetic
spin polarization that they
had in the sample.

They are collected in the
Sempa detector and directed
against an amorphous gold
target, They scatter back
from this target at between
130° and 160°—depending on
their  spin  orientation—
against a four-quadrant gold
detector anode. By measur-
ing the difference in signals
on each of the four quad-
rants, it is possible to deter-
mine the relative strength
and direction of the sample
magnetization,

Along with Perkin-Elmer,
Control Data Corp. and Hon-
eywell Inc. both see big po-
tential in Sempa. The two
firms, in fact, collaborated
with Perkin-Elmer beginning

Electronics / August 6, 1987



Diners Club )
International® \

NOW DINERS CIUB
CAN MAKE YOUR

AMERICAN, CONTINENTAL,
NORTHWEST AND UNITED
FREQUENT FLYER
MILEAGE REALLY SOAR.

From now on, when ycu use the Diners Club Card, you can eam Club
Rewards®™ points good towards exciting gifts and services. Including extra
mileage in the participating frequent flyer program of your choice. Or; if you
choose, frequent stayer credit at Hilton, Radisson, Ramada or Sheraton hotels,

So dine with the Diners Club Card. Diners Club
Sleep on it. Rent with it. Whatever And @ International®
watch your frequent flyer miles Soar Or USe |
someone else’s card...and miss all the
rewards only Diners Club can give you. 38le 345678 ooy

¥ € xope s

Call 1-800-DINERS-1. ~ BESrrae
Join the Club. The rewards are endless.

© 1987, Citicorp Diners Club Inc.
Frequent Traveler benefits available through the Club Rewards™ program. Participating companies subject to change. Club Rewards
is a service available only to Personal Carimembers of Diners Club from Citicorp located within the 50 United States.
Free enrollment required. Certain terms and conditions apply. *United participation limited to 1986-87 Club Rewards brochure.




11 -
NG" ‘ in March 1986 to develop two prototype
ANNOUNC‘ CROWCARD‘ IS\I%rr;pgeggictors based on the original

Honeywell and Control Data each
kicked in the equivalent of about
$60,000. And they have been sharing
time on one of the two prototypes,
which Perkin-Elmer delivered to Honey-
well last March, says Don Krahn, a
principal development engineer at Hon-
eywell’s Solid State Electronics Division
in Plymouth, Minn.

Since Sempa offers theoretical reso-
lution down to 100 A, it should prove a
big advantage over current techniques
for looking at magnetic domains. Com-

,-j:.:{"-"‘: ‘,-.’.‘,’v I:'?'- i
A ijn.‘..:‘”"mm'flr e | |

The C d 1 ks similarl hot logi alyzer, but is designed ifically for th . .

PCIXT/AT bus. This allows .“e'c»”,.'.?c?a?.'f.’..’;"e:.’3!53?:5?2,;‘1&5Jiu'za".ﬁe Z'Zfi'nﬁ"’p%sﬁ:nn; monly used optical techniques such as
dip switch the board. The C d il ide the detail ata led to develop

"l.l;)tszl( orm hatche a’;r\d of m“fc'la)'le ca::" il n:?y Iealaclheeslhe LEEI; displays when those based . on the Ke.rr . eﬁ.eCt a"re
the predeterinined bus cycle trigger occurs. User defines if occurrence is DMA or CPU Wavelength-dlffractlon hm]ted, Wlth

initialized The Crowcard 11 is another FIRST for micro- a
computers from Applied Physics, Inc. and can be used for Pl’lce: $58900
system troubleshooting as well.

minimum resolution of about 1 pm, says

ALSO INTRODUCING! Pointing the way
CROWCARD AT to new classes of
magnetic components
output, Multicolor LED's are located at top of card for ease of viewing. Helps reduce
troubleshooting time and board swaps. = =————" = -
Crowcard XT: $24%°  Crowcard AT: $299 Package: $489" Patrick Ryan, a Control Data engineer
in Minneapolis. Ryan is using the Sempa
DEALER INQUIRIES  appiied physics, inc. prototype for work on an advanced
WELCOME! :) magnetoresistive thin-film head that the
TERMS: COD. PO. CHECK. : company plans to introduce next year
VISA/MC [Electronics, May 14, 1987, p.31].

For its part, Perkin-Elmer has ob-
Circle 44 on reader service card tained exclusive worldwide marketing
: | rights to the Sempa technology from

| the three NBS inventors. The firm
plans to offer a commercial version by
“late next year,” says Rolf Olson, Au-
l ger product manager in Eden Prairie.
The detector will be offered as an at-
- tachment to Perkin-Elmer’'s PHI 660
’ Scanning Auger Microprobe system,
which is used for surface-layer chemical

I ] | analysis. The system sells for about
- i $520,000 in a typical configuration. Pric-
& ~s ‘ ing for the Sempa attachment has not

| yet been set, but could come in at be-
tween $150,000 to $200,000 or higher,
| sources say.

’ Olson says it’s too early to estimate
' the potential market for the Sempa de-

; Defiance to Wear . Seitz needle tector. But he notes that “demand has

l been very high” for an analytical ser-
1 1 vice Perkin-Elmer has been offering to
gl'"des for faSt prlnters firms wishing to experiment with the
Sempa technique, using the other of the
two prototypes. Among the companies
that have used the service or are on the

| Single or double needle guides, bare or equipped, in ruby or alumi-
nium oxide ceramic. For accurate guidance in high-speed printing.

} Test results: a thousand million hits and no measurable wear! waiting list are Exxon, General Motors,
Other Seitz-developed and manufactured products: needles, Hewlett-Packard, IBM, Kodak, Polaroid,
electromagnets, complete heads. and Varian. “And we've got people

New orzons for row materials — pounding on our doors,” Olson says.
AL IALS AMEDSL Division Seitz As noted by Control Data’s Ryan,
Grand-Rue 27 ; “When you're in a competitive business

9
comadur sa |

Products and comgonents in hard materials

SH-}ZM,G L:S Brenets | like we are, whatever you can have
n . . .

Tel 03932 11 12 that's going to give you morg‘mforma-
Telex 952 331 seiz ch tion, to give you that competitive edge,
LR Y you want. And this technology is a

f front-runner.” ~Wesley R. Iversen

Sei]
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- CSC
Bipolar Arrays
Will Set You Free.

Imagine the possibilities.
In 8 short weeks you can have a customized linear IC, using
GENESIS™ Bipolar Arrays from CSC™. This fast turnaround sets you
free to respond to market challenges with new speed and precision.
IC users worldwide have already benefited from CSC’%
expertise and quality control. As a result, CSC is now the 3rd SN
largest U.S. producer of linear bipolar arrays. To make your design s
decisions easier, CSC offers over 275 pre-designed linear and
digital cells. For solutions that will set you free, talk to CSC.
With GENESIS Arrays, the possibilities are limitless.

o y
(=N ’o. ,'
¢ 8
Q. ¢
( } \ Py .
= 4
—_— '

CHERRY SEMICONDUCTOR CORP,, 2000 South County Trail, East Greenwich, RI 02818
(401) 885-3600 FAX(401) 885-5786 Telex WUI 6817157
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AT&T mtroduces |
the answer to multiusers’
thirst for speed.




The first32-bit
Microprocessor with

a20t030MHz
systems capability

It’'s the no-wait-state of the
art in multiuser,
multitasking performance—
AT&T's third éeneration chip
set—the WE® 32200
Microprocessor and
peripherals.

A reflection of AT&T's

But with a system so
advanced, the heart is only
the start of it.

AT&T's WE 32201 Memory
Management Unit (MMU)
incorporates an
unprecedented 4 Kbyte on-
chip data cache, supports
zero-wait-state virtual
accesses at up to 30 MHz,
and greatly reduces CPU
overhead. This MMU has a
variety of protection
mechanisms to maintain

AT&T's newest system design offers a cache memory that runs at 20 to 30 MHz.

commitment to the
MICroprocessor
marketplace, this is the first
chip set to offer true
systems-level solutions for
board designs in the 20 to
30 MHz range. A powerful
combination of a 32-bit
CPU, peripherals,

UNIX® Operating System,
1.0 micron full CMOS
technology, and an
application software range
that just won't quit.

The ultimate engine.
Developed by AT&T, the

WE 32200 CPU doubles the
throughput of the AT&T

WE 32100 Microprocessor
and is upwardly compatible.
Performing at 6 to 8 MIPS, it
has 32 32-bit registers,
256-byte instruction cache,
and includes operating
system and high-level
language support.

system integrity. It is a
400,000-transistor
testimonial to AT&T's
technological leadership.
AT&T's WE 32206 Math
Acceleration Unit (MAU) is
today’s fastest floating-point
co-processor that meets the
IEEE 754 standard. It
performs at 3.5 MWhets/sec.
Add to this a 32-bit DRAM
Controller that supports
1MEG DRAMs and a DMA
Controller with a
super-high transfer rate:
14 Mbytes/sec. memory to
memory at 18 MHz.

The final thirst quencher.
Upwardly compatible with
the WE 32100 CPU, the

WE 32200 Microprocessor
chip set runs over 1,500
application programs, with
more on the way. And AT&T
offers all software
development tools—

including UNIX Operating
System with optimized
compilers for C, Fortran,
Pascal, BASIC, and Cobol.

For more on how AT&T's
WE 32200 Microprocessor
chip set can help you bring
top-line computer solutions
to the multiuser/
multitasking marketplace,
call 1800 372-CHIP

In Canada, call (collect)
215 266-2975 or 2977.

In Europe, call AT&T
Microelectronics in Munich,
Germany at 089/95970.

Or write to AT&T, Dept. LT,
555 Union Blvd., Allentown,
PA 18103.

©1987 ATST

ATsl
The right choice.
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Easy ASIC




Only from OKI:

* Most complete ASIC building blocks.
* Most versatile design/package options.
* Most experienced ASIC technology.

Nobody but nobody puts ASIC technology

together like OKI Semiconductor can.

Ease into ASIC with OKI as your close
working partner—and you instantly
support your VLSI application with the
most comprehensive ASIC capabilities on
the world market today. Bar none.

From gate array, standard cell and full
custom chips to standard components
to integration to advanced board level
products, OKI alone puts you on the
leading edge of ASIC technology and its
complete implementation.

OKI: the totally logical choice.

Opt for OKI ASIC, and you open up your
options across the board. Only OKI now
offers the system designer the unique
security and entry ease that only a
proven track record in CMOS ASIC
problem-solving can provide. This his-
tory of performance built up since 1977
has produced the widest range of solid
building blocks yet: advanced ASIC prod-
ucts and packaging including surface-
mount, backed up with the most flexible
cell libraries, CAD/CAE design tools and
development aids.

As your working partner, OKI ASIC ex-
pertise is available to you at any stage of
the development process. We’ll help you
define system requirements, determine
the most cost-effective product solutions
and supply complete design software—
accessible at your own workstation or
through our regional design centers. And
then we take it from there: with high

volume fabrication, assembly and testing
completed in one of the world’s most
highly robotized manufacturing

facilities.
(&) :

Compare AGIE
Total ASIC nd A
Capabilities ACAE:
Gate Arrays to 10K Gates e | o
Standard Cells to 30K Gates e| o
Full Customs - Lowest Cost @
1.5 Micron Cell Library | o | o
Macro Cells ® e
Bi CMOS ®
High Density ®

Surface Mount Packages
Board Level Products ®
Supporting Standard Products
COB Technology ®

(Chip on Board)
CAD/CAE Design Support ® e o
Customer-Friendly e (o o

Design Interface
Regional Design Centers ® o o
Robotic Manufacturing ®

ASIC Solutions from OKI:
You can’t beat the logic!

r-----------—-------

I Check out OKI ASIC data:
I Please rush complete technical data/specs
] on OKI capabilities in:

() Gate Arrays
i

( ) Standard Cells
i
i ( ) Full Customs

s‘ ( ) Please call: we have immediate requirements:
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\ Name/Title - I _

c Company

Attach coupon to business card or ietterhead and return
to: ASIC Customer Service, OKI Semiconductor, 650 North
Mary Avenue, Sunnyvale, CA 94086. Tel: (408) 720-1900.
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MITSUBISHI WILL DOUBLE OUTPUT OF 1-Mbit DRAMs

Mitsubishi Electric Corp. will double its output of 1-Mbit dynamic random-
access memories over the next six months to meet a burgeoning de-
mand in domestic and overseas markets. As part of this expansion, the
Tokyo-based firm will make a shrink version, with 100- and 120-ns access
times, that measures about 80% less than the original 1-Mbit DRAM, which is
4.73 by 13.84 mm. Volume production will begin this fall at Mitsubishi's Saijo
plant, with first samples set to ship late in July 1988 to Japanese customers.
The company will begin assembling the shrink version in the U. S. in January
at its Durham, N. C., plant. The Saijo facility, which is turning out 500,000 of
the larger DRAMs a month, will increase output to 1 million of the shrink
version by January. ]

ARE FAR EASTERN COMPANIES DUMPING CD PLAYERS IN EUROPE?

The Commission of the European Communities is investigating charges that
Japanese and South Korean makers of compact-disk players are selling
them in Europe at below-market prices. An association of CD-player compa-
nies known as Compact says Far Eastern manufacturers are charging 30% to
60% less in Europe than for identical equipment in their native markets. In
effect, Compact says, they are subsidizing exports, and that amounts to
dumping. Far Eastern companies have dominated the European CD player
market almost from the beginning, boosting their market share from 50% in
1984 to 75% by the end of last year. Total sales of CD players in the EC have
risen 12-fold since 1984, and Far Eastern exports have shot up more than
16-fold in the same span—from 96,400 to almost 1.6 million units. B

INTEL TURNS TO MITSUBISHI TO HELP CRANK OUT ITS POPULAR EPROMS

Unable to meet the increasing demand for its 256-Kbit and 512-Kbit CMOS
erasable programmabile read-only memories, Intel Corp. is turning to
Japan for help. Mitsubishi Electric Corp., of Tokyo, is now beginning to
manufacture the Santa Clara, Calif., company's EPROMs because, according
to insiders, Intel is doing all it can just to meet the demand for its 32-bit
microprocessors. The company has no spare capacity to increase production
of EPROMSs. Mitsubishi is already producing parts with access times of 200
and 250 ns at its Kumamoto works, and worldwide distribution of the parts
should begin soon under the Intel brand. Mitsubishi will not disclose the
production rate for Intel’s chips, but it is believed to be more than 200,000
units per month. The Kumamoto works is already producing Intel's 8-bit
microcontroller, the 8051. ]

PHILIPS CLAIMS IT’S FIRST TO BUILD TEST FUNCTION INTO STATIC RAM

hilips of the Netherlands says it is the first chip maker to implement a test

mode on static random-access memories. Test modes have previously
only been designed for dynamic RAMs. Philips says the test function will be
implemented on the submicron 256-Kbit SRAM it is developing as part of the
Mega Project [Electronics, July 23, 1987, p. 36], its joint development deal
with West Germany's Siemens AG. The test mode can determine whether
redundant circuits on the chip have been used. It can aiso be used while the
part is in a system. Moreover, it bypasses peripheral circuitry to perform such
checks as stress and hot-electron tests on the memory matrix. It can also be
used on smart SRAMs to bypass unusual logic and perform electrical charac-
terization. Early samples of the new part are expected by the end of the year,
and Philips expects other memory makers to follow suit with similar parts in
the next 12 months. 0
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BOOK-TO-BILL IN UK
CHIPS SLIPS IN JUNE

Although the UK book-to-bill
ratio slipped considerably in
June, the  Semiconductor
Group of the Electronics Com-
ponents Industry Federation,
whose members account for
about 75% of semiconductor
sales in the UK, is not overly
concerned. After the excep-
tional May figure of 1.33, the
1.06 provisional figure for
June was no surprise. Orders
remain at a high level, the fed-
eration reports, adding that
there is “nothing in these fig-
ures o indicate that the up-
ward trend seen so far this
vear is coming to an end.”

70,000 to 100,000 ven. Custom
Technology plans to offer sim-
ilar OSI software packages
for other brands of personal
computers—including IBM Ja-
pan, Fujitsu, and Hitachi—
next year.

SANYO AIMS TO SIGN

WITH TI OR VITELIC

Sanvo Electric Corp., out to
strike a deal with a U.S. chip
maker, is negotiating with two
companies: Texas Instruments
Inc., Dallus, and Vitelic Corp.,
San Jose. The U.S. company
with which Sanyo comes to
terms  will  design  bipolar
chips, particularly for use in
video cassette recorders; the
Osaka company will manufac-
ture and market them in Ja-
pan. Sanvo also intends to set
up a joint venture between its
future partner and its subsid-
iary, Sanvo VLSI Engineering
Co.. Gifu, to manufacture and
market ICs.

UK PLANS TO EXTEND

ALVEY R&D 5 YEARS
Prospects are bright for u fol-
low-on to the UK’s Alvey pro-
gram, a five-year, £350 million,
information-technology re-
search and development effort
funded by the government
and industry. At a mid-July
Alvev conference, Kenneth
Clarke. minister for Trade and
Industry, said the government
plans to continue funding col-
laborative programs and will
respond to the IT86 commit-
tee's report as soon as possi-
ble. Set up by the information-
technology industry, the com-
mittee wants a further five-
vear program and (425 million
in government funding.

INTERNATIONAL WEEK

vears. The Munich company is
not the first foreign manufac-
turer to have its PBX gear
sold in the 50-billion-yen mar-

ket. Toshiba markets AT&T’s |

PBX, Oki Electric handles
Northern Telecom’s, and Mit-

subishi Electric and Omron
Tateishi Electric sell Rolm
units.

| plans to develop similar soft- l
ware for the IBM PC AT and

XT later.

SOFTWARE TIES IBM

' PC INTO NEC PC LAN

East will meet West in local-
area networks, now that Cus-
tom Technology Corp.. Tokyo,
and Retix Corp, of Santa
Monica, Calif.. have developed
Open Systems Interconnection
software that can tie IBM Per-
sonal Computers into LANS
for NEC Corp.’s PC-9801s. the
best-selling Japanese personal
computer. The pair expects to
have its OSI software, the
first such package for Japa-
nese personal computers, on
the market by Qctober. It will
come as a read-only memory

incorporated into a network
control  board priced from

Electronics/ August 6, 1987

BRITISH CLAIM Al
RECORD FROM JAPAN

British Aerospace ple believes
it has jumped in front of the
Japanese with its declarative
language machine (DLM} by
running the Prolog *“Determi-
nate Concatenate” benchmark

FRENCH PEDDLE

HI-TECH IN JAPAN

Technology developed by the
Centre National d’Etudes
Spatiales, France’s national
aerospace research and de-
velopment institute, is now
on the market in Japan. Nip-
pon Eurotec Corp., Tokvo, an
electronic-products  trading
firm, has bought the rights
to sell licenses for the tech-
nology from Novespace SA,
Paris, and will start looking
for customers in September.
Novespace is a joint venture
between eight major French
banks, @ government agency
that commercializes research,
and CNES. Novespace plans
to peddle French technology
in electronics, optics, new
materials, machinery, and
process control to high-tech-
nology firms in the European
Community, the U.S., and
Japan.

W. GERMANY FUNDS
SUPERCONDUCTORS

West Germany’s  Ministry
for Research and Technology
has earmarked 6.5 million
DM for some 30 university
groups to emphasize basic re-
search in superconductivity
at elevated temperatures.
Previous government spend-
ing in this sector—23 million
DM during the past five |
vears—has led to the devel-
opment of a superconductive
generator, a prototype of |
which may be tried out in f
1989 or 1990. The generator |
is expected to be used in a |

at 620,000 logic inferences per
second. This doubles the 280

klips reported by the Institute
for New Generation Comput-
er Technology (ICOT) in Ja-
pan for its equivalent fifth-
generation  hardware. the
High-Speed Prolog Machine.
The British machine was de-
veloped by the Naval and
Electronics Systems Division
in Bracknell, UK.

IN JAPAN, CANON TO
SELL SIEMENS PBXs

Canon Inc. of Japan has
signed a deal to buy 500 digi-
tal private-branch exchanges
from Siemens AG to resell in
the Japanese telecommunica-
tions market. The small- and
medium-capacity  equipment,
for voice and data, will be de-
livered over the next three

UK VIDEOTEX NOW
ON TAP IN JAPAN

Japanese personal-computer
users will soon be able to ac-
cess Dritain’s Prestel video-
tex service via Venus-P, an
international  packet-switch-
ing service run by Kokusai
Denshin Denwa Co., Tokyo.
KDD has developed software
that allows the best-selling
NEC PC-9800 series to access
the popular videotex services
offered by DBritish Telecom-
munications ple, using a stan-
dard modem or an acoustic
coupler. Prestel offers more
than 1,200 sources of infor-
mation, including message
services. banking. teleshop-
ping, and weather reports,
savs KDD. The soltware will
be marketed for 50.000 ven

power plant in 1992, |
|

HUNGARY, USSR SET |
IC JOINT VENTURE

Hungary’s two major chip-
making firms, MEV Micro- ’
electronics Co. and the Hun- |
garian  Telecommunication
Cooperative, have joined with |
the Soviet foreign trade
group Electrozagranpostavka
to set up Intermos Microelec-
tronics Ltd. Owned half by
Hungary and half by the So-
viets, the firm will first coor-
dinate the chip-making facili-
ties of its founders, but next
vear it will start building |
$100-million-plus  production
facilities in Hungary. MEV.
HT, and Intermos will have
an annual capacity of 180,000 ,
150-mm wafers.

1
SUMITOMO, MIPS INK
WORK-STATION DEAL

Mips Computer Systems Ine.

has allied itself with Sumi-

tomo Eleetric Industries Ltd.. |
Osaka, in a bid to break into

the Japanese work station l
market. Initially, the two will
explore  possibilities  for
Mips's line of computer sys-
tems and application servers
in Japan, and Sumitomo will
develop new compute servers
based on the Sunnyvale,
Calif., company’s reduced-in- \

starting next month. KDD l struction-set technology.
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INTERNATIONAL PRODUCTS

CALIBRATION SOFTWARE CUTS
INSTRUMENT DOWNTIME BY 80%

' CHECKING OUT MULTIMETER IN 20 MINUTES WITH ROHDE & SCHWARZ'S TS9000

computer-aided calibra-

tion system from Rohde &
Schwarz can reduce instrument
downtime for calibration by up
to 80°. It does this by letting
users calibrate several popular
types of instruments on-site, in-
stead of following the common
practice of shipping them to cal-
ibration centers.

The TS9000 family consists
of four sophisticated software
packages, including applica-
tions libraries that can be tai-
lored to work on specific cali-
bration hardware. The software
packages, which are designed
to run on a 16-bit process con-
troller from Rohde & Schwarz
such as the PCA15 model, pro-
vide universally applicable cali-
bration systems for instru-
ments including multimeters,
signal generators, power me-
ters, and oscilloscopes.

Calibration accuracy

de-

Rohde & Schwarz's software

pends on the calibration hard- WIDE RANGE. The TS9020 calibrates and adjusts signal generators
ware the user chooses—not and test receivers operating at audio through radio frequencies.

ing systems. The software
automatically checks the dia-
log for plausibility to avoid er-
roneous inputs.

Graphics routines with easy-
to-understand symbols display
test setups on the screen, in-
structing the user on how to
hook up the system to the in-
struments that are to be cali-
brated. Test reports and accep-
| tance test forms are printed
out for documenting measured
results.

Basic operating data and
control-parameter data for the
system hardware are stored on
a 1.2-Mbyte floppy disk or 20-
Mbyte Winchester drive. It can
be altered by the user or at
Rohde & Schwarz after a test
i setup is modified. Test-item
| data, such as test parameters,
| test sequence, and specifica-
tions, can be recalled any time.
This allows the user to create
an equipment-specific library
permitting fast system setup
without dialog.

packages—but it can easily equal the
results of a calibration center. Since cost
savings flow from reduced downtime,
they differ from user to user. At a cali-
bration center, however, the work is of-
ten done manually. Checking out a mul-
timeter may take 4% hours, compared
with 20 to 30 minutes with the Rohde &
Schwarz package.

The software is written in Pascal and

Basic with some elements of C. It pro-
vides several ease-of-use features, in-
cluding a graphics editor that tells users
how the Instrument to be calibrated
must be interconnected with the calibra-
tion system.
FOUR PACKAGES. The TS9000 hardware-
software packages include the TS9010
for multimeters; the TS9020 for signal
generators and test receivers; the
TS9030 for power meters and attenua-
tors; and the TS9040 for oscilloscopes.

The technological underpinning of
each package is software derived irom
expertise Rohde & Schwarz developed
while operating its calibration center in

508

Cologne, West Germany. The software
can run on the PCA15 process controller
[Electronics, May 14, 1987, p.350L],
which is based on Intel Corp.’s 80286
MiCroprocessor.

Designed for controlling high-perfor-
mance test and measurement systems,
the PCA15 also incorporates an 80-bit
Intel 80827 math coprocessor to speed
up caleulations and an Intel 80186 chip
to handle input/output operations. In
standard configuration, the PCAl5
comes with 1 Mbyte of random-access
memory. Other PCA models can also be
used with the software.

On the software side, users can modi-
fy the basic applications libraries to
build a system that works with calibra-
tion equipment supplied by any vendor,

' not only Rohde & Schwarz. The soft-

ware also facilitates efficient operation
with easy-to-use menus. Dialog is possi-
ble in four common languages: English,
Spanish, French, and German. Users do
not need to have a working knowledge

of programming languages or of operat-

figure a system using its calibration de-
 —

If a test routine or a test parameter
must be modified, only the data record
in question must be corrected. The
TS9000 software thus dispenses with
the time-consuming and costly genera-
tion of new program routines every
time the setup is modified.
OPPORTUNITY. The advent of powerful
process controllers and TEEE-bus sys-
tems opened the door for computation-
intensive turnkey computer-aided -cali-
bration systems. Taking off from a low
base, computer-aided calibration sys-
tems sales should rise steeply in the
near term, “scoring annual growth rates
up to 25% during the next half-decade,”
says Franz Dosch, head of test systems
development at the West German com-
pany. Pushing the market are user de-
mands for an on-site instrument calibra-
tion capability.

Any of the TS9000-family systems fits
into a standard 19-in. rack. For users
without an adequate pool of calibration
instruments, Rohde & Schwarz will con-
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vices. To build a TS9010 system for mul-
timeters, for example, the company will
provide a voltmeter, a digital multi-
meter, and a master calibrator.
Similarly, for the TS9020 system—for
calibrating signal generators and test re-
ceivers—the firm will provide a signal
generator, power-reflection meter, power
meter, modulation analyzer, radio-fre-
quency step attenuator, and test receiver.
The TS9020 is used for the calibration,
adjustment, and service of signal gener-
ators and test receivers working in the
audio frequency up to 2.5-GHz. A spec-
trum analyzer permits rf sources to be

sion’s Class B standard for electromag-
netic emissions.

Model ERB05SA offers 75% load effi-
ciency and is rated for a 5-V, 10-A out-
put. Model ERB12SA, rated for 12 V and
4.2 A, has a load efficiency of 78%; model
ERBI5SA, at 15 V and 3.4 A, 79%; model
ERB24SA, at 24 V and 2.1 A, 82%; model
ERB48SA, at 48 V and 1 A, 82%.

All five models are available now.
Prices range from 2,900 to 5,800 yen.
ETA Electric Industry Ltd., 4-8-13 Kitashin-
agawa, Shinagawa-ku, Tokyo, Japan.
Phone 81-3-443-5201 [Circle 701]

examined for spectral purity.

The TS9030 for power meters includes
a signal generator, a test receiver, a
power meter, a power reflection meter,
an rf relay matrix, and an rf step attenu-
ator. It handles precise measurements at
frequencies up to 18 GHz. Attenuation
measurements exceeding 100 dB are pos-
sible at frequencies up to 1.3 GHz.

The TS9040 for oscilloscopes includes
a selective voltmeter and a frequency
counter. It calibrates a scope’s rise time,
time base, input level, and bandwidth.

System costs depend on what hard-
ware the user chooses to run the soft-
ware packages on. The calibration pro-
gram, though, is the same for all sys-
tems; it sells for 12,600 DM on the Ger-
man market. The TS9010 multimeter
library costs 8400 DM. The TS9020 sig-
nal generator library is 11,200 DM, and
the TS9030 power-meter and attenuator
library costs 9,800 DM, as does the
TS9040 oscilloscope library. The PCA15
process controller is priced at around
22,600 DM. ~John Gosch
Rohde & Schwarz, Muehlidorfstr. 15, D-
8000 Munich 80, West Germany.

Phone 49-89-41292625 [Circle 500]

POWER UNITS BOAST
82% LOAD EFFICIENCY

The ERB-SA series of switching power
supplies from ETA Electric Industry
Ltd. features load efficiencies as high as
82% and an industry-standard mounting
system.

The power supplies achieve their per-
formance largely through the utilization
of low-impedance electrolytic capacitors
rated for 105°C. All five models conform
to the Federal Communications Commis-

GANG-PROGRAMMING
EIGHT 1-MBIT EPROMS

The S3000 erasable programmable read-
only memory programmer from Stack
Ltd. can gang-program up to eight 1-
Mbit devices based on &, 16-, 32-, or 64-
bit data words.

On a production line, the 32-pin S3000
can be used as a stand-alone unit or
linked to two slave programmers to pro-

cess up to 24 devices at a time. Process-
ing is controlled though an interactive
40-character light-emitting-diode display.

The completion of each programming
operation is confirmed by an audible
tone. With the addition of adapters, a
wide range of microprocessors with on-
chip EPROMs can be programmed.

Available now, the S3000 costs £1,000.
Stack Ltd., Unit 8, Wedgewood Rd., Bices-
ter, Oxfordshire OX6 7UL, UK.

Phone 44-8692-40404 [Circle 702]

tions, such as helmet-mounted displays,
the CRT has a limiting center resolution
under night-vision TV-sean conditions of
900 (red) and 1,300 (green) pixels with
150 candelas/m? brightness.

The rugged tube assembly is 1

00 mm

B

long and is 26 mm in diameter, including
metal shielding, deflection yokes, and
socket and high-voltage leads.

Prototypes are available now for an
export price of $4,100 each. Production
models will be available in September
for $3,200 each in 50-unit purchases.
Thomson-CFS, Electron Tube Division, 38
rue Vautheir, BP 305, 92102 Boulogne-Bil-
lancourt Cedex, France.

Phone 33-46-04-81-75 [Circle 703]

STEPPER-MOTOR DRIVE |
HAS POWER SUPPLY

The PK2 packaged drive system for sin-
gle-axis stepper-motor control from
PKS-Digiplan Ltd. comes complete and
ready to use with an integral power sup-
ply, 170 connectors, and control switch-
es in a rugged metal extrusion.

The drive delivers a maximum output
current of 2 A. Current can be selected
with a DIP switch to match the drive to
a wide variety of low-to-medium-power
stepper motors.

Motor clock pulses supplied by an in-
ternal ramped oscillator cover speeds
from 40 to 10,000 steps/s in two ranges.
Maximum stepping rates are 10 KHz for
full-step operation or 20 KHz in the half-
step mode.

Available now, the K2 drive costs £98.
PKS Digiplan Ltd., 21 Balena Close, Creek-
moor, Poole BH17 7DX, UK.

Phone 44-202-690-911 [Circle 705]

1-IN. COLOR CRT
AIMED AT MILITARY USE

A l-in-diameter color CRT from the
Electron Tube Division of Thomson-CFS
achieves a line brightness of 10,000 can-
delas/m? and 35-um line widths through
the use of a high-voltage electrostatic
focus gun and fine-grain phosphors.
Aimed primarily at military applica-

MULTIMETER INCLUDES |
TEMPERATURE MODE

The 6031 integrating digital multimeter
from Prema GmbH handles seven differ-
ent functions, including temperature
measurements from -200°C to +850°C.

The 6%-digit instrument achieves its
performance through a multiple-ramp
analog-to-digital conversion technique
and by integrating all the functions on a
single chip.

The 6031 multimeter also offers auto-
matic null-point correction, effective-val-
ue measurements, and an IEEE-488 bus
interface. The instrument’s integration
times are selectable from 20 ms to 20 s;
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22 em and weighs 1.6 kg. Available now,
it costs £1,380.

Adacom Communications Ltd., Laser House,
408 Peartree St., London EC1V 3SB, UK.
Phone 44-1252-5191 [Circle 707]

resolutions are as good as 100 nV and
10 pA, and 100 pfd.

The base accuracy for de voltage and
for resistance is 0.003% over one year
and better than 0.001% over 24 hours.
Available now, the 6031 sells for about
6,000 DM.

Prema GmbH, Robert-Koch-str. 10, D-
6500, Mainz 42, West Germany.
Phone 49-6131-50620 [Circle 704]

LED LAMP LASTS
10 TIMES LONGER

By implementing an indicator lamp in
four long-life LEDs instead of conven-
tional LED lamps, MAF’'s Division Ap-
pareillage Electrique has achieved a ten-
fold increase in lamp life.

Besides lasting more than 30,000
hours, the C-22 simplifies maintenance
and trims operating costs because it can
be changed without turning off system
power.

The light operates on 48 V de or 125 V
ac and is available in red or green. It
fits into a standard 22.5-mm drill hole
and requires a depth of only 56 mm. Its
operating temperature range is -25°C to
+40°C.

The C22 is available now. Price de-
pends on importing country.

MAF, Division Appareillage Electrique, Chi-
milin 38490, Les Abrets, France.
Phone 33-76-32-07-33 [Circle 706]

PCs SHARE PORTS

The Adamux PC model LN-208 address-
bidding communications controller from
Adacom Communications Ltd. saves
hardware costs in designing links be-
tween IBM Corp.’s 3270 mainframe and
personal-computer networks by eliminat-
ing the need for installing a separate
controller port for each PC.

Equipped with the Adamux PC, up to
eight personal computers can share a
single port of the 3270 mainframe. This
leaves ports free for peripheral devices
and also saves on coaxial-cable costs.
The Adamux PC can be connected to the
mainframe or used as part of a local-
area network.

The address-bidding device distributes
controller ports to the PCs according to
three user-definable priority levels. If all
available ports are busy, the PCs are
queued according to the priority status
set by the user. A password security
feature is also available.

CASSETTE RECORDER
SHOWS 2 WAVEFORMS

A VHS-format video-cassette data re-
corder from TEAC Corp. gives users in-
teractive control of two waveforms si-
multaneously displayed on an electrolu-
minescent screen.

Operators can instantaneously change
the XR-7000’s recording parameters, in-
cluding 1/0 range, 1/0 zero shift, and
automatic zero settings. Calibration,
self-testing, and timer control can also
be set from menus on the display
screen.

The XR-7000 also offers seven tape
speeds, ranging from 1.19 to 76.3 cm/s,
and 21 input channels—each recorded
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on its own tape track. Frequency re-
sponse is de to 150 KHz, depending on
the operating band.

The unit is 36% smaller and 25%
lighter than its predecessor, the XR-710.
It measures 440 by 220 by 300 mm and
weighs 19.5 kg, making it convenient for
field as well as laboratory use.

A l4-channel unit, the XR-5000, is also

| available. Shipments will begin in Octo-

 NETWORK DEVICE LETS

ber. Price will depend on the importing
country.

TEAC Corp., 3-7-3 Naka-cho, Musashino,
Tokyo 180, Japan.

Phone 81-422-53-1111 [Circle 708]

BOARD DRAWS UP TO
2 MILLION PIXELS/S

Real World Graphies Ltd’s AT 2500
graphics board for IBM Corp. Personal
Computer ATs and compatibles boasts a
drawing speed of 2 million pixels/s and
supports resolutions of 1,280 by 1,024
pixels.

Targeted at computer-aided-design ap-
plications, the AT 2500 also offers 256
on-screen colors from a palette of 16

| The &Jumﬁqx I’(t measures 24 em by ol

million colors, 2 Mbytes of memory, and
advanced video-RAM processing. The
main image is eight planes deep, with
two additional planes for masking and
menus.

The AT 2500 is available now. Single
wnits cost £2,595, and original-equipment-
manufacturer discounts are available.
Real World Graphics Ltd., S5 Bluecoats
Ave., Hertford, Herts. SG14 1RB, UK.
Phone 44-9925-54442 {Circle 709]

MONITOR DETECTS
500-mV GLITCHES

The S$2862 power-supply-monitor IC
from Siltronics Ltd. is sensitive enough
to detect glitches that can cause data
errors in computer systems. It can moni-
tor up to three power supplies.

The IC contains three window compar-
ators, a precision voltage reference, a
latch-and-hold comparator, and four out-
put drivers. It detects both positive- and
negative-going transients and can moni-
tor both positive and negative supplies.

The internal voltage reference is accu-
rate to 1%, and the overall device is ac-
curate to 1.25%. Minimum glitch width
is typically 100 ns for 500-mV overdrive
and 400 ns for 100-mV overdrive.

Available now in 16-pin dual in-line or
Small Outline packages, the S2862 costs
U.S. $3.20 each in 1,000 units for either
package type.

Siltronics Ltd., 436 Hazeldean Rd., Kanata,
Ontario K2L 179, Canada.

Phone (613) 836-5003 [Circle 710]

RECORDER FEATURES
PRETRIGGER STORAGE

Enertec Instruments’ model 8200 digital
two-channel chart recorder offers two
advantages over analog instruments:
pretrigger data storage and a direct
means of processing data with a digital
computer. The pretriggering capability
lets users see the causes of an event
instead of just the results.

The digitized signals have an 11-bit
resolution—10 times more accurate than
an 8-bit instrument. Input and recording
parameters are programmable via RS-
232-C and IEEE-488 interfaces.

The instrument measures voltage,
temperature, and transients. A single in-
put stage handles both voltage and tem-
perature inputs, and in the temperature
mode it is compatible with most stan-
dard thermocouplers.

Opto-isolators protect the input stage
against voltages as high as 500 V. The
recorder uses 250-mm-wide plain paper
and color felt-tipped or ballpoint pens.

The 8200 is available now. Price de-
pends on importing country.

Enertec Instruments, 5, rue Daguerre,
42030 Saint-Etienne Cedex 2, France.
Phone 33-77-25-22-64 [Circle 712]
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JUST BECAUSE
YOU’VE MADEIT...




With a lot of ASIC vendors, your first
prototype is just the beginning of a long

, journey into design revisions. And after
ooe DOES" T ME A " the arduous task of making the thing

work, you're still not sure the device can

YOUVEGOTITMADE. ;...
® Unless you'’re working with Fujitsu.

Because when we produce your
prototypes, you can bet they’'ll meet your
performance specs. And you can be
absolutely certain you'll be able to produce
the device in quantity. And on schedule.

Here’s why. We've taken over 8,000
designs from concept through mass-
production. And over 99% of them have
worked the first time. That's right.
Prototype number one worked as specified.




You see, we've been refining our design
tools for the past fifteen years. And
because they verify vour input to worst
case specs, as well as scrutinize every
detail from spike analysis to bus con-
tention, all the guesswork is eliminated.
Our simulations are closely correlated to
silicon (with a 99% hit rate). Plus, all
prototypes and wafers are tested exactly
like production units. So you know what
you’ll get. Before you get it.

Mass production. Guaranteed.
Once you've accepted a prototype from
Fujitsu, you can put all your production
worries aside. Qur design system drives
devices to match the production process.
That's guaranteed by 100% AC testing at

oy

frequency, in addition to the standard DC
and functional testing. What's more, all
wafer fabrication, assembly and testing
are done in-house. All this means that
you can count on production units that
work uniformly.

Combine these failsafe methodologies
with our unprecedented quality assurance
record, and you've got mass production
with the highest quality available.
Anywhere.

The right technology.

Finally, consider our experience. We
can deliver the precise technology you
need to fit your application. Leading edge
technology from CMOS to ECL. With more
packaging options than you can imagine.

N
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So don't listen to promises. The
proofis in our performance. Simulations
that match silicon 99.9% of the time.
Prototypes that perform to spec the first
time. And devices that work uniformly
when they're mass produced.

Call our Custoru Products Group today
at (800) 556-1234, ext. 82; in California
(800) 441-2345. Because when vour
devices are made by Fujitsu, you've really
got it made.

Circle 53 onreader service card

—
a— FUJITSU

MICROELECTRONICS INC.

Technology That Works.

&
&
3
I
=
g
£
=
3
g
3
2
=
2
g

'.

“ - e




Unleashing the Power
of Analog ASICs




...It’s about time!

Macrochip—The analog ASIC solution

Leading-edge system designs require
powerful IC solutions. As an analog cir-
cuit designer, you are challenged to
meet system requirements— per-
formance, miniaturization, reliability
and cost—on time
and within budget.
The solution—
Macrochip.

The benefits of true
semicustom analog

Ferranti Interdesign
brings all the benefits of true semi-
custom IC technology to analog circuit
designers, because the Macrochip, like
Gate Arrays, require customization of
only the metal mask to implement even
the most sophisticated analog design.
Your benefits—Assured performance,
design flexibility and low development
costs.

Semicustom analog means powerful
reductions in both cost and turn-
around time

Integration of a typical analog Macro-

chip, from completed layout to proto-

types, starts at $1,800.00 with a turn-
around time of 4 weeks. Compare that
to standard cell or full custom!

Our broad selection of Macrochip arrays
will let you choose the chip that match-
es your circuit complexity without hav-
ing to pay for unused
silicon! The Result—
A cost effective solu-
tion from develop-
ment through produc-
tion.

Macrochip—A grow-
ing family

The Macrochip series now offers the
designer a family of gridded arrays with
various component counts and a repeat-
ed cell structure common to all arrays,
providing optimum arrayv sizes for any
analog design, while permitting the
transfer of designs between arrays.

The present Macrochip family of nine
20V bipolar arrays with f; of 400MHz
(small NPNs) is expanding to include a
family of 40V bipolar arrays with a
selection of MOS capacitors and high

value implant resistors. This allows you

to use the Macrochip in a broad range

Schematic Capture using
FutureNet with Ferranti
Interdesign Symbol
libraries

of standard, as well as high-voltage,
low-current linear applications. Further
enhancements to the Macrochip family
will soon be available from Ferranti
Interdesign for even
higher-performance
linear zpplications.

Complete CAE sup-
port for Industry-
Standard work-
stations.

*

Macrochip is fully supported for
schematic capture, simulation and
layout with Ferranti Interdesign
libraries, using FutureNet®/PSpice™,
Analog Workbench™, PC Workbench™
or Mentor™ software. Ferranti Inter-
design libraries consist of extensive
Macrochip device symbols and Macro
subcircuit libraries, models for the
various versions of Spice and layout

Circuit Simulation using
PC Workbench with Fer-
ranti Interdesign Circust
Models

databases—all provided to our cus-
tomers free of charge.

library. Predesigned analog circuit func-
tions such as op amps, comparators,
sample and hold circuits and timers give
you the flexibility to design hierarchic-
ally from sub-system level to transistor
level—whichever suits your circuit re-
quirements.

A continually expanding analog cell
library.

Another powerful feature of Macrochip
is our continually expanding Macro cell

FutureNet is a registered trademark of the FutureNet Corp. PSpice is a trademarx of
the MicraSim Corp. Analog Workbench and PC Workbench are trademarxs of Analog

Design Tools Inc. Mentor is a trademark of the Menor Graphics Corp

The power of experience.

Ferranti Interdesign brings the ex-
perience of over 2,500 analog integra-
tions to meet your analog ASIC re-
quirements. That's more semi-custom
analog integrations than anyone in the
industry!

Let Macrochip unleash the power of
your system design today by contacting
a local sales representative, an Authorized

Analog Simulation using
MSpice on Mentor with
Ferranti Interdesign Cir-
cuit Models

Design Center, or call Ferranti
Interdesign direct at (408) 438-2900.

FREE OFFER
Macrochip Demo Diskette*

|
|
, For a visual demonstration illustrating the :
1 ease of analog semicustom using Macrochip, |
1 fill in the coupon below, and mail it to: I
Ferranti Interdesign Inc. !
1500 Green Hills Road !
Scotts Valley, CA 95066 '

|

|

Name

I
I

i

I

I Py

, Position
| Company
!
i
I
I
|

Address
City/State/Zip
Country/Phone

*5 % "floppy disk—requires IBM PC or compatibte with
EGA or belter.

Solutions
in
Silicon

FERRANTI

Ferranti Interdesign Inc

Circle 55 onreader service card




SEEKING THE ULTIMATE
MICROCODE DEVELOPMENT SYSTEM?

Bit Slice

YOUR SEARCH IS OVER!

¢ Guaranteed Access Time at And, we'll demonstrate an
ease-of-use that invites

. comparison with any other
* Most Powerful Logic system on the market.
Analyzer, with Exclusive . .
Avoid compromises.

peed, support and satis-

faction. That’s the HILEVEL Target Side of Pod.
approach to meeting your
microcode development systems
needs, without compromise.

. Trace Waveform Display. .

M|croprqgram development Demand the finest. Call today.
and debug is fast and easy, * Most Advanced Macro-Meta
th?tnks todhlgr:ly-productlvle Assembler in the Industry.
software development tools com- .
bined with the most powerful « Toll-Free Applications DIAL TOLL FREE:
hardware available. We back Assistance. 1'800'.H|L.EVEL
each system with unmatched In California, call
service and support, and the * Memory Board Exchange 1-800-752-5215

longest warranty in the industry. Credit.

TECHNOLOGY,INC.

18902 Bardeen, Irvine, CA 92715 e Phone: (714) 752-5215 » TELEX 655316 » TELEFAX (714) 752-0724

Circle 121 for "LITERATURE ONLY" Circle 56 for "TOPAZ DEMO"



SPECIAL ISSUE

THE ASIC TAKEOVER:
IT'S COMING FASTER



* SPECIAL ASIC ISSUE
* THE GREAT ASIC WAVE GATHERS FORCE |

$9As' &bl\:‘ ASIC

The takeover is coming faster; big chip makers go all out to establish

ASIC

Sie

ASIC pSIC themselves, and semicustom houses try to hold on to what they’ve got
A
= 4% by Stan Runyon
ASIC

pplication-specific integrated ecircuits are a tidal

wave about to break over the semiconductor
industry. In fact, the takeover is coming faster now
than most people had expected. ASICs are selling so
fast that within three or four years they should
constitute more than half of the $15 billion world-
wide logic market. Because of this acceleration, the
big semiconductor houses are going all out to estab-
lish themselves in the surging market. At the same
time, the semicustom houses that pioneered this
market are looking hard for ways to hold on to what
they’ve got.

Along with this accelerating growth is rapidly
broadening ASIC usage. A spreading universe of cus-
tomers is expected to fuel exploding sales. Data-
quest Inc., for example, predicts that in four years
ASIC sales will nearly quadruple (see figure). Today,
most ASICs are gate arrays sold in vast quantities to
a small number of customers, notably computer
makers. The new users are equipment makers capi-
talizing on the advantages of ASICs to build unique
performance features into their products and to get
to market faster. The number of worldwide ASIC
design starts will zoom up dramatically from 6,000 in
1985 to 90,000 in 1990, predicts Technical Insights
Inc., an Englewood, N. J., technical publishing house.
That total includes design starts from both the sys-
tems and equipment suppliers as well as the semi-
conductor houses.

Equipment suppliers are turning to ASICs even
faster than expected because they find themselves in
an increasingly competitive situation. Product life cy-
cles keep shrinking, spurring the need for ever more
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rapid product turnaround. The availability of im-
proved computer-aided engineering tools—fast, pow-
erful computers along with impressive applications
software—means that equipment designers need no
longer wait for standard ICs. They not only can do it
themselves, but they can also do a better job of
differentiating their products from the competition.
All this leads to accelerating equipment obsoles-
cence, heating up product development even more.

The ASIC market itself is changing, too, making it
that much trickier for users, chip makers, and semi-
custom houses alike to figure out what to do next.
Top industry executives point out that the dominant
ASIC market segment, gate arrays, is maturing and
price-cutting is rampant—just as the next wave of
ASICs is coming to market. Standard-cell-based de-
signs are assuming new importance, and their
growth rate will soon outstrip arrays.

For that matter, it's pretty hard to figure out
what is and is not an ASIC, much less how to make,
sell, or buy them. By the most common definition,
“ASIC” means only gate arrays or standard-cell
parts. But a fair number of people expand the defini-
tion to include programmable logic devices in the
ASIC camp. Others argue strongly that the PLD is not
an ASIC, because, by definition, it is a commodity
device that comes off the assembly line with no
specific functions in silicon. If PLDs are included as
ASICs, that adds another $417 million or so to the
value of 1987 ASIC revenues, and also changes the
lineup of players. For example, Monolithic Memories
Inc. is a preeminent PLD supplier, with 1986 sales of
$150 million—about half the PLD market.

Given the growing importance of the

ASIC market, it’s not surprising that lead-

ing chip houses are preparing a formidable

market assault. They need to protect their

ownership of the vast standard-logic and VLSI

markets, both from foreign competition and

from the increasingly stinging penetration of
the pioneering semicustom houses.

The ASIC thrusts by the major U. S. semiconduc-

tor makers build on their strengths as standard

logic suppliers. For example, they are trying to build
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large libraries of standard cells based around their
existing standard lines, including their 32-bit micro-
processors. With these broad-based produect lines,
they hope to compete in every segment of the ASIC
market. They also hope to beat back the growing
foreign competition in ASICs, mostly from the Japa-
nese semiconductor houses that already are among
the world leaders in gate arrays.

This is the second time around for most of the
U.S. majors. They first jumped into ASICs in the
early 1980s, when the semicustom houses opened up
the business. But almost without exception, they
stumbled, fell back, and regrouped. Now companies
such as Motorola, Intel, Texas Instruments, and Na-
tional are solidly back in ASICs with new strategies
for success.

However, executives at the semicustom houses be-
lieve that the majors will never take over in ASICs
because they can’t provide the kind of services that
their customers will need. The startup ASIC outfits of
the early 1980s, LsI Logic Corp. and vLSI Technol-
ogy Inc., to name two, were organized expressly to
pursue the semicustom business, mainly gate arrays
and standard cells. They were the innovators and
provided the vital software tools necessary to carve
functional designs in silicon. The cornerstone of the
newcomers’ approach was twin design bombshells:
the ability to emulate virtually any logic device and
to integrate entire systems within one or just a few
chips.

But their real strength came from building cus-
tomer relationships. Not having a standard catalog
of off-the-shelf functions like those from the major
IC houses, the semicustom intruders broke new
ground—they worked closely with customers to de-
fine, design, and supply working silicon. Working so
closely amounts to handholding—it makes the cus-
tomer feel that he has selected a stable semiconduc-
tor vendor with the right technology and fast turn-
around of reliable parts.

This, say the major semiconductor suppliers—who
have yet to make a big dent in ASICs—is something
they now understand after several false starts into
ASICs. They say they will bring a barrage of technol-
ogy to the fray, and match prototype turnaround
times and production runs more closely to custom-
ers’ needs; they will provide design training and help
with the systems implementation, too.

Even if the established semicustom houses are
skeptical about the latest efforts of the big chip
firms, they are not taking any chances. They are
seeking haven in niche markets or moving up in
technology, toward gate arrays with 200,000 gates or
ones with on-board memory or programmable logic;
or they are unwrapping new ASIC alternatives sport-
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ing new terminologies: semistandard, value-added se-
micustom, or customizable standard I1Cs. The idea
here is to leverage ASIC technology into the VLSI
arena and to tailor or customize chips to greater
degrees of functional specificity.

Of course, the major semiconductor houses can try
to make their chips easier to customize more fully,
too. But they are likely to take a different route—by
way of PLDs or gate arrays, or by incorporating
customer-alterable sections into standard products,
through mask-programmable circuits or compiled
cells.

The following special issue discusses the mega-
trends in the ASIC market. The first article concen-
trates on the expanding role and general strategies
of the major semiconductor companies. Then, an
eight-page profile section delineates the individual
plans and strategies of five major contenders: Motor-
ola, Intel, Texas Instruments, National Semiconduc-
tor, and Fujitsu. These five, say many observers, are
the companies most likely to succeed in ASICs. Then
another article delves into the responses of the origi-
nal ASIC startups and briefly discusses the plans of
an entirely new breed of ASIC contenders—systems
companies that are trying to turn in-house ASIC capa-
bilities into successful commercial ventures. Some
side issues covered in the reports include CAE tools,
ASIC testing, and what users feel about ASICs. Final-
ly, a pair of Technology to Watch articles introduces
two fresh ASIC offerings that aptly illustrate some of
the big players’ significant moves into ASICs: the
largest biCMOS gate array, from Fujitsu, and a stan-
dard-cell mierocontroller, from Motorola.
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d SPECIAL ASIC ISSUE l

I
* CAN BIG CHIP HOUSES MAKE IT IN ASICs?
é‘ AS l 5“’ ASIC Tbeyre optimistic as they go all out now to make it big, but doubts
%S\c remain; those that fail could be shut out of half the logic market
Asnc %fé,c g b
y Larry Waller
ASIC

he major semiconductor vendor that ignores

ASICs is courting oblivion. ASICs are eating into
the multibillion-dollar standard-logic market that un-
til now has belonged to the big chip houses, and they
are beginning to threaten the more lucrative high-
end market for bigger chips and microprocessors.
The question is not if the major semiconductor play-
ers will become ASIC houses, but how they will go
about it—and whether they will succeed.

The first half of the question is easier to answer
than the second. The major chip companies are pur-
suing strategies as varied as the companies them-
selves, but their plans have some traits in common.
The big guys are all trying to build larger libraries
of standard cells, including the all-important 32-bit
microprocessors. They hope to offer broad-based
product lines that compete in every segment of the
ASIC market. To a large extent, they are counting on
sheer size to give them an edge—the size of their
investment in ASIC projects, the breadth of their var-
jed manufacturing capacities, and the magnitude of
the services they can offer. Most of them are scram-
bling to extend their ASIC capabilities still further
through networks of strategic alliances, not only
with other suppliers but with their customers. Each
company is trying to accommodate the changing na-
ture of the market; each is learning how to appeal to
ASIC users.

But the second half of the question is the subject
of considerable debate. The major semiconductor
companies, of course, think they're going to succeed.
Industry observers, however, cite previous ASIC ef-
forts by the major companies, dating back to the
early 1980s, that fell apart. They point out that seri-
ous obstacles still confront the big chip houses.
Chief among these is one of the factors the chip
makers are counting on—their size. Big companies
are slow-moving and inflexible, many analysts say,
making them ill-suited to providing the close atten-
tion that ASIC customers demand. The major compa-
nies also face problems in trying to field broad-based
product lines in a volatile market. And they must
reconcile their budding ASIC businesses with estab-
lished standard-parts operations—they have to fig-
ure out how to avoid competing with themselves.

They have plenty of competition elsewhere to con-
tend with. The semicustom houses that have latched
onto the U. S. ASIC business aren’t giving up without
a fight (see p.73). Overseas, the Japanese semicon-
ductor companies are already counted among the
world leaders in ASICs, largely in gate arrays, as
measured by the dollar volume of sales (see chart,
below). European companies are coming up fast,
mostly by concentrating on the high end, on systems
on one or just a few chips.

The pace of activity among the many ASIC players is
picking up speed because it
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stakes are. Both Integrated
Circuit Engineering Corp.,
Scottsdale, Ariz., and Data-
quest Ine., San Jose, Calif.,
predict that half of the
$15.5 billion logic market in
1991 will belong to ASICs,
up from 32% in 1986. Data-
— quest says 1987 will be a
watershed year, marking
the point at which more
gates will be shipped in ar-
ray form than in standard-
logic form.

At the same time, an-
other factor is working to
shrink shipments of stan-
dard logic: higher levels
of  integration.  Gate
counts per device keep
growing, says Dean A.
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Winkelmann, an ASIC watcher for ICE—going from a
maximum of 10,000 gates in 1984 up to 50,000 in
1986. “These higher gate-count devices permit origi-
nal-equipment manufacturers to use fewer units to
accomplish the same tasks,” he says, and that, of
course, means chip houses sell fewer units, too.

So excelling in the ASIC market is nothing less than
“a survival issue,” says Kenneth G. Wolf, until recent-
ly the ASIC general manager at Motorola Inc., in
charge of establishing the separate division Motorola
has set up for ASICs (see p.65). Lending urgency to
the effort is the sense that no one has much time left
to get into the market. “The clock is running,” says
Tom Miller, director of strategic marketing and busi-
ness at Fairchild Semiconductor Corp. “By the end of
next year, there will be many changes.”

Right now, industry watchers are most interested
in Intel, Motorola, and Texas Instruments. All of
them are spending millions of dollars and untold
man-hours to establish ASIC operations.

Both Intel and Motorola believe ASICs must make
up about a third of their total semiconductor sales
by the early 1990s. This figure represents a consen-
sus culled from major forecasts, says Jack C. Car-
sten, the senior corporate vice president assigned
two years ago to get Intel Corp.’s act together.
“Some forecasts project ASICs taking over up to 60%
of all logic. Some say lower than one third,” he says.
“We think that latter figure makes sense.”

The magnitude of the big chip makers’ investments
underscores their determination—Intel, for example,
has already shelled out $75 million (see p. 66) to carve
out a chunk of the ASIC market. New organizations
and product lines are in place. Nearly all the big guns
have stepped up efforts in CMOS gate arrays, as they
try to challenge LSI Logic Corp.’s No. 1 position. (Such
houses as Motorola and Fairchild have been leaders
for years in bipolar arrays.) And there’s a surge of
activity in the newest type ASIC to hit the market—the

ing agreement signed by Intel and TI in July, TI will
get access to the Intel processor cells, filling in miss-
ing key parts of its lineup (see p. 68).

As they worked out their strategies, the compa-
nies found themselves adjusting to changes in the
market they were preparing to assault. The leading
semicustom market segment, gate arrays, is already
showing signs of maturing. Heightened competition
is driving the price per gate to such low levels—as
little as $0.001 per gate last year for the most popu-
lar 2,000-gate CMOS chip—that profits are tough to
come by. Libraries of standard cells look like the
coming high-growth segment. Preeminent among
these are new proprietary microprocessors and mi-
crocontrollers in a core-cell format, which can readily
be integrated on-chip with key peripherals.

The shift could provide a major opportunity for
the major companies. Gate arrays are where they're
struggling hardest (see chart, left). In standard cells,
the No. 1 and No. 2 suppliers this year are expected
to be large companies—TI and the GE/RCA Solid
State Division in Somerville, N. J.—although most of
the other top 10 are semicustom companies or sys-
tem houses (see chart, below). More important, the
major companies have an edge here—they lead in
microprocessors. “I think we're going to see a shift
to the big guys,” says William Groves, technology
vice president at In-Stat Inc., the Scottsdale, Ariz.,
market researchers.

As expected, microprocessor leaders Intel and Mo-
torola are at the head of the pack here. Their proven
operating and application software, along with the
vast numbers of users, should guarantee them a fast
takeoff in core-cell offerings.

One of the first such products off the drawing
boards was Intel’s: the company early this year in-
troduced its first core cell, the UC51 version of its
popular 80C51 microcontroller. The product was an
immediate hit with users—a graphic illustration of

proprietary cell-based ICs,
especially microprocessors
and microcontrollers.

U.S. FIRMS DOMINATE THE STANDARD-CELL MARKET

Most of the large com-
panies started exploring 10—
ASICs early in this decade,
although several of those
first projects went no-
where. The latest efforts
generally began about

TI

90

70

1985, and since then they
have evolved, often by a
painful process of trial
and error, into the current
strategies.

Now both Intel and Mo-
torola have offerings in
the three major ASIC seg-
ments: programmable log-
ic (which is not universally
regarded as application-
specific); arrays; and the
new proprietary cell-based
Ics. With the wide-rang-
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the power of proprietary technology. Motorola’s
comparable MC68HCO05 one-chip microprocessor in
cell format is now coming to market and evoking
similar interest (see p. 80).

These proprietary architectures are important com-
ponents of the strategy being followed by most of the
major U.S. houses, but they’re not the whole story. In
varying degree, the big companies are trying to strike
a balance among all the ASIC categories—standard
cells, arrays, and programmable logic.

One way they’re doing that is through strategic
alliances. For example, two of the top three stan-
dard-cell suppliers—GE/RCA Solid State and VLSI
Technology Inc. in San Jose, Calif.—are now sharing
gate-array technology. They announced in late July
that GE/RCA will act as a second source for VLSI
Technology’s VGT 10 CMOS gate arrays. Starting
next year, it will also offer VLSI Technology’s VGT
100 series, with up to 67,000 gates.

One important reason the big companies want
broad product lines is to appeal to as many different
ASIC users as possible. That’s no small task, since
exactly what those users want is open to question.

The experience of both Motorola and TI, and a for-
mal survey by Intel of user needs, challenge the
conventional wisdom. Specifically, they challenge the
notion that prospective buyers always put the latest
technology and high density at the top of their shop-
ping lists. Nor is low development cost a prime con-
sideration. “To the contrary, customers will sacrifice
higher complexity for timely delivery of a reliable
product,” says James A. Norling, vice president and
general manager of Motorola’s Semiconductor Prod-
ucts Sector, Phoenix, Ariz. H. Wayne Spence, vice
president of TI and the head of its ASIC division in
Dallas, says it a bit differently: “Number one is
manufacturing capabilities and the ability to deliver
a quality product on the day promised.”

Intel’s study buttresses this view. It shows that
65% of users believe getting a working prototype on
the first pass is the most important criterion (see
chart, next page). Quick turnaround (now about four
weeks without paying a premium) is a close second,
followed by high performance at 49%. Low develop-
ment cost is less important; only 28% list it as a high
priority.

SYSTEM DESIGNERS’ GROWING LOVE AFFAIR WITH ASICs

System designers increasingly are em-
bracing ASICs. Their love affair, in
part, has driven systems companies to
abandon standard chips for ASIC parts.
They are especially committed to gate
arrays right now—CMOS, emitter-cou-
pled logic, and even some relatively
high-density gallium arsenide arrays.
“Gate arrays are the wave of the pre-
sent,” says Len Schar, vice president of
development for Elxsi, a San Jose,
Calif., minisupercomputer maker. “We
use gate arrays heavily, and we will
continue to use a lot of them far into
the future.”

Like all ASICs, gate arrays shorten
the time to market for new products,
improve performance and reliability
by putting more functions on-chip,
and reduce the number of boards in a
system. System makers prefer arrays
because they have had more experi-
ence with them than with standard-
cell ASICs, and because more design
tools are available for them.

Without ASICs, some new computers
could not have been built in the time
required or at the price-performance
levels they achieved. One example is
the C1 family of minisupercomputers
by Convex Computer Corp. in Richard-
son, Texas. The Cl is built around
VLS] CMOS gate arrays that at first
had 8,000 gates and now have 20,000.

Another example is the recently in-
troduced Sun-4/260 super work sta-
tion. Sun Microsystems Inc. designers

chose VLSI CMOS gate arrays to im-
plement the first version of the re-
duced-instruction-set central processor
and the floating-point coprocessor for
the Sun-4. “Very simply, the choice of
gate-array ASICs was dictated by
wanting to be first with a very-high-
performance RISC work station,” says
Arun Taneja, product marketing man-
ager for high-end systems at the
Mountain View, Calif., maker of work
stations and network systems.

Systems designers also like the in-
creasing number of gatearray
sources, as well as the upward trend
in densities and speeds and the down-
ward trend in prices. But however
much designers love arrays, one issue
bothers them. They would like to see
some standardization of interfaces
and design tools. “If you use three
ASIC vendors, you need three differ-
ent sets of design tools for three dif-
ferent interfaces,” says Steve Wal-
lach, Convex Computer’s vice presi-
dent of technology.

But because of the lack of standard-
ization, designers usually stick with a
single ASIC vendor. That places some
limitations on their design, cost, and
time-to-market flexibility.

Although working with a single
vendor may prevent shopping around
for the lowest possible price for each
type and size of gate array, one com-
pany, at least, sees a tradeoff. “We
tend to just focus on one gate array

vendor at a time for a given design,”
says Bill Ward, vice president of de-
velopment at Gould Inc’s Computer
Systems Division, another maker of
minisupercomputers. “There are two
main reasons for this focus. One is
that each gate array requires differ-
ent tools and interfaces. The other is
that going to multiple vendors re-
duces the volume from any one of
them, which means less leverage on
pricing,” says Ward, whose develop-
ment group is in San Diego, Calif.

Given the tendency to stick with just
one vendor, says Dave Rodgers, vice
president of engineering at Sequent
Computer Systems in Beaverton, Ore.,
“3 key limiter or, on the other side, a
predictor of success for ASIC vendors
is the accessibility of their design tools
by the customer. Most successful ASIC
vendors are those with easy-to-use, ac-
cessible tools. An obvious example is
LSI Logic. We also believe that Intel
has very powerful tools, but it's not
clear how easy to use they will be by
people outside Intel.”

An ASIC trend that several system
designers view as very important is
the combination of random-access
memory cells with logic gates on ECL
gate arrays. For the performance lev-
els the high-end systems builders are
reaching for today, “we need local
RAMs on the chips with the [logic]
gates—most importantly for register
files,” says Ward. - Tom Manuel
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National Semiconductor is taking a more direct
route toward finding out what its users want—it’s
making allies out of its customers. In 1986, it signed
a deal with Xerox Corp., whereby National gets a
significant part of Xerox’s business and in return
grants Xerox the right to produce a percentage of
National designs (see p. 70). The two also work close-
ly to define and design new cells for the cMos li-
brary, even sharing confidential product plans.

With strategies in place and product lines readied,
the big companies believe they’re ready to make
their move. They also believe they’ve got some built-
in advantages as they do. TI's Spence lists them:
better capability for developing new technology; a
standard product base to drive complex functions
into products; designers who fit these products into
systems; and, in particular, plenty of manufacturing
lines. The breadth of these fab lines could give the
big manufacturers an edge over the smaller semicus-
tom houses. “The market previously has

tial liability into an asset by giving users a choice.
“We are trying to offer them the alternative of hav-
ing the same function in an ASIC as opposed to a
standard product,” Horne says. That way, the user
can “further integrate his design without having to
change the software or the size of the hardware.”
A potentially more serious problem for all the big
companies is that the important standard-cell librar-
tes so far can’t compare to those assembled by the
leading semicustom firms. VLSI Technology Inec., for
example, has some 400 cells at the LSI level already
in its library, one consultant estimates. The TI-Intel
libraries combined have only about half that number,
discounting duplication, the consultant says. In gen-
eral, the semicustom outfits also have pushed cell
complexity far ahead of their larger competitors.
But besides the obstacles they must overcome sim-
ply to establish themselves as competitive ASIC ven-
dors, all of the major U.S. chip houses face the

been divided among many vendors of partial
solutions,” says Intel’'s Carsten. “But the
major opportunities exist for a broad-based
supplier with products and expertise in stan-
dard components, as well as all major tech-
nologies.”

Besides manufacturing capability, the big compa-
nies believe they can offer better service, including
field sales and design centers. Contrary to those who
wonder if a large chip house can attend to an ASIC
user’s needs, TI's Spence argues that “we may be
slow, but we've got very large, well-trained, field-
support organizations. As we come up to speed, that
will be a big leverage in the marketplace.”

However, industry watchers with vantage points
above the ASIC battle aren’t sure all that optimism is
Justified. They are still skeptical because of the mis-
steps the big U. 8. firms made in the early 1980s, for
one thing. These observers still think large, inflexi-
ble organizations can’t provide customized service
along with the customized parts, for another. And
they point out there are problems with various as-
pects of the strategies the major companies are cur-
rently pursuing.

For example, balancing product lines among all
ASIC categories is easier said than done—it’s

Besides the obstacles U.S. chip makers face simply
to establish themselves as strong ASIC competitors,
they must also confront a strong Japanese presence
“

formidable threat of the Japanese. Fujitsu, NEC, and
Toshiba already are among world leaders in ASIC
sales for 1986, according to ICE. It must be discon-
certing for the U.S. to realize those companies got
to be leaders by taking an approach diametrically
opposed to the strategy of most of the U.S. compa-
nies. In Japan, ASIC operations are working smoothly
within the structure of the parent chip company, not
segregated from the mainstream business as are
most U. S. ASIC projects.

However, the Japanese approach is not foolproof,
to judge by Fujitsu Ltd. Although it leads the world
in ASIC sales, few of its products are visible overseas
(see p. 71). This is because Fujitsu sells mostly to a
few large firms in the U.S., including the Amdahl
Corp., in which it has a 47% interest. Also, Fujitsu
owes much of its success to an early start—it began
selling TTL arrays as early as 1977. It has mounted
an effort to expand its business with improved array
lines, five U.S. design centers, and an assembly op-

hard to field winners in each category. At
least one major manufacturer agrees:

WHAT'S IMPORTANT TO ASIC USERS

“We're all looking for that path through the
tulips,” says Fairchild’s Miller. The difficulty
is “having to find some significant value-
added products while playing catch-up in the
face of tremendous competition.” Fairchild
has reacted successfully by pushing its line
of 2-um CMOS arrays, whose 0.5-to-1-ns gate
speeds give them the performance of 1.25-
pm-level devices, Miller says.

Then there’s the tricky balancing act of
positioning ASICs against standard-logic

PERCENTAGE OF ASIC USERS WHO
RANKEO A FACTOR IN THEIR
TOP3 CRITERIA

parts, which can be like robbing Peter to pay
Paul for the big houses trying to protect an
existing market. National Semiconductor
meets this threat head-on, turning a poten-
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eration in San Diego. But analysts say Fujitsu is
losing ground to NEC Corp. and Toshiba Corp. as its
growth slows, albeit from a wider base.

NEC is pushing its overseas operations because
growth rates are higher abroad than in its domestic
market. Foreign sales could amount to 20% of its
ASIC business this year, says Kodo Kimura, manager
of the Customized LS! Department, Application-Spe-
cific LSI Products Division, Kawasaki. NEC has eight
design centers in Europe and four in the U. S., with
three more ready to come on line in the U.S. De-
signs can be done on most work stations, then sent
to Japan by satellite network for processing. NEC's
ASIC products include arrays and standard cells in
many processes (see p. 82), but mainly in CMOS.

Toshiba has benefited greatly from its role as a
gate-array manufacturer for LSI Logie, although it has
not been a supplier to that company since mid-1986.
Not only are its computer-aided design tools ahead of
Japanese competition because of the LSI Logic associa-
tion, sources say, but designs formerly supplied to LSI
Logic are now becoming standard Toshiba offerings.

The Japanese are not the only foreign competition
facing U.S. chip houses. European companies are
working hard to field their own ASIC product lines.
European manufacturers have lagged behind the

Asics—Kurt Friedl, product manager for semicus-
tom ICs at West Germany’s Siemens AG, pegs Eu-
rope’s ASIC consumption at only 10% to 15% of the
world market. But awareness is picking up, accord-
ing to both Friedl and his counterpart at the Dutch
giant Philips, Tom Keve, manager of the business
unit, and so are both companies’ ASIC efforts.

Philips got an earlier start in the business than
Siemens, with designs for in-house use in 1974, using
standard cells and MOS silicon-gate technology. Its
present commercial effort is led by the SystemCell
line of CMOS standard cells. Siemens started working
on ASICs in the early 1980s.

Both companies have design centers throughout Eu-
rope, and Siemens is building a semicustom unit in
Santa Clara, Calif. Siemens’ activities are limited to
bipolar types, but it is building a CMOS capability.

Playing a central part in both companies’ strate-
gies are alliances with other firms. Philips has
worked with TI since 1984, in a deal expanded last
year to include European Silicon Structures. Siemens
has formed an alliance with Toshiba and GE.

Both Friedl and Keve agree that big companies
will be the winners in ASICs. “Only they can afford
to invest heavily in CAD systems and other equip-
ment needed to make devices of higher and higher

U.S. and Japan in both production and use of

complexity,” Friedl says.

ASIC TESTING STARTS TO GO ITS OWN WAY

64

Silicon foundries are able to test ad-
vanced ASICs in production quantities
today only because the manufacturers
of automatic test equipment have
pushed their systems’ performance to
keep up with all VLSI circuits, includ-
ing ASICs. Now, though, ASIC testing
is changing from simply one aspect of
VISI testing to a kind of testing
based specifically on ASIC production
economics.

Industry estimates of VLSI testing
costs now range from 30% to 50% of
total production costs, around twice
that of LSI chips. ASICs usually in-
volve higher costs than standard ICs
because ASIC production volumes as a
rule are less, which adds to the cost
per chip for test engineering and oth-
er ATE overhead.

To help users reduce test-engineer-
ing costs, manufacturers of computer-
aided design systems, ASIC design-
verification equipment, and ATE sys-
tems are pursuing design-to-test strat-
egies. The goal is to use testing data
developed during CAD in production
testing of the resulting chips. For ex-
ample, some ATE systems can now
generate test vectors from the pat-
terns that designers originally develop
to check chip operation during a com-
puter-simulation run or to debug pro-

totype chips with ASIC verifiers.

ATE manufacturers are also striv-
ing to reduce the hardware costs of
general-purpose systems as another
way of making low-volume ASIC pro-
duction less costly. This is leading to a
split between high-end systems for
component characterization and other
engineering work and slower systems
costing under $1 million for routine
production testing.

At the high end, the tester-per-pin
architecture is coming to the fore as a
way of testing high-performance cir-
cuits with greater precision. Instead
of sharing central test resources, each
test channel contains its own test-pat-
tern-timing generators and other re-
sources. Teradyne Ine., Woodland
Hills, Calif., for example, went to the
tester-per-pin architecture in its J953
VLSI test system to achieve an over-
all system timing accuracy of 250 pi-
coseconds [Electronics, Nov. 13, 1986,
p. 72].

Some companies are modifying this
architecture to develop lower-cost sys-
tems for particular testing applica-
tions. For instance, Tektronix Inc.'s
$800,000 LT-1000 is designed to test
CMOS ASICs with up to 256 pins at
clock rates to 50 MHz.

In contrast, high-end VLSI testers

generally range between $1 million and
$3 million. The typical system now runs
at test-data rates to 50 MHz on up to
956 channels, or to 100 MHz with chan-
nel multiplexing, and some expand to
as many as 512 pins. In this class of
system, the pace is being set by Advan-
test Corp. and Ando Electric Co., both
based in Tokyo. Both companies have
new 100-MHz systems that reach 200
MHz with multiplexing.

That further increases are likely is
indicated by the Department of De-
fense's Very High Speed Integrated
Circuits program. The Rome Air De-
velopment Center, Rome, N. Y., which
is responsible for VHSIC test tech-
niques, has called for 512-pin systems
operating at 250-MHz data rates
[Electronies, Feb. 3, 1986, p. 42].

However, there's a growing consen-
sus that standardized chip self-test
techniques will be the key to efficient
testing of future ASICs. Test circuitry
has already been built into some
ASICs to make these chips easier to
test and to expedite the testing and
maintenance of end equipment. For
similar reasons, the VHSIC program
also calls for chips with built-in self-
test circuits and standardized test in-
terfaces [Electronics, June 11, 1987,
p. 68]. -George Sideris
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* SPECIAL ASIC ISSUE

MOTOROLA’s BATTLE TO SPIN OUT ASICs l

L
N
N

f any doubts still linger about

the challenges posed by ASICs
for the major chip makers, consid-
er the changes they have forced
at Motorola Inc. during the past
two years. In 1985, Motorola’s
management came to a painful de-
cision, made even tougher by a
business downturn: a semicustom
business cannot be built within a
company framework geared to
standard products.

So late last year, Motorola
pulled its ASIC operations together
in a single division, set up as a
separate entity in Chandler, Ariz.,
some 25 miles south of the Semi-
conductor Products Sector’s Phoe-
nix headquarters. Now in place

FORMER ROLE. The masked man is Kenneth
G. Wolf, the former general manager of Mo-
torola’'s ASIC division. His departure could
mean trouble for the fledgling operation.

are the needed ASIC elements: a
quick-turnaround front-end fabri-
cation line; dedicated sales and
service staffs; new computer-aid-
ed-design tools. But spinning them
smoothly out of an entrenched or-
ganization has proved to be far
more difficult than anyone
expected.

“Breaking something away is
hard to do,” observes James Nor-
ling, the Semiconductor Sector’s
general manager. The toughest
task of all, he says, is “dealing
with the problem all big compa-
nies have [going into ASICs]—
minds imbued with the standard-
parts orientation.” Reeducating
semiconductor people with big-
company backgrounds to perform
effectively in a business that de-
pends on heightened levels of cus-
tomer service remains a daunting
job, Norling admits.

But the steady inroads that
ASICs are making into bread-and-
butter, standard-logic markets
mean that changing the corporate
culture is imperative. “Success in
ASICs is a survival issue,” says
Kenneth G. Wolf, who until last
month was general manager of Mo-
torola’s ASIC division [Electronics,
July 23, 1987, p. 32]. “We cannot be
a major player without it.”

Wolf’s resignation, in fact, has
industry  watchers  wondering
about Motorola’s ASIC strategy. A
highly regarded executive with an
entrepreneurial flair rarely found
inside Motorola, Wolf left to head
a Silicon Valley startup. The tim-
ing of his departure indicates to
financial analysts that Motorola
corporate officials are not satis-
fied with the slow pace of ASIC
sales so far, and are increasing
pressure for performance. The an-
alysts tend to think that it is eriti-
cal for Motorola to name quickly a
successor cast from the same
mold as Wolf.

The reason is that last year,
ASIC revenues amounted to about

Moving its semicustom products out of a standard-products business
to an independent unit is far more difficult than the firm had expected

$89 million, less than 5% of Motor-
ola’s total semiconductor sales, ac-
cording to Integrated Circuit En-
gineering Corp., a Scottsdale,
Ariz., consulting firm. Although
its ASIC sales place Motorola
among the top 10 ASIC suppliers in
the world, they largely result
from sales of only one line, the
established bipolar Macrocell gate
arrays, to computer makers.

To broaden its sales, Motorola
went to centralization in Chandler,
in part to solve problems stem-
ming from Motorola Semiconduc-
tor’s widely spread manufacturing
operations. Microprocessors and
MOS technology are centered in
Austin, Texas; other operations
are scattered throughout the
sprawling Phoenix area. That's
not a problem with standard
parts, but ASIC customers want
fast turnaround, “and the logistics
were killing us,” says Wolf.

The decision to bring all ASIC
operations under one roof was the
first step in solving the problem.
Then the ASIC team went further,
rethinking all phases of device
sales, design, and production.
Most of the recommended
changes are now in place or being
made; the result is that the Chan-
dler setup bears little resemblance
to a conventional Motorola semi-

In this eight-page section, Electron-
ics look at how five big chip mak-
ers—Motorola, Intel, Texas Instru-
ments, National, and Fujitsu—are
going about getting established in
the ASICs business. Several tried
and stumbled and started over,
some formed alliances with each
other or with customers, and one
has already been in the ASICs busi-
ness for over a decade. What all of
them are proving is that for the big
merchant companies, the ASICs
field is a difficult one to cultivate,
and that there is no one strategy
that everybody agrees on.
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conductor operation. For
openers, the revered
economies of manufac-
turing scale—standard
designs crafted for high
volumes—do not apply.

Instead, the emphasis
is on front-end fabrica-
tion with a flexibility tai-
lored for a changeable
mix of small lot sizes
and fast cycle times. “In
prototyping ASICs, one
wafer is the ideal lot
size,” says Wolf. “And
for production, 10,000
chips is a large order.”
When the choice is be-

PUTTING IT TOGETHER. Motorola has achieved in the lab
up to 10,000 gates with its new biCMOS arrays.

tween volume and flexi-
bility, “smaller is better,” he adds.

The flow chart tracing a chip’s
trip from post-fabrication through
shipment also has undergone radi-
cal surgery. “We analyzed the
flow and threw out the manual,”
says Wolf. The result is travel dis-
tance reduced from 1.5 miles to
900 ft, and cycle time cut from 28
to 3.6 days, excluding burn-in. In
the process, all chip assembly and
test operations have been reduced
to eight jobs, all of which every
worker can perform, in an area
that allows all tasks to be in sight.

Company strategy calls for at-
taining balance by adding CMOS
arrays, standard cells, and, most
important, microprocessor-based
core cells built on the firm’s high-
ly successful proprietary technol-
ogy. The goal, when the operation
hits top speed in three years, is
for a third of all semiconductor
sales to be in semicustom work.

To that end, Motorola since
1985 has poured more money into
ASICs than any other operation of
the Semiconductor Sector, accord-
ing to Wolf. In his view, the
thorniest challenge is “to crack
the ¢MOS nut in 1987-88.” By its
own admission, Motorola lags in
CMOS process technology.

The company seems to be mak-
ing some progress in CMOS,
though the going is tough as the
firm scurries to make up for a
late start. Its CMOS gate arrays
have moved up the density ladder,
to 8,500 equivalent gates at the 2-
pm level.

Further along is the core-cell-
microprocessor effort. The compa-

ny has just introduced its first
such product, the top-of-the-line
standard-cell core of a popular
stand-alone microprocessor chip,
the MC6BHCO05 (see p.80). The
next cell core, due next year, is
the 68HC11, the microcontroller
with an array of electrically eras-
able programmable memory that
currently is in such demand that
its supply is limited.

For other standard-cell fune-
tions, Matarola continues to ex-
pand its library in concert with
NCR Corp., with whom it has
worked since mid-1985 under a
joint development and technology-
exchange pact. However, contrary
to industry perception, NCR has lit-
tle direct impact on Motorola’s

proprietary-cell development, re-
ports John Carey, Motorola’s ASIC
merchandising manager. Rather,
each firm’s specialties are brought
to bear by dividing design and re-
search chores, a process that ex-
ploits strengths such as Motoro-
la’s prototype-testing capabilities
and NCR’s software-simulation
tools.

In gate arrays, Motorola’s strat-
egy is to continually upgrade the
Macrocell bipolar line by moving
to higher densities, while gaining
credibility as a CMOS supplier.
With its new biCMO0S arrays, which
combine the two processes, Motor-
ola has achieved lab versions of
chips with densities of up to
10,000 equivalent gates.

The phase-in this year of Mosaic
III 1-um technology, which up-
grades the 2-um Mosaic II process
in use since 1982, maintains Motor-
ola’s leading-edge role in bipolar
technology. Mosaic III can now
produce emitter-coupled-logic Ma-
crocells with 10,000-gate densities,
and devices with 40,000 equivalent
gates perhaps next year, says
Carey. Also, the division has em-
ployed its semicustom techniques
to spur development of the new
Eclips (ECL in picoseconds) family
of standard ECL logic—an example
of ASIC work that feeds back into
Motorola standard lines. The fam-
ily boasts 500-ps gate delays and
600-MHz speed. -Larry Waller

AFTER FALTERING START,
" INTEL PICKS UP STEAM

ike archrival Motorola Inc., In-

tel Corp. got off to a faltering
start with ASICs. It, too, had to
shut down its initial ASIC opera-
tion in late 1985, rethink the issue,
and start all over again. And the
Santa Clara, Calif., giant came to
the same conclusion as its Phoe-
nix counterpart: ASICs should be
produced in their own facility, sep-
arate from standard parts.

Early last year, Intel’s self-con-
tained ASIC Components operation
was established, and it now ap-
pears to be gathering steam.
“We're getting the first onslaught
of design wins, and recurring or-

ders,” says Intel president An-
drew S. Grove, who has staked
$75 million and considerable cor-
porate prestige on the venture.

Grove’'s charter to senior vice
president Jack C. Carsten, the ar-
chitect of the ASIC unit and the
man who runs it, was “to rethink
the problem and begin anew with
a clean slate, as an independent
business, almost like a startup,”
Carsten recalls. He could pick
from Intel products and re-
sources, and go outside to fill in
the blanks.

Both men are upbeat about how
well the resulting scheme is work-
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CARSTEN: His bosses at Intel told him to
“rethink the ASIC problem and begin anew
with a clean slate, as an independent busi-
ness, aimost like a startup.”

ing. Although Intel does not dis-
close ASIC revenues, financial ana-
lysts believe they could reach $25
million to $30 million this year, a
sharp increase from less than $10
million in 1986. But the real take-
off will occur in 1988, when sales
of $75 million to $90 million are
predicted. Grove is even more 0Op-
timistic: he says ASIC operations
could be in the black in 1988.

Moreover, ASIC Components has
just introduced its first power-
house standard ASIC part: dubbed
the UC51, it is a version of the
best-selling 8bit B0C51 microcon-
troller, with most of its peripher-
als, in the core-cell format most
useful for fast-turnaround semi-
custom work. Creating such
parts—which are based on the
company’s muscular microproces-
sor line, and which can be infinite-
ly varied to customer require-
ments—is Intel’s bedrock ASIC
strategy.

In addition, the company on
July 7 signed a sweeping ASIC
pact with Texas Instruments Ine.
(Electronics, July 23, 198%, p. 32].
The joint approach in CMOS de-
vices by two of the largest U.S.
chip houses should speed stan-
dardization, which figures to help
the biggest suppliers—like Intel.

Indeed, Intel sets great store on
being a broad-based ASIC supplier,
spanning the major product tech-
nologies. Besides the obvieus rev-
enue potential inherent in size, the
wide range of choices also makes

sense strategically. In-
tel sees the now-frag-
mented ASIC market-
place moving toward
fewer players.

So demand may best
be served by a supplier
that has not only the
widest selection of
products, but compati-
bility with numerous
standard design tools.
That happens to de-
scribe Intel.

Separating the ASIC
effort from standard-
product divisions was a
radical departure for
highly integrated Intel,

and to make sure it
worked, the ASIC team

POWERMHOUSE. Intel's first standard ASIC partis the UC51,
a version of the best-selling 8-bit 80C51 microcontroller,

was handpicked from
top to bottom—from management
through design, sales, service, and
manufacturing personnel. Accord-
ing to Carsten, the split was the
only way to adapt to the nature of
ASICs, “which is, passionately, a
service business.”

As a result, the ASIC group “be-
comes part of the customer’s criti-
cal path,” says Jeffrey Katz, di-
rector of marketing and design
center operations. Because the
parts are unique and Intel is the
sole source, company engineers
consult closely with the customer
all the way through

ture.” Carsten says Intel learned
that, in part, from a very good
teacher—IBM Corp.

In October 1986, Intel forged a
deal with IBM permitting use of
IBM’s time-proven computer-aided-
design tools and gate-array cell
designs. “We're fortunate in hav-
ing them as partners, because IBM
is the granddaddy of the ASIC
business,” says Carsten. IBM has
used its semicustom development
tools successfully on more than
15,000 internal designs since 1980,
and employed the arrays on its

product develop-
ment. With standard
products, the rela-

tionship usually ends
with delivery of de-
vices. “We have put special capa-
bilities in place and go to great
lengths to reduce waiting time,”
Katz says.

Building an ASIC strategy
around its popular microproces-
sors came naturally to Intel. In
fact, Carsten considers the proces-
sors “one of our unfair advan-
tages—and our Intel birthright.”
But turning them into ASICs was
a stumbling block in the abortive
1982-84 attempt. When Grove con-
cluded nearly two years ago that
Asics could not be intertwined
with standard parts, he says, “I
sent Carsten out to see what the
[ASIC] business is about. What we
were trying to do can’t be done in
an established [company] architec-

Intel’s ASIC revenues could triple
this year to $25 million or more, but
the real spurt may come in 1988

#

products for a decade. Part of the
advice from Big Blue was to pro-
ceed with caution, Carsten says,
taking products outside to custom-
ers only when all elements are
firmly in place.

Intel has heeded the message:
an example is the 1.5-um CMOS
process offered for all Intel ASIC
devices. It is well proven, and no
other big U.S. company is using
one like it for its semicustom
products, Carsten says. And al-
though some 1-um CMOS lines are
already running at Intel, Carsten
says the company will “wait until
the process settles down,” and of-
fer it next year in ASICS.

Intel is bringing its ASIC philos-
ophy to bear on a wide range of
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products at whose center are the
cell-based ASICs, like the UC51 mi-
crocontroller. These will be fully
characterized cells providing logic,
memory, input/output, and special
functions. The UC51, for example,
integrates about 2,000 gates of
user-defined control logic and 8
Kbits of programmable read-only
memory. The Intel Integrated De-
sign Environment Library runs on
several industry-standard CAD
platforms, including those from

IBM, Digital Equipment, Daisy
Systems, and Mentor Graphics.
The gate-array offerings in-
clude two families, ranging in
complexity from about 2,500 to
19,000 equivalent gates. At the
lower end of the complexity spec-
trum are Intel’s programmable
logic devices, consisting of six
erasable PLDs with densities of
300 to 1,800 equivalent gates.
Interestingly enough, the newly
separated ASIC division is generat-

ing substantial business internally
from standard-product operations,
which often cannot turn a new de-
sign into finished silicon fast
enough to meet a customer’s de-
mand. The ASIC prototyping setup
can perform the turnaround cycle
in four months, from mask mak-
ing to final testing. Intel’s term
for this process is application-spe-
cific standard products, and its de-
signs go into the ASIC cell bank.

~-Larry Waller

Tl GAINS BY BUILDING ASICs ON ALL LINES \

It takes the opposite tack to Motorola and Intel; it also targets 3 separate ASIC businesses

n rebounding from its own ini-

tial ASIC debacle, Texas Instru-
ments Inc. is following a route
markedly different from that tak-
en by Motorola and Intel. While
these two big producers decided
they couldn’t make ASICs in the
same fabs that turn out their com-
modity parts and so set their ASIC
manufacturing operations apart,
TI instead augmented its standard
lines to accommodate the fast
turnaround that semicustom work
demands. Now all the Dallas com-
pany’s lines are turning out both
standard parts and ASICs.

“We've stopped talking about
‘the ASIC market’ and have started
talking about three [ASIC-market]
segments as separate businesses,”
says H. Wayne Spence, the TI
semiconductor vice president for
ASICs. Four different new product
lines are now aimed at those seg-
ments (see table). And TI is back-
ing them up with fast-stepping
fab lines, an arsenal of design
tools, and its globe-spanning army

of semiconductor salesmen.

TI is bringing to bear on this ef-
fort its considerable production
muscle, largely the resuit of a
move that put all the firm’s manu-
facturing schedules onto a week-
ly, instead of a mo