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ANNOUNCING A
TOP-DOWN COMMITMENT
TO FAST AND FACT LOGIC

From design to delivery, no one
is doing more than National to meet
vour advanced logic needs. In fact,
no one even comes close.

Only we can offer you the
Fairchild tradition of advanced
logic technology and applications
leadership. Plus our own industry-
recognized expertise in manufac-
turing, packaging, and quality &
reliability. All backed by a manage-
ment commitment to supporting
you with service second to none.

Take a moment to examine the
logic of our position.

WE'RE CREATING
INDUSTRY STANDARDS

You can expect stepped-up prod-

uct development in both FAST™ (Fair-

child Advanced Schottky TTL) logic
and FACT™ (Fairchild Advanced
CMOS Technology) logic. Without
resorting to padding the lines with
seldom-used parts impractical for
high-speed logic designs.

In FACT, 77 parts are available
today. And we're committing here
and now to offer vou a total of 150
commercial parts by January 1.
Including four LSI functions.

Now' think FAST. We've got 135
parts on the shelfright now; 13 of
which are LSI functions. 25 new
parts will be added to stock by
vear end.

And weve secured Hitachi and
Mortorola as world-class alternate
suppliers for FACT logic to ensure
availability in peak demand periods.

©1988 National Semiconductor Corporation

FAST (Fairchild Advanced Schottky TTL) and FACT (Fairchild
Advanced CMOS Technology) are trademarks of National
Semiconductor Corporation

Electronics /May 12, 1988

“Thelogic
inchoosing
National.
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And only National offers you all
the key logic families. Including
FACT, HC/HCT, C1>4000 and 74C in
CMOS. And FAST; ALS, AS, Schottky;,
LS-TTL, STD-TTL and F1I00K ECL
in bipolar.

~ WERE SETTING
THE PACE IN QUALITY
AND RELIABILITY

We were the first to implement
100% AC, DC and function testing.
Our pioneering use of Statistical
Process Control techniques from
watfer fab through assembly enables
us to ship both lines at defect rates
ofless than 50 ppm.

Our gains in reliability have been
equally significant. For example,
we process our FACT products with
epitaxial silicon for improved latch-
up and ESD specifications. The
result? The industry’s first latch-up
and ESD guarantees.

WE'RE LEADING
THE FIELD IN MILITARY
APPLICATIONS

No other logic supplier offers
military customers so manv procd-
ucts specifically designed to meet
critical mil-specs. Including 77

MIL-STD-883C, 49 JAN Class B and
38 JAN Class S FAST parts. And 23
FACT Standard Military Drawings.

We can supply radiation-tolerant
FACT products as well. And we
even perform our own radiation
testing with an in-house cobalt
source.

WE'RE PROVIDING
SOLUTIONS IN AVARIETY
OF PACKAGES

Our FAST and FACT products
are available in a full range of
package options, including PDIP,
CDIP, SO, L.CC, PLCC and Flatpak
configurations.

WE'RE MAKING IT
HAPPEN RIGHT NOW

With fully trained field sales,
applications and product specialists
located in 46
offices across
the nation. Ava-
riety of depend-
able delivery
programs from
which to choose.
And a network
of 20 distribu-
tors with more
than 200 total
branchlocations.

For details on the logic in choos-
ing National, call today for our
latest Advanced Logic Product
Status Guide.
1-800-252-4488, ext. 730

National

/ Semiconductor
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THE

517
DIGITAL

TELEPHONE

The low cost, fully featured digital telephone-on-a-chip has arrived!
Mitel’s MT8994 and MT8995 D-Phones include all the standard interfaces
to get your advanced digital telephone sets, cellular radio products and
integrated voice/data terminals to international markets fast. Fabricated

in low power ISO-CMOS, these designs operate from a single 5 Volt
supply. On-chip filter codec and speaker phone functions simplify your

design. It’'s all part of Mitel’s family of ISDN interface solutions.
Get all the details today.

United States San Diego CA 819) 276-3421 » San Jose CA (408) 2492111 » Oakbrook IL (312) 574-3930 * Boca Raton FL (305) 994-8506
Europe Denmark + 45“!512566 * West Germany + 49 711.7701522 » United Kingdom South Wales + 44 291-423355
Canada 360 1.egget Drive Kanata Ontario Canada K2K 1X5 (613) 5926830 * in 1000 quantity, $ U.S.

MITEL

Circle 2 ofvreader servicd card 3
" Semiconductor
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THE U.S. SEMICONDUCTOR INDUSTRY LIVES!
We agree wholeheartedly with author-economist
George Gilder: the entrepreneur remains the
driving force of growth in the U. S. chip business

EDITOR-IN-CHIEF
Robert W. Henkel

EXECUTIVE EDITORS
Samuel Weber (technical), Arthur Erikson (news)
MANAGING EDITORS GROUP
Bernard C. Cole, Lawrence Cur-an,

J. Robert Lineback, Tom Manuel,
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Stan Runyon, Howard Wolff, Jeremy Young
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ART DIRECTOR
Fred Sklenar
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CAD/CAE: Jonah MclLeod (San Mateo)
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Jonah MclLeod (San Mateo)
Lawrence Curran (Boston)

Industrial & Consumer: Wesley R. Iversen
(Chicago)
Military/Aerospace: Tobias Naegele
Packaging & Production: Jerry Lyman
Semiconductors: Bernard C. Cole (San Mateo)
Software & Microprocessors: Tom Manuel
Test Instruments: Jonah MclLeod (San Mateo)
NEWS DEPARTMENT
Features Editor: Jeremy Young
Front of the Book: Howard Wolff
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United Kingdom: Peter Fletcher
EDITORIAL ADMINISTRATION

Jo Smith (Administrative Assistant)
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e have always strongly believed that a

key U.S. asset was, and still is, the
startup culture of Silicon Valley. But entre-
preneurs have taken their lumps recently;
even some Valley leaders believe the start-
up culture has become the chip industry’s
biggest weakness in competing with Japan.
Hogwash!

Author-economist George Gilder might
not use the word hogwash, but he does
believe the entrepreneur remains the driv-
ing force of growth in the U.S. chip busi-
ness. Gilder digs into the subject—a major
point in his upcoming book on the semicon-
ductor industry—in the current issue of Harvard Business Re-
view, beginning a major debate there on the role of small vs. large
enterprises in future U.S. competitiveness. Both of us vote for the
little guy.

To Silicon Valley patriarchs, Gilder says, the remedy to counteract
intensifying competition from Japan has been intervention by the
U.S. government to reshape and subsidize their industry. These
ideas bore fruit in Sematech, but Gilder opposes such government
intervention as this to help the larger firms compete. The secret of
U.S. success in chips and computers has been the very venture
system that the critics condemn, he says. It counteracts high capital
costs by efficiently targeting funds and fosters a wildfire diffusion
of technology that compensates for the lack of national coordination.
Future integration will move downward onto the chip, and small
companies, entrepreneurs, inventors, and creators will benefit great-
ly, he says. Large centralized organizations will lose relative efficien-
cy and power.

So to say that huge conglomerates will take over the information
industry because they have the most efficient chip factories is like
saying Canadians will dominate world literature because they have
the tallest trees, Gilder says. If the doomsayers are correct, the 97
chip makers started up between 1982 and 1987 would be in big
trouble today. But the vast majority are already profitable and their
success ratio far exceeds the performance of those startups in the
industry’s heyday. Those who lament the passing of the U.S. chip
business are dead wrong, Gilder says. “The American semiconductor
industry is alive and well, only it's taking on a different shape from
that of its Japanese rivals.” Attaboy, George! ROBERT W. HENKEL
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| NEWS

Newsletters

Electronics, 21

e A dozen top computer and
communications firms join OSI
endorsement parade

¢ Ford builds a 1,000-gate
GaAs-on-silicon array

o Intel plans an assault on the
Japanese market with its
Uv-erasable PLDs

International, 52

e Valvo is putting its chips into a
contactiess smart card that needs
no battery . ..

e ... And sGS-Thomson is backing
a French startup to bolster its
smart-card efforts

® NTT’s microwave
communications system matches
fiber optics in capacity

[ INSIDE TECHNOLOGY

COVER: Programmable logic dovices: the second generation, 61
A slew of new products that break records for density, gate
utilization, architectural flexibility, and speed is on the way; but PLD
makers are finding that investments in software are now needed to
ease their transition into a muitibillion dollar market
¢ Altera pushes EPLDs to 5,000 gates and 60 MHz, 66
Its new MAX architecture quadruples density and doubles clock
rates compared with CMOS EPLDs
*TI’s erasable PLDs are fast but don’t need much power, 70
Based on a new high-voltage CMOS process, TI's family of erasable
programmable logic devices vie for sockets with bipolar parts by
giving the designer a new point on the PLD speed-power trade-off
curve—25-ns speed and zero standby power

Special report: Optical storage may finally fulfill its promise, 75
After years of trying, the barriers to acceptance are being overcome:
new software makes system integration simpler, standards will
establish uniform formats, and upcoming erasable units should
deliver performance
¢ Optical storage—what a long, strange trip it’s been, 80
False starts have plagued the technology from the very beginning
and these unsuccessful attempts have bred disappointed customers,

Markets, 31

Chip business picks up speed,
growth heads toward 30% this
year, but will it last?

Software, 32
Will VHDL become the lingua
Sfranca of design?

ASICs, 38
GE is taking the Fastrack to catch
up in ASICs

Avionics, 39
The next avionics computer is
likely to be RISC

 Consumer, 42
Europe’s digital TV chip wars
get hot

Military, 46
Here’s an affordable way to
simulate SDI

Packaging, 47
A package that’s small enough
for pacemakers

as many companies attempting to market optical-storage systems
have stumbled

¢ Wringing Winchester speed from erasable optical disks, 85
The long wait for an optical-based disk drive that has both the
capacity and speed to compete with Winchester drives is over.
Maxtor’s Tahiti I offers a gigabyte of storage with access times of
43.5 ms and a data-transfer rate of 13.7 Mbits per second

+ How Maxtor got back on its growth track, 90

When the company’s supplier of thin-film heads faltered in delivery,
Maxtor’s sales plummeted. But it recouped by finding alternate
sources, automating its manufacturing operation, and upgrading
customer service

Coming soon is an ECL array that’s the biggest yet, 97
The 16,000-gate device from Plessey/ AMCC achieves 100-ps delays
with a channelless architecture

PROBING THE NEWS

The drumbeat will be analog at next week’s CICC, 50
A parade of analog/digital design technologies reflects new trends at
this year’s Custom Integrated Circuits Conference

Electronics/May 12, 1988
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NEW PRODUCTS

Newsletter, 25

¢ Standard Microsystems’ new
video controller gives terminals
super fast windowing

e MIPS 12-mips system gets up to
15 times better price/performance
o A new tester from Hughes
makes it easier to find flaws in
wire assemblies

Design & Test, 111

o Xilinx and Altera introduce new
tools that make designing with
their high-density PLDs easier

e Array Analysis’s tool kit saves
weeks in pe-board debugging

Electro Preview, 119

o Carroll Touch reduces the part
count on its Touch-screen
controller boards 75%

¢ Flexible-circuit-board technology
makes Epson’s new LCD displays
10% less expensive

Semiconductors, 124

¢ Logic Devices delivers a 60%
speed boost in its newest ALU

e By shrinking its analog standard
cells to 1.5 wm, NCR gives ASIC
designers an analog complement
to its 1.5-um digital library

COVER: JEFFREY LYNCH
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DEPARTMENTS

FYl, 3

The U. S. chip industry lives! We
agree with George Gilder: the
entrepreneur is its driving force

People, 8

Emil Torick is a musician and an
accomplished scientist, and he’s
combined both interests to
develop FMX radio

Letters, 12
Electronics Week, 134

Military/Aerospace
Newsletter, 105

e The Pentagon is moving five
major defense-electronics
research programs from the
Office of the Secretary of
Defense to Darpa . ..

s ® . .. But the manager of four has

raised questions about Darpa’s
ability to handle them

¢ The Software Engineering
Institute is developing the first
real-time Ada kernel for
distributed processing

o A delay by Sematech in
finishing the clean room in its
Austin, Texas, facility will allow
the consortium eventually to do
more advanced research there

¢ Sandia National Laboratories’
thallium-based thin films become
superconductive at 97 K

® BNR scientists produce the
world’s most advanced monolithic
optoelectronic transmitter

¢ Modem sales will grow by 50%
over the next four years, but
declining prices will keep
revenues down

Electronics/May 12, 1988




(Forward Thinking, Re

It takes more than desk-changing
for two companies to merge. They need to
have a shared vision of the world and the
future.

With AMD and MM, the calling was
clear. To produce advanced programmable
logic devices for a wide range of needs. To
lower system costs. To develop higher per-
formance designs. And to get your pro-
ducts to market as soon as possible.

We're delivering on this promise of
the future in myriad ways. With a product
line that doesnt stop halfway. With the
first 10ns parts for designs where speed’s

important. In CMOS, we have the broad-
est line of parts, including the industry
standard, C22V10. And for high density,

no one can beat our programmable gate
arrays. We've got the It)>est selection of PAL®
parts around. (And no one sells more to
the military)

WeTe bringing new meaning to the
term “product availability” Our combined
manufacturing capacities mean we have
more PAL chips coming out of our pipeline.
Ready to be put into yours.

And more Field Application
Engineers give you more answers to get

Electronics/May 12, 1988



ponsive, Meticulous)’

projects up and running.

Because it's impossible to create
great designs without great software, we
also offer PALASM® software, the industry
standard. WeTe investing heavily to keep
PALASM as current as our hardware,

With the best network of distributors,
we can now offer a whole new concept in
distributor support: TestPro Centers. Now
you can speed through programming and
testing at authorized centers.

Just bring your logic pattern to your
closest TestPro Center. They'll program
and they'll test the parts to factory quality

standards. Relieving you of the burden of
test vector generation.

And we'll always be here with
immediate and expert help in getting your
design moving. Just call AMD at (800)
222-9323,

Or write Advanced Micro Devices,
Inc, 901 Thompson Place, PO. Box 3453,
Sunnyvale, CA 94088.

One try and you'll be sharing our
vision, too.

Advanced Micro Devices ¢\
Monolithic Memories [

PAL and PALASM are registered trademarks of Monolithic Memories. Inc.. a wholly owned subsidiary of Advanced Micro Devices Inc. © 1988 Advanced Micro Devices. Inc.
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_low-profile

MIXers

(+7 dBmLO)

0.2 10500 MHz
only $5195 (1-49)

IN STOCK. . .IMMEDIATE DELIVERY

* tailored for rugged
MIL environments

* very flat response +1 dB typ.

* low conversion loss, 5.5 dB typ.
» highisolation, 35 dB typ.

* BNC or SMA connectors

» convenient front-face mounting
» EMI shielded case

* One-year guarantee

ZP-10514 SPECIFICATIONS

FREQUENCY RANGE (MHz)
LO/RF 0.2-500
IF DC-500
CONVERSION LOSS, 08 TYR  MAKX.
One octave from
band edge 5.5 7.0
Total range 6.5 8.5
ISOLATION, 0B TYR  MAX.
0.2-2 MHz LO/RF 55 45
LO/IF 50 40
2-250 MHz LO/RF 50 35
LO/IF 35 30
250-500 MHz LO/RF 35 30
LO/IF 30 20

Call or write for 64-page
RF Designers Guide, or see guide in EEM,
EBG, Gold Book or Microwaves Directory

finding

4 Mini-Circuits

A Dwision of Scientitic Components Corgoration
’O. Box 166. Brooklyn. New York 11235 (718) 934.4500
Jomestic and International Telexes: 6852844 or 620156

C€100-3 Rev. Orig.
8 Circle 18 on reader service card

PEOPLE

HOW A MUSICIAN SPEARHEADS
THE MOVE TO BETTER FM

GREENWICH, CONN.

cientists who are also accomplished

musicians are rare. But Emil L. Tor-
ick has managed to merge the two
fields—and thanks to his latest work,
FM stereo radio broadcasting now ap-
pears headed for its first major upgrade
since it was authorized in 1961.

Formerly vice president for audio
technology at the defunct CBS Technol-
ogy Center, the 56-year-old Torick was
once a symphony violinist and still plays
as an avocation. His professional focus
these days, though, is on the FMX Ste-
reo Broadcast System.

Torick was a coinventor of FMX at
CBS, which shares FMX patents with the
National Association of Broadcasters.
(Thomas Keller, chief scientist for the
NAB'’s Science and Technology Division,
is the other FMX inventor.) After CBS
closed the Stamford, Conn. center in
1986, Torick found financial backing to
continue FMX development [Electronics,
April 16, 1987, p. 39]. The result was Tech-
nology Broadcast Partners. Formed a
year ago with Torick as president and
chief executive officer, it plans to market
and license the FMX technology.

In practical terms, FMX significantly
increases broadcasting range for stereo
FM—by up to four times in early tests.
It also enhances fidelity considerably,
by eliminating a great deal of the 26-dB
signal-to-noise penalty incurred by a
convention FM stereo signal. Prelimi-
nary tests showed signal-to-noise-ratio
reductions up to 23 dB.

FMX works by using a compressor/
expander system that works in conduc-

Emil Torick finds his work onhe development of
FMX potentially the most satisfying of his career.

tion with an adaptive expander in a ra-
dio receiver. The expander can conform
to any compression curve transmitted
by a broadcaster. The system differs in
that respect from conventional compan-
dor systems, in which the expander
must be precisely tuned to a predeter-
mined compression ratio. A 38-KHz dou-
ble-sideband suppressed carrier stereo
difference channel acts as a decoding
reference for the expander.

Requiring no Federal Communications
Commission approval, FMX maintains
compatibility with conventional FM ste-
reo broadcasts—today’s FM radio can
pick up tomorrow’s FMX signal. An
FMX-compatible radio is needed, though,
to hear the difference in sound quality.

Torick’s company plans to show off
prototype FMX receivers from about a
dozen vendors at the Summer Consumer
Electronics Show in Chicago, June 4-7.
The first production FMX decoder chips
are expected from Sanyo Semiconductor
this summer, Torick says, and FMX-
equipped radios could be on the market
by year’s end. Already, at least nine U.S.
stations are on the air with FMX. And
CBS announced plans in April to convert
its owned-and-operated FM stations in 11
major markets by midsummer. FMX
broadcast generators are already avail-
able commercially from one vendor, with
four others developing products. Torick
expects 100 stations to be broadcasting in
FMX by the end of the year.

None of this might have happened
had Torick stayed on his original career
path. As a high-school student in Pitts-
burgh, he says, “it was a tough call
whether I was going to go into sci-
ence or music, because I loved
them both.” He first chose music.
A bachelor’s degree in music from
Duquesne University in 1953 led to
work as a professional musician.
Then he went back for another
W bachelor’s degree, this one in phys-
ics, from the University of Pitts-
burgh. He joined CBS upon gradua-
tion in 1958,

FMX crowns a career in audio re-
cording and broadcast equipment.
It's potentially his most satifying
achievement, he says, because the
improvement in broadcast quality
! will be noticeable to a large FMX-
radio audience. “Just like I can feel
real good about a performance that
has something musically good to
say,” Torick says, “it’s the same
way when a science project gets
recognized.”  -Wesley R. Iversen

Electronics/May 12, 1988
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LeCroy’s New 9400A Gives You More

Unequaled signal recording fidelity is
offered by LeCroy’s New 9400A, 175 MHz
Oscilloscope. It incorporates the highest
quality flash ADCs, and delivers better
accuracy, than any other fast oscillo-
scope on the market. The 9400A’s 32K
memories give longer record times, finer
time resolution and ensure you always
capture those precious one-time pheno-
mena easily, even when signal speed is
uncertain.

The 9400A offers extensive built-in
processing capabilities like fast signal
averaging, mathematical functions, min/
max monitoring, smoothing, integration
and differentiation. Measuring frequency,
magnitude, power density, or phase is

See us at ELECTRO/88
Booth Number 2211 -13

easy with the 9400A’s FFT capability — a
unique feature in an oscilloscope.

Let us show you how with its high perfor-
mance, familiar "analog” front panel and
rapidly updating display, the 9400A
"Gives You More” in a digital oscillo-
scope. Call us today or fill in the reply card
for a free demonstration or further
information.

LeCroy Corporate Headquarters
700 Chestnut Ridge Road
Chestnut Ridge, NY 10977-6499

Tel.: (914) 578 6097
800-5-LeCroy

TWX: (710) 577-2832

Fax: (914) 425-8967
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Over the centuries, people have looked at the latest
in technology with a bit of skepticism. The Transputer
from INMQOS is no exception.

When we first intfroduced the Transputer,
designers were indeed intrigued. They were
impressed with our T800—a 32-bit floating point
microprocessor with an average speed of 10 MIPS
and the ability to sustain 1.5 MFLOPS or 4.0 million
single precision whetstones. “Incredible,” designers
said. “But it’s more than we can use”

Not true. The fact is as a stand-alone
processor, the T800 gives you benefits you can
use every day. It runs programs even faster than
Intel’s combined 80386 and 80387 or Motorold's
combined 68020 and 6888]. Plus, it requires
significantly less memory to hold compiled code.

And, by increasing the number of Transputers,
you can increase system performance proportionally

<)

with no limit to the number of Transputers that can
operate concurrently. Like linking seven T800's
together to give you the processing power of a
mighty Cray 1S supercomputer.

Oryou could use ten IBM add-in cards from
INMOS carrying ten T800's each, to enable your
desktop PC to deliver 150 MFLOPS. That's like having
the power of 150 11/780 VAX machines right at
your fingertips.

So take another look at the Transputer. It's not
just a dream for the future, it's a high-performance
product for today. And it’s a technology that is
already taking off.

TRANSPUTER
@ [NMOS

INMOS, Colorado Springs, Colorado 80935. Tel. é303) 630-4000, Orange County 714-957-6018, Santa Clara 408-727-7771, Denver 303-252-4100,

Minneapolis 612-932-7121, Dcllas 214-490-9522,
INhJAOS'Em&s%e":, ;@ ond IMS (gver'mdgmorlcs of the INMOS Group of C

oston 617-366-4020, Baltimore 301-995-6952, Atlanta 404-242-7444,

ray is 0

panies, M lois o regi
g tk of Cray Research, nc. 1BM is o registered

d trademark of My la, Inc. Intel is o reg hon. VAX is o regj
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THE BATTERY FOR
AUTOMATED
PRODUCTION

IS NOW
IN PRODUCTION

=

Actual Size

It’s called the B-35 mPowerCell™, A CMOS backup bat-
tery that you can handle just like any other component. It is
tape mounted for automatic insertion. It can be wave
soldered. And, it withstands all normal flux cleaning and
board drying procedures.

The B-35 has the same reliable Lithium-Iodine chemistry
that is the number one choice for cardiac pacemakers. A
performance study of over one million batteries in use shows
a useful life of more than 20 years can be predicted.

The B-35 has 35 milliamps-hours capacity. Enough for
most CMOS backup applications. Although not tape
mounted, higher capacity models (to 1 amp-hour) are
available with all the other production advantages of the B-35.

For more information, call (301) 296-7000, ext. 304.

I
i

M

CATALYST RESEARCH

A OIVISION OF MINE SAFETY APPLIANCES COMPANY
1421 Clarkview Road Baltimore, MD 21209-9987 (301) 296-7000 ext 304
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Product Sh;)wcase |

An exciting new marketplace of
products and services in full color.

Electronics’ Product Showcase sec-
tion is a fast and easy way for you to:

@ Obtain information on new
products

B Find out about new capabilities (212) 512-2143.

B Get a quick look at new

@ Send for new catalogs
@ Request product literature
B Get free samples

And if you'd like to advertise your
company’s products or services,
contact Advertising Manager, at

applications Electronics

12

LETTERS

Did Hunter decide the undecidable?
To the editor: I got a chuckle and a shudder
from your article, “Now, a practical way to
run DOS code under Unix/80” [Electron-
ics, March 31, p. 80].

The chuckle came from the claim that the
Hunter conversion program computes “ev-
ery possible path in the program” and com-
putes condition codes only along those
where they're actually used. A little
thought shows this is equivalent to solving
the famous halting problem (which is
known to be undecidable). While I'm sure
it's possible to write a very good 80286-to-
68000 decompiler, no program can be quite
as good as claimed without overthrowing
the foundations of computer science.

The shudder came from the article’s
statement that using the decompiler is an
easy way to get multiuser versions of DOS
software. The very act of transliterating
code to another format violates most licens-
ing agreements.

Andrew Wilson
Epiphany Inc.
Portland, Ore.

OHunter Systems says its software
makes an exhaustive search of possible
program paths; it has demonstrated
that the program works. When DOS pro-
grams are ported to multiuser systems,
the licensee is responsible for purchas-
ing a license for each user.

More comments on DSP, from Zoran
To the editor: I read with interest your
article, “Digital signal processing: chips
are here, but software isn't” [Electronics,
March 31, 1988, p. 57]. Although I appreci-
ate the coverage given Zoran Corp., I
would like to correct information about
Zoran products. The DSP functions are
not really in read-only memory on the
chip, but rather are hardwired.

The comment from David Fair of Ana-
log Devices Inc. that the VSP161 can only
perform six functions is inaccurate. The
VSP161 can obviously perform many
more than six functions. The statement
that I concede the prewritten algorithms
limit where Zoran chips can be used im-
plies that Mr. Fair’s statement is true, but
I emphatically do not agree with his state-
ment. Zoran products may be somewhat
less flexible than, say, the Analog Devices
2100, but that was intentional by design.
We traded that generality to get much
higher performance and ease-of-use in
our products. Also we realized, as William
Fleck of Hewlett-Packard points out in
the following paragraph, that most DSP
applications contain a general-purpose mi-
croprocessor, which can perform the func-
tions not handled by the VSP161.

Michael Stauffer
Zoran Corp.
Santa Clara, Calif.
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Orbit Semiconductor is the
manufacturing source that delivers in the
clutch with quality, flexibility and
service in

e 1.5, 2 and 3 micron CMOS processing
e CCD, Readout, Detector and MUX

processes
o Custom process development

e Process emulation

Only Orbit gives you an on-time
guarantee. On-site CAD and test
facilities support our fast manufacturing.
And Orbit operates as a non-competing
second source, strictly serving our
customers’ needs.

Orbit is simply the fastest, most
straightforward semiconductor manufac-
turing service for hi-rel and commercial

Slam.

products. To make up for time lost on
engineering projects or to make an early
market entry, put Orbit in your line-up.
Contact Technical Marketing today.
Orbit Semiconductor. 1230 Bordeaux
Drive. Sunnyvale, CA 94089.

TWX 910-339-9307, FAX (408)
747-1263. Or call (800) 331-4617,

in California (800) 647-0222, (408)
744-1800.

SEMICONDUCTOR, INC.
A subsidiary of Orbit Instrument Corporation.

What others promise, we guarantee.

REGIONAL REPRESENTATIVES: East Coast (516)350-0940, (201)335-0680, {301356-9500, (609)428-6060, (617)894-4550 — Midwest (512)854-7550, (303)530-4520 - West Coast

(408)973-1890, (714)253-4626, (619)741-0496, (602]996-0635, (602)293-1220, (5GS5)888-0800.

INTERNATIONAL RFPRESENTATIVES: U K. Phone (0372) 376953, Tix 897628 £.G. U.K.-G, Fax {0372) 376848 - Europe Phone 06031-61805, Telex 6031 948, FAX 06031-61788
Scandinavian Countries Phone 46-8-7836640, Tix 12483 ACTAB S, Fax 46-8-€5319% - isracl Phone 972.52-551313, Tix 342541 CANER IL, Fax 972-52-543890 — Australia Phone

61-8-2235802, Tix AA39141 UNIVAD, Fax 61-8-2240464
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Silicon talks.

The most popular communication protocols are
available in silicon to simplify your designs.

With protocol controllers from Motorola,
designing data communications is easier
and their markets are more universal
than ever.before. Standard protocols are
built into silicon so there’s no need to
burden your host. Built with Motorola’s
proven HCMOS technology, they offer
the reliability you've come to expect and
the advanced designs you demand.

Communicate now with our
family of protocol controllers.

Our MC68000 Family offers three dif-
ferent protocol controllers to handle all
your data communication needs; whether
it's across the building or around the
world there’s a Motorola device that will
make your job easier. With our 68000
Family you can choose the protocol and
system designs that get you on line
quickly and economically.

X.25 Protocol Controller
1984 CCITT X.25 LAPB.

The MC68605 Protocol Controller
(XPC) implements the 1984 CCITT
Recommendation X.25 Link Access Pro-
cedure Balanced (LAPB) for US. and
European T1 applications. By generating
link-level commands and responses, the
XPC relieves the host processor of com-
munication link managerial tasks. It's
also fully DDN and Telenet certifiable.

Our XPC features an optional trans-
parent mode which allows the implemen-
tation of other HDLC-based protocols,
with user generation of all frames. The
XPC handles full-duplex synchronous
serial data rates up to a maximum 10
Megabits Per Second (Mbps) for high-
speed computer links.

Multi-link LAPD Controller
CCITT Q.920/Q.921 LAPD.

The MC68606 Multi-link LAPD
(MLAPD) Protocol Controller fully imple-
ments CCITT Recommendation Q.920/
Q.921 Link Layer Access Procedure
(LAPD) protocol for ISDN networks. The
MLAPD is designed to handle both sig-
nalling and data links in high-performance
ISDN primary rate applications.

This VLSI device provides a cost-
effective solution to ISDN link-level pro-
cessing with simultaneous support for
up to 8K logical links. The MC68606
is an intelligent communications protocol

controller compatible with AT&T specifi-
cations for ISDN devices and features
low power consumption and high perfor-
mance, with an aggregate data rate in
excess of 2.048 Mbps.

Token Bus Controller
IEEE 802.4 MAC.

The MC68824 Token Bus Controller
(TBC) s the only single-chip solution to
implement the IEEE 802.4 Media Access
Control (MAC), specified by Manufac-
turing Automation Protocol (MAP). The
TBC implements four levels of message
priority and the Request With Response
(RWR) frame type to meet the real-time
needs of factory floor communications
and MAP 3.0.

The TBC conforms to the IEEE 802.4G
standard MAC to Physical layer serial
interface to support broadband, carrier-
band, and fiber optic networks. The TBC’s
low power consumption coupled with
its extended temperature range versions
make it ideally suited for factory auto-
mation applications.

To: Motorola Semiconductor Products, Inc. -
P.O. Box 20912, Phoenix, AZ 85036

Please send me information on the following:
=  [JMC68606 Multi-link LAPD Protocol Controller [ JMC68824 Token Bus Controller
[JMC68KTBFA Token Bus Frame Analyzer [ JMC68605 Protocol Controller (X.25)

.~ = Name

Token Bus Frame Analyzer
Software speeds development

of token bus networks.

The MC68KTBFA Token Bus Frame
Analyzer Software (TBFA) is a real-time
software tool that speeds development
of token bus networks. The TBFA keeps
track of statistics while monitoring
network performance. By using the
simple menu-driven interface, the user
can define triggers to selectively store
and display frames, creating a powerful
tool for network analysis.

The TBFA is a set of four EPROMs
which runs on a VMEbus MVME372
Token Bus Controller board and requires
amodem, a VT100 terminal, and a power
source. The cost-effective TBFA sells for
about one-tenth the cost of existing
token bus protocol analyzers.

One-on-one design-in help.
Get an engineer-to-engineer update on

designing-in Motorola’s M68000 Family
of protocol controllers.

1-800-521-62/4

Call toll-free any weekday,

Were

8:00 a.m. to 4:30
p.m, MST. If the
call can’t cover
your needs, we'll
have a local appli-
cations engineer
contact you.

@ MOTOROLA

-

335ELEC051288

Q Title
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Company

Address

City

Call me ( )

State Zip
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New high performance
PC-based emulators from HP

Introducing the HP 64700 Series
emulators. Low-cost, entry-level, PC-
based emulators with features you
won't find with any others in the price
range—or even higher. The HP 64700s
deliver unmatched capability, ease-
of-use, measurement power, flexibility,
and reliability ... plus HP support.

While the HP 64700s are tailored to
meet the needs of individual engineers
and small design teams, they'll

i

T
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perform equally well for large teams
working on complex projects.

The rapidly expanding family of
HP 64700 emulators provide real-time,
transparent emulation at full processor
speeds with no wait states. The PC
user interface gives a new meaning
to the term “friendly” with features
like multiple windows, single-letter
keystroke command entry, access
to symbols for powerful debugging

\

I

-

|
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capability, timing diagrams, and on,
and on, and on. The experienced
user as well as the beginner will
appreciate how easy these emulators
are to work with.

In addition to the features shown
above, there are lots of others that
put the HP 64700s in a class by
themselves. To name a few: function
with IBM-PC, HP Vectra and
compatibles, RS-422 high-speed serial



You could spend a lot more
and get a lot less.

Multiwindow viewing allows
up to eight displays on-screen

simultanecusly:

Powerful emulation bus
analyzer with 8-level
sequencing and optional
16-channel, 25 MHz
state & 100 MHz timing
analyzer available

Up to 32 emulators can be
interconnected, synchronously
started, cross armed. cross
triggered, and halted.

interface for superior download and
upload speed, code coverage analysis
for efficient software testing and
design, host-independent portability,
and compatibility with popular absolute
file formats such as Tektronix and Intel
hexadecimal and Motarola S record.
Once you get your hands on an
HP 64700 emulator, you'll agree that
this is the new standard in the field
Especially at a starting price of $8,900

“Sky-hook” handles
plus flexible 2- to 3-foot
cables and low-profile
probes allow easy
access into target
systems.

T
T
T

Entry level HP 64700 emulators are
hardware and software compatible
with the HP 64000-UX ¢

Free demo disc.

For a free demo disc
that gives you the
“hands-on" feel for
HP 64700 Series
capabilities, call HP
at 1-800-752-0900
ext. 501A, or mail the
attached business
reply card.

(ﬁp HEWLETT

PACKARD
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SERVING WORLD-WIDE NICHES
WITH WORLD-CLASS IC PRODUCTS

What is a niche?

To many companies, a niche is a market segment targeted
by the sales department. At Silicon Systems, a niche is a
segment of the market in need of specialized products and
services, a segment not well served by the large general-
purpose companies. We target such niches at the highest
level of our company—well in advance of the actual market
needs. In this way, we have brought forth some of the
industry's most innovative products.

The Microperipheral Niche.

While pioneering the development of single-chip read/write
amptifiers for disk drives, we very early recognized the need
for a family of highly integrated disk drive IC’s. Today, as
the leading supplier of read/write amplifiers, we also offer ;
the industry’s most complete line of integrated circuits for ( (
every other major function in disk drive electronics. -
=

1

The Telecommunications Niche.

In 1979, when we were first to fully integrate a complete
dual tone multiple frequency (DTMF) circuit on a chip, we
also selected telecommunications as yet another important
niche in need of special products and services. Today,
Silicon Systems leads the industry with its highly-integrated,
pin-out and register-compatible, K-Series family of modem
IC’'s to serve operating modes world-wide.

The Custom/Semicustom Niche.

And because we started life as a custom design house,
superior design and engineering shall always remain
paramount at Silicon Systems. It's a superiority that allows
us to create and produce complex analog and digital
designs on the same chip, o create special bipolar and
CMOS monolithic circuits that other companies are unable
to produce. it is a capability key to our success—a capability
available to you for your most demanding custom and
semicustom designs.

Call Now!
(714) 731-7110, Ext. 575

For more information on our company, our products or our
capabilities, contact: Silicon Systems, 14351 Myford Road,
Tustin, CA 92680.

&’ﬁwn(fz stems”

INNOVATORS IN JINTEGRATION

Circle 131 For Career Information

“Where we design to your applications.”
20 Circle 20 For Product Information



ELECTRONICS NEWSLETTER

A DOZEN TOP COMPUTER AND COMMUNICATIONS FIRMS JOIN OS1 ENDORSEMENT PARADE

dozen of the world's biggest computer and communications companies

have joined in a resounding endorsement for the Open Systems Intercon-
nect networking protocols. The adoption of the seven-layer OSI standard for
managing multivendor networks will mean users can give greater weight to
performance—and less to compatibility—in purchasing decisions, says Murray
Weidenbaum, who heads the Center for the Study of American Business in
Washington and is the former chairman of the President’s Council of Econom-
ic Advisers. He predicts customers will see productivity gains of about 30%
as a result of the agreement. Now, instead of competing with proprietary
systems, the dozen companies will form alliances among themselves and
compete on the “‘eighth level of OSI"—how to most efficiently manage distrib-
uted computer systems—says Wi Roelandts, vice president of Hewlett-
Packard Co.'s Networked Systems Group. The 12 companies read like a
who’s who in computing: AT&T, Control Data, Data General, Digital Equip-
ment, Hewlett-Packard, Honeywell-Bull, iBM, Sun Microsystems, Telenet
Communications, Unisys, Wang Laboratories, and Xerox. The 12 companies
account for 80% of U. S. computer and telecommunication sales. O

FORD BUILDS A 1,000-GATE GaAs-ON-SILICON ARRAY

dd Ford Microelectronics Inc. to the list of firms demonstrating large-scale

integrated circuits etched in gallium arsenide on a silicon substrate. Ford
says it has fabricated fully functional 1,000-gate-equivalent arrays on 3-in.
GaAs-on-silicon wafers. At about 6,600 transistors, the array is second in
density only to a GaAs-on-silicon 1-K static random-access memory from
Texas Instruments inc., say Ford executives. The Tl part has 7,500 transistors
[Electronics, Sept. 18, 1986, p. 31]. The Colorado Springs, Coto., subsidiary
of Ford Motor Co. reports yields of up to 11% on its arrays, which incorporate
test circuitry including dividers, 8-bit adders, a 263-gate inverter string, and D
flip-flops. But at 1.2 ns, gate delays are still three to four times longer than is
common with bulk GaAs devices. Ford is pursuing GaAs-on-silicon with an
eye toward mixed-mode chips, in which high-density silicon circuits could be
combined on one chip with high-speed GaAs circuits. O

INTEL PLANS AN ASSAULT ON THE JAPANESE MARKET WITH ITS UV-ERASABLE PLDs

Intel Corp. is taking the first steps to aggressively market its ultraviolet
erasable programmable logic devices in Japan. The Santa Clara, Calif., chip
maker is offering a development system there for its entire line of EPLDs. The
EPLD-LOC software runs on the NEC Corp. Personal Computer PC-9800
series, which is the Japanese standard for desktop engineering, says Moham-
med Aboobaker, general manager of programmable logic development at
Intel in Folsom, Calif. EPLD-LOC contains a set of tools for compiling all of
intel’'s PLDs, such as its enhanced 1-um 5AC312.

TAIWANESE CLONE MAKER IS SELLING ITS CHIP SET

he U. S. subsidiary of Taiwan’s Acer Inc., which clones {BM Corp.’s Per-

sonal Computer line, is plunging into the crowded market for PC-clone
chips. Acer Laboratories Inc. of Sunnyvale, Calif., is offering a family of 13
CMOS chips for the various system-, graphics-, and peripheral-control func-
tions used in IBM's PC XT, AT, and PS/2 systems. By combining the eight
chips in the PC86 series—which is priced at $77 in 1,000-set quantities—
users can get the functions necessary to build a fully compatible PS/2 model
20 or 30, Acer says. The graphics and peripheral-control circuits can be used
separately in PC XT and AT designs. O
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AT&T MOVES INTO THE TWISTED-PAIR CHIP MARKET FOR ETHERNET

T&T Co. is getting into the local-area-network chip business with two

CMOS circuits based on an emerging standard for 10-Mbit/s Ethernet
communications. AT&T is getting a jump on the competition by unveiling the
T7210 Manchester decoder and interface chip and the T7200 multiport re-
peater controller at the Electro show in Boston May 10—just ahead of the
expected approval of the new |EEE standard this month. The standard—IEEE
802.3 10 Base.T—sets the communication protocols for Ethernet LANs on
twisted-pair wiring. A competing standard proposed by Digital Equipment
Corp. and 3Com Corp. has been withdrawn, paving the way for easy approv-
al. “We envision twisted pair as the dominant media for 10-Mbit/s LANs in the
future, supplanting coaxial cable,” says Thomas V. Gates, product manger for
MOS LAN products at AT&T Microelectronics in Allentown, Pa. Although there
are practically no twisted-pair LANs of this sort now in place, he predicts they
will make up 60% of such installations in five years. al

MENTOR AND VLS| TECHNOLOGY FORGE A STRONGER LINK BETWEEN DESIGN AND SIMULATION

In one of the first alliances between a major vendor of application-specific
integrated circuits and an equally powerful computer-aided-design automa-
tion company, VLS! Technology Inc. and Mentor Graphics Corp. have agreed
to integrate VLSI's ASIC tools into Mentor’'s CAD line. The integrated system
allows users of VLS!'s high-density ASIC technology to design chips and then
simulate them in board- and system-level applications before committing to a
design. For VLS|, the move continues its effort to merge its design tools with
those of CAD work-station vendors; last year the San Jose, Calif., chip maker
made its Portable Macro Library available on Daisy Systems work stations.[J

CRAY CANCELS ITS X-MP IN FAVOR OF A CHEAPER, MORE POWERFUL HYBRID

upercomputer leader Cray Research Inc. is replacing its popular X-MP with a

hybrid machine that can run software for both its four-processor predecessor
and the newer eight-processor Y-MP. Cray says the X-MP EA (for extended
architecture) will account for about 25% of the 65 new and used supercom-
puters that Cray will sell this year. The X-MP EA is based on a hybrid processor
built with both the X-MP’s 16-gate emitter-coupled-logic chips and the 2,500-
gate ECL arrays employed in the Y-MP. It runs software written for either
machine. Although it offers identical performance to the top X-MP—1.2 billion
floating point operations/s—the X-MP EA has four times the main memory
capacity—64 million 64-bit words. The result is a dramatic increase in price/
performance: a four-processor X-MP EA/464 with 64 million words of memory
sells for $14 million—$2 million less than the best X-MP. O

MAYBE THE CHIP ACCORD ISN'T TO BLAME FOR THE DRAM SHORTAGE

he U. S.-Japan semiconductor trade accord of 1986 has received much of the

blame for the current shortage of dynamic random-access memory chips, but
a former U. S. official who helped write the treaty says that theory is unfair. *“The
chip agreement by itself is not responsible for the DRAM shortages,” says Clyde
Prestowitz, a former Commerce Department undersecretary and now a senior
associate with the Carnegie Endowment for International Peace in Washington.
Prestowitz, who wrote Trading Flaces, a best-seller on the changing economic
roles of the U. S. and Japan, discounts the theory that the Japanese are using
the agreement as a tool to limit production. He suggests the shortage is part of a
historical supply and demand cycle in which cheap memory prices, as the U. S.
enjoyed until recently, have spurred DRAM use beyond capacity. When capacity
rises, he says, prices should fall. O
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MODEL FVC-1000

EMI Noise Sensor

NEW
MODEL FVC-30

The FVC series locates sources of EMI

Features

1. The FVC series can detect and locate sources of radiated anc conducted interfe-

rence.

2. The user can readily evaluate the effectiveness of protective measures to reduce
emissions.
3. For each classified frequency band based on the FCC, CISPR and VDE standards,
' 4 b the FVC series measwres electric field strength and magnetic field strength indivi-

dually, which are potential sources of EML.
4. An electric near field probe and a magnetic near fieid probe cf high sensitivity are

To know the EMI immunity
of your equipment--:

o IMPULSE NOISE SIMULATOR
@ ELECTROSTATIC DISCHARGE SIMULATOR

o VOLTAGE DIP SIMULATOR

NOISE LABORATORY CO.,LTD.
2662-1, NOBORITO, TAMA-KU, KAWASAKI CITY, KANAGAWA PREF, 214 JAPAN
TEL(044)933-24311 FAX(044)932-4511

Circle 23 on reader service card

furnished as standard accessories.

FVC-1000
Frequency range 30MHz ~ 88MHz
88MHz — 216MH:z
218MHz ~ 470MHz
470MHz ~ { 0COMHz
7% Simultaneous 4 spectra
' measuremeant
Display 20-point LED bar graph
display for each frequency
| band.

Equipment summary

FVC-30
100KHz ~500KHz
i S500KHz~ 3MHz
3MHz~ | 0MHz
‘ 10MHz~ 30MHz
3 Simultaneous 4 spectra
_measurement
| 20 point LED bar graph
display for each frequency
| band.

 NOISE,

NQISE LABORATARY CQ.,

23



Fred Molinari,

President

Whydid we make so
much Image Processing
software for the

MicroVAX?

Fred madeusdoitt.

Our complete line of software and hardware for the
MicroVAX™ makes image processing sinfully easy.
DT/IDL is an extensive, command-driven scientific

software package for non-programmers. It has every-
thing you need to perform real-time frame grabbing,
contrast enhancement, radiometric correction, frequency
domain analysis, arithmetic operations, histograms, and
convolutions.

DT-IRIS,” a package for programmers, offers numer-
ous routines for frame grabbing, contrast enhancement,
windowing, arithmetic and logic operations, convolution,
histograms, zoom, pan, and scroll.

Finally, our DT 2651 stand-alone frame grabber board
and optional DT2658 frame processor plug easily into the
MicroVAX for real-time image capture, processing, and
display. With them, you won’t need external box or multiple-
board subsystems.

To find out how you can make image process-
ing easy without selling your soul to do it, give us a

= (617) 481-3700.

To learn more, call to receive the premier

1] edition of our 1988 Image Processing

A Handbook Set, including the 1988 Catalog
“““““ featuring full product information and appli-
% cation stories, and the 1988 Product Summary
complete with pricing.

c |

T T | I I |
Image . l RS-170, NTSH Number | RealTime | Input |  Memory-Mapped Block NxM Conv, Math,
: Spatial Gray 270 ' VCR | Slow-Scan g | _ Real-Time i Software .

P'?::f&"g | Resolution | Levels P’}\E gggfaﬁ:;e ICompatible | Compatibte "l'n\;'ud‘? Fé:::f ’"dl_ﬂ.‘[’:""‘! F':d':fng:g" m’“ Processing L{g}:nuggtnoggz:gls' Support | Price
-— } ! : : —— 4 4 +— j ! L
~DT26s1 | ‘ 2 Buffers r oHRSS |

st st (2| /|| /| e /) G |
Aux. Frame Proc. | i l | 512x512x16 {512 KB) ($3750) ‘

DATA TRANSLATION

World Headquarters: Data Translation, inc , 100 Locke Drive, Marlboro, MA 01752-1192, (617) 481-3700 Tix 951646

United Kingdom Headquarters: Data Tr ion Ltd., The Mulberry Business Park, Wokingham, Berkshire RG11 2QJ, U.K. (0734) 793838 Tix 94011914

West Germany Headquarters: Data Translation GmbH, Stuttgarter Strasse 66, 7120 Bietigheim-Bissingen, West Germany 07142-54025

International Sales Offices: Australia (2) 662-4255; Belgium (2) 735-2135; Canada (416) 625-1907; Chile (2) 25-3689; China (408) 727-8222, (8) 721-4017; Denmark (2) 274511; Finland (90)
372-144; France (1) 69077802; Greece 951-4944, 527-039; Hong Kong (3) 771-8585; India (22) 23-1040; Israel (3) 32-4298; Italy (2) 82470.1; Japan (3) 502-5550, (3) 375-1551, (3) 355-1111;
Korea (82) 756-9954; Netherlands (70) 99-6360; New Zealand (9) 504-759; Norway (02) 55 90 50; Portugal 545313; Singapore 7797621; South Africa (12) 46-9221; Spain (1) 455-8112;

Sweden (8) 761-7820; Switzerland (1) 723-1410; Taiwan (2) 709-1394; United Kingdom (0734) 793838; West Germany 07142-54025.

VAX is a trademark of Digital Equipment Corporation. Data Translation is a registered trademark, and DT-RIS is a trademark, of Data Translation, Inc.
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SMC VIDEO CONTROI.I.ER GIVES TERMINALS SUPER FAST WINDOWING

esigners of the next generation of terminals can build in sophisticated

windowing capability—up to 127 windows per screen—with Standard
Microsystems Corp.'s CRT97C11 Video Engine for Windows chip. Fabricated
in 2-um CMOS, the View chip handies the multisession, multihost terminal
applications coming in the next two years, says the Hauppauge, N.Y., com-
pany. Besides greatly enhancing functiorality, the View chip will cut window-
ing-software development time 80%. That's because windowing is implement-
ed mostly in hardware, which also boosts speed on an order of magnitude
compared with software-implemented windows. What's more, since the chip
uses a character-mapped—not bit-mapped—display scheme, it requires less
memory—ijust 4 Kbytes instead of 256 Kbytes for a 512-by-512-pixel screen.
Available now, the CRT97C11 costs $32.35 each in 100-unit quantities. [

MIPS 12-MIPS SYSTEM ACHIEVES UP TO 15 TIMES BETTER PRICE/PERFORMANCE

IPS Computer Systems inc. is delivering 12 million instructions/s in its

newest multiuser computer system based on the Sunnyvale, Calif., com-
pany’s R2000 reduced-instruction-set multichip processor. At $2,500/mips,
the M/ 120 also offers the lowest cost per mips of any server or minicomputer
class machine on the market—typically 5 to 15 times more cost-effective than
competing systems. Running at a 16.7-MHz clock speed, the M/120 executes
over 27,400 Dhrystones/s and 9,100 KWhetstones/s. By tightly coupling the
R2010 floating-point chip with the R2000 processor, MIPS engineers attained
2.1 million floating-point operations/s on the M/120. it is available now in both
9- and 12-mips versions for about $26,500 and $30,000, respectively. [

HUGHES TESTER MAKES IT EASIER TO FIND FLAWS IN WIRE ASSEMBLIES

Finding the minute discontinuities in solder and crimp connections that often
plague complex wiring assemblies can be made considerably easier with a
new tester developed to improve reliability on missile programs at GM Elec-
tronics/Hughes Aircraft Co. The Model 303 discontinuity tester proved itself by
increasing manufacturing yields of flexible printed wire assemblies by more
than 100%, says an official of Hughes’ Industrial Products Division, Carisbad,
Calif. It works by continuously applying a dc current through all circuits of a
wire harness during the environmental (vibration or thermal cycling) testing
cycle. The tester detects microscopic breaks by increasing impedance, in a
process also called “intermittence monitoring.”’ The basic unit, at under
$30,000, is modular, so the number of output channels can be expanded.
Delivery takes about 90 days. O

SOFTWARE GIVES ON-LINE TRANSACTION PROCESSING AN IBM ALTERNATIVE

he new wave of distributed hardware architectures can now attain its full

parallel-processing-performance potential in on-line transaction processing
by using VIS Systems Inc.’s Unix-based VIS/TPS software package. Further-
more, OLTP shops can now look at cost-effective alternatives to IBM Corp.
hardware. Until now, Unix’s multitasking capabilities have been degraded in
OLTP applications because Unix—created for academic and engineering
uses—has gaping holes in connectivity and could not handle applications
programs written in CICS Cobol. Within VIS/TPS, the VIS/Online-Exec exe-
cutes applications in CICS Cobol translated from IBM’'s MVS or DOS to the
Unix environment. Communications and file server software handle the distrib-
uted processing interface; other modules translate most CICS Cobol applica-
tions into the Unix environment. Available now from the Dallas startup, VIS/
TPS software systems start at $50,00C. |
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HARRIS 16-BIT MICROCONTROLLER TARGETS REAL-TIME APPI.ICATIOHS-

look for Harris Corp. to invade the market in real-time applications such as
vision systems and robotics with a 16-bit microcontroller that runs at 10
million instructions/s. Although not as fast as some recently announced 32-bit
microcontrollers  [Electronics, March 17, 1988, p.64], the Forth-based
RTX2000 features a unique bus that allows the attachment of external
application-specific peripherals by providing a path directly through the inter-
nal arithmetic logic unit and register stacks. By using a proprietary Quadbus
architecture that is not dependent on pipelining to achieve performance, the
RTX2000 features interrupt response times of less than 400 ns and context
switching times of less than 2 ps. Available in sample quantities now from the
Melbourne, Fla., company, the RTX2000 is $190 each in 1,000-unit lots. O

SIEMENS GATE ARRAYS LET DESIGNERS MIX CML AND ECL ON SAME CHIP

Designers of high-speed semicustom logic can now mix current-mode and
emitter-coupled logic on the same chip, thanks to a new family of gate
arrays from Siemens Semicustom Products of Santa Clara, Calif. The 1,500-,
2,500-, 7,000-, and 10,000-gate SH100E arrays team the high-density, low-
power advantages of CML in circuit paths where speed is not crucial with
ECL's raw speed in the circuit's critical paths. The arrays also offer a range
of power-programming options for each gate, allowing further tailoring of the
power/speed trade-offs appropriate for each area of a design. The input/
output circuits can be customized individually to TTL or ECL levels, as well.
At full clip, gate delays are 120 ps, or 90 ps when differential drive is used.
The arrays will be available in the third quarter, but the Oxis llIH process used
for the arrays is in production. Design manuals are available now. O

ANALOG DEVICES FLASH CONVERTER BOASTS DOUBLE THE FULL-POWER BANDWITH

Analog Devices Inc.'s 8-bit AD770 flash converter may not be the fastest on
the market at that resolution, but the Norwood, Mass., company says its
250-MHz full-power bandwidth is more than double the best the competition
has to offer. it closest competitor’s full-power bandwidth is 120 MHz. The
AD770 is no speed slouch either, running at 200 megasamples/s compared
with the competition's 300 megasamples/s. The bipolar AD770 flash convert-
er is fabricated with an emitter-coupled-logic process and extensively tested
so that Analog Devices can specify better signal-to-noise performance—45 dB
at 10 MHz, 30 dB at 100 MHz—at higher frequencies than any competitor.
The chip’s bandwidth will be especially useful in digital oscilloscopes, radar
signal processing, and digital radio. It will be available in late May, priced at
$175 each in 100-unit quantities. |

NATIONAL INSTRUMENTS KIT TURNS SUN WORK STATIONS INTO LAB CONTROLLERS

Engineers who want to use Sun Microsystems Inc.'s models 3 or 4 work
stations as instrumentation controllers can get a big assist from a new kit
from National Instruments Corp., Austin, Texas. The GPIB-S3/4 kit includes a
high-speed VMEbus IEEE-488 interface board, adapter bracket, interconnect-
ing cable, and Unix software handler on a Sun cartridge. National Instru-
ments says its Unix software handler is more extensive than boards offered by
the competition, and includes 30 of the more frequently used function calls
between the computer and an instrument. In addition, the kit is fully assem-
bled mechanically, with the backplane connector mounted on the assembly
bracket, a step that is often left to users with similar products. The kit provides
data transfer between instruments and the Sun work stations at 500 Kbytes/s.
The $2,745 kit is available immediately. O
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FL.\.IKE 8840A MULTIMETER

LUKE AND PHILIPS - THE GLOBAL ALLIANCE IN TEST & MEASUREMENT

PHILIPS,

This meter has what you need most—
Superb accuracy and proven reliability

The Fluke 8840A is your hest choice
for accuracy, readability and over-
all performance in a 5'2 digit
multimeter.

The Fluke 8840A is the world’s best selling
5% digit DMM. For good reason. Basic dc
accuracy is 0.005% at one year. Basic ac
accuracy at one year is 0.16%, and one
year basic resistance accuracy is 0.013%.
With users discovering their 8840A' typi-
cally exceeding these specs at each one-
year calibration cycle.

BEPEEG

The specs are even better for the 8842A.
It offers 0.003% basic dc accuracy and

Circle 27 on reader service card

0.08% basic ac accuracy at one year. Res-
olution is 100 nV on dc readings, and 100
L resolution on resistance readings.

Plus a two year calibration cycle and
warranty.

Nothing in its class can match the 8840
Series for field-proven reliability: 60,000
hours MTBF for the 8842A, and nearly
70,000 hours for the 8840A.

And nothing can match the 8840 Series
for ease of operation. The vacuum fluores-
cent display is the most readable you've
ever seen. True-RMS ac and IEEE-488
interface options let you configure the unit
the way you need, 50 you aren’t stuck with
features you don't want.

An adjustable tilt-stand for bench use

is standard. But rack mounting is quick
and trouble free. Closed-case calibration
reduces maintenance time. And through-
put can be set for 2.5, 20, or 100 readings
per second, making the 8840A the fastest
in its class.

Put the world’s most popular 5%: digit
multimeters to work for you today.

For your nearest distributor call
1-800-44-FLUKE, ext. 33.

John Fluke Mfg. Co. Inc., P. 0. Box C3090,
M/S 250C, Everett, WA 98206.U.S.:
206-346-5400 CANADA: 416-890-7600
OTHER COUNTRIES: 206-356-5500

© Copyright 1988 John Pluke Mfg. Co., Inc. All rights reserved.
Ad No. 1271-F8842

FROM THE WORLD LEADER
IN DIGITAL MULTIMETERS

FLUKE 8840A FLUKE 8842A

0.005™ basic dc accuracy (1Yr.) 0.003% basic dc accuracy (1Yr.)

0.16% basic ac accuracy (1Yr) 0.08% basic ac accuracy (1Yr.)

0.013% basic chms accwracy (1Yr.) 0.008% basic ohms accuracy (1Y)
ion to 14V, 10 wA, 1mQ Resolution to 100 aV, 1 uA, 100 pQ

One year warranty Two year warranty

88404 $795 8842A $995

8840A-05K IEEE-488 option  $170 8842A-05K IEEE-488 option  $170

8840A-09K AC True-RMS option$205 8842A-09K AC True-RMS option$270
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While developing software tor the BI-B Bomber radar system, Westinghouse Defense landed
on « tough problem — integrating its computer resources. “We needed a complete network that
would allow hundreds of software engineers across the country to interact, create, enhance and
maodify the software] says Ron Clanton, Manager of Software and Information Systems.

‘The solution was a network from Digital.

Remarks Clanton, “The network is so comprehensive, it extends even to the air in our Flying
Software Lab. Giving us real-time, in-flight software testing and development capabilities. The Software
Lab alone provides a cost savings of up to 98% versus traditional in-flight testing in the B1-B Bomber”

“A networked software
engineering environment that
helped Westinghouse

' Defense zero in on ways to
cut in-flight test costs by 98%!

“But our savings don't stop there; continues Clanton. “With the VAX™ architecture and the
VMS" operating environment, engineers both on the ground and in the air can react instantly to
each other’s modifications” He adds, “That’s sharing their knowledge and expertise faster and more
productively than they ever thought possible. Which, of course, provides for a better end product”

Clanton sums it up this way, “Our Digital network and The Flying Software Lab allow us to
cut software developmenr time and costs across the board. And that’s increasing our productivity
and ability to compete for similar projects”

To find out how Digital can give you a competitive edge, write: ™
Digital Equipment Corporation, 200 Baker Avenue, West Concord, m n E n u E n
MA 01742. Or call vour local Digital sales office.

0 Digitd Fquipinent Corparation. 1988
‘The Dignal Togo, VAN and Y MS are trademaris of Digital Equipment Corporation,
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porerDigital Oscilloscopes

The Scopes. Nicolet digital oscilloscopes offer ten times the accuracy and as

cupyluring abilifies

& Ncalet Rigitat much as one hundred times the resolution of analog oscilloscopes. A wide range of
oscillescope with the digitizer speeds provide solutions for virtually every measurement problem. Our
compuling abilities latest plug-in module, the 4570, has 12-bit resolution at the unprecedented digitizing
of your IBM PC. speed of 10 MHz. Accuracy does not have to be sacrificed for speed! Neither does
Connected via the RS-232 sweep length. Waveforms composed of up to 16k data points are available regardless
of the speed. Cursor readout of measurement values, “zoom’ expansion to X256,
or the IEEE-488 (GPIB) continuously variable pretrigger data capture, and built-in disk drives all contribute
interface, the power of to Nicolet's measurement expertise.
modern signal analysis From low cost portables to high performance laboratory systems, Nicolet digital

can be easily realized, oscilloscopes were the first and are still the best.

@
8003363099 Nicolet Software
. 07 608/273-5008 The Software. Powerful, easy to use software packages are available for every

Az - - Nicolet scope. Data transfers into the PC as well as mathematical data manipulation
(FFT, integration, RMS, multiplication, etc.) can be accomplished without program-
ming or computer expertise. Waveforms can be displayed on the PC screen, stored
on the disk drive, and plotted on paper. The powerful new Waveform BASIC program
can also operate as a waveform manipulation /anguage. Using commands similar to
standard BASIC, customized waveform calculations can be written quickly and easily.

Capture, analyze, store, and plot data with the convenience and ease of a Nicolet
e oscilloscope and Nicolet software.
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CHIP BUSINESS PICKS UP SPEED;
GROWTH HEADS TOWARD 30% THIS YEAR

But In-Stat’s Beedle sees the present quarter as the ‘peak of this cycle’

PHOENIX
Buoyed by the strength of a 16-month
comeback from the depths of its
worst decline ever, the chip business is
still picking up speed in the first months
of 1988. In fact, prospects appear so
good that projections of 1988 worldwide
sales growth are continuing to head to-
ward the 30% level.

But amid the satisfaction and congrat-
ulations, some veteran market watchers
and industry insiders, scarred by previ-
ous boom-and-bust experiences, are be-

key office-and-computer-equipment seg-
ment itself, the main semiconductor cus-
tomer whose own sales picture had been
somewhat flat during 1987, turned up
strongly earlier this year, he points out.
The first two months of 1988 saw com-
puter shipments running some 23%
ahead of those recorded in 1987, the
best performance since the boom years
of 1983-1984.

But Beedle says that despite all the
good news, a study of past chip cycle
patterns and reports of growing abuses

try insiders, also ranks as one of the
best signs of a market peak, he says.

Thus for 1988 overall, Beedle is stick-
ing with his forecast, which is for 26.5%
U.S. growth in 1988, from 1987's
$10.259 billion. This will decline to just
6.2% growth next year, he says, and
slide even further—to 5.7%—in 1990 (see
figure).

Other chip market researchers have
somewhat similar outlooks, but differ on
timing. Dataquest Inc., for example,
thinks that chip consumption is still

ginning to pick up bad vibes from
the system’s abuses that often signal
a downturn. Others believe that
newly placed safeguards will cushion
any such fall.

As April turned into May, a flurry
of new forecasts arrived for semicon-
ductor industry experts to mull over.
They came from In-Stat, Dataquest,
and the World Semiconductor Trade
Statistics Committee. The crystal-ball
gazers tend to agree on a continued
strong 1988, but some see gathering
clouds for 1989.

Jack Beedle, president of In-Stat
Inc. and a well known bear, is among
those detecting early warning signs.
He posed some pregnant questions
and gave some worrisome replies in
Phoenix last week at his annual fo-
rum for the semiconductor industry.
“Are we overheating? Are we wor-
ried? Have we learned anything from
the last time? The answer is ‘Yes' to

so’ to the last.”

A DIP AHEAD FOR iCs?

U.S. CONSUMPTICN (S BILLIONS)
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the first two questions, and ‘I hope Accordingtoin-Stat,U. S.chipbusiness will hitatrough
in 1990 after good 1988 growth and a modest 1989 rise.

“gathering momentum and will not
eventually peak until next year,” ac-
cording to Joseph Borgia, semicon-
ductor analyst at the San Jose, Calif.,
consulting firm. Buyers still have not
let inventories get out of hand and
the build-up phase of this chip cycle
generally is under better controi
than in the past, he says.

Dataquest sees “good news for the
next 12 months,” says Manny Fer-
nandez, its president and chief execu-
tive officer. But Dataquest spots the
U.S. market higher than does In-
Stat: $11.1 billion last year, going to
$20.9 billion in 1992. The forecast
spots the fastest growth in the Far
East. In its view, the Asia-Pacific re-
gion will surpass Europe in semicon-
ductor consumption by 1992. The
compound annual growth rate from
1987 to 1992 will run 24%, twice that
of the U.S. and Japan, Dataquest
estimates.

The World Semiconductor Trade
Statistics, gathered by a committee

His prognostications are cautious.
They call for orders to peak this quar-
ter, traditionally the strongest, with a
gain of nearly 14%. This strength is ap-
parent from March U.S. bookings, the
latest available monthly semiconductor
results. “March bookings hit an all-time
record high of $1.359 billion, surpassing
the previous high of $1.274 billion in
April 1984, Beedle says.

Moreover, the pattern of new orders
is also encouraging, he says. “They ap-
pear to be based from all segments of
the end-use markets, rather than isolat-
ed to just the computer industry, as has
been the story in past upturns.” The

stirred by the continuing shortage of dy-
namic random-access memories cause
him to call the present quarter “the
peak of this cycle” He predicts that
bookings will plunge in the third quar-
ter, winding up with an increase of only
4.8%, and actually decline by about 3%
in the fourth quarter.

His reasoning is that big device or-
ders now being placed should satisfy de-
mand for months ahead and buyers will
therefore pull back sharply. Double and
even triple ordering of DRAMs by hard-
pressed computer manufacturers, which
is now being widely reported by indus-

that groups the globe’s major chip
makers, show ‘“expansive growth
through the end of 1988.” Douglas An-
drey, industry statistics manager for the
SIA and the U. S. representative for the
committee, sees an upward bound of
30.1% to $42.3 billion for world semicon-
ductor sales in 1988, then expects
growth will moderate to 3.9% in 1989 as
demand from equipment makers eases
and chip makers build up their capacity,
particularly for DRAMs. “But the indus-
try will return to double-digits in 1990
and 1991 as the cyclical demand recov-
ers,” Andrey adds.

Japan now ranks as the world’s top
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market, with $12.7 billion last year and
with a projected rise to $22.8 billion by
1991. The U.S. market does not qualify
as a close second. It posted $10.2 billion
in 1987 and will fall further behind by
1991 with a forecasted $16.8 billion.
Western Europe runs a distant third:
$6.1 billion last year, $9.7 billion in sight
for 1991.

The most dramatic growth, the world
survey predicts, will take place in the
“other international marketplace”—es-
sentially the Asia-Pacific region outside
of Japan. The region should double its
market size to $7.1 billion by 1991.
BUST COMING? So why are Beedle’s fig-
ures so bearish, and why are he and
others concerned? They know the cycli-
cal nature of semiconductors. Very
strong boom times such as those the
industry is now experiencing are charac-
terized by book-to-bill ratios rising well
above parity, leading to product scareity
and long delivery times. The euphoria of
strong business in turn encourages ex-
cess expansion of capacity to meet that
demand, over-ordering by customers
amid price increases, and a feeling that
the good times will never end. But when

supply grows to the point where it ex-
ceeds demand—and it happens every
time—a classic economic bust follows on
its heels.

The most recent example, still haunt-
ing the industry, is the nightmare period
of 1984-85. That free fall was caused
largely by wild over-ordering stemming
from the explosive growth of the per-
sonal computer market earlier in the de-
cade. In 1984, U.S. chip production
grew an astounding 49.4% to record
sales levels, only to plunge 30.2% in
1985, according to the In-Stat records.
Total industry losses over the next two
years ran up into billions of dollars,
most sources say, with even the highly
integrated Japanese component produc-
ers suffering.

TAKING PRECAUTIONS. That's why offi-
cials at the Phoenix gathering said they
are determined not to suffer the pain
again. And by most accounts, their ac-
tions back up their words. Production
capacity is being added slowly and cau-
tiously, and bookings are being tracked
closely to avoid the double and triple
orders (the situation where customers
place the same order with several chip

suppliers to make sure of delivery).

One school of thought is that those
tight controls will keep the situation in
check—to a point. “It is not at all like it
was in 1984,” observes Charles E.
Sporck, president of National Semicon-
ductor Corp., Santa Clara, Calif. How-
ever, he adds, “it could happen if we
continue the current trend.” His biggest
worry is lead times on deliveries, which
are still stretching out in most integrat-
ed-circuit areas, in addition to DRAMs.
Sporck, for one, welcomes Beedle’s fore-
cast that there will be a slowdown for
the second half of 1988. “Right now, the
business [book-to-bill] is more hectic
than I would like.”

James Norling, vice president and
general manager of Motorola Inc.s
Semiconductor Products Sector in Phoe-
nix, scoffs at the accuracy of the bullish
figures for 1988, “Who's to say the rest
of 1988 will be such a smasher?” he
asks. He says that Motorola’s chip or-
ders are strong, promising a good third
quarter. Visibility after that becomes
cloudy, but the final three months are
traditionally the weakest booking period
of the year. -Larry Waller

SOFTWARE

VHDL: THE LINGUA FRANCA OF DESIGN?

NEW YORK
he Pentagon for years has wanted a
standard hardware description lan-

guage and it even designed one—VHSIC
Hardware Description Language, or
VHDL. There was only one catch: poten-
tial users didn’t adopt VHDL, because
they didn’t want to take the time to
learn it. But now that attitude is chang-
ing as the arrival of practical tools per-
mits even those who don’t understand
the language to use it.

In fact, VHDL could “become the lin-
gua franca of electronic design,” says
Larry Saunders, an advisory engineer at
IBM Corp.’s Application Business Sys-
tems Division in Rochester, N.Y.
Saunders is also chairman of the
VHDL Analysis and Standardiza-
tion Group, a subgroup of the
IEEE’s Design Automation Stan-
dards Subcommittee.

The reason: with VHDL, a design
specification expressed in multiple
levels of abstraction can be written
in a form readable by both human
beings and computers. The design
can then be verified through simu-
lation before hardware is construct-
ed. VHDL also provides a vehicle
for accurate, systematic design
documentation.

The key that opens that door is a

tage Analysis Systems Inc. The Fre-
mont, Calif., startup has developed the
Electronic Design Spreadsheet, VHDL-
based design tools that fit seamlessly
into the window-based Mentor Graphics
Corp. design environment and make the
little-known language disappear from
view (see figure). This is a distinct ad-
vantage, because only a handful of
VHDL experts understand the language
and can read and write hardware de-
scriptions expressed in it. With Vantage,
the VHDL component remains in the
background, transparent except when
models not already in the library must
be written.

The Electronic Design Spreadsheet

set of sophisticated “what-if” simu- VHDL isinvisible toa designerusingVantagetools:heonly two minutes by Vantage's soft-
lation tools for VHDL from Van- sees his schematic and the waveforms from the simulator. ware, says Ronald Abelmann, com-

thus makes a ready vehicle for defense-
contract design, the first tool to do so
within the context of a complete, inte-
grated design environment. It also uti-
lizes the performance advantages of
highly integrated design tools and the
behavioral-level simulation made possi-
ble by the presence of a library of
VHDL models. A designer can check out
the functionality of his board or semi-
custom-chip design through simulation
very quickly. He can make incremental
changes in his design and get it back
into simulation almost as fast as a fi-
nancial spreadsheet can be rejiggered
and recalculated. The developers say the
tools make the design environment
three to ten times more productive.

This marks a major change for
electronic design simulation, which
exists almost exclusively in a batch-
oriented environment requiring a
long sequence of steps before a
changed design can be simulated.
In batch-oriented environments, the
schematic is checked; the netlist is
expanded, generated, translated,
and compiled; and the simulator is
initialized and set up. Only then can
simulation begin, often hours or
even days after the design change
was made.

The time lag is reduced to one or
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SINGLE-SHOT
PULSES TO
390 MHz




VISIBLE!

ONLY FROM TEK.

Now you can locate elusive
glitches, pulses and infrequent
events other scopes fail to
show—using the 350 MHz
Tek 2467 Transient Intensifying
Oscilloscope.

faults in normal room light. You

don't need a viewing haod. Being

able to pinpoint problems this

readily makes the critical difference

in many troubleshooting situations.
In short, seeing is believing.

350 MHz
Tek 2467.

The 2467's 4 cm/ns visual writ-
ing speed is 700 times faster than
that of any other portable instru-
ment, thanks to Tek’s patented
microchanne! plate CRT.

What it
displays,
competitors
don’t even
see.

The result: you see everything
that happens in your circuit,
whether it occurs once or
repetitively. Including asynchro-
nous noise, crosstalk, bus conten-
tion, marginal timing, metastability
and even the one-in-a-million
anomaly.

Because the 2467 specifies
visual writing speed, not the
photographic writing speed of
other scopes, you can view all

[ Tektronix 2487 ww eimi

Y

i

Four independent channels,
500 ps/sec sweep speeds, 1%
timing accuracy and 2% vertical
accuracy enhance the 2467
probtem-solving power.

Built-in automation ‘eatures
help speed your troubleshooting
even more and make this one of
the easiest scopes to use. It sets
up in seconds, for example, at the
push of a button.

A complete
measurement
package that
setsup in
seconds.

Ask your Tek representative for
a 2467 demonstration—and see
just what you've been missing.
For additional information, return
the reply card or call Tek direct:
1-800-426-2200.

World Radio History

When the
measurement
counts, count
on Tek.




filters

dc to 3GHz
from $9.95

. low pass and high pass filters
. rugged one-piece design
. pin and connector models

immediate Delivery
call or write for Free 64 page guide

- - - -
[ Mini-Circuits
A Cwision of Scientific Components Corporation
P.O. Box 166, Brooklyn, New York 11235
(718) 934-4500
Domestic and International Telexes:
6852844 or 620156
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Contactless de-soldering
and soldering with
the Leister-Labor “S”
Hot Air Tool
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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
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lipan_v president. He expects the soft-
ware’s impact on hardware design to be
similar to that of spreadsheets in the
financial community—making incremen-
tal “what-if” electronic design possible
for the first time. The designer can see
a waveform-based simulation display re-
flecting the results of a change made at
the schematic-entry level almost
immediately.

VHDL is an offshoot of the Penta-
gon’s Very High Speed Integrated Cir-
cuit project; its goal is a standard to
supersede the Babel of hardware-de-
seription languages used in the design
of military electronic systems.

The DOD developed the first several |

versions of VHDL through contracts
with such companies as Texas Instru-
ments Ine., Dallas, and Intermetrics Inc.
of Cambridge, Mass. The DOD’s latest
version, VHDL 7.2, is now being re-
placed by IEEE 1076. A VHDIL work-

shop held in April at the University of |

Virginia marked the first time that sev-
eral companies revealed work they are
doing on VHDI based tools outside of
direct DOD contract efforts, says IBM’s
Saunders. IBM has major internal ef-
forts to develop these tools, he adds.
Also, General Electric Co. has developed
a VHDL simulator. —Jeremy Young

| APPLICATION-SPECIFIC ICs

'GE IS TAKING THE FASTRACK
TO CATCH UP IN ASICs

SOMERVILLE, N.J.

E Solid State isn’t happy with its

ranking in the application-specific in-
tegrated-circuit market, although it’s
the 10th biggest supplier of standard-
cell ASICs in the U.S., and 18th in gate
arrays—and rising fast. So GE is adding
something to its arsenal: Fastrack, a de-
sign-automation software system that
ties its ASIC design tools together in a
single user-friendly environment.

GE’s ASIC sales totaled $57 million in
1987, according to Integrated Circuit
Engineering Corp., a Scottsdale, Ariz.,
market researcher. GE says its CMOS
standard-cell and gate-array sales were
up 175% from 1986, and that it expects
to continue that kind of explosive
growth in the future—more than double
that of the industry at large. GE’s stan-
dard-cell sales hit $31 million in 1987. In
gate arrays, where it is still a relative
newcomer, sales were $26 million.

Enter Fastrack. Instead of offering

| customers basic software support for

the Daisy, Mentor, P/CAD, or Valid
work stations, it is making available a
fully automated ASIC design system—
the first of its kind, the company claims.
The package will debut in Anaheim,
Calif., at the Design Automation Confer-
ence, June 12-15, and will be available
by the end of the year.

Based on a design-automation pack-
age licensed from EDA Systems Inc., a
two-year-old Santa Clara, Calif,, startup,
Fastrack will expand the reach of de-
sign tools like Mimic, GE’s design-simu-
lation system. Right now only about
20% of its customers have that simula-
tion capability, instead relying on GE to
do the simulation before committing a
design to silicon, says Paul Sferrazza,
Solid State’s manager of ASIC product
marketing.

EDA’s Electronic Design Management
System, the core technology in Fas-
track, coordinates, tracks, and controls

GE HAS A WAY TO GO
Gate arrays I Standard cells
1987 sales in $ mitlions
1. Fujitsu 420 1. AT&T 160
2. NEC 265 2. T 91
3. LSt Logic 255 3. NCR 75
4. Plessey/Ferranti 125 4. VTI n
5. Motorola 103 5. Toshiba 64
6. Honeywell N/A 6. OKI N/A
7. Toshiba N/A 7. int’l Micro. Products N/A
8. Siemens N/A 8. Mitsubishi N/A
9. Hitachi N/A 9. Zymos N/A
10. AT&T N/A 10. GE Solid State 64
18. GE Solid State 26
SOURCE INTEGRATED CIRCUIT ENGINEERING INC

With a total of $57 million in ASIC sales in 1987, GE trails the pack in both gate arrays and
standard cells. But the company says its growth—175% since 1986—is double the industry’s. |
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[ data from the various design tools— -

such as Vital, GE's place-and-route pro-
gram, or Mimic—and presents that data
to users through a graphical interface.
The result, GE hopes, is a tool that
will enhance its ability to attract new
ASIC customers by putting more of
GE'’s software tools into the customers’
hands. Although GE, like other ASIC
vendors, offers design software for use
on Apollo Computer Inc. work stations
and Digital Equipment Corp. VAX mini-
computers, until now it hasn’t been able
to provide an integrated package.
“Many of these tools have been
locked pretty much on VAX VMS sys-
tems,” says James Gillberg, GE's direc-
tor for ASIC products. Since GE's in-
house designers use VAX work stations,
he adds, “historically, we've always in-
troduced new tools or libraries on the
VAX first.” Three months to a year lat-
er, tool kits for use in Valid, Daisy, and
Mentor Graphics work-station environ-
ments would begin to hit the market.
IN A HURRY. But customers who wanted
their design completed yesterday won’t
wait six months for a tool to run on
their work stations. They want the most
powerful tools, the latest cell libraries,
and the ability to create entire designs
in their own engineering labs now. Fas-
track, Gillberg says, is the answer.
“By encapsulating our software in
EDA’s [system], we can differentiate
our software,” Gillberg explains. “We
can offer a second level of capability
that’s not readily available elsewhere.”
Today, users cannot freely jump from
one design tool to the next—they have
to exit each program before entering
the next. Data has to be handed off
from program to program, a process
that can lead to errors and delays. But
by tying the programs together in one
environment that includes a shared data
base, a common interface, and a data-
management system, GE expects to
boost users’ productivity and eliminate
data-transfer errors. -Tobias Naegele

processor, or build on work the Penta-
gon has already paid for—the Defense
Advanced Research Projects Agency’s
Core MIPS Instruction Set.

The Air Force has asked the Society
of Automotive Engineers to recommend
a new standard. It would succeed the
current workhorse, the 16-bit 17504, as
the primary avionics computer in future
airplanes, helicopters, and missiles.

The SAE’s Avionics Division isn’'t go-
ing to sort out its options overnight,
though. It will take a year or more for

AVIONICS

THE NEXT AVIONICS
COMPUTER IS
LIKELY TO BE RISC

NEW YORK

he Air Force is looking for a 32-bit

standard -architecture for its next
generation of avionics computers, and it
now seems likely that the choice will be
a reduced-instruction-set-computer de-
sign. Actually, the service has three op-
tions: it can design an instruction-set ar-
chitecture from scratch, choose one

Electronics/May 12, @8

from a commercially available micro-

[ its task groups to provide any real re-
sults of their work, and some disagree-
ment is already apparent. About all that
is clear, in fact, is that option one, de-
signing a new instruction-set architec-
ture from scratch, is probably too diffi-
cult, time-consuming, and expensive,
says Jim James, chairman of the SAE
Avionics Processors Committee.

The second route, standardizing on a |
currently available commercial micro-
processor, would also cause problems,
l says James, who is manager of avionics J

GET INTO
THE FASTEST GAME
IN TOWN.

High-speed chips, high-speed QuickChip™ turnaround—
it's our 8.5 GHz process. . . that's our game. For
semicustom ICs, there's no better, faster source. Bet on it

For a sure win, call Tektronix
1 800-835-9433. Ask for Ext. 100.

Tektronix

COMMIT TED T0 EXCELLENCE
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This is the stuff reputations are
built on.

A cell design with 100,000 gates.
More than 1000 library elements.
2MB of memory. And sub-micron

blocks, including 16 and 32-bit micro-
processor cells and industry-standard
processor and peripheral functions;

the longest list of SSI and MSI func-
tions; and memory compilers to

HCMOS technology. develop exactly the
You can search high RAM or ROM your chip
and low, but there’s requires.
only one place in the . ‘ And if your applica-
world you can find a chip [i===g tion calls for lower
of such staggering densities, that’s covered,
complexity. too. Because LSI Logic
LSILogic. has more cost-effective
e prckely why wee  JSSIICHSGEE, Youcanmagne,
the #1 domestic ASIC floorplanner to optimize delays and No matter what kind
supplier with more than ~ *"perormance briorto layout of Cell-Based ASIC you
4,000 working cell and array-based build, LSI Logic will deliver a fully-
designs in the field. tested prototype in as little as 4 weeks.
And why our Modular Design All in the production quantities

Environment (MDE)" software is the
best foundation for building killer
cells.

MDE is the industry’s most
advanced design software for ASICs.
It arms you with the capability to
build today’s most sophisticated cell-
based designs. Easily. And with the
smallest possible die size.

Besides MDE, LSI Logic delivers

you want, thanks to our advanced
worldwide wafer fabrication, assem-
bly, and test facilities.

So find out more about LSI Logic’s
Cell-Based ASICs by calling the sales
office nearest you.

After all, we can help you make
a killing.

INIL.OGIC

more than 400 LSI and VLSI building

LSI Logic Sales Offices and Design Resource Centers: Scottsdale, AZ 602-951-4560, Milpitas, CA 408-433-8000, San Jose, CA 408-248-5100, Irvine, CA 714-553-5600,
Sherman Oaks, CA 818-906-0333, Denver, CO 303-756-8800, Altanionte Springs, FL 305-339-2242, Boca Raton, FL 305-395-6200, Norcross, GA 404-448-4898, Chicago, 1L
312-773-0111, Bethesda, MD 301-897-5800, Waltham, MA 617-890-0161, Ann Arbor, M1 313-769-0175, Minneapolis, MN 612-921-8300, Bridgewater, NJ 201.722-7522,
Poughkeepsie, NY 914-454-6593, Raleigh, NC 919-783-8833, Worthington, OH 614-438-2644, Beaverton, OR 503-644-6697, Trevose, PA 215-638-3010, Austin, TX
512-338-2140, Dallas, TX 214-788-2966, Bellevue, WA 206-822-4384, Calgary, Alta 403-262-9292, Paris, France 33-1-46212525, Israel 972-3-403741/6, Milan, Italy
39-39-651575, Tokyo, Japan 81-3-589-2711, Seoul, Korea 82-2-785-1693, Nidau/Biel, Switzerland 032-515441, Bracknell, United Kingdom 44-344-426544, Munich, West
Germany 49-89-926903-0. © 1988 LSI Logic Corporation. Modular Design Environment and MDE are trademarks of LSI Logic Corporation.
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computer architecture in the Informa-
tion Sciences Division of Control Data
Corp. in Bloomington, Minn. It “may be
very practical, but in a group this large,
I don’t think we're going to get a con-
sensus on any one vendor,” he says.

That leaves MIPS, which defines a set
of instructions but does not offer specif-
ics for memory management or other
functions vital to a computer architec-
ture. Nevertheless, James says a RISC
design based on MIPS is likely to be the
chosen route for three reasons: flexibili-
ty, simplicity, and popularity.

Fewer instructions means more flexi-
bility for the software programmer.
And, he says, “It’s a lot easier to rede-
sign and upgrade a chip with 30,000
gates than one with 100,000 gates.” The
third reason is perhaps the most impor-
tant: RISC technology is still relatively
new and it's getting a lot of attention.

But since the Core MIPS Instruction
Set is not a full architecture—it is really
an interface definition, says a Darpa of-
ficial familiar with the program—it will
take time to define such basic elements

as a memory-management scheme, says
Terry Rasset, manager of advanced pro-
cessors at McDonnell Douglas Aeronau-
tics Co. in Huntington Beach, Calif. Ras-
set, who heads the SAE task group that
is already working on that definition,
promises “a draft document of a com-
plete instruction-set-architecture stan-
dard suitable for an Ada compiler within
a year.”

The resulting standard would still
support a variety of processors, allow-
ing a platform from which specific sys-
tems could be optimized. “The Darpa
core does everything symbolically; it de-
fines instructions by name and function,
but it doesn’t say how a design must be
implemented,” Rasset says. So with a
common interface, a single Ada compiler
could be shared by any processor.

But settling on such an intermediate-
level standard would mean sacrificing
one of the main objectives of the 32-bit
project: creating a standard that would
allow machine code portability from one
processor board to the next, says Paul
Cook, an engineer with Ameritech Ser-

vices. Cook heads the SAE task group
that is considering choosing a commer-
cial instruction-set architecture instead.
However, Rasset points out that “the
1750A doesn’t offer as much standard-
ization at the spec level as some people
think—there is no binary-level compati-
bility between 1750s.”

Cook recommends choosing a com-
mercially available design from among
the four that have been offered—Na-
tional Semiconductor Corp.’s 32000, Zi-
log Inc.’s 80000, the Clipper from Inter-
graph Corp., and Advanced Micro De-
vices Inc.’s brand-new 29000, the first
pure RISC chip in the contest. He says
Sun Microsystems Inc. may offer Spare,
its 32-bit RISC design.

“Accepting a commercial [instruction-
set architecture] would save the govern-
ment hundreds of millions of dollars and
help put a real standard in use earlier,”
he says. “If we wait too long, 32-bit
processors will be obsolete. That's what
happened with the [16-bit] 1750A. It’s
only in the last couple of years that it’s
been used extensively.”-Tobias Naegele

CONSUMER

EUROPE’S DIGITAL TV CHIP WARS GET HOT

MUNICH
he battle lines for Europe’s digital-
TV chip makers are drawn. In one

corner are two semiconductor giants,

Philips of the Netherlands and West

Germany’s Siemens AG. With their com-

bined engineering savvy and marketing

clout, they’re ready to take on the
heavyweight in the other corner: Inter-
metall GmbH, lead house of the ITT

Semiconductors Group, which pioneered

digital TV in the early 1980s and is al-

ready well entrenched in the market.
The stakes are high. Each chip set
now costs up to $60, and Siemens ex-
perts figure that within half a decade
about 50% of the 40 million to 50 million
color TV sets made worldwide annually
will be digital. So far ITT-Intermetall,
with its Digit 2000 chip set, and

Philips-Siemens are the only two

with production chips to offer.
Siemens executives say they

have an edge, especially in the high
end of the market, because their
set offers a better picture as well
as add-on features such as video-
text. By comparison, says Maximil-
ian J. Huber, deputy in Siemens’s

Components Group in Munich, In-

termetall “is just substituting ana-

log with digital techniques without
offering a better picture.”

But Philips and Siemens are fac-
ing an entrenched foe. Since the

ics, April 5, 1984, p.89], the Digit 2000
chips have been used in more than 5
million color sets worldwide. “The year
1987 was the year of Digit 2000’s full
acceptance, when our chips entered 2%
million sets,” says spokesman Reinhard
Preuss. The company is now delivering
chips or sending samples to some 23 set
producers around the world.
Meanwhile, samples of the Philips-Sie-
mens chips are in the hands of a dozen
or so set makers in Europe, the U. S,
and the Far East, says Huber. “With
some, supply contracts for more than
100,000 chips have been negotiated,” he
says. They are now in volume produc-
tion and the first TV sets using them
will be in showrooms by year’s end.
The two firms are offering chips that

end of 1983, when ITT-Intermetall Cards from Philips and Siemens digitize TV color sngnal
started delivering them [Electron- processing and horizontal and vertical defiection.

B vide a number of additional fea-

reflect their respective strengths in TV
circuit design. Philips has led the effort
in designing the circuits for color signal
processing while Siemens has called the
shots in developing those for horizontal
and vertical deflection. Siemens also de-
signed the chips that improve picture
performance and provide add-on
features.

The chips work with all TV transmis-
sion standards now in use—NTSC, em-
ployed in Japan and the U.S.; PAL, for
most of Western Europe; and Secam,
for France and most of Eastern Europe.
Intermetall’s Digit 2000 chip set also
handles these three norms plus the new
standards for direct-broadcast satellite
transmissions.

Picture improvement and features are
taken care of by several chips that,
together with the array of dynamic
random-access memories, form what
Siemens calls the feature box. This
unit, with its nine 256-Kbit DRAMSs,
now implements three features: a
flicker-free picture, achieved by dou-
bling frame frequency from 50 Hz
to 100 Hz (or 60 Hz to 120 Hz for
NTSC); still or freeze-frame pic-
tures; and videotext, also flicker-
free.

Siemens’s feature box will pro-

| tures without the need for more
memory capacity. These are: up to
nine different pictures from as
many channels displayed simulta-
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WE ASKED A NOTED
SCIENTIFIC EXPERT
TO INTRODUCE THE
ZEHNTEL 8000.

Mr. Wizard

Don Herbert

il Radio History




“Looks like you've got a problem there, Billy. Remember, I warned you—
you’ve been developing more and more fancy boards like the one in your
hand, and now you need to do both in-circuit and functional test. That’s
going to take a combinational tester. Only problem is, there hasn’t been an
affordable tester around that has what you need. That is, until now. Check out
this new Zehntel 8000 Combinational Tester, Billy. It’s pretty fantastic.”

Testhead with variable motor-driven tilt for Analog Test Modules for analog in-circuit 32-bit MICROVAX lI™-based VAXstation 2000™
comfortable use by production operators. and functional test main system computer running multi-user,
multi-tasking ULTRIX-32w operating system.

High performance digital test subsystem
provides 10 MHz pattern rate, 8K X4 memory 40-column alphanumeric thermal printer for hard-
behind each node, programmable slew rates, copy output of test resuits and repair information.
and 10 ns programmable edge placement.

2,048 unique, non-multiplexed
test points with a dedicated, Right and left-hand well

fully-hybrid driver/receiver locations for operator keypad.
behind every node

Wireless fixture/receiver
interface and fixture design
ensures high signal quality and
reliable electrical/mechanical
contact.

Open architecture

design for user-
customization of
standard test system
electronics.

Since 1951 TV's Mr. Wizard, Don Herbert, has intrigued youngsters of all ages with the wonders of science and technology. Thanks, Mr. Wizarg!



For a free copy of Zehntel’s 1988
Product Catalog call (800) 457-8326.
Or send your business card to Product
Catalog, 2625 Shadelands Drive,
Walnut Creek, CA 94598.

A Teradyne Company

Menu-based, mouse-driven user interface with
multiple windowing capability, graphic waveform
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neously on the screen for monitoring
purposes, reduced picture noise
(achieved by recursive filtering), and
fewer cross-color effects.

Also coming are a zoom and a picture-
within-a-picture capability where a small
picture is displayed off to one side with-
in the main picture. Either a still picture
can be displayed in a larger moving pic-

ture, or a moving picture can be dis-

played in a larger still picture.

So far, the Philips and Siemens de-
signers have found no satisfactory solu-
tion for digitizing the sound. So stereo
dematrixing, pilot-tone evaluation, and
volume and balance control are still han-
dled by analog techniques. “At present,
the cost to digitize these functions

would not be justified by the results,"j
Siemens’s Huber says.

ITT-Intermetall, though, claims it has
mastered digital sound processing but
admits that it had some serious prob-
lems. “But now we have found a good
solution, one that provides sound with
compact-disk quality,” says Interme-
tall's Preuss. ~John Gosch

FMII.I'I'ARY

HERE’S AN AFFORDABLE WAY TO SIMULATE SDI

MANHATTAN BEACH, CALIF.
t first glance, the bank of color mon-
itors displaying Star Wars-type
graphics could be running any one of a
number of popular video war games.
But the flashy setup put together by
Forth Inc. has a serious purpose. Called
Dew-Sim, for simulating the Pentagon’s
proposed directed-energy weapons in a
space defense network, it is destined for
an important role in planning the Strate-
gic Defense Initiative—at a down-to-
earth price. And Forth executives are
aggressively marketing the system for
a broad range of simulation jobs rang-
ing from traffic control to robotics.
The Dew-Sim software package, writ-
ten in Forth’s polyForth operating-sys-
tem and programming language, models

graphically the essential aspects of a re-
alistic space battle: ground-based lasers,
orbiting satellite mirrors, and incoming
missiles aimed at U.S. targets. Its pur-
pose: to evaluate many combinations of
defense elements to arrive at the most
cost-effective way to build SDI.
HIGH €OST. Though similar packages
are known to exist at some SDI contrac-
tors, say defense industry sources, they
do not run in real time or boast the
wealth of detail offered by Dew-Sim.
Moreover, these models need elaborate
programming schemes and run on big
computers with six-figure price tags.
By contrast, Dew-Sim uses off-the-
shelf polyForth and “conventional hard-
ware that altogether costs less than

$10,000,” explains Elizabeth D. Rather,

Forth’s president. The system requires
only an IBM Corp. PC-AT or equivalent
computer, an 80287 math coprocessor,
and a minimum 9 Mbytes of hard-disk
storage. It drives four CGA color moni-
tors, through commercial Tecmar graph-
ics cards with special programmable log-
ic to allow all four monitors to be used
at once.

During simulation, graphic output is
fed to the four displays simultaneously,
showing the geometry of the satellites,
laser beams, and target trajectories
from four viewpoints chosen by the
user—for example, there could be sever-
al from the U.S. vantage point, one
from the attacker’s side, and another
over the North Pole. For evaluation, the
data is archived, and exhaustive tabular

Color by
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reports produced, organized in a number
of ways for interpretation. A typical
problem is to determine how many satel-
lites are needed in a specific orbit to
provide best coverage for a given set of
ground-based lasers. Provided that the
offensive-defense assumptions are not
changed, various combinations can be
evaluated about four times an hour.
Although the real-time graphics pre-
sent a dramatic display, Rather empha-
sizes the intent. “Dew-Sim doesn’t just
draw pretty pictures, but enables SDI
analysts to think about their problems
and to visualize results,” she says.
PolyForth’s strength as an operating
system designed for multiuser tasks
provides the programming efficiencies
required to construct an exotic system
at low cost, notes Rather. Many pack-
ages with polyForth software now are
used in industrial process control, robot-
ics, and for digital signal processing.
Furthermore, polyForth allows Dew-Sim
to be organized so users can easily
change most system parameters.
Forth’s initial Dew-Sim customer is
the Aerospace Operation of Kaman
Corp., Arlington, Va., which is active in
SDI work. A Kaman officer declines to
provide details. But, says one engineer
familiar with SDI programs who has
seen Dew-Sim, “It’s the best thing of its
type I've seen.” -Larry Waller

PACKAGING

A PACKAGE THAT’S
SMALL ENOUGH
FOR PACEMAKERS

LOS ANGELES

tate-of-the-art pacemakers now need so

many passive components for their
complex analog circuitry that ordinary hy-
brid packages often can’t fill the bill—if
they’re big enough to carry the compo-
nents, they’re too big to be implanted.
But an engineer at Pacesetter Systems
Inc., Sylmar, Calif, has designed just
what the doctor ordered, a dual-cavity
vertically integrated package.

“The [vertically integrated package]
optimizes board space by nearly 2:1
and makes it possible to burn-in major
components,” says Alvin Weinberg, who
began developing the co-fired ceramic
package in early 1982 with W. Kinzy
Jones, when both worked for the Cordis
Corp. in Miami.

And Weinberg insists the price is right
for the application. “A Japanese firm
supplied them at $10 each for a batch of
5,000.” Cordis pacemakers with vertical-
ly integrated packages are already in
clinical trials in Europe, he says.

In the hope that the packaging con-

cept will find takers among designers of
equipment other than pacemakers,
Weinberg went public with it at the 38th
Electronics Components Conference in
Los Angeles, held May 9-11. The pack-
age—1 in. long by 0.48 in. wide—carries
an &4-pin custom integrated circuit, nine
field-effect transistors, four diodes, and
50 passive components.
TOP AND BOTTOM. The chip and other
parts that require hermetic protection
are housed in a cavity on the bottom
side. The passives cover the top side,
where the heat sink would be in a con-
ventional package of this type. Intercon-
nections are made through five intercon-
nect layers. Because of the interconnec-
tions, the package needs only 66 exter-
nal input/output contacts.

Process flow to assemble the package
is very similar to that of conventional
chip-and-wire hybrids. Before dice are
attached by epoxy in the cavity, they
are baked for at least 15 hours to pre-
vent epoxy from bleeding into the ce-
ramic. Then the epoxy is cured and com-
ponents in the cavity wirebonded with
automatic equipment. After that, the
parts are inspected visually, tested elec-
trically, and burned-in before the cavity
is sealed. Finally, the top-side compo-
nents are attached and the whole assem-
bly tested. -Arthur L. Erikson
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Only from OKI:

e Most complete ASIC building blocks.
e Most versatile design/package options.
e 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
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completed in one of the world’s most
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PROBING THE NEWS

THE DRUMBEAT WILL BE ANALOG
AT NEXT WEEK’S CUSTOM I1C CONFERENCE

A parade of analog/digital design technologies reflect new trends at this year’'s show

by Bernard C. Cole

he fast-growing concern over how to

simplify and speed up the design of
analog and mixed analog/digital circuits
will be visible in all its urgency in Roch-
ester, N. Y., May 16 to 19 at the Custom
Integrated Circuits Conference. Long a
bellwether of significant trends in the
semiconductor industry, this year's
CICC will feature no less than 49 papers
on analog and analog/digital design out
of about 150 papers.

As levels of integration increase from
large-scale to very large-scale integra-
tion and beyond, systems designers
must concern themselves more and
more with the analog aspects of a de-
sign, in addition to the digital logic and
memory, says Peter Hillen, director of
strategic marketing at International Mi-
croelectronic Products Inc. of San Jose,
Calif. And this need comes at a time
when the number of designers with an
interest—let alone expertise—in the in-
tricacies of analog circuit design is de-
clining. The combination of these two
trends is boosting the pressure to devel-
op design tools, circuit methodologies,
and special services that not only allow
the experienced analog designer to be
more productive but also enable the dig-
ital designer to work more easily with
analog circuits.

IMP will join IBM Corp. and Exar Inc.
in describing macrocell-based technology
for designing application-specific inte-
grated circuits mixing analog and digital
functions at the CICC. IMP uses para-
setic bipolar devices to enhance its
CMOS process; IBM and Exar use full
biCMOS process technology. Several oth-
er companies from around the world
will present papers about computer-aid-
ed engineering tools for doing a better,
faster job of analog and mixed analog/
digital design—tools for block synthesis,
simulation, routing, layout, and other
tasks.

DATA CONVERSION. The analog and digi-
tal worlds also meet in data-conversion
chips, and CICC attendees will hear
about nearly 30 of them. One of the
most interesting is a data-acquisition
subsystem with data converters and dig-

ital signal processing on a single chip
from General Electric Co., which should
make the analog part of the design a
much smaller task for some systems.
Leading off the parade of efforts to
make analog and analog/digital design
easier is a major effort by IMP, which
chose the CICC to announce a new 1.2-
um CMOS family of analog and digital
macrocells. They are the first commer-
cially available mixed-technology library
to be manufactured in a process with
design rules of less than 1.5 um (see
figure). The new analog and digital cell
libraries—designated DCL 1.2 and ACL
1.2, respectively—will be composed of
predesigned analog and digital functions
created using a architecture of cells that
all have the same height but varying
width, Hillen says. Containing 46 core
cells and 24 peripheral cells, the DCL 1.2
library and its associated C1201 digital
CMOS process will be available in May.
The analog CMOS module, designated
C1202, and its associated cell library,
will be available in the fourth quarter.
A key element in IMP’s new process
is a shift from its previous p-well based
process to one using n-well structures.
This allows IMP designers to take ad-
vantage of the higher-quality npn struc-
tures inherent in the CMOS process.
They can do this because the process
allows them to build fully isolated field-

effect transistors that can be used as
the collectors of bipolar transistors that
have separately diffused base layers.
The result is the fabrication of circuits
that support system clock rates as high
as 40 MHz and that boast gain-band-
width products of more than 300 MHz,
according to Hillen.

Even more impressive is & 1.0-um bi-
CMOS mixed analog/digital standard-
cell family developed for internal use by
1BM’s System Products Division in
Rochester, Minn. Incorporating p-type
resistors, MOS capacitors with n* back-
plates for higher storage, and a range
of npn structures, the new family inte-
grates analog functions with supply lev-
els of up to 12 V on the same chip with
5V logic. Included in the family are
more than 10 classes of analog circuits,
including data converters, operational
amplifiers, references, and oscillators.
A/D MACROCELL PROCESS. Another biC-
MOS offering comes from Exar of San
Jose, Calif., which will describe a modu-
lar 2-um biCMOS process that has been
used to fabricate a family of analog/di-
gital macrocells as well as a library of
electrically erasable programmable read-
only memories.

CICC papers also describe numerous
new tools for making analog and mixed
analog/digital design easier. Addressing
the difficulties of designing analog/digi-

SECONDO-LAYER ALUMINUM

A PROCESS FOR FAST ANALOG/DITIGAL ASICs
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Predesigned analog and digital functions can be combined easily on high-speed semicustom
chips built by International Microelectronics Products in its 1.2-um n-well CMOS process.

50

Electronics/ May 12, 1988



tal circuits with high voltage require-
ments, for example, General Electric re-
searchers from Schenectady, N. Y., will
tell attendees about a new compilation
technique that incorporates the synthe-
sis of analog functional blocks as well
as the physical assembly of mixed ana-
log/digital circuits. Typical analog
blocks that can be compiled using the
technique are op amps, comparators,
bandgap references, and voltage-con-
trolled oscillators, all of which ean be
referenced at up to 500 V with respect
to the p-type substrate.

MIXED SIMULATION. Another tough prob-
lem facing designers is the simulation of
a chip containing both analog and digital
blocks. There are two approaches that
are normally used: the user either simu-
lates the two blocks separately and as-
sumes they will work together, or he
models the behavior of the analog and
digital functions and simulates them
together on a single digital simulator.
Designers at AT&T Bell Laboratories in
Murray Hill, N.J., propose the use of
two specialized simulators, a circuit sim-
ulator to simulate the analog portion
and the use of a switch-level simulator
for the digital portion.

Looking for better ways to implement
mixed analog/digital designs, research-
ers at North Carolina State University
in Raleigh will describe a two-layer
channel routing algorithm that takes
into account capacitive coupling between
analog and digital networks on the same
or adjacent layers, a significant design
hurdle in present designs.

Evident at the CICC is a lot of activity
outside the U.S. in the field of mixed
analog/digital tools. Researchers from
Beijing University in the People’s Repub-
lic of China will describe Mixmod, a pro-
gram that models the dynamic behavior
of functional blocks using macromodels.
Two papers from Switzerland discuss de-
sign tools falling in this category. One,
from the Swiss Federal Institute of Tech-
nology, Lausanne, is a layout-generation
tool called Salim, which integrates both
expert-system and algorithmic features,
either interactively or automatically. The
other is ILAC from the Centre Suisse d'E-
lectronique et Microtechnique in Neucha-
tel. It is a process-independent layout tool
for analog CMOS circuits that works
from net-list information, similar to meth-
ods used for digital design, and subject
only to constraints on cell bounds and
input/output locations.

Engineers from AEG AG’s research
center in Ulm, West Germany, will de-
scribe a sophisticated hierarchical cell-
based system for the design of semicus-
tom analog circuits for standalone use
or for incorporation into mixed analog/
digital designs. The system’s functions
include schematic capture, circuit simu-
lation, layout, and verification. The pa-

per’s authors have built a 4,000-gate
master array with the system and fabri-
cated it using a proprietary bipolar pro-
cess, the company says.

As data-conversion devices get more so-
phisticated, they are making the analog
side of mixed designs easier for the ma-
jority of engineers, whose training falls
on the digital side of the border. One of
the most sophisticated chips described at
the CICC pushes toward the ultimate goal
of integrating a complete analog/digital
subsystem on a chip. It is a multichannel
data-acquisition chip from General Elec-
tric of Schenectady, N.Y., with on-chip
digital-signal-processing circuitry. It is
composed of three delta-sigma analog-to-
digital converters with 11-bit resolution
and an oversampling rate of 3.58 MHz.
The chip’s 32-bit DSP engine uses a fixed-
point 2's-complement format and per-
forms low-pass filtering, accumulation,
data selection, and comparison.

There are many other mixed analog/
digital chips on the menu at the CICC:

New tools promise faster
design of better analog and
mixed analog/digital circuits

—_———————— e
four sessions and 26 papers are devoted
exclusively to such designs. Among the
most impressive is a 100-MHz pipelined
CMOS comparator for flash conversion
from Stanford University in Palo Alto,
Calif. It uses pipelined-cascade regener-
ative-sense amplifiers and offset cancel-
lation to achieve high accuracy.

Other significant data-conversion of-
ferings include a quad 12-bit digital-to-
analog converter with software control,
mode control, and readback functions on
chip from Analog Devices Inc. of Wil-
mington, Mass.; a three-stage pipelined
flash ADC from IMP that achieves 12-bit
accuracy and 1-MHz sampling by mak-
ing use of high-speed offset-cancelled op
amps and comparators; and a two-step
flash ADC from Crystal Semiconductor
Corp. of Austin, Texas, that achieves 12-
bit accuracy and 1.5-MHz throughput
using a switched-capacitor integrator
and 66 sample-and-hold amplifiers.

An alternative approach comes from
the University of California at Berkeley,
where researchers have developed a 10-
bit two-step flash CMOS ADC that oper-
ates at 1 MHz using a resistor-string,
capacitor-array architecture. A CMOS
circuit from Toshiba Corp., Kawasaki,
Japan, features a new successive-ap-
proximation ADC architecture that com-
bines 10-bit accuracy with a 5-us conver-
sion rate. And from Xerox Corp., El Se-
gundo, Calif., comes a simple pipelined
quasi-passive CMOS DAC, which fea-
tures a 330,000-sample/s throughput
and 11-bit accuracy. O

How To
Protect Your
Computer
and
Make It
Last Longer.

Spikes, sags, surges, noise.
brownouts and blackouts cause
downtime, lost data, increased
service costs and shortened computer
life.

Eliminate these power problems
and save money with a Best
uninterruptible power system (UPS).
We're the largest manufacturer in the
world. Call or send for our new free
catalog.

Best Power Technology, Inc.
Necedah, Wisconsin 54646 U.S.A.
(800) 356-5794, Ext. 3229
Wis. (608) 565-7200. Ext. 3229

Circle 51 on reader service card

You can do something about
pollution: Join the Woodsy

Team and pledge
to help keep your “P
environment A0

clean.

Forest Service-USDA

Electronics/May 12, 1988

51



MAY 12, 1988

INTERNATIONAL NEWSLETTER

VALVO PUTS ITS CHIPS ON CONTACTLESS SMART CARD THAT NEEDS NO BATTERY...

Valvo has brought a new twist to smart-card technology with a card that has
no contacts to wear out and no battery to run down. The 0.76 mme-thick,
credit-card size device employs inductive techniques to feed energy from a
read-write module to the card and to transfer data from the card to the reader.
The Hamburg, West Germany, components-producing affiliate of Dutch elec-
tronics giant Philips, based its card on an idea of a small German electronics
firm, Angewandte Digital Elektronik GmbH, Brunstorf. Valvo officials say their
card differs significantly from an earlier one from AT&T Corp., which employs
capacitive methods for data transfer and inductive methods for energy cou-
pling. Also, they point out that the AT&T card does not meet the norms laid
down by the International Standards Organization, as Valvo’s does. O

...AND SGS-THOMSON DEALS ITSELF A STRONGER HAND IN SMART CARDS

GS-Thomson Microelectronics plans to bolster its already-strong position

as a major supplier of chips for smart cards by backing a French startup
that will produce a range of smart cards plus the necessary terminal equip-
ment, software, and systems services. Other players in the deal include
Innovatron Smart Card Venture NV, which holds key patents on smart cards;
Ingenico SA, a leading point-of-sale terminals maker; and three venture-capital
companies. The as-yet-unnamed company, temporarily based in Aix-en-Pro-
vence, has set revenue goals of 45 million francs (roughly $8 million) by the
end of 1988 and 110 million francs ($19 million) by the end of 1989, which
works out to 6 million modules and 10 million finished cards. The startup will
be headed by Marc Lassus. formerly the general manager of SGS-Thomson's
MOS division. O

NTT DIGITAL MICROWAVE MATCHES FIBER-OPTICS TRANSMISSION CAPACITY

on't write off microwave links for heavy telecommunications traffic yet.

Nippon Telegraph and Telephone Corp. plans to install later this year a
digital microwave communicatians system with the same capacity as present
optical cable. The new system will be able to transmit 400 Mbits/s—double
the capacity of NTT's current large-capacity microwave systems. Based on a
256 Quadrature Amplitude Modulation method developed by NTT in which a
transmitted symbol represents € bits, the system has managed to span more
than 50 km without repeaters in experimental transmissions in the 4-, 5-, and
6-GHz bands. The Tokyo-based carrier will first use the new system to
supplement the optical cable network installed between Tokyo and Osaka, via
Nagoya, and later extend it naticnwide. Modulation and demodulation systems
will be supplied by NEC Corp. and Fujitsu Ltd. O

EAST GERMANS EYE CAD/CAM MARKETS IN WESTERN EUROPE

ast Germany's data-processing-equipment organization, VEB Kombinat Ro-

botron, intends to make its mark in Western European markets with its
computer-aided design and computer-aided manufacturing systems. The
Dresden-based, state-owned combine scored sales of $25 million in West
Germany last year, mainly from measuring equipment and office gear like
electronic typewriters and printers, and now is convinced it can move
upscale to CAD/CAM systems with competitive hardware and an extensive
repertoire of software. Robotron shipped well over $1 billion worth of data-
processing equipment to the Soviet Union and may take on a West German
partner to get its computer sa'es to take off in that country. Robotron, a
70,000-employee organization, runs 20 manufacturing facilities across East
Germany. O
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JAPANESE TO DOUBLE

1-MBIT DRAM OUTPUT
Japanese chip makers plan to
at least double their produc-
tion of 1-Mbit dvnamic ran-
dom-access memories by
vear's end. Mitsubishi Elec-
tric Corp., Tokyo, will boost
production to 3.5 million units
a month from 1.5 million and
Hitachi Ltd., Tokyo, will ex-
pand to 4 million units from 2
million. Oki Electric Industry
Co., Tokyo, and Fujitsu Ltd.,,
Tokyo, each now producing 1
million units a month, will
also double output. Mean-
while, Toshiba Corp., Tokyo,
which now ships 5 million a
month, will go to 6 million
during July, probably hitting
7 million by the year’s end.

den, a Unix systems house,
SMS, a Danish systems inte-
grator; and Kitron, a Norwe-
gian producer of electronic
components and communica-
tions equipment. An associat-
ed company, NCI, is a Nor-
wegian producer of Unix-
based minicomputers sold
both in Scandinavia and in
the U.S.

OLIVETTI PONDERS
88000 VS. SPARC. ..

The April 28 appointment of
Vittorio Cassoni, head of
AT&T's Data Systems Group
in the U. S, as Olivetti’s new
group managing  director
comes at a time when the Iv-
rea, [taly, company must de-
cide which work-station stan-
dard it will adopt. Tension
with AT&T over Olivetti’s
proposed LSX line centers on
the choice between Motorola
Inc’s 68900 and 88000 super-
chips versus AT&T/Sun Mi-
crosystem Inc’s new Sparc
chip. AT&T, which owns 20%
of Olivetti, has denied trying
to impose the Sparc but its
objectives are obvious. Oli-
vetti is insisting on indepen-
dence, say insiders.

PC OUTPUT DIPS FOR
FIRST TIME IN JAPAN

Annual production of Jupa-
nese personal computers has
decreased for the first time
since 1981. Japan’s Electronic
Industry Development Asso-
ciation reports 1987 output at
2.06 million units, a 4% de-
crease from the previous fis-
cal vear. Domestic ship-
ments, which account for al-
most two-thirds of the overall
output, decreased by 3% and
exports decreased 6%. But
the total value of PC equip-
ment—including  peripher-
als—showed an increase of
229 for the domestic market.
The export value grew only
3% because trade sanctions
halted exports of 16-bit ma-
chines to the U.S.

INTERNATIONAL WEEK

‘ optic-cable network, Siemens

AG has installed the coun-
try’s first 565-Mbit/s tranmis-
sion systems. The lines will
handle traffic over three key
links in southern Germany:
between Karlsruhe and Stutt-
gart (50 miles); Munich and
Ulm (90 miles); and Munich
and Nuremberg (120 miles).
The links will be part of
West Germany’s nationwide
digital communication net-
work for telephone and
broadband services such as
video conferences and high-
definition TV.

. . . WHILE BUYING
A NORWEGIAN FIRM

In a4 move designed to
strengthen Olivetti's position
in minicomputers and inte-
grated Unix systems, the
[talian company has spent
about $75 million for a 51%
stake in Norway’s Scanvest
Ring A/S, a leading Scandi-
navian information technol-
ogv group. Scanvest Ring in-
cludes SRC, a PABX power;
| SRD), a Norwegian-based sys-
tems integrator; CLS of Swe-

e

PHILIPS TUBES MEET
RADIATION STANDARD

Philips of the Netherlands
has developed a family of
gamma-radiation-measuring
Geiger-Miiller tubes. The
Eindhoven-based  company
claims the tubes are the first
to meet new standards for
ambient-dose equivalent spec-
ified by the International
Commission on Radiological
Protection. The four tubes
cover a dose-rate measuring
range from 10, to 20.000
milli-gray/hr. The polar re-
sponse is almost constant
over 36(F, ensuring accurate
radiation detection regardless
of source radiation direction.

EUROPE’S R&D TEAM
GETS MORE FUNDING

The second stage of the Eu-
ropean  Community’s  re-
search and development pro-
gram, Esprit 2, has been for-
mally endorsed by the EC’s
research ministers. Some {1
billion will spent on collabora-
tive information technology
research by 1992, and an
equal amount will be spent
by participants. In addition,
£120 million has been allocat-
ed to promote cooperation
among scientists in the EC
and £40 million for research
in European high technology
standards, this in prepara-
tion for the European Single
Market in 1992.

FUJITSU TO SELL
ISDN GEAR IN U. S.

Fujitsu Ltd. will be the first
Japanese firm to supply prod-
ucts for Integrated Services
Digital Networks in the U. S.
Its San Jose, Calif.,, subsid-
lary has agreed to supply
U.S. West Information Svs-
tems Inc., Denver, Colo., with
ISDN terminals, digital tele-
phones, and adapters for use
under its own brand name
starting in  June. Fujitsu
plans to sell $10 million
worth of ISDN products to
U.S. West Information Sys-
tems over three years.

SIEMENS INSTALLS
FIBER-OPTIC NET
In 2 major move toward im-

plementing the West German
Bundespost’s planned fiber-

STEP TAKEN TO OPEN
JAPANESE IC MARKET

Japanese semiconductor pur-
chasers will form a commit-
tee in Tokyvo on Mayv 17 to
help foreign chip makers
gain better access to the Jap-
anese market. Foreign chips
account for about 129 of the
Japanese market at the pre-
sent time. About 70 users in-
cluding major manufacturers
such as Hitachi, Mitsubishi,
NEC, and Toshiba will join
the committee. The Ministry
of International Trade and
Industry has been the driv-
ing force for setting up the
committee within the Elec-
tronic Industries Association
of Japan to share views with
U. S. and European chip mak-
ers and systems integrators.

Electronics/May 12, 1988

UK SHIFTS GaAs
POLICY AFTER REBUFF

Despite dismay that its £25
million offer to establish a
gallium arsenide foundry in
the UK was rejected by Ples-
sey Co. ple [Electronices,
April 28, 1988, p. 38], the Brit-
ish government says it still
intends to promote the tech-
nologv—but at reduced fund-
ing. The Department of
Trade and Industry will en-
courage collaborative ven-
tures including the develop-
ment of demonstrator sys-
tems. Universities and small
startups will select which ex-
isting UK GaAs foundry they
wish to use. But the choice
is practically limited to Ples-
sey’s full commercial foundry
or a pilot line at General
Electric Company ple’s fab.

BUYOUT GIVES H&B
A U. S BASE

West Germany’s Hartmann
& Braun AG has purchased
Applied Automation Inc. of
Bartlesville, Okla., from Phil-
lips Petroleum Co. The pur-
chase adds process-optimiz-
ing systems, flow-through
measuring equipment, and
process chromatographs to

Frankfurt-based H&B's
equipment lineup and also
strengthens the German

firm's U.S. market position.
The deal must be approved
by antitrust authorities in
both countries.
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PHILIPS’ DIGITAL SCOPE HANDLES
2-GHz SIGNALS AND IS EASY TO USE

Fast enough for GaAs, the PM3340 also features automatic measurement settings

digitizing oscilloscope

from Philips boasts a sig-
nal-acquisition and measure-
ment capability of up to 2
GHz—twice the bandwidth of
oscilloscopes now on the mar-
ket, according to the Dutch
company. The PM3340’s band-
width results in rise times as
short as 175 ps, fast enough
to handle practically any high-
end measurement, including
the debugging of most gallium
arsenide circuits.

Philips’s designers coupled

mode that shows even the
small test signal details as a
sharp and clean display.

Along the time axis, pre- and
post-triggering allow signals to
be displayed both before and
after the moment of trigger-
ing. The signal prior to and di-
rectly after a particular event
can then be observed.

The 3340 marks Philips’s en-
try into the gigahertz-perfor-
mance oscilloscope market.
Other models in the firm’s line-

the scope’s speed with fea-
tures—such as automatic mea-
surement settings—that make

The PM3340’s functions are software selectable, and as many as 250
front panel settings can be stored for instant recall.

up of digital scopes start at 50
MHz and cover virtually all re-
quirements for digital signal

it as easy to use as a less sophisticated
scope. “Although it is a high-perfor-
mance instrument, it handles like any
conventional lower-frequency scope,”
says Gary Burgess, a product manager
at the Philips Industrial and Electro-
acoustic Systems Division in Eindhoven.
SAMPLING. The 3340 owes its large 2-
GHz bandwidth to the sequential sam-
pling technique, says Andreas Liittger-
ing, marketing manager for oscillo-
scopes at Philips's instruments subsid-
iary in Kassel, West Germany. This
contrasts with random sampling used in
most other digitizing scopes.

In sequential sampling as the Dutch
designers have implemented it, one sam-
ple point is taken on each sweep to build
up the waveform on the display. With-
out being amplified, the input signal is
fed directly to a sampling gate consist-
ing of two high-speed Schottky diodes.
Only after being transformed in that
gate and amplified and analog-to-digital
converted in subsequent circuitry is the
signal applied to the display.

For all its measuring power, the 3340
is as convenient to operate as a less
sophisticated oscilloscope. That’s be-
cause of features such as autoset and
trigger auto-select. The autoset key
automatically sets aequisition and dis-
play parameters for any input signal.

The auto-select facility automatically
selects the most suitable of the scope’s
three trigger modes—normal, count-
down, and synchronized triggering—for

I
|

any type of input signal. The instru-
ment’s 2-GHz triggering performance al-
lows the available bandwidth to be used
right up to its limits for all practical
measurements.

The scope’s functions are selected by
way of softkeys, with on-screen menus
showing the available options. As many
as 250 front panel settings can be stored
for instant recall whenever required.
This eliminates the need for frequent
manual entry of standard set-ups. The
instrument provides automatic opera-
tion—for example, for repetitive mea-
surement routines—without the need
for a separate controller or computer.

The 3340 simultaneously measures,
analyzes, and stores two recurrent input
signals from 1 mV upward. Its 10-bit
vertical resolution, coupled with 512
measuring points along the time axis,
ensures high-accuracy measurements.
That makes the unit ideal for checking
devices such as those based on emitter-
coupled logic, CMOS, and gallium arse-
nide technologies—the kind of devices
used, for example, in digital communica-
tions, radar, laser research, satellite
broadeasting, and data links.

Another significant feature of the
3340 is its high dynamic range, Liittger-
ing sayvs. It helps make signal analysis
easier by allowing signals greater than
1 V to be examined on a scale of 1 mV
per division. The resulting noise at this
magnification is suppressed by the in-
strument’s “running-average” mode, a

acquisition and measurement.
With its new high-end model, the Dutch
electronics giant is aiming squarely at
the best that U. S. and Japanese compa-
nies can offer, the company says.

According to Burgess, the potential

world market for sampling oscilloscopes
with gigahertz capability amounted to
3,500 units in 1987. He forecasts the
new 3340 will account for a 20% share
of the market this vear. In 1989, when
the global demand for high-end sam-
pling scopes should reach 5,000 units, it
will account for a much bigger share,
Burgess says.
FOUR REGISTERS. The 3340 has a total
of four signal registers in which up to
eight signals can be stored. All eight
can be simultaneously displayed on the
cathode-ray tube’s 10-by-12 cm screen.
The screen’s division into signal, param-
eter, and softkey fields makes it easy to
evaluate the display.

The new instrument offers a number
of dedicated processing modes to allow
extra information to be obtained from
the signals acquired. For example, the
“eve-pattern” mode serves to test digi-
tal communication signals. Voltage his-
tograms can be produced to show ampli-
tude probability. This allows observing a
signal’s noise distribution.

In addition to signal analysis in the
time domain, analysis in the frequency
domain is made possible by a fast Fouri-
er transform facility. Another capability
is offered by the save/stop-on-difler-
ence-function. This function allows any |
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input signals differing from a stored
reference signal to be detected and
stored in memory for later analysis.

Once signals have been acquired, a
range of advanced measuring functions
is available to determine any selected
voltages, amplitudes, and time intervals,
as well as standard parameters like
peak-to-peak and root-mean-square volt-
ages and risetimes. Mathematical func-
tions such as signal addition, subtrac-
tion, multiplication, differentiation, and
integration are standard.

Standard built-in [EEE-488 and RS-
232-C interfaces make the 3340 suitable
for use in quality control and automatic
test equipment environments. Complete
computer control and downloading of
measurement data for further process-
ing is also possible. Hard-copy output of
displayed signals and measurement pa-
rameters can be obtained using stan-
dard plotters or printers.

The delivery time for the PM3340 is
from four to eight weeks. It sells for
34,450 DM. - John Gosch
Philips | & E Systems Div., Building HKF,
NL-5600 MD Eindhoven, the Netherlands.
Phone 31-40-788620 [Circle 500]

export price is about $580,000.
Anelva Corp., 5-8-1 Yotsuya, Funchu, To-
kyo 183, Japan.

Phone 81-423-64-2111 [Circle 701]

CABLE SPLICER DOES
400 CONNECTIONS/HOUR

The Type SEK mechanized work station
from Harting Elektronik GmbH con-

ION-DEPOSITION SYSTEM
TARGETS GaAs CHIPS

Anelva Corp.'s UHV-ECR series of ion-
deposition equipment targets applica-
tions in gallium arsenide and high-illumi-
nance semiconductors that are used for
laser techonology by using an ultra-high
vacuum, or UHV, environment for elec-

e |
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tron-cyclotron resonance, or ECR,
technology.

By combining the two technologies,
the UHV-ECR series delivers high quali-
ty epitaxial film growth and etching
with steep profile. The ECR ion source
produces a stable, highly ionized plas-
ma, which results in high-speed thin-film
fabrication and improved repeatability.

The ultra-high vacuum is implemented
by a 550-liter turbomolecular pump that
can realize a vacuum of 10 Torr.

Available now, models of the UHV-
ECR series vary in price according to
customer configuration; a representative

VME DEVELOPMENT
SYSTEM TARGETS 68000

BICC-Vero Microsystems Ltd.'s VME
08-9/68000 development system for sin-
gle-board computers based on Motorola
Inc’s 68000 microprocessor provides
eight expansion slots to accommodate a
wide range of add-on boards for special-
ty applications.

For use with single-height VMEbus

boards, the system uses the OS/9 oper-
ating system and includes a 10-MHz mi-
croprocessor, a high-speed, direct-memo-
ry-access disk controller connected to a
20-Mbyte hard disk, 512 Kbytes of dy-
namic random-access memory, and a 1-
Mbyte floppy disk.

The 0S/9 operating system incorpo-
rates a C complier, editor assembler, and
other utilities. The complete development
system is available now for £3,550.
BICC-Vero Microsystems Ltd., Flanders
Road, Hedge End, Southampton, S03 3LG,
UK.

Phone 44-703-266300 [Circle 704]

nects two cables in one operation with-
out a previous stripping operation. It
boasts a minimum throughput of ap-
proximately 400 connections/hr.

The station has two trays for connec-
tor magazines as well as modular con-
nector holding tools. A feed table has an
electrically driven press, and the move-
ment of the table automatically initiates
the press operation. Exact guidance of
cables permits quick and easy insertion
of the cable into the connector.

To customers using Harting connec-
tors, the Type SEK work station is made
available free of charge. It can be or-
dered now.

Harting Elektronik GmbH, P.O. Box 1140,
D-4992 Espelkamp, West Germany.
Phone: 49-5772-47244 [Circle 702]

PEN PLOTTER OFFERS
64-CM/S OPERATION

The FP6302 pen plotter from Graphtec
Corp. features a servo drive controlled
by a 16-bit microprocessor, which allows
the device to attain plotting speeds of
up to 64 cm/s.

The plotter uses a wide variety of pen
types in up to 24 colors. Automatic pen-
up, pen-return, and pen-capping prevent
ink clogging and drying. The FP6302
can be interfaced with virtually any host

VMEBUS INTERFACE CARD

MEETS MILITARY SPECS

DY4 Inc’'s SVME-653 VMEbus inter-
face card conforms to MIL-STD 1553B
and offers dual redundant interfaces, a
bit-slice processor for message process-
ing, and 64 Kbytes of dual-port memory.

On-board firmware allows users to
configure the SVME-653 as either a bus
controller or as a remote terminal sim-
ply by initializing.

Data exchange areas are allocated for
transmissions and receptions within the
dual-ported memory. The location of the
data exchange areas is programmable
by the host, as is the size and number
of buffers in each area.

The board targets the relatively new
market for airborne VMEbus applica-
tions and makes the use of VMEbus at-
tractive for any system using the MIL-
STD 1553B serial bus.

The SVME-653 is available now. Price
depends on importing country and quan-
tity purchased.

DY-4 Systems Inc., 21 Credit Union Way,
Nepean, Ontario, Canada.

Phone 613-596-9911 [Circle 703]

computer through its standard RS-232-
C/Centronix interface. It also offers the
RS-488 interface and Graphtec’s own
GP-PL interfaces as options.

Maximum plotting area is 420 by 297
mm, which is suitable for both DIN A3/
A4 and ANSI B/A size plotting papers.
The FP6302 is available now. Price de-
pends on importing country.

Graphtec Corp., Mori Building, 13-16, Mita
3-chrome, Minato-ku, Tokyo, 108 Japan.
Phone 81-3-453-7187 [Circle 705]

MULTIMETER HANDLES
320-KHz MEASUREMENTS

| The low-cost digital multimeter Digavi 3
from Hartmann & Braun AG delivers
the functionality normally found only on

l midrange and high-end multimeters. Be-
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sides measuring dc and ac voltages up
to 650 V, de and ac currents up to 10 A,
and resistance from 0.1 © to 32 MQ), the
Digavi 3 measures frequencies from 40
Hz to 320 KHz.

Other functions include continuity
checks and semiconductor testing. Over-
load protection is provided for all mea-
suring ranges. Measured values are in-
dicated on a liquid-crystal display. The
instrument switches off automatically
one hour after not being used, which
helps save battery power.

The Digavi 3 is available from stock
and sells for 250 DM.

Hartmann & Braun AG, Gréafstr. 97, D-
6000, Frankfurt 90, West Germany.
Phone: 49-69-7992403 [Circle 706]

BOARD TRIPLES RANGE
OF SCSI BUS TO 25 METERS

Compcontrol BV’'s CC-174 VMEbus
board extends the range of the Small
Computer System Interface from seven
to 25 meters by using differential out-
put drivers.

The board works in multiprocessor
systems and uses Motorola Inc.'s 68450
high-performance direct-memory-access
controller as well as NCR Corp.’s 5386
SCSI protocol controller. It transmits at

models have versions that vary from 15-
to 35-KHz scan lines. The rack-mounting
system includes a rack, compatible face-
plate, carrying tray, and front bezel.
The rear of the carrying tray is pre-
punched for several interconnection op-
tions. The monitors are available now.
Prices start at £550.
Centronic Ltd., Information Systems Div.,
275 King Henry Dr., New Addington, Croy-
don, CR9 0BG, UK.

Phone 44-689-47911 [Circle 708]

5N : re

data rates up to 1.5 Mbytes/s (asynchro-
nous) and 4 Mbytes/s (synchronous).

DMA transfers can be input/output-
to-memory, memory-to-I/0, or memory-
to-memory. It can mix byte and word
transfers on the VMEbus and can also
be used by a random-access memory
disk subroutine.

The CC-174 is available now at an ex-
port price of about $1,775.
Compcontrol BV, Stratumsedijk 31, P.O.
Box 193, 5600 AD, Eindhoven, the Nether-
lands.

Phone 31-40-124955 [Circle 707]

HARD-DISK MODULES

ARE ONLY 1-INCH HIGH

Alps Electric Co. Ltd.’s 20-Mbyte and 40-
Mbyte DRP/DRQ series of 3%-in. disk—
drive modules are only 1 in. thick. The
slimmer profile targets a growing de-
mand for more compact personal com-
puters.

The single disk DRP020A stores 20
Mbytes and offers an access time of 75
ms. The double-disk DRQO040A stores 40
Mbytes and offers an average access
time of 45 ms.

Both drives weigh 550 grams. The 20-
Mbyte drive consumes 4.59 W; the 40-
Mbyte drive, 4.95 W. An embedded
Small Computer Systems Interface con-
troller is available as an option.

The drives are available now. Price
depends on importing country.

Alps Electric Co. Ltd., 1-7 Yukigawa Otsu-
kacho, Ota-ku, Tokyo 145, Japan.
Phone 81-3-726-1211 [Circle 709]

IMAGE SENSORS FORM
SEAMLESS ARRAYS

By designing the input/output connec-
tions on just one side of its TH X31157
full-frame image sensor, Thomson-CSF
lets users form the large area arrays
that are needed in military and astrono-
my applications.

Based on charge-coupled-device tech-
nology, the X31157 chip contains 579
rows of 400 pixels, each measuring 23
by 23 pum. All charge transfers are in
buried-channel mode, with four driving
clocks for the photosensitive area and
two for the output register.

The integrated circuits come glued to
a ceramic substrate with an overhang
on the three buttable sides. Circuit ac-
cess is by a flexible pc board soldered
on the ceramic connections.

The X31157 is available now. Price
varies with importing country.
Thomson-CSF, Electron Tube Division, 29
Rue Vathier/BP 305, 92102 Boulogne-Bil-
lancourt Cedex, France.

Phone 33-46-03-46-85 [Circle 711]

COLOR MONITOR LINES
HAVE MODULAR DESIGN

A series of rack-mountable color moni-
tors from Centronic Ltd. comes in three
sizes: 9, 12, and 14 in. in diameter. All
feature a modular design to keep com-
ponent count low and to increase system
reliability.

The 14-in. model is available with me-
dium, high, or super-high resolution. All

OP AMP DISCONNECTS
ITSELF INDEPENDENTLY

The power operational amplifier
TCA1365B from Siemens AG combines
free-running diodes and an “inhibit-in-
put” feature on one chip. It handles
peak currents of 4 A.

The inhibit-input function selectively
switches off the op amp without the
need to shut down other loads or the
line power. The TCA1365B can be used
as a switch in de motors rated at up to
several dozen watts that are installed in
ventilators and in cars for windows and
sliding roof motors.

The TCA1365B is available as samples
now. Price will be given on request.
Siemens AG, P.O. Box 103, D-8000 Mu-
nich 1, West Germany.

Phone: 49-89-41448080 [Circle 710]

CONTROLLER DELIVERS
4-MBYTE/S TRANSFERS

A new VMEbus single-height controller
module from PEP Modular Computers
GmbH transfers data at up to 3 Mby-
tes/s asynchronously. It also boasts a
synchronous transfer rate of up to 4
Mbytes/s.

The VSCSI module acts as an inter-
face for SCSI peripherals such as Win-
chester drives, floppy drives, streaming
tape drives, printers, scanners, and opti-
cal disk drives. It allows multitasking
functions within the input/output
subsystem.

When a command is received, the I/0
devices disconnect themselves from the
SCSI bus while performing an operation.
This leaves the bus free to handle other
1/0 operations while the peripherals per-
form lengthy tasks.

Delivery of the VSCSI module takes
about 4 weeks. Price depends on import-
ing country but is 1,450 DM in Germany.
PEP Modular Computers GmbH, P. O. Box
1652, D-8950 Kaufbeuren, West Germany.
Phone 49-8341-81001 [Circle 713]
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Memory management in the Era of MegaChip Technologies:

Memorymanagement ICs from
you bring memory arrays up to

significant improvements in overall system
throughput. Read hOW TI,S memory- whose solution has eluded design engi-

0 neers for years: How to catch memory
management ICS can get you in a‘nd out Of speeds up to CPU speeds. The solution

memory faster no matter Which processor lies with T1s advanced memory-

h management circuits, and you can use
you ¢noose. them with whichever processor best

suits vour application.

Memory systems are a prime area for 3 -7
ou can now solve a problem




Texas Instruments can help
processor speeds.

A universal architecture enables
these TI devices to work with — and
enhance — virtually any high-speed
microprocessor or bus structure, even
custom engines.

In addition, your component count
is cut because these are single-chip
VLSI circuits. Your design time and
effort are shorter and easier because of

TI's comprehensive Memory Manage-
ment Design Kit (see page 4).

TI addresses your major
memory-design concerns
To immediately improve memory-access
time, use both main and cache memo-
ries, as shown in the block diagram.
This approach can produce up to a 3X
increase in system performance.
Frequently accessed data and instruc-
tions are stored in a few high-speed
static random-access memories and
“tagged” by a Tl industry-standard
cache controller (SN74ACT2151/4).
These 2Kx8 CMOS controllers are the
fastest available and can support deep
cache architectures of 16K or even 32K.

TI’s MegaChip Technologies

Our emphasis on volume manufacturing
of high-density circuits is the catalyst for
ongoing advances in how we design,
process, and manufacture semiconduc-
tors and in how we serve our customers.
These are our MegaChip™ Technologies.
They are the means by which we can
help you and your company get to mar-
ket faster with better, more competitive
products.

tions on chip to improve flexibility and
speed and to allow for custom timing
routines. This controller supports
nibble- and page-mode access and
scrubbing-mode refresh to increase
memory output.

REFRESH TIMING

TIMER CONTROLLER
LK P 3

=

| P oI~

81T DATABUS
High-speed memories can be designed with less effort and implemented more cost-effectively by using
TT's family of universal memory-management ICs. These devices, all of which are contained in TIs
Memory Management Design Kit, will work with and enhance almost any high-speed processor.

TMS4C1024 | CHECK
1MX32 BITS | BITS
TMS4C1024 | CHECK
IMX32 BITS | BITS
TMSAC1024
p| 1MX32 BITS

TMS4C1024 | CHECK
IMX32BITS | BITS

CHECK
BITS

CHELK BITS

This scheme is cost-effective because
slower, less expensive dynamic random-
access memories (DRAMSs) can be used
for main memory.

When you must assure system integrity,
use of an error-detection-and-correction
(EDAC) circuit can improve system re-
liability 500-fold. Since this approach
is necessary with memory arrays larger
than half a million bits, TI offers its
leadership 32-bit EDAC.

The SN74AS632 detects dual-bit er-
rors and detects and corrects single-bit
errors while avoiding processor wait
states. And at 25 ns for error detection,
it meets your high-performance needs.

Interfacing between processor and
main memory gets tougher as speeds
increase. But TI has the SN74ALS6301
DRAM timing controller. It can
handle any DRAM up to 1 Mbit and
incorporates only the essential func-

Soon to come: An ASIC (application-
specific integrated circuit) solution.

Reducing over/undershoot is accom-
plished by TI's 2000 Series buffers and
drivers — 25-ohm series-damping
resistors on the output prevent false
reads at DRAM input. For example,
the SN74BCT2828 driver can reduce
undershoot by 40% compared to tradi-
tional approaches. TI's 2000 Series has
a high-drive current suitable for VME
and MULTIBUS® II bus structures.

You can use any or all of TI%s
memory-management 1Cs to obtain the
superior performance that marks a mar-
ket winner. And there’s no design rule
that says your memory-management
chips and your CPU have to come from

the same supplier.
'Ji

P Turn page for more information.



The tools you need to design a
high-performance memory-
management system

are between these

COVET'S:

At $149, the value of TI’s Design Kit
far outweighs its cost. In one compact
file, we've included just about every-
thing you'll need to bring your memory
array up to speed. Everything, that is,
except your imagination in creating
your own unique product differen-
tiators. Heres what you get:
® All necessary high-performance ICs,
including

—SN74ACT2154 2K x8 Cache

Address Comparator
—SN74AS632 32-bit EDAC
—SN74ALS6301 16K to 1 Mbit

DRAM Controller
—SN74BCT2828 10-bit Buffer/

Driver with series-damping resistor
—TIBPAL16R8-10 and TIB82S105B

High-speed Programmable-logic

Devices for user-defined timing

control

—TMS4464 256K DRAM
® Memory Management Applications

Handbook containing applications re-

ports and briefs that supply valuable

insights into memory-management
system design.

® Data sheets on TI circuits designed
for efficient memory management.

® Memory-management-product soft-
ware graphic-symbol libraries and
supporting documentation for use
with Futurenet™ or Mentor

Graphics™ CAE systems.

For more information on TI’s
Memory Management Design Kit, call
1-800-232-3200, ext. 3203, or contact
your nearest TI field sales office or au-
thorized distributor.

™MegaChip is a trademark of Texas Instruments
Incorporated.
Futurenet is a trademark of Futurenet Corporation.
Mentor Graphics is a trademark of Mentor Graphics
Corporation.

®MULTIBUS is a registered trademark- of Intel
Corporation.

27-4510A © 1988 Tl

Texas Instruments Incorporated LSS
P.O. Box 809066
Dallas, Texas 75380-9066

YES, please send me more details on TI%s universal memory-
management ICs.

NAME

TITLE

COMPANY

ADDRESS

CITY STATE Zp

AREA CODE TELEPHONE EXT.
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’ Engineers and scientists at the Naval
. Underwater Systems Center are the foremost
Domain of , experts in underwater technologies. Their
scatterers SN A exploitation of the underwater environmentasa
XL » Y transmission medium is a major factor in the
H,: Noise H,: Target 52 /! i U.S. Navy'stechnological superiority. Butcritical
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only o'r position oS In signal processing. In underwater communi-
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‘ hydrodynamics. Finding solutions is critical to
N\ Threslhhold national security. To world peace.
P NG | \ We're looking for Ph.D.swith the potential
4 fel )y O tosolvethese problems ... withthe potentialto
Decision / ‘ becomeworld-class scientists. Ifyouare one of
NG the few, you'll find everything you need at the
Naval Underwater Systems Center. Yourtheories
will be translated quickly into models. You'll
. ) supervise their tests in laboratories and at sea.
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1 personal satisfaction
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The best of both worlds.

The K450B Logic Analyzer and
the 4074 Digital Storage
Oscilloscope from Gould...

State-of-the-art test instruments for
designers of today’s superfast digital and
data communications systems.

Powerful measurement capabilities...
The K450B Logic Analyzer, with up to 80
channels at 100 MHz or 40 channels at
200 MHz and glitch capture across all
channels, provides top performance.
ANC the 4074 DSO—the only 4 channel
instrument with 400 MSample/Sec 8 bit
converters on every channel—is the
most sophisticated oscilloscope available
for the high speed pulse measurements

60 For LO74
Circle 148 For KL50B

Circle

required by electronics designers and
test engineers. TOGETHER—they work
as an integrated system without any of
the compromises of hybrid systems;
APART—two high performance instru-
ments available for separate test
applications.

ease of use...
We provide that on both the K450B and
the 4074 with our AUTO SETUP facility.

and fail-safe performance!

Gould Electronics created the timing
analyzer market in 1978 with the intro-
duction of the first logic analyzer; and we
were pioneers in DSO technology. Today
we supply leading computer and tele-
communications equipment makers with

1-800-GOULD 10

logic analyzers and DSOs for digital
design verification, hardware and soft-
ware integration, component and sub-
system test, hardware debug and digital
remote diagnostics.

Wherever high performance test and
analysis is required in digital electronics
design, Gould is at the leading edge with
a price/performance record second to
none.

For further details, contact:

Gould, Inc.

Test & Measurement
19050 Pruneridge Avenue
Cupertino, CA 95014

== GOULD
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INSIDE TECHNOLOGY
PROGRAMMABLE LOGIC DEVICES:

MAY 12, 1988

THE SECOND GENERATION

akers of electrically eras-
Mable and programmable

logic devices are set to
unleash a second generation of
products that break records for
density, gate utilization, archi-
tectural flexibility, and speed.
At stake is the multibillion dol-
lar market for small-, medium-,
and large-scale standard logic circuits that have been
steadily replaced by complementary MOS gate arrays
ranging in density from 1,000 to 10,000 gates.

Accounting for about 80% of gate-array sales, these
densities are being targeted by PLD makers using a
Varlety of architectural and process innovations. But
there is a price to pay. By moving out from under the
umbrella of the familiar programmable array logic
architecture (programmable AND, fixed OR), which
still dominates at densities below 1,000 gates, PLD
makers must now shell out. substantial investments in
software to ease the transition to higher densities and
new architectures.

Using CMOS-based programmable
gate structures, the industry has evolved
at least five architectural approaches to
achieving higher density. One approach
is the logic cell array (LCA), a static ran-
dom-access-memory-based  technology
pioneered by Xilinx Inc. of San Jose,
Calif., and later endorsed by Advanced
Micro Devices Inc., Sunnyvale, Calif. A
second group is looking to extend tradi-
tional programmable array logic devices
to higher functional density by modify-
ing them to increase gate utilization to
60% to 80% from the present 30% to 50%.
Falling into this category are companies
such as International CMOS Technology
Inc. of Hayward, Calif., and Intel Corp.
of Folsom, Calif.

A third approach is the use of a fold-
ed-array multiple-level-logic structure,
favored by companies such as Signetics
Corp., Sunnyvale, Calif., with its
NAND-based programmable macro log-
ic, and Exel Corp. of San Jose, Calif,
with its NOR-based Erasic. Yet a fourth
group is taking a closer look at the

A slew of new products that break records for

density, gate utilization, architectural flexibility, and
speed is on the way, but PLD makers are finding
that investments in software are now needed to

ease their transition into a multibillion dollar market

by Bernard C. Cole

e —————

al programmable logic array, which has a programma-
ble OR as well as a programmable AND array. These
companies are adding features and options to the
PAL approach to increase its functionality and flexi-
bility. This group includes Lattice Semiconductor
Corp. of Beaverton, Ore., National Semiconductor
Corp. of Santa Clara, Calif., and SGS/Thomson.

The most recent approach, using an architecture
developed by Altera Corp. of Santa Clara, Calif., is the
multiple array matrix (see p.66). It is manufactured
using an 0.8um CMOS process from Cypress Semi-
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predecessor of the programmable

1.The 22CV10C PEEL chip made by international CMOS Technology Inc. incorporates 12 kinds

AND/Fixed OR approach, the tradition- of devices in its programmable electrically erasable logic.
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conductor Corp. of San Jose, Calif.

When moving to higher densities, the approach in-
volving LCA devices offers some advantages. LCA de-
vices use an uncommitted structure, in which there
are no prefixed logic structures such as macrocells
and registers. The current pace-setter in high-density
CMOS PLDs is Xilinx, which late last year introduced
the first in its new family of LCA devices capable of
densities up to 9,000 gates. Fabricated using an ad-
vanced 1.2-um double-layer metal CMOS process, the
first member in the family—a 2,500-gate device—went
into production in December. Now nearing production
is the 9,000-gate version. Over the next four to six
months, the company expects to fill in the family by
introducing 2,700-, 4,000-, and 6,000-gate dévices.

Following quickly on Xilinx’s heels will be Ad-
vanced Micro Devices. The company plans to go into
production in June with a 2,400-gate LCA device, fol-
lowed in the late third quarter by a 9,000-gate device,
according to Andy Robbins, PLD marketing director.
What makes the LCA unique, Robbins says, is that
unlike traditional PLDs it is based on an architecture
in which the internal logic is essentially an array of

uncommitted logic blocks. The logic blocks are sur-

rounded by uncommitted programmable input/output
blocks, all of which are linked by programmable inter-
connect lines controlled by a configuration program
stored in an internal 16-bit SRAM.

Current programmable array-logic architectures are
difficult to scale up in density much beyond 2,000 or
so gates, says Robbins. “A problem with traditional
PLDs has been gate utilization,” he says. “This is due
to the fact that unlike gate arrays, they are based on
committed logic structures such as macrocells and
registers, associated with specific pins. So when you
use one function and one pin, other functions associat-
ed with that pin are unused.” At low densities, this is
tolerable. But when scaling to higher densities, the
size of the registers and macrocells increases as does
the number of gates that remain unused. By going to

_em i

an uncommitted structure, such as in the LCA, most
of these problems are avoided, he says.

An alternative to increasing density that companies
such as Intel and ICT are considering is to modify,
rather than replace, existing PLD architectures. Until
recently, the main emphasis at ICT was the develop-
ment of direct replacement of current 20- and 24-pin
devices with its programmable electrically erasable
logic (PEEL) devices, says Robin Jigour, director of
marketing. Now going into production is the first in a
family of what the company calls superset replace-
ment PEEL devices, which incorporate not only the
functions of current devices, but a wide range of new
functions as well. Designated the PEELI18CVS,
20CG10, 18CV8Z, and 22CV10C (see fig.1), the de-
vices incorporate not only a specific standard pro-
grammable array logic configuration, but 11 other
variations as well.

Depending on the device, between 18 and 22 inputs
and 8 and 10 macrocells are available. The key to the
flexibility of the device is that each logical sum on the
devices is directly associated with a multifunction 1/0
macrocell and its I/0 pin, says Jigour. Each of these
macrocells contains a D type flipflop, an output multi-
plexer, and a feedback multiplexer as well as four EE
memory cells that can be programmed to configure
each macro in 12 different ways. The 12-way macro-
cell gives the user control of output polarity, feedback
path, and output type—registered or combinatorial,
dedicated input or output, or bidirectional I/O0—allow-
ing them to be used to implement functions which
might require multiple conventional PLDs.

An alternative approach is being taken by Intel in its
5ACXXX family, which aims at increasing the gate utili-
zation and efficiency by adding proprietary enhance-
ments to the I/0 macrocells. The first device in this
family is the 5AC312 (see fig. 2), a 1.5-um CMOS EPLD
with a density of about 1,800 equivalent gates. The
device incorporates special features to increase its flexi-
bility in high-performance CPU systems as well as in-
crease the number of product terms
available to the user without using up
valuable pin resources.

In the first case, the 5AC312 incorpo-
rates an input-latch register combina-
tion that allows each input to be config-
ured in one of five ways: flowthrough
input; synchronous or asynchronous
latched input; and synchronous or asyn-
chronous registered input.

To give the designer as much access
to internal gates as possible without
sacrificing pins, Intel has incorporated
special-product term-sharing logic that
divides the eight P-terms in each ma-
crocell into two groups. These quads or
subsums of products can then either be
combined into a second OR stage, or
allocated to serve as input into the sec-
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1 ond OR stage of adjacent megacells.

2.The 1,800-gate Intel 5SAC312 CMOS EPLD has increased gate utilization and more product

terms available as a result of enhancements to the I/0 macrocells.

By using this feature, each 312 ma-
crocell can support up to 16 P-terms,
versus three to eight for standard de-
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vices, without giving up any pins, says Larry Palley,
PLD product marketing manager. “Even with all the
P-terms in a particular macrocell allocated away, the
I/0 registers and all the secondary control signals are
still available for use,” he says. Current plans call for
moving to a 1.0-um process and extending the tradi-
tional PLD functions up to about 3,000 to 4,000 gates.
“After that, it is clear that it is necessary to consider
other alternatives,” he says.

Looking for ways to increase the number of gates
and product terms without sacrificing pins, many
manufacturers are turning away from the simpler—
but more limited—programmable array logic struc-
ture to the more flexible programmable logic array
pioneered by Signetics, which incorporates both pro-
grammable AND as well as programmable OR ele-
ments. In an attempt to take advantage of the PLA
structure but give it some of the features of PALs
that users have found helpful, Lattice Semiconductor
and its PLD partners—National Semiconductor and
SGS/Thomson—have developed the GAL39V18.

First out is Lattice, which uses its 1.1-um double-level
metal CMOS EEPROM technology to build a device
which combines the programmable AND/programmable
OR structure of a PLA with the additional functionality
of such PAL style features as macrocells and buried
registers. Further scaling of the process and new archi-
tectural features should allow the company to push the
architecture from its current 600- to 800-gate equivalent
to above 1,000 gates, says William Wiley Smith, Lat-
tice’s PLD product marketing manager.

In addition to limited densities, a drawback to tradi-
tional PAL and PLA structures is that they are essential-
ly single level logic, says Eric Goetting, PLD program
manager at Exel Semiconductor Inc. of San Jose, Calif.
“That is, they are good at implementing one level, or
type, of logic function,” he says. “This is okay where
you want to reduce the chip count devoted to interface
glue logic. But if you want to implement an LSI or VLSI
system function which incorporates a variety of logic
types, it is necessary to use multiple PLDs.”

To address this problem, Exel developed the Erasic
architecture, a NOR-base