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SPECIAL REPORT: TRANSFORMING THE FACTORY WITH TECHNOLOGY/120
How VLSI chips are influencing computer architecture/97

Eight-bit slices offer precision and performance/133
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AS PERSONAL AS A PC,
AS POWERFUL AS A VAX!

The ultimate UNIX' machine.
Not just a computer, but a problem-solving tool

Single- and multi-user. With full Bell Labs
UNIX. Six languages. A high-performance 68000
processor. Multibus! for expansion.

Plus Tektronix-compatible graphics
Ethernet' capability. And up to two megabytes of

no-wait-state memory, up to 21 megabytes of
reliable hard disk. Allin a compact, low-cost
desktop workstation. The Callan Unistar.

Unistar applications stretch from software
development to medical electronics to engineer-
ing, industrial and business applications. And
the Unistar has been benchmarked as faster than
the VAX-11/730.

- oo

Yetitis priced like the more personal
computer that it is.

If you're a software developer, an OEM, or
an end-user who wants to maximize your perfor-
mance at the minimum cost and risk, ask about
the Unistar family. The shortest distance between
problem and solution.

For more information or the name of your
nearest distributor, call: Callan Data Systems,

N, 2645 Townsgate Road, Westlake
Village, CA 91361. Telephone
800-235-7055 (In California,
805-497-6837). TWX 910 336 1685.

tTrademarks Callan, UNISTAR/Callan Data Systems UNIX/Bell Labs
VAX/Digital Equipment Corp Multibus/Intel Ethernet/Xerox Corp

THE SHORTEST DISTANCE BETWEEN
PROBLEM AND SOLUTION:
CALLAN UNISTAR.
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HP is the ri
for all your fiber optic needs.

connection

HP's broad family of fiber optic
products offers economical solutions for
reliable, repeatable data communica-
tions performance in the most demand-
ing environments. And all of the parts —
transmitters, receivers, connectors
and plastic- or glass-fiber cable — are
fully described in our new Fiber Optics
Brochure.

The HFBR-0500 family is a plastic
snap-in link designed for easy assembly.
It uses rugged 1 millimetre diameter
plastic fiber cable, so it’s great for low-
cost, high-volume and/or short distance

CG08306

applications. HP's HFBR-0200 series
offers longer distance links featuring an
optical-coupling system between lens
and small diameter glass fiber cable for
high reliability and performance. And
the HFBR-0010 fiber optic modules offer
high performance as well as indepen-
dence from data format restrictions. Best
of all you can get started right away
with any one of HP’s complete fiber optic
evaluation kits.

HP's fiber optic components provide
guaranteed end-to-end performance.
They're excellent for a wide range of data

rate and distance requirements for appli-
cations like computer-to-peripherals,
robotics and industrial control. For the
whole story, send for HP's free Fiber
Optic Components Brochure. In the U.S.,
contact Hall-Mark, Hamilton/Avnet,
Pioneer Standard, Schweber, or the Wyle
Distribution Group. In Canada, call
Hamilton/Avnet or Zentronics, Ltd.

Kz
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The Cover Story

Work station handles real-time graphics, 113
Designs become images in real time on a new work station
that runs a virtual-memory form of Bell Laboratories’ Unix
operating system and hooks into the Ethernet local network.

Major New Developments

Modernizing the production line

The melding of computer-aided design and manufacturing into
computer-integrated manufacturing is starting to revolutionize
factory automation, says this special report. Five articles
describe its facets, from decision-support systems to
autonomous robot cells, 120

Silicon compiler speeds microcomputer to market
The processor for Digital Equipment Corp.’s MicroVAX |
machine was readied in less than a year, thanks largely to a
custom chip prepared by a silicon compiler, 47

Network welcomes all comers

Every node of a wide-area, packet-switched network intended
to link incompatible systems is equipped with protocol-
conversion facilities, 85

The interaction of VLSI and computers

Artifical intelligence in CAD and quiteron devices are among
the topics to be explored at a conference of design experts on
computers and very large-scale circuits, 97

Electronics/October 20, 1983



Vol. 56, No. 21 ¢ October 20, 1983

Electronics Review

MICROCOMPUTERS
Silicon compiler cuts time to market
for DEC’s MicroVAX |, 47

SOFTWARE

Compiler in C optimizes code, 48
Natural language expands artificial-
intelligence program, 49

MICROSYSTEMS

Intel to vie with Motorola with 32-bit -

microprocessor bus, 50

PERIPHERALS
Office computers get digitizing
scanners, 52

COMMUNICATIONS
Airliner phone nets compete for
takeoff, 52

NEWS BRIEFS: 54

LOCAL NETWORKS
Network allots time slots to suit the
traffic, 56

Electronics International

GREAT BRITAIN
Local network links machines that
are incompatible, 85

THE NETHERLANDS
Multiple-electron-beam machine
writes at 10-billion-pixel/s rate, 86

FRANCE
Spectral encoding of optical signals
hikes multiplexed transmissions, 88

JAPAN
Teletext service takes first step
towards nationwide service, 92
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SOLID STATE
VLSI, computer designers exchange
ideas, 97

OPTICAL MEMORY
Makers of optical memory systems
stampede to market, 101

TELECOMMUNICATIONS
Europeans hurry into telecom
alliances, 106

PERIPHERALS
Hard-disk—drive makers fear price
war, 110

Technical Articles

WORK STATIONS
Work station unites real-time
graphics with Unix, Ethernet, 113

INDUSTRIAL ELECTRONICS,

A SPECIAL REPORT
Computerizing the factory floor, 120
CAD, CAM, and CIM revolutionize
the electronics factory, 121
Decision support helps manage
flexible manufacturing systems, 123
Network lets different brands of
equipment communicate on the
factory floor, 125

Simulation software eases robotic
work-cell construction, 128

Robots build Winchester disk drives
on their own, 131

SOLID STATE

8-bit-wide chip set eases bit-slice
design while tackling video-speed
processing, 133

DESIGNER'S CASEBOOK

Dual timer supplies high-voltage
ramp, 139

Interface links 8-bit chips to provide
multiprocessing, 140

COMPUTERS

Clustering VAX superminicomputers
into large, easy-to-extend
multiprocessor systems, 143

COMPONENTS
Video-speed filtering gets its own
digital IC, 148

SOFTWARE NOTEBOOK
Using timers to drive three steppers
concurrently, 152

New Products

IN THE SPOTLIGHT

Distributed factory-automation
system links variety of equipment on
local net, 161

INDUSTRIAL

Portable 80186-based computer has
Multibus cage, 169

Vision system checks for proper
insertion of parts on board, 170

COMMUNICATIONS
Highly integrated modems appear to
microcomputers as peripherals, 177

MICROCOMPUTERS & SYSTEMS
Card for HP 9826 performs fast
Fourier transform in 9 ms, 181

COMPONENTS

Driver chips for vacuum fluorescent
displays combine C-MOS and
bipolar devices, 187

COMPUTERS & PERIPHERALS
Hard-disk drives are ruggedized for
mobile use, 190

SOFTWARE
Modeling too! aids semiconductor
process engineer, 198
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The American broadcasting industry contributes to
America’s strength by keeping the people informed,
by increasing public morale, by promoting national
unity. It is a heartwarming fact to every member of
the Blaw-Knox organization that more than 70% of
the towers in the nation are Blaw-Knox built.

BLAW-KNOX DIVISION of Blaw-Knox Co.
2077 Farmers Bank Bldg. Pittsburgh, Pa.
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The thyratron tube is triggered at
the rate required to “stop” motion
of the observed subject by an elec-
tronic voltage pulse generator such
as a relaxation oscillator. When the
grid of the thyratron goes positive
with respect to its cathode the tube
fires and capacitor C, discharges
through the transformer primary,
producing an extremely high voltage
in the transformer secondary. This
voltage appears as an electrostatic
potential between the mercury and
shield of the lamp and ionizes mer-
cury vapor in one corner of the lamp.

A Cooper-Hewitt mercury vapor lamp con-

nected in the circuit shown makes a good

high speed stroboscopic light source, A

lamp that has been retired from reqular

illuminating service because of starting

difficulty will fire satisfactorily in this
circuit

The high voltage power supply con-
nected across the ends of the lamp
causes further ionization and capaci-
tor C, discharges through the Cooper-
Hewitt. Additional brilliancy may be
obtained by closing one or both
switches, connecting C; and C, in
parallel with C,. The associated elec-
tronic timing circuit regains control
of the thyratron by swinging the
thyratron grid sharply negative soon
after C, discharges, at which time
the anode voltage is at a minimum.
—Street, ELECTRONICS, April, 1940,
p. 36.

Stimulus-Physical
or Chemical

(Continued from page %6)

Molor Speed Checker

THE SPEED OF SMALL motors may be
determined under conditions ap-
proximating no-load by the method
shown in the diagram.

A small metal fitting, A, is fastened

June 1942 -— ELECTRONICS
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Highlights

Cover: Real-time graphics, Unix, Ethernet meet in a work station, 113

Supporting a real-time three-dimensional color-raster graphics system, a new
work station boasts AT&T Bell Laboratories’ general-purpose Unix operating
system. Because it is equipped with Ethernet capability, the machine can run
in a network of shared resources in which it may be configured as a graphics
processor, as well as a stand-alone station.

Optical storage stakes its claim in high-density realm, 101

Laser-based optical-disk systems are attracting attention, as practical systems
prepare to challenge magnetic-storage techniques for high-density applica-
tions like archival storage. Achieving erasability is the next goal.

Computer automation invades the production line, 120

Factory automation is moving from concept to reality, with computerized
manufacturing techniques starting to spread. This collection of articles gives
a picture of the way in which the automated factory is developing.

m Computer-integrated manufacturing, in which automated operations are
linked into a comprehensive data base, is the ultimate goal, 121

a For flexible manufacturing in which small batches of different products
run down the same line, decision-support software is essential, 123

s Computerized gear is coming from many sources, so a communications
network that links units from many sources jumps a major roadblock, 125
m To make proper use of robots, a new system fully simulates the setup in
which the automatons will be functioning, 128

m High-precision electronic systems can be turned out solely by robots, a
prominent example being the production of Winchester disk drives, 131

Bit-slice processor, microsequencer hit video speeds, 133

An 8-bit-wide bipolar bit-slice processor reaches new performance heights
through such advances as a denser process and multiple data paths. A
companion microsequencer boosts system responsiveness by harnessing the
processor’s computing power efficiently.

Superminis cluster together for multiprocessing, 143

General-purpose computer hardware and software can be the basis for a
highly sophisticated multiprocessor setup, providing a highly available, easy-
to-extend system incorporating a widely used operating system and backed by

abundant programming support.

Comingup ...

Artificial intelligence enters the realm of practicality: Part 1 of a two-part

special report . . .

reactive-ion etching hits its stride . . .

what’s doing at

Wescon/83: key technical sessions and major product introductions.
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WIDEBAND AMPLIFIERS
FROM DC TO 1MHz

Where in the wide world
do you find them?

You'll find them at Krohn-Hite . . . the only company that
is really responsive to the need for wideband power
amplification. We know that systems designers need
power, performance, and versatility, so we designed
the Model 7500 direct-coupled amplifier that offers
continuous power up to 75W and up to 125V RMS.
The 7500 has a frequency response that is typi-
cally flat to within +0.05db over most of its
range, and even at full power output, the har-
monic distortion is less than 0.05%. Voltage
gain, fixed or variable, is 0 to X100. Output

v P! circuit is both current and voltage protected.
! And both AC and DC input couplings are
provided.

The Model 7500 can serve as the heart of an

AC power source. Other applications include

) precision meter calibration, transducer
driving, and vibration analysis. Call on the
company that is responsive to your needs.
Krohn-Hite. Send for specifications on our

i complete line of wideband amplifiers. Look up

) / our product listings in EEM and Gold Book.

WLl croHN-HITE
CORPORATION
Avon indusirial Park Avon MA 02322 « {617) 580 1660 TwX 710 345 083)

!-.!"'.:.' == @

Krohn-Hite . . . Benchmark of Value in Power Amplifiers

AL, Huntsville (205) 534.9771; AZ, Phoenix (802) 246-8477; CA, Inglewood (213) 674-8850, San Jose (408) 292-3220; CO, Englewood (303) 773-1218; FL, Ft. Lauderdale
(305) 791-8405, Orlando, (305) 859-7450, Tampa (813) 886-0720;, GA, Roswell (404) 998-2828; IL, Chicago (312) 283-0713; IN, Carmel (317) 8440114 KS, Overland Park
('9‘)13 649-6996; LA, Gretna 1504) 367-3975; MD, Baltimore 8301 321-1411; M, Detroit (313) 961-3042, MN, Minn lis (612) 546-2021; MO, Man«land Heights (314& 878-5042;

England, Waltham, MA (617) 890-0233; NJ, Cherry Hil (6&9) 4820059, Englewood Cliffs (201) 871-3916; NM, Alburquerque (505) 265-2330; NY, E. Syracuse (315) 437-6666,
Rochester (716) 473-5720, Saratoga Springs (518) 377. , NC, Burlington ‘91 227-3639; OH, Chesterland (216) 729-2222, Dayton (513) 284-2476; OK, Jenks (318) 299-2636;
OR, Portland (503) 297-2248; PA, Pittsburgh (412) 261-2604; SC, Greenville (803) 271-8543; TN, Rockford (615) 977-0282; TX, Addison (Dallas) (214) 661-0400, Houston
(713) 466-1465; UT, Salt Lake City (801) 4 729; VA/OC, Fairfax (703) 385-0600; WA, Bellevue 682406) 454-3400; Wi, Milwaukee (414) 454-8400; CANADA, Mississauga, Ont.
(416) 625.0600, Ottawa, Ont. (613) 7251931, Montreal, Quebec (514) 744-5829, Burnaby, B.C. (604) 434-2611, St. Albert, Alberta (403) 458-4669.
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Publisher’s letter

ur technical editors all have to

keep track of a variety of topics
within their specialties, but the beat
that industrial and consumer editor
Erik Keller covers embraces more
different technologies than any other.
In the world’s factories, however,
many of these technologies come to-
gether, as companies strive to speed
up throughputs and improve the
quality of their products. Indeed, a
little bit of all the other editors’ do-
mains includes modernizing produc-
tion processes.

This issue’s special report on Com-
puterizing the Factory Floor (p. 120)
takes into account a range of tech-
nologies and shows how they all in-
terrelate. “It’s not an easy matter to
modernize a factory. You have pro-
duction schedules that must be kept
as well as the need to convince man-
agement that it is cost-effective for
them to make these changes,” says
Erik.

*“After all the arguing is over, then
comes the hardest task: integrating
organized technology into an envi-
ronment that is usually far removed
from anything approaching the or-
dered. In addition, because the pro-
duction process is so complex, the
matrix of decisions that must be
made is staggering.”

So for this report, Erik tied togeth-
er five technical articles along with
an overview that he thought could
give a bare-bones representation of
the sort of things that are needed for
automating production. Data bases,
networks, support software, simula-
tion, and a good idea of how to im-
plement them are crucial to bringing
today’s factories up to date, he
thinks.

“Behind any attempt to get mod-
ern equipment into a factory in a big
way, rather than just replacing a re-
lay board with a programmable con-
troller, is the use of good software to
help planners make decisions and
come up with designs long before a
system is physically constructed. Af-
ter a system is built, simulation and
decision support techniques help
managers tweak designs and repair
problems quickly,” Erik explains.

Perhaps the most interesting thing
about automating industry is that

these techniques have been adopted
first by manufacturers more familiar
with ingots of steel than wafers of
silicon. “It is difficult to guess why
traditional industry has embraced
automation more than high-tech
firms, but one thing is sure: many
U. S. traditional industries are going
through rough times now, though it
has been easier for the ones that
have modernized. Electronics firms
haven’t reached that point yet. But
they seem to see that if they don’t
bring their manufacturing technology
up to date, they could face hard
times, too.”

symbiosis between computers
and integrated circuits has existed
ever since the first chips emerged,
and the two have become even more
interdependent with the advent of
very large-scale integration. That is
so much the case that the annual
meeting where computer people and
semiconductor people get together to
talk about the state of the art in their
disciplines has become, in the words
of computer editor Tom Manuel,
“one of the most exciting events of
the year.”

This year’s “vLsI in Computers”
conference is scheduled for the end
of the month in Rye, N. Y., and our
preview of it starts on page 98. Fit-
tingly, the piece is a joint effort by
Tom and Roger Godin, who this
month switched over to the solid-
state beat from communications and
microwave.

Both rate the papers on computer-
aided design for VLSI circuits as very
impressive. And Tom expects keen
interest in the updates on artificial
intelligence and on leading-edge de-
vices like Josephson junctions and
the quiteron.

For Roger, this is a return to fa-
miliar ground. Before signing on
with us, he was a field sales engineer
for vLSI/MOs at Texas Instruments’
office in Boston.

M :
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MARKEM ON LUFKIN:
MADE T0 MEASURE.

Markem is the benchmark:

For every other marking system in the worid to live up to.

For designing exactly the kind of equipment you need
to make virtually any kind of mark on any kind of surface (for
Lufkin, the job was providing pinpoint calibration of precision
measuring instruments)—pius all the support, supplies, and
service you'll ever need.

For labeks, logos, calibration, dating, and bar coding.

For appliances, shoes, saw blades, syringes, clothing,
tablets, cartons, capacitors, containers or ping-pong balls.

For help or advice on marking systems of any kind—for
plant managers, product designers, or engineers—write or
give us a call at (603) 352-1130.

NMARKEM. .
® Identification
Markem Corporation. International Heaoquarters: Keene, NH 03431
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A Number of our
Best ldeas
Incorporated
into one Gapacitor-

WIMA FKP1

*High reliability
components for very
high current ratings

In the power electronics field as well as in
fast switching operations the pulse
capability of a capacitor is all important.
This capability is to a large extent
influenced by the internal construction of
a capacitor.

The WIMA FKP 1, a self-healing
polypropylene capacitor with series
wound metal foil electrodes and a floating
electrode of plastic carrier film metallized
on both sides, is suited for pulse
applications with high pulse rise times.
Metal particles flame-sprayed onto the
electrode ends increase the contact
reliability.

The following examples demonstrate the
pulse capabilities of the WIMA FKP 1
capacitor range: PCM 15 mm and 400 VDC
= 1500 V/microsec.; 630 VDC = 2400 V/
microsec. and 1000 VDC = 3500 V/
microsec. In very critical applications we
recommend that you supply written details
for our review and comment upon which
we can supply you with a swift and
binding answer.

Ask for our catalogue and before ordering
make use of the operational data

questionnaire. ®

T
THE INTER-TECHNICAL GROUP INC.
1 Bridge Street - P.O. Box 23 - Irvington -
New York 10533 - (914) 591-8822

TAW ELECTRONICS CO.
4215 W. Burbank Blvd., Burbank
California 91505 - (213) 846-3911

R) Registered Trademark of Company

WILHELM WESTERMANN - spezialvertrieb
elektronischer Bauelemente - P, O. Box 2345
D-6800 Mannheim 1 - Federal Republic of Germany
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Readers’ comments

To the Editor: Recently, while I was
reviewing back issues of Electronics,
including the reprint of the very first
issue [April 1930] and the momen-
tous 50th anniversary issue [April
17, 1980], I realized how important a
role your magazine has played in
shaping my whole career and hence
my life. I first started reading Elec-
tronics, secondhand, when I was a
college student, back in 1960. I do
not think that I have missed even a
single issue since then, nor, says my
wife, have I thrown out a single
issue.

The editorial quality of Electronics
has always been of the highest. The
lucid and clear writing in your pages
is always a pleasure to read. In my
opinion, Electronics stands above
other technical publications for the
simple reason that it and it alone is
literate.

Having been guided by your writ-
ers and editors through vacuum
tubes and relays into transistors,
through the first monolithic circuits,
and now through the present state of
the art, I continue to look to Elec-
tronics for definitive reporting on our
industry and its impact in the world.
So this letter is of a personal na-
ture—one that I have been meaning
to write, my attempt to thank you
and your staff for all that I have
learned from your pages.

Michael Callahan
Winchester, Mass.

The move to 6-inch wafers

To the Editor: Your article *“Jury
still out on 6-in. wafers” [Aug. 25,
p. 110] left out one very important
factor in the present move to 6-inch
wafers. As a supplier of very large-
scale integration equipment, Ultra-
tech Stepper can convert its stepper
to 3-, 4-, 5-, or 6-in.-~wafer handling
in just half a day, at a cost of only
$30,000. We have sold steppers to
four semiconductor houses other
than the giants you mentioned—
houses that are planning to go from
4- to 6-in. steppers.

Our sales and marketing activity
suggest that the move to 6 in. is
here. Many smaller companies and

§

pecialists
EXxperts
Consultants

For prestigious per diem
assignments involving sig-
nificant national exposure.
Opportunity to be regular,
part-time faculty/instructor
for major seminar activity.
We are interested in a wide
range of technical and
managerial areas, including:

e Systems Integration

e Advanced Micropro-
cessor Applications

e Technical Operating
Systems

e High-Level Programming
for Design
VLSI/MSI/LSI
CAD/CAE; Workstations
Communications
Circuit Design

Team Approaches

to Design

plus other areas of special-
ization in electronics engi-
neering and technical
management.

Send biographical statement
indicating specialties to:

J.S. Pecorella
331 Madison Ave.,
Suite 603
New York, N.Y. 10017
(212) 6879211

Electronics/October 20, 1983



Superior spectral purity at half the price.

Is there really any other choice?

3kHz 10kHz 30kHz 100kHz 300kHz When Fluke introduced the
offset from carrier (Hz) 6071A synthesized signal genera-
tor, we set out to prove a very
. important point:
SpeCtl’al PU I’Ity Excellent spectral purity
doesn’t have to mean high price.
Consider this. At a U.S. base
price of only $18,100 the 6071A
delivers superior spectral purity
over a broadband frequency range
of 200 kHz to 1040 MHz. Spurious
output levels are on the order of
-90 dBc to -100 dBc. Typical broad-
: : band noise floor is -150 dBc/Hz. And
Their price compared with instruments costing
$32,540 more than $30,000, our SSB phase
noise performance specs make the
6071A the best value in many ap-
plications—especially the design
and manufacture of modern com-
munications equipment.
Low noise and high stability
also make it a logical choice for
P third- and fifth-order intermodula-
Our price tion tests, adjacent channel rejec-
tion and other off-channel type
tests. Full programmability and
interactive controls combine to
make the 6071A uniquely produc-
tive in automated test systems.
There’s much more we can tell
you about the 6071A, the 520 MHz
6070A, and the technology that
makes such sophisticated instru-
ments easy to use. Just contact your
local Fluke Sales Representative or
call ustoll free at 1-800-426-0361.

IN THE U.S. AND NON.
EUROPEAN COUNTRIES: IN EUROPE:

John Fluke Mfg. Co., Inc.  Fluke (Holland) B.V.
P.0. Box C9090, M/S 250C P.O. Box 5053, 5004 EB
Everett, WA 98206 Tilburg, The Netherlands
(206) 356-5400, Tix: 152662  (013) 673973, Tix: 52237

®
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NOIFS. NO

“It you average all “And test at room
our outgoing shipments. temperature only.”

€ 1983 Advanced Micro Devices. Inc.




DS. NO BUTS.

Some chip makers spend
“But don't include more time makmg exceptions
speed tests. than they do making parts.

Their guarantees run on and
on and on.

Ours is short and sweet,
and it comes with every device
AMD makes.

Next time you have to fill
a tall order, look for the short
guarantee.

The International Standard
of Quality guarantees a 0.1% AQL
on all electrical parameters over
the entire operating ra

Advanced Micro Devices .\

901 Thompson Place, P.O. Box 3453, Sunnyvale, CA 94088
(408) 749-5000, outside California, call toll free (800) 538-8450, ext. 5000.
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Inan expandable modular instrument.

Model 3600
Mlcrocomputer -based
5%-digit

Lab/Systems DMM.

Now you don't have to buy
more instrument that you
need just to get the
measurement function
you're looking for. The
Model 3600, from Data
Precision, offers the highest
accuracy, widest ranges and
finest resolution in its class.
And its capabilities grow
when you need them.

It is ATE-configured, and
provides automatic test

and validation routines,
automatic lockout of false
readings, automatic
overload indication, and
automatic compahblhty
with the IEEE 488 bus. And
the unique Opti-Ranging ™
feature senses your first
reading, then causes the
sensitivity to jump to the
most appropriate range for
your measurement.

BUS
COMPATIBILITY

The basic instrument offers
a choice of 2, 3 or 4-wire
measurement and will
measure DC voltage from
*14V to £1200V in five
ranges and DC ratio from
+000001:1 to £199.999:1
in five ranges (3-wire).
Basic accuracy is £0.004%
24 hours and +0.007%

1 year with a one year
recommended calibration

cycle.

Add capabilities whenever
you need them with op-
tional field-installable
modules such as: O AC
Volts average response: five
ranges, 14V to 800V (to
100kHz) O AC Volts RMS,
AC Coupled: five ranges,
1uV to 800V (to 100kHz)
0O AC Volts RMS, DC
Coupled: five ranges, 14V
to 800V (to 20kHz)

O Resistance: six ranges,
1m@ to 20MQ [J DC/DC
and AC/DC Ratio (4-wire):

same ranges as 3-wire
O IEEE 488 Interface
0 Remote Program/Data.

Logic-compatible, dedicated

control inputs, parallel
BCD outputs (data and
status).

Call for a demonstration of
the DMM that lets you
choose the features you

need, when you need them,

For immediate delivery,
demonstration, or in-
strumentation catalog,

just contact your local Data
Precision distributor or call:

(800) 343-8150

(800) 80;2-0528
in Massachusetts.
Maintaining
the Integrity
of Measurement.

ANALOGIC B

(i-DATA PRECISION

Data Precision Division of Analogic Corporation, Electronics Avenue, Danvers, MA 01923,

_ Circle # 12 for demonstration

(617) 246-1600. TELEX 6817144
Circle #234 for additional mformatnon l

ST sTD BUS
!g 6 MHz at 55°C.

2 & 4 Channel SI/0

2 Channel Printer/Driver
Winchester Interface
Backplanes & Card Cages

Z2-80 CPU

64K DRAM
256K DRAM
64K Static RAM

Floppy Controller
64K Univ. Memory
Industrial 170
PROM Programmer

High Reliability—Competitively Priced

omputer

108 S. Main St.

Com
DYNAM'CS Creer, S.C. 29651

803-877-7471
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Reade?s’ comments

start-ups are taking advantage of the

production increases possible with 6

in. and have bought our equipment.

The trend-setters are not going to be

the large companies—although in

fact we have shipped 6-in. steppers

to Intel—but rather the small com-

panies, those attempting to get an
edge on the giants.

Dale Ann Springer

Sales and Marketing

Ultratech Stepper

Santa Clara, Calif.

To the Editor: Your article on 6-in.
wafers did not offer the perspective
of corporations that are now starting
to enter semiconductor production.
It is surely no surprise that major
semiconductor manufacturers are not
inclined to convert 4- and 5-in. facili-
ties into 6 in., given the vast capital
investment they have made in old
equipment. An industry that is still
deciding whether or not the recovery
is real can no doubt well afford to
wait until current utilization levels
rise above 50% before starting to
add capacity.

However, for a company to choose
4- or 5-in. equipment for a new,
large-volume facility would be any-
thing but prudent. The difference in
die per wafer, in terms of factory
output, is greater than your article
suggests. In surface area, 6-in. wafers
are 2.25 times the size of 4 in., but
the edge effect (the loss of usable die
at the wafer’s edge because of curva-
ture) gives 6-in. wafers 2.75 times
more net die per wafer. Reduced
handling and processing make fur-
ther contributions to the larger wa-
fer’s advantage.

Lattice Semiconductor Corp. re-
gards the timing of its debut in the
industry as most opportune. Our
ability to begin production with 6-in.
wafers—a turning point in process-
equipment generations—not only
gives us a cost advantage over estab-
lished chip manufacturers but also
cuts our capital requirements: our
$25 million 6-in. facility will produce
more chips than three $22 million 4-
in. facilities would.

Raymond P. Capece
Lattice Semiconductor Corp.
Portland, Ore.
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DON’T LET

YOUR PRODUCT
LEAVE HOME
WITHOUT IT.

Cherry’s D4 International Switch

Ready for foreign service.

Designed with export in mind, the new
Cherry D4 snap action switch will help
your products breeze across borders.
Because it meets international standards
as well as CSA and UL. No matter where
your products roam there's a D4 ready
to travel

Packed with features.

This new switch group has a 94 VO flame
retardant enclosure. It has internal
barriers and spacing to meet creepage
and clearance requirements of VDE,

CEE, BSI, SEMKO, BEAB and SEV. The
solid, reinforced mounting boss gives the
added protection of increased spacing
between “live" parts and mounting
hardware. Choice of U.S. (#4 screws) or
metric (3 mm screws) mounting holes.

And, it's a Cherry.

Our D4 is built in the U.S. with the
precision and quality you've come to
expect from Cherry. You also get our
industry-leading delivery and service.

Free sample!
Call or write for complete technical data
and free sample D4 switch.

Flame retardant
94 VO case

Reinforced
mounting holes

4mm spacing
between live parts
and mounting
hardware

/i

Oﬂseto\

straight terminals

3mm spacing
between live parts

CHERRY L SWITCHES

CHERRY ELECTRICAL PRODUCTS CORP. 3608 Sunset Avenue, Waukegan, IL 60087 USA « 312/578-3500
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ONNECTICUT TC!C[)llOl‘lC and Electric Corporation is a

pioncer in the engineering and manufacturing of sigjn.ll—
ing, communications and other advanced electrical devices
and equipment * Experience since the carly (lays of the tele-
phone has enabled Connecticut to meet the exacting require-
ments of all branches of the service in two wars. [ts energies
are now wllo“y devoted to prn(luclion for the armed forccs of
the United Nations * The return of peace will find Connecti-
ont rca(ly with many significant new developments for civilian
living. Its {acilities for complete product {fabrication within its
0w plant will be even more extensive than at prescnt. And
methods for app]yiné Conneccticut's lal)oralory standards of

precision in mass production will be still further advanced.

LLECTRONICS — June 1912

Research » 7£nginueeiing . Pre'clsi"i)‘q:'Man]ifacturing ‘Since 1894

Hlustrated: a fouw fypica/cxamp/cs of’f’w many precision electri-

cu/prancfs Connecticit is cqnu'ppc.l to mauu[ach:re i1 volume.

103



When it comes
to testing CRT

displays, a

versatile video
signal emulator
isn't a luxury—
i's a necessity!

Quantum Data now
offers two generators—

one designed for
the bench...

MODEL 801C
@ User programmable via front panel
keyboard

... the other for test
systems.

MODEL 801CE

@ Computer programmable via
the IEEE-488 GPIB

@ Applications include automatic alignment
and mass storage & distribution of test
signal formats.

Quantum Data’s generators are now
being used by over 200 companies
world-wide. Call or TELEX us today
and let us show you why.

QUAI’ITUEI DATA .
455 Kehoe /Carol Stream, IL 60188

(312) 668-3301 TELEX 206 725
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Skantek is the culmination
of Paradis’s professional life

Roger Paradis has been training all
his adult life to start a company and
run with it. About a year ago, Para-
dis and two partners formed Skantek
Corp. [Electronics, Sept. 8,
p- 52] to build and market a
compact machine that digi-
tizes engineering drawings
for entry into computer-ai-
ded—design systems. It is the
confluence of his technical,
marketing, and managerial
experiences.

Tall and urbane, Paradis
breaks out of character
when he talks excitedly
about Skantek. Its digitizer,
marrying fiber optics and
charge-coupled—device tech-
nology, “will bring the tech-
nology into being within the

tion to publish a handbook on busi-
ness terms he co-authored. The book
sold 60,000 copies and is still going
strong. His first job was as line sales
manager for Raychem Corp., which
makes parts for the electronics and
acrospace industries. “It gave me a
sense of engineering markets and

Changing direction. Roger Paradis says Skantek digi-
tizer goes to the customer instead of the reverse.

market,” now dominated by
cumbersome laser scanners.

Skantek’s compact and convenient
digitizer is brought to the user, says
Paradis, instead of the reverse. He
predicts its $100,000 price, about a
third of the others, will “blow the
market wide open.”

When he founded the Warren,
N.J., company, Paradis, now 38,
worked just down the road in Mor-
ristown as head of Tetrion Consult-
ing Group, which he also founded,
advising businesses on technologies
concerning voice, data, image, and
text. Before that, from 1975 to 1980,
he reported to nearby AT&T corpo-
rate headquarters as a planning man-
ager on the president’s staff, after
serving as a marketing manager.

“AT&T was starting to go through
a period of change,” he recalls. “I
was involved in making it marketing-
sensitive.” Thus, although the com-
pany is large, his experience there
was entrepreneurial.

Paradis received an MBA from
Harvard in 1974, capping a master’s
in nuclear physics from the U. S. Na-
val Nuclear Power School—perhaps,
surprisingly, “some of the best man-
agement training I've received,” he
says—and a Naval Academy BS. At
Harvard, he had formed a corpora-

strategy,” he says.

At the time that Skantek was first
envisioned, at the nadir of the recent
recession, “most people thought the
timing was wrong,” Paradis re-
counts. “But we projected the econo-
my would pick up as we built up,
and we’d end up on the right side of
the curve.” His projections, he
thinks, are bearing out. He is already
planning to take the company public.

InterFET has roots in
Hoye's hourly job at Tl

Some budding entrepreneurs were
apparently born with start-ups on
their minds. Others achieved new
venture opportunities through insom-
nia and indigestion. Michael B. Hoye
had entrepreneurship thrust upon
him by traveling a path of seemingly
unrelated milestones.

At 18, Hoye took an hourly pro-
duction job with Texas Instruments
Inc., in Dallas. He wanted to move
up in the world as an aeronautical
engineer but instead developed an in-
terest in semiconductors. Today, the
37-year-old native of Providence,
R. 1, is president of a new company
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Look what #1315 " buys today.

A 5% digit

system DMM

that’s fully programmable.

If your biggest need is automatic
measurements, you don’t have to put
a big dent in your instrumentation
budget for an expensive system DMM.
Now, Hewlett-Packard brings you
the new HP 3478A — a fully HP-IB
programmable 5%z digit DMM at a
very affordable price.

Costs less to buy, costs less
to own.

The new 3478A costs just $1315.*
For that, you get a selectable 5% to
32 digit instrument that spans

30 mVdc to 300 Vdc, full scale with
100 nV sensitivity. It includes true
rms ac volts, dc and true rms ac
current to 3A, and two- or four-wire
resistance capability. You also get
up to 33 readings/sec in the 42 digit
mode, or up to 71 readings/sec in the
3% digit mode.

Cost of ownership is low too. Rapid
electronic calibration does away with
potentiometers, reducing calibration
expense. And in terms of reliability,
the 3478A ranks with the best DMMs
HP has ever produced. That’s because
high reliability was a design goal from
the beginning. And that dictated low

power and a minimum of components.

HP-IB designed in, not
added on.
From the beginning, the new HP

* delivers the shortest path to

3478A was designed as a fully-pro-
grammable HP-IB systems instrument.
Besides HP-IB, systems features in-
clude a rack-mount case, switchable
front/rear terminals, scanner advance,
service-request interrupt and external
trigger input.

Get the system DMM facts.
For more information on the

new HP 3478A, call your local HP
instrument field engineer, or write:
Hewlett-Packard, 1820 Embarcadero
Road, Palo Alto, CA 94303.

* Domestic U.S. price.

DESIGNED Fonl
SYSTEMS

HP-IB: Not just IEEE-488,
but the hardware, documen-
tation and support that

a measurement system.

When performance must
be measured by results

HEWLETT
PACKARD

00LLLIA

Ly
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Plenco helps

| SER———

I
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Honeywell customers
keep theircoal.

Magnetically operated
Definite Purpose Contactors,
manufactured by Honeywell,
Minneapolis, provide line or low-
voltage control of motors in
refrigeration and air conditioning
equipment and for non-inductive
electric heat loads.

Engineered for long life and
easy application, insulating parts
of these 2-, 3- and 4-pole con-
tactors are molded of Plenco
757 Brown, an electrical-grade
melamine-phenolic compound
formulated for demanding
switchgear applications.

According to Honeywell the
thermoset-molded arc box with

16 Circle 16 on reader service card

continuous barriers prevents
phase-to-phase arcing and pro-
vides extra-large creepage
distances as well.

Consider your own application
and what advantages a quality
thermoset compound can bring
you. Plenco’s in particular. Just
dial (414) 458-2121.

PLENCO

THERMOSET PLASTICS

PLASTICS ENGINEERING COMPANY
Sheboygan, WI 53801

Through Plenco research...a wide range of
ready-made or custom-formulated phenolic.
melamine-phenolic, alkyd and polyester ther-
moset molding compounds, and industrial resins.

People

Filling a void. Michael Hoye's InterFET sells
where big companies find it unprofitable.

that he and a few former TI asso-
ciates formed in 1982.

InterFET Corp., in Garland, Texas,
manufactures junction field-effect
transistors—devices used in a grow-
ing number of military and commer-
cial instrumentation systems and in
hybrid-circuit markets. The company
is carving out its initial market niche
in the small-signal discrete business
by providing both standard and cus-
tom-designed J-FETs, in packaged
and unencapsulated form.

Much of InterFET’s strategy is tar-
geted at hybrid-circuit companies,
which, according to Hoye, are now
having more trouble dealing with
large semiconductor firms, whose
monolithic integrated circuits often
compete against hybrids.

“Selling unencapsulated chips is
not easy for large companies,” Hoye
notes. “It’s not as profitable for them
as packaged devices, and it tends to
expose the technology.”

Some estimates suggest that the
small-signal market may be growing
at a rate of 9% a year, but Hoye
says that InterFET is focusing strictly
on J-FETs, whose sales are rising at a
17% annual rate. “The motivation in
the discrete field-effect transistor
area is that while MOS FET technol-
ogy accounts for much of the inte-
grated circuits today, high-perfor-
mance J-FETs are very difficult and
rarely included,” he notes.

InterFET has begun taking orders
on some 79 part numbers, which rep-
resent nine basic J-FET device types.
Hoye believes InterFET will have rev-
enues of $3 million in 1984, rising to
$6 million in 1986. “But $5 million
could come in 1985.” O
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World's largest
local distributor
with 47 locations
stocking the finest
lines of electronic
components and
computer products

BAMA
(205) 837-7210

Huntsville
ARIZONA
Phoenix (602) 231-5100
CALIFORNIA
Avnet, L A (213) 558-2345
Avnet, SF Vv (213) 883-0000
Avnet, OC (714) 754-6111

Hamilton, L A {213) 558-2121
Hamilton, S.F V (213) 558-2323
Hamilton, O.C.  (714) 641-4100
Sacramento (9186) 925-2216

San Diego (619) 571-7510
San Francisco  (408) 743-3355
COLORADO
Denver (303) 779-9998
CONNECTICUT
Danbury (203) 797-2800
FLORIDA
St. Petersburg  (813) 576-3930
Miarm (305) 971-2900
GEORGIA
Atlanta (404) 447-7507
ILLINOIS
Chicago (312) 860-7700
INDIANA
Indianapolis (317) 844-9333
KANSAS
Kansas City {913) 888-8900
KENTUCKY
Louiswille (800) 428-6012
Lexington (800) 762-4717
MARYLAND
Baltimore (301) 995-3500
MASSACHUSETTS
Boston (617) 273-7500
MICHIGAN
Detroit (313) 522-4700
Grand Rapids (616) 243-8805
MINNESOTA
Minneapols (612) 932-0600
MISSOURI
St. Lours (314) 344-1200
NEW JERSEY
Fairtield (201) 575-3390
Cherry Hill (609) 424-0100
NEW MEXICO
Albuquerque (505) 765-1500
NEW YORK
Long Island (516) 454-6060
Syracuse (315) 437-2641
Rochester (716) 475-9130
NORTH CAROLINA
Ralergh (919) 829-8030
OHIO
Cleveland (216) 831-3500
Dayton (513) 433-0610

OREGON
Portland (503) 635-8831

PENNSYLVANIA
Philadelphia (215) 831-1300
Pittsburgh (800) 321-6890

SOUTH CAROLINA

Columbia (B00) 334-1597
TEXAS

Dallas (214) 659-4111

Houston {713) 780-1771

Austin (512) 837-8911

UTAH
Sait Lake City  (801) 972-2800

WASHINGTON
Seattle (206) 453-5844

WEST VIRGINIA

Charleston (800) 762-4717
Huntington (800) 762-4717
WISCONSIN
Milwaukee (414) 784-4510

INTERNATIONAL EXPORT

Los Angeles (213) 558-2441
New York (516) 420-9640
Telex 66-4329
CANADA
Toronto (416) 677-7432
Montreal (514) 331-6443
Ottawa (613) 226-1700
Calgary (403) 230-3586
Vancouver (604) 224-0619
JAPAN
Tokyo (03) 662-9911
Osaka (06) 533-5855

e o
——ADVANCED MICRO DEVICES from HAMILTON/AVNET

The megabyte RAM board is here:
Advanced Micro Devices' Multibus*-
compatible Am97/1024B, with 1024K
dynamic RAM on a single board.

Multi-MB systems: now reality. Start
thinking in terms of megabytes instead of
kilobytes as you design-in RAM boards.
The Am97/1024B makes it not only
possible, but practical, for systems
requiring large RAM space.

Full 24-bit addressing, 16 MB

range. Add boards for increased capacity
anywhere in the memory space, to keep up
with your expanding system.

Only 12.5 watts per MB (max.).
Power dissipation this low (halt that of
many other memory boards) keeps power
supply and cooling requirements to a
minimum. Use these savings along with
your space savings to offer a more
powerful system at a lower cost!

Speedy 200ns access. Access time
this fast improves performance throughout

Hamilto

E LECTRON

Byte-wide parity error detection.
Parity logic enables detection of single bit
errors and allows corrective action. So
along with high density, you get a means
to ensure accuracy.

Very affordable $2995. Compare the
price you'd pay for the number of kilobyte
RAM boards required to reach Mbyte
capacity. You'll find the Am97/1024B’s
price of $2995 very competitive. Plus you
get the design advantages of all that
capacity on one board.

Fast delivery, with application
support. Our fast service includes not
only product delivery, but product
application assistance. Our factory-trained
computer product specialists team up with
Advanced Micro Device's application
engineers to help you increase engineering
productivity and ensure the best
price/performance ratio for your system.
Call us now—and see why we're the #1
source for all your Advanced Micro Devices
system needs.

A commitment to stock and serve your local market!

15 2 reg k ot Intel Corporation
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DMM. Co_unter/timer.
Easy, practical, more accurate
EERGEUERCE




THE ANSWER
BY ANY MEASURE

TE K 2236 PORTABLE

R OSCILLOSCOPE

It’s all within the
scope of the Tek 2236!

Precision measurements at
the touch of a button. The 2236
combines 100 MHz, dual time-
base scope capability with
counter/timer/DMM functions
integrated into its vertical, hori-
zontal and trigger systems.

For the same effort previously
required just to display the wave-
form you can obtain digital read-
out of frequency, period, width,
totalized events, delay time and
A-time to accuracies of 0.001%.

Practicality is the corner-
stone of the 2236. The 2236's
intensified on-screen markers
make gated counter measure-
ments easy, with no mental arith-
metic required. And the 2236
offers an independent floating
5000 count auto-ranging multi-
meter with side inputs for DC
voltage measurements to 0.1%.
An auto-ranging ohmeter pro-

Left top: Ch 1true RMS & DC
volts measurements. Made easily
at the probe tip. (The 2236 adjusts
automatically to 1X or 10X probes.)
The 2236 includes relative refer-
ence capability for subtracting
offsets.

Left bottom: Gated frequency
measurement. Intensified zone
brackets the period of interest by
means of the delayed sweep, allow-
ing easy frequency measurement
on any specified portion of the
waveform.

vides resistance measurements
ranging from 0.01() to GQQ—as
well as audible continuity. Oper-

J9504-5

Gated width measurement. Pulse
of interest is selected with the inten-
sified zone. Both width and period
measurements are made with up to
10 ps resolution.

Delta time measurement. Time
between two intensified zones on
the A sweep is measured with

up to 50 ps accuracy.

ator prompts, auto-ranging
and audible, automatic diode/
junction detection features
serve to simplify set-up and
enhance confidence in your
measurements.

You can obtain scope,
counter and DMM input
simuitaneously through a
single probe. The same probe
is used to provide input for the
2236 CRT display and the digital
measurement system resulting
in easy set-up, greater measure-
ment confidence and reduced
circuit loading. You can make
direct digital measurement of dc
volts and ac coupled true RMS
volts through the Ch 1 input.

The 2236: scope, counter,
timer, DMM plus the industry’s
first three-year warranty —all
for just $2,650* You can order,
or obtain literature, through the
Tektronix National Marketing
Center. Direct orders include
probes, operating and service
manuals, 15-day return policy,
full warranty and worldwide ser-
vice back-up.

Call toll-free:
1-800-426-2200,
Extension 102.

In Oregon, call collect:
(503) 627-9000, Ext. 102.
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The world’s fastest 16K
are available now




MOS static RAMs
from Motorola.

MOS system memory speeds
close in on logic.

Now you can use Motorola’s
MCM2167H and MCM2016H to bring
your MOS cache and very high-speed
buffer memories closer tologic speeds.

At 35 ns. the MCM2167H is the fast-
est 16K MOS static RAM in the world.
and our MCM2016H is a match for
any 2Kx 8at 45 ns.

We're ramping up production quan-
tities to these and slightly less exotic
speeds. and these fast static RAMs offer
much more than world class speeds.

HMOS II process adds reliability.
The silicon-gate HMOS 11 process
used in their fabrication contributes

substantially to high performance
and reliability. Weve developed tech-
niques for elimination of soft errors
and for increasing density. Develop-
ment and years of volume production
of our leadership 64K RAM have given
us the experience in advanced tech-
nologies that enhances the ease of
manufacture, producibility and per-
formance of the new generation
MCM2167H and MCM2016H statics.
Innovative design concepts permit
fully static RAMs. giving the power
savings usually associated with
clocked memories. Space efficient
packaging options are standard. too.

State-of-the-art packages save
board space.

The industry is accustomed to stan-
dard 24- and 20-pin packaging.and
weve made no exception here. The
MCM2167H is available in the 20-pin.
300-mil dual in-line, but you can also
get it in a super space-efficient Lead-
less Chip Carrier. A 24-pin.600-mil
package is the familiar standard for
the 2K x 8. but our MCM2016H is also
available in a skinny. 300-mil space
saver. Substantial board space is con-
served with both of these state-of-the-
art packages.

Absolutely no clocks or timing
strobes.

As stated. these are fully static
memories. Noclocks ortimingstrobes
are used. Power down is controlled by

the Chip Enable, with the RAM in the
low-power standby mode as long as
Chip Enable stays high. Standby power
dissipation for both the MCM2167H
and MCM2016H is20mA. and in the
active mode it's 120 mA for each.

You re probably. as most designers
are, always looking for better per-
formance and reliability. Justifiably.
Motorola satisfies this quest for supe-
riority. If speed is what you're after
in a reliable, space-saving 16K static
RAM. youll find more of what you're
looking for at Motorolaand Motorola’s
authorized distributors.

And for the times your requirements
also include ultra low-power statics.
we call your attention to our 4K and

16K CMOS fully static RAMs. They're
on the fast side. too.

Motorola’s fast static RAMs can give
your systems the competitive edge.

Get more complete technical
information by sending the coupon or
writing to Motorola Semiconductor
Products Inc.. P.O. Box 20912.
Phoenix. Az 85036. For fast. direct
assistance. contact your Motorola
sales office or authorized distributor.

Motorola Fast Static RAMs
ACCESS OPERATING | STANDBY
TIME CURRENT |CURRENT
ORGANIZATION (MAX) PART NO. PACKAGE TYPE {MAX) (MAX) TECHNOLOGY
35.45.55 MCM2167HL | 300 Mil Ceramic DIP 120mA 20 mA HMOS
16Kx 1 35.45.55 MCM2167HZ | Leadiess Chip Carrier 120 mA 20 mA HMOS
35.45.55 MCM2167HP | 300 Mil Plastic DIP 120 mA 20 mA HMOS
45.55.70 MCM2016HY | 300 Mil Ceramic DIP 120 mA 20 mA HMOS
2Kx8 45.55.70 MCM2016HL. | 600 M1l Ceramic DIP 120 mA 20 mA HMOS
45,55.70 MCM2016HP | 600 M1l Plastic DIP 120 mA 20 mA HMOS
2Kx 8 120150200 MCM6&116P 600 Mil Plastic DIP 55 mA 2000 uA CMOS
: 120,150,200 MCMBILISP | 600 Mil Plastic DIP 55 mA 100 uA CMOS
AKx1 55,70 MOCMGI47P 300 Mil Plastic DIP 35 mA 8500 uA CMOS
5570 MCMBLLATP | 300 Mil Plastic DIP 35 mA 100 vA CMOS
@ MOTOROLA INC.
o TO: Motorola Semiconductor Products Inc,, PO, Box 20912, Phoemix, AZ 85036.
[ ] . . . 1
& 1 Please send me more information on Static Rams i
> 4 1 AOMCM2167H BOMCM2016H COCMOS 1
' ] 157ELEX 102083 1
fl Name_______ R [ |
B Title__ - I |

1 Company.
Address
]
] Phone:
Call Me. Phone:
L-----------------

L--



NEC NEWSCOPE

NEC SUPERCOMPUTER OPERATES

AT 1.3 GIGA-FLOPS

arge-scale scientific computa-
tions can be processed at giga-

level speeds up to 1,300 Million-

FLOPS* by NEC Supercomputer SX-2.

Itsadvanced architecture
employs: Four vector pipelines for
multi-parallel processing; extensive
vector operation function support;
scaler pipeline and associated flow
analysistechniques; 256Mbyte main
memory with11 gigabyte/sec

*Floating point operations per second.

throughput, 2 gigabyte extended
memory; and independent arithme-
tic processor and control processor.
NEC Supercomputer SX-2 shares
new high-speed LSI chips and
high-density LSI packaging techno-
logy with NEC Supercomputer SX-1,
which operates at up to 570
MFLOPS. The new chips are: a 1K-bit
bipolar memory for registers
with a fast access time of 3.5 nano-
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seconds; and a 1,000-gate logic chip
with a delay time per gate of 250
picoseconds. These logic chips are
mounted in groups of 36 per 10cm
square ceramic substrate and usea
new liquid-cooling system.

Available as software is FORTRAN
71/8X, which has a highly sophis-
ticated automatic vectorization
function and can compile generally-
used FORTRAN 77 programs.
To improve the vectorizing ratio,
VECTORIZER/SX and ANALYZER/SX
are also offered.

NEC will begin domestic delivery
of the supercomputers in early 1985.
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FIRST INMARSAT-

DIGITAL AUDIO

APPROVED SHIP
EARTH STATION

he first compact Standard-A

ship earth station type-

approved by INMARSAT is
on the market for maritime users.

The ST11A isdesigned to let ships
assmall as 100 tons handle voice,
telex, facsimile and medium-speed
data communications. Its high-
efficiency L-band parabolic anten-
na isonly 0.85m in diameter, and its
above-deck equipment has a com-
bined weight of approximately
150kg, making it much smaller and
lighter than equipment built around
the conventional 1.2m antenna.

The below-deck equipment—
also built compact—uses modular
and microprocessor circuits
extensively to achieve easy opera-
tion, high station performance, and
reduced power consumption.

Made to withstand the most
severe weather conditions, the
ST11A offers ship owners substantial
benefits in convenience and safety.

< Above-deck
equipment.

Below-deck
equipment.
Y

NEC ST11A INMARSAT
ship earth station.

SOUNDS BETTER

WITHNEC

igital audio's superb sound

fidelity is acknowledged

by audio connoisseurs. For
example, dynamic range and
signal-to-noise ratio both exceed
90dB, and channel separation
is better than 70dB across an audio
band extending from 5Hz to 20kHz.

But NEC's CD-803E compact disc

digital audio player incorporates
three innovations that set it apart
from other CD players: (1) A three-
stage servo for the disc motor which
detectsand

corrects severe dropouts caused
by external noise or disc damage;
(2) A high-speed switch which oper-
ates 10times faster than commonly
used CMOS devices or analog
switches, to lower high-frequency
distortion; and (3)a Non-Delay filter.
The Non-Delay filter eliminates
the sampling frequency (44.1kHz)
after the digital signals have been
converted into analog by the D/A
converter. Commonly used active
and passive filters suffer phase-
related distortion called group
delay. The Non-Delay filter reduces
group delay at 20kHz to 1/25th
the value of other filter designs and
significantly reduces unwanted
spurious-frequency response,
thereby making high notes pure
and cle@ar.

1GHz SILICON MONOLITHIC

IC AMPLIFIER

microwave amp can now
be built simply by con-
necting input, output,

and power supply to a mono-
lithic IC from NEC.  J
By eliminating the laborious
design and assembly procedures
required to make a microwave
amp using discrete devices, the
new silicon ICs offer tremendous

costand time advantages. They
feature 19dB gain and 5dB NF. For 5V
operation, they come in Disk Mold,
8-pin MINIFLAT, 8-pin DIP and TO-72
types. For 10V, 8-pin DIP and TO-33
are available.

NEC monolithic microwave ICs
will find many applications in
communications, instrumentation,
and consumer products.

NEC

NEC Corporation

PO.Box 1.Takanawa,Tokyo.Japan



KURMAN RELAYS

for Keying.. Aircraft Control
and Communications

Designed to your
specifications to
operate under ex-
treme conditions of
humidity, vibration,
shock and tempera-
ture.

Series 5 Series 10
GUIDE TO KURMAN RELAY SPECIFICATIONS
RATED INPUT AMPERE
SERIES B AC CONTACT WEIGHT DIMENSIONS
WATTS V.A. RATING OUNCES INCHES
- 2.5 8.0 15 714 2y x2?
0 35 = 5 ) A
1 .80 44 | 21, 1% x 13 x) %
12 .0l8 — .25 1% Faexl lex 1}
IS 2.0 6.0 388 [EXIRTIEA
25 2.0 4.0 10 4 2 xt Bl xl B
200 014 .36 3 (£ 25 x2 M x ) X,
300 014 .36 3 655 25 x2 34 x) B4
NOTES
I. All current contact ratings are in am- high frequency transfer with lo apaciti
peres at 110 volts 60 cycle AC. Ieakaqa.q g v capective
Il. Dielectric strength of 1500 volts exists VI, Dampened armature action in Series 25
between contacts and ground in Series 10, 1], is designed to reduce contact bounce after
H initial pull down,
. UL, Insulated armature, shown on Series 300, Vil. Rated watts represents practical mini.
is recommended for high frequency transfer. mum input at standard adjustments.
This faa'ure_ma be specified for Series 200, VI, AC relays have approximately .5 power
IY. Ferronickel alloy is used in the mag. factor,
netic circuits for Series 10, 12, 200, 300. IX. List prices vary with specific voltage
V. Ceramic insulation in Series 25 permits and insulation requirements.

Series 25 Series 200 Series 300
KurMAN ELECTRIC Co., INC.
241 Lafayette Street New York, N. Y.

RELAYS o TEST EQUIPMENT  CONTROLS

Manufacturers of Relays since 1920.

104

Bar magner.

Oscilloscope

ascilkator

Sel.up for measuring the speed of small
ms.ors without introducing a load in the
medasurement process

to the motor shaft and acts as the
rotor element of an a-c generator.
The frequency of the a.c. generated
in the coil surrounding the magnet
of the generator is directly propor-
tional to the speed of the motor and
can be used as the basis of a com-
parison measurement. The output of
the coil is connected to the vertical
deflection plates of a cathode-ray os-
cilloscope, while the horizontal plates
lead to a beat-frequency oscillator
whose frequency calibration may be
marked directly in rpm. The beat
frequency is adjusted until the pat-
tern formed on the oscilloscope is a
simple ellipse, which is the Lissajous
figure indicating that the two oscil-
loscope input frequencies are the
same.

The a-c generator does not produce
a true sine-wave but the harmonics
introduced may be attenuated by the
capacitance C, connected across the
generator output.—Clough Brengle,
ELECTRONICS, October, 1939, p. 47.

Temperature Control

A CONTROL FOR maintaining the tem-
perature of any enclosed chamber
within a few thousandths of a degree
has been developed in the labora-
tories of the Shell Development Co.
It uses a resistance thermometer
controlling a thyratron tube through
a phase-shifting network. The re-
sistance changes with temperature
and therefore is useful for convert-
ing a temperature change into a
voltage change the thermometer is
located in the chamber and is con-
nected in a Wheatstone bridge cir-
cuit to which is applied a 60-cps
voltage. When the bridge is balanced
the temperature is at the desired
point and nothing happens. If, how-
ever, the temperature falls below the

June 1942 — ELECTRONICS



Editorial

Congress should make joint R&D more attractive

f two or more U. S. companies competing
l in, say, the consumer audio business had
decided that it would have been beneficial
and fruitful to establish a joint research ef-
fort designed to bring to the market a pock-
et-size portable cassette-tape player with
miniaturized earphones, the chances are
they would have had to do so over the
vehement objections of their attorneys. Such
an enterprise could have been construed as a
violation of the nation’s strict antitrust laws,
and they would have been subject to a law-
suit and, if found guilty, to treble damages.

But times have changed. With high tech-
nology now one of the nation’s basic re-
sources and with research in the various
individual technologies—notably computers
and communications—becoming increasing-
ly complex and expensive, the initiative and
world leadership has been slipping slowly
away from America’s shores. Companies in
the U. S. maintain that their foreign compet-
itors labor without such fetters and point to
government-sponsored joint R&D thrusts in
Japan and elsewhere. In fact, some move-
ment in the direction of Government-blessed
joint R&D has started, particularly with the
advent of the Microelectronics & Computer
Technology Corp. Still, most executives
agree that the time has come for some form
of statutory relief from the severe penalties.

Such an easement might be coming. The
Reagan Administration has sent a bill to
Capitol Hill, labeled the National Productiv-
ity and Innovation Act of 1983. Executive-
branch staff members who keep an eye on
such things think it has a good chance of
passing; their opposite numbers in the Con-

24

gress are somewhat less sanguine.

The bill has made a bit more progress in
the Senate than in the House. There, spon-
sored by Strom Thurmond (R., S.C)), it is
before the Judiciary Committee, which is
scheduled to start hearings on Oct. 18. On
the House side, where it has been referred to
the monopolies subcommittee of the Judicia-
ry Committee, it will probably be sponsored
by Peter V. Rodino (D., N. J.).

he measure’s provisions include actual

damages plus costs rather than treble
damages for antitrust violators, as well as
virtually automatic immunity attainable sim-
ply by notifying the Department of Justice
of a proposed venture, who is involved, and
its scope. Also, there are two Democratic
bills that originated in the House and would
effect less sweeping changes; with an eye on
the 1984 elections, the Administration is ea-
ger to get its version approved.

There is some fear in the capital that any
relief measure would merely open the flood-
gates to abuses. That is understandable—
after all, human nature being what it is
there will always be the unscrupulous trying
to find a loophole large enough to slither
through. But there will be provisions for
punishment; malefactors still will face the
wrath of the courts. Finally, the risk must
be reckoned as a small thing compared to
the potential gain: the opportunity to bring
to bear the full strength of American tech-
nological genius in the worldwide high-tech-
nology derby. We urge Congress to move on
this issue, and we urge our readers to in-
form their representatives and senators of
the need for positive action.

Electronics/October 20, 1983



How can the

best DMM and Calibrator
increase your productivity?

The new Fluke 8506A Ther-
mal RMS Digital Multimeter and
the 5440A Direct Voltage Calibra-
tor meet your tough demands in
the calibration and performance
verification of electronic products.
What is normally a very time con-
suming and tedious job can now
be performed fast, simply, and
accurately.

The best for production or
calibration.

Each instrument offers the
highest performance available in
its class. The 8506 A measures ac
voltages with a 24 hour accuracy
of 120 ppm from 40 Hz to 20 kHz,
while the 5440A supplies bipolar
output voltages to 4 ppm! Add to
this their straight-forward, micro-

10000123

vk T K
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processor aided operation, and you
can easily integrate a 5440A and
8506A into your measurement sys-
tem. As a result, your traditional
measurements can be made with
reduced effort in less time!
System capabilities.

High performance on the
bench is not all that this Calibrator
and DMM offer. Complete remote
programming and data output is
available via the bus.
Adding the new Fluke 1722A
Instrument Controller puts a
complete measurement system at
your fingertips! Performing closed-
loop calibration and accuracy
enhancement of DMMs, sources,
or other products is a snap!

Find out more.

Why settle for anything less?
Find out how easily the 5440A and
the 8506A can enhance any of your
calibration or measurement tasks.
For more information call us at
800-426-0361, or contact your

local Fluke Sales Engineer or
Representative.

INTHEUS AND NON.-
EUROPEAN COUNTRIES:
John Fluke Mfg. Co.,Inc.
P.0. Box C9090, M/§250C P.0. Box 5053, 5004 EB
Everett, WA 98206 Tilburg, The Netherlands
(206) 356-5400, Tix: 152662  (013) 673973, TIx: 52237

IN EUROPE:
Fluke (Holland) B.V.

FLUKE

Fluke 8506A System Multimeter and
5440A Direct Voltage Calibrator

For technical information, circle no: 25
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@OPECOR

Whether for Linear & Switching
Power Supplies, Computer
Monitors/Terminals, B/W or

™ . color TV, Ignition Circuits
and more, PECOR’S Power
Transistors come to you

\ from a turnout system

W\ with a firm corporate
background and a mass volume
capacity. Units are all glass
passivated, making /Q
tor reliable fine-

grade products, /
they always

reach you fast

at a price you'll | &
like from: .

PRESIDENT ENTERPRISES CORP.
(Electronics Division)
9th FI., No. 64, Wu-Chang St., Sec. 1,

Taipei, Taiwan, 100 R. 0. C
Telex: 12200 PECORTPE
Tel: (02) 314-6900
U.S. Office:
3028A Scott Blvd., Santa
Clara. CA 95050
Tel: 408/748-0900
Telex: 176400 PECOR SNTA
Attn. Mr. Staniey Chen
Hong Kong Office:

Rm. 1202 Sino Centre.
No. 582-592, Nathan Rd.,
Kowtoon Tel: 3-850029, 3-850020
Telex: 50514 PECOR HX

26 Circle 26 on reader service card

Meetings

9th European Conference on Optical
Communication, IEEE et al. (A. Soll-
berger, Institute for Applied Physics,
Swiss Federal Institute of Technol-
ogy, 8093 Zurich, Switzerland), In-
ternational Conference Center, Gene-
va, Oct. 23-26.

3rd International Packaging Confer-
ence, International Electronics Pack-
aging Society (P.O. Box 333, Glen
Ellyn, Ill. 60137), Hamilton Hotel,
Itasca, Ill., Oct. 24-26.

National Communications Forum/
National Electronics Conference,
National Engineering Consortium
(Robert M. Jonowiak, NCF, 505 N.
Lake Shore Dr., Suite 4808, Chicago,
Ill. 60611), Marriott Oak Brook Ho-
tel, Oak Brook, Ill.,, Oct. 24-26.

ACM 83 Conference, Association for
Computing Machinery (11 West
42nd St., New York, N.Y. 10036),
Sheraton Centre Hotel, New York,
N.Y., Oct. 24-26.

Computers in Aerospace Conference
IV, American Institute of Aeronau-
tics and Astronautics (Suzanne W.
Lore, AlaA, P.O. Box 5837, Mail
Point 170, Orlando, Fla. 32855),
Hartford, Conn., Oct. 24-26.

Electromagnetic Compatibility Sym-
posium, IEEE (A.H. Sullivan Jr.,
7121 Wolftree Lane, Rockville, Md.
20852), Shoreham Hotel, Washing-
ton, D. C.,, Oct. 24-26.

Gallium Arsenide IC Symposium,
IEEE (Thomas M. Reeder, Tektronix
Inc.,, M. S. 50-370, Box 500, Beaver-
ton, Ore. 97077), Ramada Towne
House, Phoenix, Ariz., Oct. 25-27.

Seminar on Frequency Measure-
ments and Calibrations, National
Bureau of Standards (S. Howe, 1-
4032, NBS, Boulder, Colo. 80303),
National Bureau of Standards, Boul-
der, Oct. 25-27.

Broadcast Equipment Exhibition in
Japan, Japan Electronics Show Asso-
ciation (3-23-5 Nishi Shinbashi ku,
Tokyo 105), Tokyo Ryutsu Center,
Tokyo, Oct. 25-27.

Semicon/Southwest ’83, Semicon-
ductor Equipment and Materials In-
stitute (SEMI, 625 Ellis St., Suite 212,
Mountain View, Calif. 94043), Mar-
ket Hall, Dallas, Texas, Oct. 26-27.

4th World Telecommunication Exhi-
bition, International Telecommunica-
tions Union (John S. Ryan, AT&T
Bell Laboratories, Room 2C-620,
Corner Road, Holmdel, N. J. 07333),
Nouveau Palais des Expositions, Ge-
neva, Switzerland, Oct. 26-Nov. 1.

Apple Fest, National Computer
Shows (822 Boylston St., Chestnut
Hill, Mass. 02167), Moscone Center,
San Francisco, Calif., Oct. 28-30.

Milcom ’83—Military Communica-
tions Conference, 1IEEE (Lynn Jeun-
ette, Box 3273, Mclean, Va. 22103),
Hyatt Regency—Capital City Hotel,
Arlington, Va., Oct. 31-Nov. 2.

International Technical Symposium,
International Society for Hybrid Mi-
croelectronics (P.O. Box 3255,
Montgomery, Ala. 36109), Civic
Center, Philadelphia, Pa., Oct.
31-Nov. 2.

Ultrasonics Symposium, 1EEE (Prof.
Levy, University of Wisconsin, Phys-
ics Department, Milwaukee, Wis,
53201), Marriott Hotel, Atlanta, Ga.,
Oct. 31-Nov. 2.

5th Digital Avionics Systems Con-
ference, IEEE et al. (Cary R. Spitzer,
MS 472, NAsSA, Langley Research
Center, Hampton, Va. 23665), Shera-
ton Hotel, Seattle, Wash.,, Oct.
31-Nov. 3.

International Conference on Com-
puter Design/VLSI in Computers,
IEEE (Harold W. Carter, 24 Long
Street Lane, Wright-Patterson Air
Force Base, Ohio 45433), Rye Town
Hilton, Port Chester, N.Y. Oct.
31-Nov. 3.

The 9th Annual Satellite Communi-
cations Symposium, Scientific-Atlan-
ta Inc. (Betsy Crawley, 3845 Plea-
santdale Rd., Atlanta, Ga. 30340),
Hyatt Regency-Atlanta Hotel, At-
lanta, Nov. 7-9.

Electronics/October 20, 1983
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Optional 17.8Mb, 35.6Mb or j
71.2Mb Winchester disk.

Compact 3M cartridge.
Start/stop tape supports file operations.

Self test with LED display of system faults.

Single board tape controller with bootstrap
and direct data transfer.

CONTROLLER ONLY AVAILABLE FOR VOLUME
REQUIREMENTS.

Add a little tape
backup to your
DEC microcomputey

SMS announces a %" tape cartridge peripheral
compatible with DEC’s TSV05 at half the price.
Requiring only 5%" of rack or table top height your
Winchester disk can't afford not to have one. The
SMS FWT01180 (Q-Bus) or FWT 11180 (Unibus*)
provides up to 21 Mbytes of storage and emulates
the TS11* device supported by standard RT-11",
RSX-11M* and TSX-PLUS"* software. Besides disk
backup, the low cost tape cartridge can support
system boot, media interchange, archiving, journal
operations and software distribution applications.

*Trademark of Digital Equipment Corporation **Trademark of S & H Computer

=il=
Scientific Micro
Systems, Inc.

777 E. Middlefield Road
Mountain View, Calitornia 94043
(415) 964-5700

AUTHORIZED SMS DISTRIBUTOR FOR DEC
Q-BUS PRODUCTS: FIRST COMPUTER
CORPORATION (312) 920-1050

SMS SALES OFFICES:

Phoenix, Arizona (602) 978-6621;

Yorba Linda, Calitornia (714) 993-3768;

Atlanta, Georgia (404) 296-2029; Morton Grove,
Illinois (312) 966-2711, Boston, MA (617) 246-2540;
Hilisborough, New Jersey (201) 874-7774;

Seattle, Washington (206) 883-8303.

Circle 27 on reader service card



The most powerful product

the M68000 Family just

- THE NEW nbiS UG




development system for

became

Motorola's HDS-400™ Hardware/
Software Development Station now
allows real-time emulation of three
M68000 Family microprocessors, and
operates under four host/operating
system configurations. Many more
users can now apply the demonstrated
development efficiencies of the high-
performance HDS-400 to a broader
range of products.

Four host/operating system
configurations.

The HDS-400 Control Station
introduced last year operates with
Motorola's EXORmacs® host over an
RS-422 serial link. It's joined now by
the new M68KHDS400A Control
Station with an RS-232C serial link
for interface to either Motorola's
VME/10™ or a DEC VAX™ host. Both
the EXORmacs and VME/10 hosts
operate under the VERSAdos™
operating system. The VAX host can
operate under either VMS™ or UNIX™.

Choose your host: EXORmacs for
multi-user support; VME/10 for
integrated host/terminal operation:
VAX. with either VMS or UNIX to let
you utilize your current system. With
any of these hosts or operating
systems, the HDS-400 provides a
complete development system for the
M68000 Family of microprocessors.

Three emulator modules.

Three interchangeable emulator
modules are now available to operate
with any of the four HDS-400/host/
operating system configurations. In
addition to the 16-bit MC68000
Emulator, modules for real-time
emulation of the 8-bit MC68008 and
the 16-bit Virtual-Memory MC68010
are also available. It's the only
development system that supports all
three — the perfect match of a high-
performance development system
with the M68000 Family of high-
performance micCroprocessors.

You choose the HDS-400 Develop-
ment Station with complete confi-
dence that you have full compatibility
for your growth path throughout the
M68000 Family. including upgrade
to the 32-bit MC68020 in 1984. If
you're already designing with the
M68000 Family, the HDS-400 is the
ideal complement: compatibility and
growth path are powerful reasons to
choose the M68000 Family for future
product development.

Optional BSA enhances
functionality.

Each HDS-400 emulator supports
up to 16 target program breakpoints.
within four address ranges, in either
RAM or ROM. Optional incorporation
of the Real-Time Bus State Analyzer
(BSA) significantly enhances system
functionality. The BSA provides

additional complex event breakpoints
which can be specified by up to seven
events from 79 qualifier lines. It also
adds a sequential trigger mode. a
window trigger mode, and perfor-
mance histograms — powerful
debugging and monitoring utilities.

Compatibility plus flexibility.

You can do hardware development
and software debugging on the same
HDS-400 Development Station. The
system helps simplify and shorten
your product development cycle, and
reduce your development costs. It
helps you put a better product on the
market faster.

Whether you're designing with the

the most flexible.

MC68000. the MC68008, the
MC68010 or all three, the HDS-400
is the perfect complement. That's
compatibility.

Now you can support this power-
ful development station from either
of two Motorola hosts or from your
VAX host with either of two operating
systems. That's flexibility.

It's all available now. from Motorola.

Get complete information.

Check out the full set of HDS-400
features, capabilities and specifica-
tions. Send the coupon or write to
Motorola Semiconductor Products,
Inc., P.O. Box 20912, Phoenix,

AZ 85036 for data. You can call our
Product Marketing Department for
information at (602) 829-3501. For
local assistance. call your Motorola
Semiconductor sales office, author-
ized distributor or systems
representative.

HDS 400. VERSAdos. and VME/ 10 are trademarks of Minorola I
EXORmac~ I8 a regisiered irademark of Motorola I DEC. VAX. and

VMS arc trademarks of Digital Equipment Corp UNIX Ix 2 irademark of
Bell Laboratories

@ MOTOROLA INC.

ittty

Name
Title

Catl me: (
Company
Address
City

Inc.,P.0.Box 20912, Phoenix, AZ 85036.

Please send me more HDS-400 information.
159ELEX 110083
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GouI:iL—ogic Analyier_sr

16 Trace Control ” levels

store widely-separated
segments of program flow.
Imagine a logic analyzer sophisticated
enough to sort through countless
megabytes of program flow and store
Just the occurrences that caused

a particular system failure.

One that wouldn't limit you to
capturing a single, contiguous seg-
ment of your program activity, but
would store relevant slices separated
by minutes or even hours. In a single
recording.

Think of the time and frustration
you'd save tracking down hardware
and software relationships in your
system design with such a powerful
instrument. That instrument is the
K101-D (48-channel) or K102-D
(32-channel) logic analyzer.

Now, with the Trace Control capa-
bilities of these Gould logic analyzers,
you can find solutions to problems
you couldn't solve any other way. In
applications ranging from 8- and
16-bit microprocessor systems to a
multi-user, multi-tasking mainframe or

Circle 30 for further information on the K101D

communications environment.

The K101-D and K102-D feature
16 separate conditional Trace Control
levels, each with four powerful condi-
tional commands. Each command
IS executed based on the occurrence
of words and/or delay conditions,
which are different for each trace
level. So you can define precisely the
windows or areas in your software
execution where you want to con-
centrate your efforts. You minimize
gathering of unnecessary data. And
determine what caused the failure, not
just where the failure occurred

Capture muitiple subroutines

in a single pass.

With Trace Control, you can record
the execution and timing of many dif-
ferent subroutines in a single pass,
without tracing or timing the execution
seqguences in between.

For example, in a numerically
controlled mill, A is a port-reading
subroutine for measuring a motor's
position during the calibration cycle.
B is the arithmetic subroutine that
calculates the required calibration

HIDDEN CAUSES
NO OTHER

ANALYZER
CAN FIND.

change. C outputs the new motor
position, and D displays and prints the
adjustment. The time between each
subroutine is substantial but the

data is irrelevant.

With Trace Control, you can
record from the entry point of each
routine to its exit point, without losing
the initial information or wading through
the unwanted data between the
subroutines of interest. Up to 512
samples in each recording can be
allocated as you choose, for truty
flexible data capture

Find unknown execution
errors in real time.

The K101-D or K102-D continuously
monitors system execution, in real
time, and displays a trace level status
message. When a problem occurs, you
can often identify the faulty sequence
area immediately, just by reading
the trace level status.

This allows you to dynamically

Circle 31 for further information on the K102D




test multiple execution points, narrow
down the problem area and simplify
your debugging job.

8- and 16-bit disassemblers
speed software debugging.

It's a lot easier to debug software
when you can get your system’s
microprocessor to speak assembly
language mnemonics rather than
object code. Our disassemblers for
the 68000, 8086, 8088, 8080, 8085
and Z80B do just that.

And they even set up the analyzer
format and clocking for you. So
you can devote your valuable time to
analysis rather than set-up.

To save you yet more time, the
K101-D and K102-D feature con-
venient DIP clips, which allow you
to hook up directly to the
MICroprocessor.

Uncompromising dedication
to high performance.

The Gould philosophy dictates that
every instrument we make be
clearly the best

Clearly the éest.

The impressive Trace Control capa-
bilities of the K101-D and K102-D
are evidence of that commitment to
excellence.

For detailed application notes or a
demonstration, write Gould, Inc.,
Design & Test Systems Division, 4600
Old Ironsides Drive, Santa Clara
CA 95050-1279

For fastest response, call toll-free:
Nationwide (800) 538-3320; In Cali
fornia (800) 662-3231 or (408) 988-
6800.

“Trace Controi is a trademark of Gould, Inc , Design &
Test Systems Division

How to find the ticking time bomb.

In the diagram below, the failure indicated in red occurs intermittently and
only when the execution route in green is taken. Yet the actual cause may be
hundreds or thousands of megabytes back in time. Such “time bombs’’ can
be nearly impossible to isolate using a conventional logic analyzer Trace
control lets you capture and examine several possible ‘‘cause’’ areas in one
compact recording, when the specified route is executed and the failure
actually occurs.

DEBIRED EXECUTION

//

POSSIBLE CAUSES RECORDED
EFFECT/FAILURE RECORDED
INDEFINITE TIME PERIODS

= GOULD
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Advertisement

Test market update

LTX Record
Bookings result
as industry leaders
turn on production

It was inevitable. ““Solving tough
test problems has always been our
philosophy. We have to increase
our efforts in this area to keep up
with the fast pace of the semicon-
ductor industry. We expect a super
return, in the form of multiple
sales, once these new circuits go
into mass production’’ (Graham
Miller, Electronic Business,
March, 1983)

Unit sales of LTX Test Systems a
year ago enabled LTX’s well estab-
lished customer base to develop
productive test techniques for
new devices. 1983 saw the begin-
ning of a dramatic increase in
multi-unit sales as those same
customers moved into production
of these new devices. Currently,
18 of the top 20 integrated circuit
manufacturers rely on LTX to pro-
vide test support for the new
device production.

Bookings for
LTX Test
Equipment

$ Millions
Fiscal year ending July 31

78 79 80 81 82 83

Graham Miller believes that
LTX’s dominant market share will
continue to increase during the
industry upturn. In addition to
the production expansion of the
major integrated circuit manufac-
turers, LTX is presently adding
ten new customers each quarter.
Further, the LTX installed base of
$160 million will generate a sig-
nificant market for expanded sys-
tem capability with the introduc-
tion of new, back-fittable system
options.

How can LTX continue at this
pace? Just take a look at some of
the new product offerings in the
last six months alone. The new
TS 88 Test Station offers more
testing power at lower cost per
socket with plenty of room for the
addition of new, retrofit capabili-
ties. The PMC 2000, an innova-
tive ATE networking concept,
uses a powerful 32-bit computer

and industry standard Ethernet™ |

LAN for rapid data transfer and
global communications.

LTX’s aggressive product develop-
ment (16% of revenue) and the po-
tential of their joint venture with
Trillium Corporation means
semiconductor manufacturers
and users can expect that LTX
will continue to respond to their
growing needs.

It’s becoming easier to believe
that LTX will achieve their stated
goal of becoming the largest STE
manufacturer within this decade
— Joseph Toomey

News update

@ When a major mainframe maker
introduces a new machine, upward
migrations are almost sure to follow.
But the enhancement that Control
Data Corp. has worked up for the
Cyber 170 series 800, introduced 18
months ago [Electronics, May 5,
1982, p. 40], is unusual. The add-on
Cyberplus system, which the Minne-
apolis firm unveiled this month, can
propel the series 800 into the super-
computer class or beyond for certain
scalar operations.

Cyberplus is actually a version of
the multiple—parallel-processor Ad-
vanced Flexible Processor offered by
CDC’s Government Systems division
since 1976 [Electronics, June 2,
1982, p. 207]. By developing a com-
mercial version that allows 1 to 64
processors to be attached to a series
800, cDC says it can offer users a
way to move incrementally toward
supercomputer performance at less
than the typical $4 million to $11
million supercomputer price.

A single Cyberplus processor runs
anywhere from $750,000 to $1.6
million. CDC expects most buyers
will start with one or two proces-
sors, adding more as their needs and
budget dictate. A system using eight
Cyberplus processors would sell for
$5 million to $7 million, not count-
ing the series 800 host, whose prices
start at $195,000.

Speedster. Cyberplus processors
are not capable of the vector-pro-
cessing jobs performed by general-
purpose supercomputers such as
cDC’s Cyber 205. But the firm ex-
pects Cyberplus’s high-speed scalar
capability to be useful in such com-
putation-intensive tasks as simula-
tion, petroleum exploration, and im-
age or signal processing. Each added
processor is capable of speeds ex-
ceeding 100 million 32-bit floating
point operations per second (65 me-
gaflops in 64-bit mode). With eight
such processors running in parallel,
a series 800 could equal the 800-
megaflop (32-bit) rating of a Cyber
205. A maximum Cyberplus system
linking 64 processors to a single
host would push the computational
capability well beyond the capacity
of any currently available system,
CDC says. ~Wesley R. Iversen

Electronics/October 20, 1983



“AFTER MONTHS OF EVALUATION,
OUR RESULTS SAID ‘BUY LTX.
BUT IT WAS OUR CUSTOMERS
WHO REALLY SOLD US.”

Frank F.E. Owen, Telecom Manager,
European Semiconductor Group, Texas instruments, France

“Texas Instruments is dedicated
to producing high quality devices,
which means we need equally high
quality test equipment.

“We analyzed systems from all the
major manufacturers, comparing
such items as reliability, cost-per-
test, efficiency and applications
support.

“But the real test came when we
talked to our customers. Our goal
was to have a high degree of testing
correlation, and we found that

almost all of our customers were
using LTX.”

European users have found the
flexibility and speed of LTX equip-
ment to be major advantages. In the
case of Texas Instruments, corre-
lations with customers came in a
matter of weeks, not months. LTX’s
automatic system calibration at the
socket enables users to calibrate from
one system to another quickly and
accurately.

“Our newest achievement at TI is
the V23, a bug-free modem of the
highest quality. And it’s LTX test
equipment that helps us make it
that way.”

LTX Corporation
LTX Park at
University Avenue
Westwood, MA 02090

Call us at:

Boston: 617/329-7550
Santa Clara: 408/727-1212
Europe: 44 4862 22322
Japan: 03-342-1481

Or see us at:

1983 International Test Conference
Salon 6

October 18, 19, 20

““The LTX equipment s able to handle
such a wide range of devices, we canrespond
rapidly to changing telecom applications
and bring new products on line faster than
ever before.”

A

LTX RESPONDS

Circle 33 onreader service card



INTRICATE CERAMIC PARTS

HEN special ceramic parts are required in small
quantities for vital wartime applications, the
adaptability of Isolantite’ to the production of intri-

cate shapes is a feature of major importance.

Through years of experience in the manufacture
of steatite ceramics, Isolantite Inc. has developed
fabricating techniques that permit the production of
intricate shapes without the necessity of providing
expensive special tools. In addition, Isolantite’s man-
ufacturing processes permit extremely close dimen-
sional tolerances as compared with general ceramic
requirements. Critical dimensions can be held within

close limits to facilitate equipment assembly.

Suitability for the production of intricate shapes to
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