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@ Circuit Board Testing Update/No. 2 in a series from Hewlett-Packard

ACCEPTABLE PRODUCT YIELD IN FINAL TEST—THE BOTTOM LINE
FOR A COMBINATION OF IN-CIRCUIT AND FUNCTIONAL TESTING.

In-circuit testing is a powerful test
approach. But today’s complex prod-
ucts require more than in-circuit
testing. Higher and higher PC board
yields are required to maintain an
acceptable product vield in final testing.

Leverage product yield.

The addition of advanced in-circuit
test techniques, together with func-
tional testing, adds that extra increment
to your PC board vield as shown below.
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For example, in a five PC board
product, increasing the PC board
yield from 75% to 98% will leverage
product vield from 23% to 90%. This
can result in substantial savings,
since the cost of fault detection in-
creases dramatically with each
production step.

What is advanced in-circuit
testing?

In-circuit testers contact each PC
board node through a bed-of-nails
fixture. The system switches from
component to component and ‘‘in-
spects” for value, placement, etc.
Today, the wide diversity of compo-
nent values, tolerances, com-
ponents, and interconnections, means
that conventional in-circuit tech-
niques often leave some parameters
untested.

Circle 900 on reader service card

On the other hand, the HP 3060A
Board Test System {$78,000* for
standard operational system) utilizes
advanced techniques that allow
component isolation in commonly
found but difficult circuit config-
urations. For example, a .01 uF

HP's ADVANCED IN-CIRCUIT TESTING

capacitor can be measured to an ac-
curacy of 4% even when it is shunted
by a 1000 Ohm resistor. The key to
this measurement is a phase syn-
chronous detector. This is a valuable
tool for measuring components and
circuits with significant real and reactive
characteristics.

Functional testing makes

the difference.

The standard HP 3060A also has a
useful set of analog and digital testing
tools. It incorporates board level
stimulus/response testing in order
that components such as opera-
tional amplifiers, DACs and opto-
electric devices can be tested. This
functional testing permits circuit para-
meters, such as frequency and
period, to be measured and circuit
adjustments made. The 3060A’s
functional testing capability extends
to digital pattern, analog and com-
bined circuits. For example, the
3060A can be used to test a D/A con-
verter by applying digital patterns
and then monitoring the analog out-
put voltage.

At-speed testing of micro-
processor boards.

The big news in PC board testing

is the microprocessor. Conventional
digital testers do not have the mas-
sive data storage required to test micro-
processors. But the HP 3060A uses
an HP developed technique called
Signature Analysis to test these micro-
processor boards at operating speed.
The 3060A collects lengthy bit streams
at circuit nodes and converts them to
short, four-character hexadecimal sig-
natures. Under test, the bit stream
signature at each circuit node is com-
pared to the expected value, making
it easy to locate nodes with faulty sig-
natures. This data compression tech-
nique makes microprocessor-board
testing manageable. Company after
company is becoming convinced

that HP's signature analysis technique
is the right solution to testing micro-
processor boards.

SIGNATURE ANALYSIS
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For complete details.

There are other benefits to PC board
testing with the HP 3060A. For data
sheets and application notes, write to
Hewlett-Packard, 1507 Page Mill
Road, Palo Alto, CA 94304. Or call the
HP regional office nearest you: East
{201) 265-5000, West {213) 970-7500,
Midwest (312) 255-9800, South (404)
955-1500, Canada (416) 678-9430.

*Domestic U.S.A. price only.

HP Circuit Testers—
The Right Decision
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SURPRISE!

The Data Link of the future
is available from 1P today.

HP’s new Fiber Optic System guarantees error free (P. <<107’) data transmission from DC to 10Mb/s NRZ over
distances up to 100 metres. This system is immune to electromagnetic interference, radiates no external signal and provides

total electrical isolation between terminals.

supply. Our low loss, single fiber connector/cable assemblies are available
in five standard lengths from 10 to 100 metres.
Applications include large computer installations, distributed
processing, power plants, process controls and remote instrumentation. =
Prices start at $570* for the HFBR-0010, 10 Metre System. HEWLETT |rﬁ= PACKARD
For assistance call: Washington {301) 948-6370, Chicago (312)

For more information or immediate off-the-shelf delivery, call any franchised
HP distributor. In the U.S. contact Hall-Mark, Hamilton/Avnet,
255-9800, Atlanta (404) '355-1500, Los Angeles (213) 877-1262

TTL compatible, our system includes a PC board mountable transmitter and receiver which operate from asingle 5V power

1507 Page Mill Road, Palo Alto, California 94304

Pioneer Standard, Schweber, Wilshire or the Wyle Distribution Group
Circle 1 onreader service card

{Liberty/Elmar). In Canada, call Hamilton/Avnet or Zentronics, Ltd.

*U.S. Domestic Price Only.
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Z-2H

/1

CompurerJystem_

A

€ Cromemco

B

Low-cost hard disk computers

are here

11 megabytes of hard disk and 64 kilobytes of fast RAM in a
Z80A computer for under $10K. Two floppy drives, too.
Naturally, it’'s from Cromemco.

It's a reality. In Cromemco’s new
Model Z-2H you get all of the above
and even more. With Cromemco you
get it all.

In this new Model Z-2H you get
not only a large-storage Winchester
hard disk drive but also two floppy
disk drives. In the hard disk drive you
get unprecedented storage capacity
at this price—11 megabytes unfor-
matted.

You get speed—both in the 4 MHz
Z80A microprocessor and in the fast
64K RAM which has a chip access
time of only 150 nanoseconds. You
get speed in the computer minimum
instruction execution time of 1 micro-
second. You get speed in the hard
disk transfer rate of 5.6 megabits/sec.

EXPANDABILITY
You get expandability, too. The
high-speed RAM can be expanded to
512 kilobytes if you wish.
And the computer has a full 12-slot
card cage you can use for additional
RAM and interface cards.

BROADEST SOFTWARE SUPPORT

With the Z-2H you also get the
broadest software support in the

Circle 2 on reader service card

microcomputer field. Software Cro-
memco is known for. Software like
this:

Extended BASIC

FORTRAN IV

RATFOR (RATional FORtran)
COBOL

Z80 Macro Assembler

Word Processing System
Data Base Management

with more coming all the time.

SMALL, RUGGED, RELIABLE

With all its features the new Z-2H,
including its hard disk drive, is still
housed in just one small cabinet.

Hard disk drive at lower left can be inter-
changed just by sliding out and disconnecting
plug. Seven free card slots are available
Z-2H includes printer interface card.

Cromemco

Included in that cabinet, too, is
Cromemcoruggedness and reliability.
Cromemco is time-proved. Our
equipment is a survey winner for
reliability. Of course, there’s Cro-
memco’s all-metal cabinet. Rugged,
solid. And, there’s the heavy-duty
power supply (30A @ 8V, 15A @
+18 V, and 15A @ —18V) for cir-
cuitry you'll sooner or later want to
plug into those free card slots.

CALL NOW

With its high performance and low
price you KNOW this new Z-2H is
going to be a smash. Look into it
right now. Contact your Cromemco
computer sfore and get our sales
literature. Find out when you can
see if. Many dealers will be showing
the Z-2H soon—and you’ll want to
be there when they do.

PRESENT CROMEMCO USERS
We've kept you in mind, too. Ask
aboat the new Model HDD Disk
Drive which can combine with your
present Cromemco computer to give
you up to 22 megabytes of disk
storage.

280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 ¢ (415) 964-7400

Tomorrow’s computers now




39

63

81

125

151

Electronics

The International Magazine of Electronics Technology

Electronics Review

COMPONENTS: Substrate holds high-temp resistors, capacitors, 39
COMPUTER-AIDED DESIGN: Silicon compiler supersedes CAD, 40
SOLID STATE: Josephson device eschews junction, 41
PACKAGING & PRODUCTION: AMD process uses oxide isolation, 42
COMPUTERS: ‘Yardstick' measures computer work, 44

YOU & YOUR CAREER: Feerst suit against IEEE postponed, 44
COMMUNICATIONS: Missing satellite brings woes, 46

CONSUMER: No language barrier at Las Vegas show, 46
INDUSTRIAL: Rf energy to mine oil from shale deposits, 49

NEWS BRIEFS: 50

Electronics International

GREAT BRITAIN: Universal functional tester mimics any instrument, 67
ISRAEL: Scanner measures conductivity to find breast tumors, 68

THE NETHERLANDS: Thin-film audio head goes magnetoresistive, 70
WEST GERMANY: AEG-Telefunken's electronics units feel the loss, 72
AROUND THE WORLD: 72

Probing the News

DEFENSE: VHSIC program finally gets untracked, 81
INSTRUMENTATION: Will new bus codes do the job? 86
COMMUNICATIONS: IC market estimates overblown, says ITT, 90
AUTOMOTIVE: Detroit drives for higher-quality ICs, 94
PHOTOVOLTAICS: MIS spells hope for better cells, 102

1980 World Markets Forecast

World overview, 125

U. S. markets, 126

U. S. consumption charts, 134

European markets, 138

Japanese markets, 143

Europe/Japan consumption charts, 147

Technical Articles

COMPONENTS: Practical LCD forms 40 characters, 151
DESIGNER’'S CASEBOOK: Delay circuit replicates pulses, 158
Frequency discriminator has ultra-sharp response, 159

Dc-dc converter maintains high efficiency, 159

SOLID STATE: 8-bit microprocessor harbors 16-bit performance, 163
Memory finds and fixes errors of microcomputer, 168

ENGINEER'S NOTEBOOK: Transforming scope into logic analyzer, 176
Dynamic VCO test detects V-f nonlinearities, 177

Hall-effect probe adapter converts DMM into gaussmeter, 179

Departments

Publisher’s letter, 4
Meetings, 6

News update, 12

People, 14

Editorial, 24

Readers’ comments, 26
Electronics newsletter, 33
Washington newsletter, 55
Washington commentary, 56
International newsletter, 63
Engineer’s newsletter, 180
Products newsletter, 271
New literature, 283
Services

Reprints available, 260
Employment opportunities, 290
Reader service card, 302

Electronics / January 3, 1980

Vol. 53, No. 1 * January 3, 1980

Highlights

Cover: Electronics markets look hardy, 125

That recession talked about for so long still
looms, but the electronics markets should
be relatively immune when it comes. Howev-
er, growth for U. S., Western European, and
Japanese electronic equipment consump-
tion will slow to 10.2% this year, down from
14.1%, according to Electronics’ annual
markets forecast.

In a reversal of last year's pattern, Japan
should lead with an expected growth rate of
11.3% (p. 143). Next is the U. S., at 10.3%
(p. 126). Lagging somewhat behind will be
Europe, at 9.6% (p. 138).

Cover is by Art Director Fred Sklenar.

VHSIC set to roll, 81

The military’s $210 million six-year program
for the development of very high-speed inte-
grated circuits has broken loose of the
House Armed Services Committee. The first
nine contracts, worth $10 million to $12
million, will be awarded this month, out of a
total of $30.4 million for fiscal 1980.

LCD makes multiplexing easy, 151

Improved material and packaging borrowed
from integrated-circuit manufacturing make
it possible to multiplex a 40-character
liquid-crystal display simply and economi-
cally. What's more, the compact display
interfaces easily with a microprocessor.

Hamming up memory boards, 168

The reliability of microcomputer systems is a
growing concern, and error detection and
correction can do much in memory to
improve it. A Multibus-compatible series of
8- and 16-bit memory boards uses a modi-
fied version of the Hamming code to correct
1-bit errors and detect 2-bit ones.

. - . and in the next issue

Testing partial memories . . . a structured
assembly language for microproces-
sors . . . a second-generation low-power
Schottky family.
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Publisher’s letter

The New Year’s celebrations are
hardly over and the pundits are
hard at work trying out labels for
the 1970s. Some have already looked
at the effects of the energy crisis
triggered by the Organization of
Petroleum Exporting Countries and
tabbed it the sagging seventies.

After the soaring sixties, the
1970s do indeed look flaccid. But the
same glib labels that observers
following the national economy may
tag on the 1970s do not necessarily
apply to the electronics industries.
For the most part, they have oper-
ated in their own waters—influenced
by the economic ebb tides, but not
left high and dry.

Proof of this ability to keep ahead
of the worst of the economic ills is
demonstrated in the markets fore-
cast that appears in this issue
(p. 125). Even though the economies
of the United States, Western
Europe, and Japan have slowed in
the face of high energy costs and
inflation, the electronics markets
have continued to log very healthy
growth. As the threat of recession
has intensified, electronics compa-
nies seem to have become more
confident that they can skip along,
more or less immune to a general
recession.

Yes, the growth rate will slow this
year as the long-anticipated reces-
sion finally settles over the economy.
But a better than 10% increase in a
general economic downturn is not so
bad. The annual Electronics survey
that is the basis of our markets fore-
cast indicates that much momentum
has built up in the last few years. It’s
almost as though the industry is too
busy to take notice of a recession.

Leading the parade is the booming
data-processing and office equip-
ment sector. Its impact is considera-
ble—not only is the market in inte-
grated circuits rocketing upward,
but test instruments, too, are riding
the coattails of the computer boom.

Therefore, the 1970s were any-
thing but sagging for most sectors of
the electronics industries. Even the
consumer portion, which is weak this
year, hit new peaks during the
decade. Look, for example, at the
plethora of new consumer products
that are commonplace today thanks
to the proliferation of low-cost ICs.
At the beginning of the decade few
expected to have speech-synthesis
products in the hands of consumers.
Indeed, these newer products will
soon outpoint the traditional televi-
sion and hi-fi audio equipment sales.

Ten years ago Electronics dubbed
the 1970s the digital era and predict-
ed a decade of rapid growth for the
computer industry. In 1970, Elec-
tronics pegged the computer and
related equipment total at $5.3
billion. This year this market should
be worth $30.2 billion, according to
Electronics’ survey (p. 136).

Given these results, it's awfully
difficult to be pessimistic about the
next 10 years. There are growth
opportunities in every market seg-
ment, limited only, it seems, by the
capital to invest in the opportunities
and the availability of skilled people
to carry out the expansion.
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AM,FM,PHASE LOCK,
SWEEP, 30MHz,
AND MUCH MORE...

You've Wished For It All In
A Function Generator

Once you've experienced the versatility of ‘4

the new 2400 two-in-one function generator,

others just won't measure up to your stan- Q
dards. Krohn-Hite has designed two truly

independent generators in one package

to make the 30MHz Model 2400 unique.
You can use the main and auxiliary
generators individually to produce sine,
square, triangle, ramps, and pulses.

You can combine them for phase lock
outputs with phase shifting control. And
you can also produce triggered, gated,
pulse, and tone burst waveforms.

The versatile 2400 is priced at $1495.
(domestic price only). Put it to the test to-
day. Call Krohn-Hite for further information
and look up our complete product listings in
EEM and Gold Book.

WLl cpoHN-HITE

CORPORATION
Avon Industrial Park, Avon. MA 02322 « (617) 580-1660 TWX 710 345 083)
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Krohn-Hite . . . Benchmark of Value in Function Generators

SALES OFFICES: AL., Huntsville (205)534-9771; AZ., Phoenix (602)279-1531; CA., Inglewood (213)674-6850, San Jose (408)292-3220; CO., Denver (303)773-1218; CT., Canton
Center (203)693-0719; FL., Orlando (305)859-7450, Sunrise (305)742-2115; GA,, Atlanta (404)455-1206; HI., Honolulu (808)341-1574; IL., Chicago (312)283-0713; IN., Carmel
(317)844-0114; KS,, Overland Park (913)649-6996; LA., Gretna (504)367-3975; MD., Towson (301)321-1411; MA., Wakefield (617)245-5840; MI., Detroit (313)961-3042; MN., Minneapolis
(612) 835-4818; MO, St. Louis (314)569-1406; N.M., Albuquerque (505)255-2330; N.J., Cherry Hill (609)482-0059, Englewood (201)871-3916; N.Y., Rochester (716)473-5720, Syracuse
(315)437-6666, Vestal (607)785-9947; N.C., Burlington (919)227-3639; OH., Chesterland (216)729-2222, Dayton (513)294-2476; OK., Jenks (318)299-2636; OR., Portiand (503)297-2248;
S.C., Greenville (803)271-8543; TX., Dallas (214)661-0400, Houston (713)688-1431; UT,, Salt Lake City (801)466-8729; VA., Falls Church (703)573-8787; WA., Bellevue (206)454-3400;
WI.. Milwaukee (414)545-8400; CANADA, Montreal, Quebec (514)747-9747, Ottawa, Ontario (613)725-1931, Toronto, Ontario (416)625-0600, Calgary, Alberta (403)276-7567.
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NEW! LOW PROFILE, TIGHT
TOLERANCE DIP CRYSTAL
OSCILLATOR

« Any fixed frequency .05 MHz to 25
MHz . Frequency tolerance: F14C
+.001%, 0°C to +50°C; F14D
+.0025%, 0°C to +65°C; Fl4E
+.005%, —-25°C to +75°C - 5V dc
+ 5% supply, 100 ma maximum « TTL
output logic 0 0.4 V, logic 1 =2.4V
- Dimensions, 0.44°° H X 0.49"" W X
0.78"’ L.

THE CONNOR-WINFIELD CORP.

West Chicago, IL 60185, USA
Phone: (312) 231-5270

TWX: 910-230-3231

Cable: CONWINWCGO
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Meetings

Second Design and Finishing of
Printed Wiring and Hybrid Circuits
Symposium, American Electroplat-
ers’ Society (1201 Louisiana Ave.,
Winter Park, Fla. 32789), San Fran-
cisco Hilton, Jan. 15-17.

TV Mex, the TV Microelectronics and
Microprocessing Exhibition, and
IDEA, the International Domestic
Electrical Appliances Exhibition,
Montbuild Ltd. (11 Manchester Sq.,
London W1M 5AB, England), Na-
tional Exhibition Centre, Birming-
ham, England, Jan. 15-17.

VHSIC—A New Era in Electronics,
American Institute of Aeronautics
and Astronautics (Box 91295, Dept.
VHSIC, Los Angeles, Calif. 90009),
Hyatt Regency, Cambridge, Mass.,
Jan. 21-22.

Advanced Semiconductor Equipment
Exposition, Associated Ad-Ventures
Inc. (Suite V, 4546 El Camino Real,
Los Altos, Calif. 94022), Convention
Center, San Jose, Calif., Jan. 22-24.

Annual Reliability and Maintaina-
bility Symposium, American Society
of Mechanical Engineers, IEEE et al.
(for information, contact N. Kutner,
Burroughs Corp., Burroughs
Pl.-5F48, Detroit, Mich. 48232),
San Francisco Hilton, Jan. 22-24.

Embedded Computer Systems Acqui-
sition Management, American Insti-
tute of Industrial Engineers Semi-
nars (P. O. Box 3727, Santa Monica,
Calif. 90403), International Inn,
Washington, D. C., Jan. 22-24,

Third Annual SEMI Information Ser-
vices Seminar, Semiconductor
Equipment and Materials Institute
(625 Ellis St., Suite 212, Mountain
View, Calif. 94043), Marriott Hotel,
Newport Beach, Calif., Jan. 27-30.

Software Quality Assurance and
Configuration Management Seminar,
The American Institute of Aeronau-
tics and Aeronautics (P.O. Box
91295, Los Angeles, Calif. 90009) et
al., Colonnade Hotel, Boston, Mass.,
Jan. 28-29, and International Inn,
Washington, D. C., Feb. 21-22,

Communication Networks ’80, The
Conference Co. (60 Austin St.;
Newton, Mass. 02160), Sheraton
Washington, Washington, D. C,,
Jan. 28-30.

Fifth Topical Meeting, Integrated
and Guided Wave Optics, Optic
Society of America (200 L St.
N. W., Washington, D.C. 20036)
and IEEE, Hyatt-Lake Tahoe, In-
cline Village, Nev., Jan. 28-30.

The Automated Office, American
Institute of Industrial Engineers,
(P.O. Box 3727, Santa Monica,
Calif. 90403), Statler Hilton Hotel,
New York, Jan. 28-30, and Twin
Bridges Marriott Hotel, Washing-
ton, D. C., Feb. 11-13.

11th International Symposium for
Mini and Microcomputers, Interna-
tional Society for Mini and Micro-
computers (P. O. Box 2481, Ana-
heim, Calif. 92804), Asilomar Con-
ference Grounds, Pacific Grove,
Calif., Jan. 30-Feb. 1.

Export Administration Act of 1979,
Law & Business Inc. (757 Third
Ave., New York, N.Y. 10017),
Mark Hopkins Hotel, San Francis-
co, Jan. 31-Feb. 1.

Annual Television Conference, Socie-
ty of Motion Picture and Television
Engineers (862 Scarsdale Ave.,
Scarsdale, N.Y. 10583), Sheraton
Centre Hotel, Toronto, Feb. 1-2.

Los Angeles Technical Symposium,
Society of Photo-Optical Engineers
(P. O. Box 10, Bellingham, Wash.
98255), Sheraton-Universal Hotel,
North Hollywood, Calif., Feb 4-7.

Eighth Semiannual Conference on
Federal ADP Procurement: New De-
partures, American Institute of In-
dustrial Engineers (P. O. Box 3727,
Santa Monica, Calif. 90403), Shore-
ham Americana Hotel, Washington,
D. C., Feb. 4-6. .

Third International Business Com-
puting, Word Processing and Infor-
mation Management Exhibition and
Conference (Info ’80), BED Exhib-

Electronics / January 3, 1980
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Don't settle for face-wipe. Or
arry edge-wipe. Garry's new Quad-Springs* sur-
round the IC lead on ail four sides. They
make contact with both the face and the

@ . :
| edge at the same time. Provide
uu r I g machine contact reliability and

wide lead chamfer for ease of

automatic pin insertion, at stamped
I ' a contact economy.
g The right prescription

The face-wipe versus the edge-
wipe debate. Each side has a lot to offer, but
ccnnec Icns with Quad-Springs, you get the best of both
worlds. The tight-fitting Quad-Spring fea-
tures absolutely positive pin to socket con-

tact, providing lower resistance and a lower
insertion pressure.

Take two...
The new beryllium copper Quad-
Spring contacts are available in a ciosed
entry model socket of either thermoplastic—
(GE Valox). Orin a high temperature thermo-
- set Dially Phthalate FS-10 material, Dual-in-
line 8 thru 24 positions, and LS| sizes are
offered.

And call us for more
| infQrmation.
4s \ Our new Quad-Springs surround
3 the iead, to fight bad connections 4-ways.
) They're available off-the-shelf from us, or
from your local Garry distributor.
For more detailed specs,
contact—Garry Manufacturing Company,
PO. Box 94, New Brunswick, N J. 08902,
(201) 545-2424.

‘patert pending
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Garry

Manufacturing Co
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Electricity,

lifeblood of a hospital.

Plenco helps Hubbell
help keep it flowing.

X-Ray wiring devices are
among the most critical com-
ponents in a modern hos-
pital's electrical system. These
Hubbellock® hospital ground-
ing plugs use parts made of
our Plenco 741 Grey mela-
mine-phenolic compound
molded by the Plastics Division
of Harvey Hubbell incorpo-
rated, Newtown, Conn. They
provide an extra margin of
safety in any area where unin-
terrupted power is essential,
and meet hospital standards
requiring special purpose
plugs and receptacles.
“Plenco 741 Grey,’ reports
the company, “was chosen for
its excellent electrical proper-
ties, impact resistance and
compatible color”

8 Circle 8 on reader service card

ular molding problem, you
are invited to “plug into” Plenco
selections, experience and
service. Dial us now at (414)
458-2121.

bt

PLASTICS ENGINEERING COMPANY
Sheboygan, Wl 53081
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.

Meetings

itors Ltd. (Bridge House, Restmor
Way, Wallington, Surrey SM6 7BZ,
England), Cunard International Ho-
tel, London, Feb. 12-15.

Southwestern Tool and Manufactur-
ing Engineering Conference and Ex-
position, Society of Manufacturing
Engineers (P. O. Box 930, Dearborn,
Mich. 48128) and National Tool,
Die, and Precision Machining Asso-
ciation, Albert Thomas Convention
Center, Houston, Texas, Feb. 19-21.

Alternate Energy Sources of the
1980s Conference, IEEE, Town and
Country Hotel, San Diego, Calif.,
Feb. 20-22.

Word/Text Processing, American
Institute of Industrial Engineers,
(P.O. Box 3727, Santa Monica,
Calif. 90403), Ambassador West
Hotel, Chicago, Feb. 20-22.

Diamond Jubilee Exhibition, Society
of Automotive Engineers (400 Com-
monwealth Dr., Warrendale, Pa.
15096), Cobo Hall, Detroit, Feb.
25-28.

Conference on Industrial Investment
Opportunities in Morocco, Moroccan
Industrial Development Office (821
U. N. Plaza, Suite TM-606, New
York, N. Y. 10017), Rabat, Moroc-
co, Feb. 25-29.

Short courses

Lasers and Applications, Feb. 5-7
and May 20-22, Ramada Inn Ross-
lyn, Arlington, Va. Write to Society
for Optical and Quantum Electron-
ics, P.O. Box 245, MclLean, Va.
22101.

Modular Software Design, Feb. 6-8,
George Washington University,
Washington, D.C. Write to Con-
tinuing Education Program, Gwu,
Washington, D. C. 20052.

Fundamentals of High-Resolution
Lithography, Feb. 11, and IC Tech-
nologies for the 80s, Feb. 12, Cabana
Hyatt Hotel, Palo Alto, Calif. Write
to U. of Calif. Extension, 2223
Fulton St., Berkeley, Calif. 94720
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The LOCO 11, a new
crystal clock oscillator

at anew low price.

For just $3.75} you get LOCO II. The new crystal-controlled,
thick-film, DIP oscillator from Motorola.

LOCO Il comes in three frequencies—16 MHz, 18.432 MHz
and 19.6608 MHz. And these master clock frequencies
are divisible to drive uPs and baud rate generators, or a
combination of baud rate generators, uPs and LSI chips.
All on the same micro-computer board—all from one
master clock. Just think of the space that will save.

LOCO I gives you stability, too. It has a rating of
* .05%. That includes calibration tolerance at 25°C,
operating temperature, input voltage change, load change
and aging. It's the ideal size as well—.820" x .520! with a
seat height of .250"

At $3.75, when you get LOCO I, you're getting the right
oscillator at the right price.

For price list, rep list and data sheet, call Barney Ill
at (312) 451-1000. Or write Motorola, Component Products
Department, 2553 N. Edgington, Franklin Park, IL 60131.

*1,000 price, M), Motorola and LOCO Il are trademarks of Motorola Inc.

@ MOTOROLA INC. COMPONENT PRODUCTS

Electronics /January 3, 1980 Circle 9 on reader service card 9
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Taxe the MULTIBUS with
us, Monolithic Systems
Corporation. We've got
a complete line of
MULTIBUS compatible
products on our route.
Lixe our ZBOA® based
single board computers,
I/O and memory
expansion boards, floppy
d:sk controllers, video
g-aphics controllers and
RAM/EPROM add-in
memories.

And to complete your
system there's our
MULTIBUS computer
chassis, power supply
and extender and
Lniversal boards. Our
path is easy to follow
because we offer an
EPROM resident uniform
monitor, EPROM resident
operating system and a
floppy disk resident Z80
to 8080 macro file to
guide you through.

Our MULTIBUS
compatible products are
“he best route to a
winning system. Check
us out. We won't send
you back to start.

QOur brochures tell

all about our MSC 8004
Z80A/Am9511 Single
Board Computer and
our complete line of
MULTIBUS compatible
products.

For your free copies call
or write Monolithic
Systems Corp., 14
Inverness Drive East,
Englewood, CO 80112
Phone: 303/770-7400

. Telex: 45-4498

MSC Foreign Sales Agents

England

Coldata. Ltd

3 & 5 London Road

Reading Berkshire — RG1 5BJ
England

France

ASAP

62 Rue de Billancourt
92100 Boulogne
France

HSC lorocmmputer Products
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;
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Holland/Benelux
Rodetco Electronics
Varrijn Stuariaan 29
2280AG Rijiswijk
Fottand

New Zealand

David Reid Data Products. Ltd
%7 H.uron Street

Takaouna, Auckland 9

Mew Zealand

Switzerland
Amera Electronics
Lerchenhalde 73
CH 8046 Zurich
Switzerland

West Germany
Serrico Computer
Freidenstraf3e 9
6200 Wiesbaden
West Germany

MSC Regional Salez Offices

ZASTERN REGION
=d Podsiadlo
1101-B9 State Road
Princeton, NJ 08540
1609) 921-2240

CENTRAL REGION
Bob McDowell

72CO East Dry Creek oad
Suite #B203
Englewood. CO 80112
(303) 773-1060
WESTERN REGION
Tom Winchester

49 South Baldwin
SuteD

Sierra Madre, CA 91024
(213) 351-8717

7, )N

Monoithic
,@f t@ﬁ |/ coo

M-JLTIBUS s a trademark of intel Corp.
Z60A 1s a trademark of Zrcg, Inc.
€1979, Monolithic Systems Corp



compatible

110

When it comes to 1/0 functional cards
for DEC LSI-11 microcomputers, ADAC has
the biggest selection available.

ANALOG 1/0
1012

1012EX

1014
1023

1023EX
1030
1112RL
1112RX
LLLE]

T13EX

141204

16 channels, high level inputs, 12 bit
32-64 channel high level inputs,
mux expander

16 channels, high level inputs, 14 bit
16 channels, high level inputs, 12 bit,
LSI-11/23 interrupt compatible
32-64 channe! high level inputs,
LSI-11/23 interrupt compatible
16-64 channels, high level inputs,

12 bit, 2 DACs

8-16 differential low level and
thermocouple inputs, 12 bit

8-16 differential low level and
thermocouple inputs, mux expander
8-16 differential low leve! and
thermocouple inputs, 12 bit,
LSI-11/23 interrupt compatible

8-16 differential low leve! and
thermocouple inputs, mux expander,
LSI-11/23 interupt compatible

1-4 D/A channels, voitage or current
loop outputs

CLOCK CARDS
1601GPT Programmable crystal clock/timer

SERIAL 1/0 CARDS

DIGITAL 1/0

1604/0PI

1604/P0C
1616CCI

1616/MIC
1616/010
1616/011

1620TTL

1616HCO
1632HCO
16321
1664TTL

BUS INTERFACE

16200MA
1900
1350
1900CT

Whatever your DEC system —Unibus, Qbus
or Omnibus, write or call for full details on
the industry’s widest line of compatibie cards
and complete system enclosures.

2-4 optically coupled pulse-input
channels

2-4 pulse output channels

16 discrete inputs, contact closure
detect

16 discrete inputs with priority encoder
16 parallel outputs, optically isolated
16 parallel inputs, optically

isolated, can cause interrupt

16 latched inputs and outputs for
DMA operation

16 discrete outputs, high current drive
32 discrete outputs. high current drive
32 TTL1/Q lines

64 TTL1/0 lines

Direct memory access controller
Unibus to LSI-Il translator

Bus repeater

Cable terminator card

llodae

CORPORATION

1750  Asynchronous line interface with 70 Tower Office Park » Woburn, MA 01801
two 1/0 ports (617) 935-6668
12 Circle 12 on reader service card

News update

B Skylab, the 85-ton United States
experimental satellite, caused world-
wide anticipation, consternation, and
something of a frenzy just before it
came crashing back to earth in
Australia last summer. Now
Hermes, a communications satellite,
has also ended its useful life, though
scientists say that, unlike Skylab, it
will never fall because of its consid-
erably higher orbit.

Hermes was Canada’s eighth such
satellite. It was launched just about
four years ago, on Jan. 17, 1976, and
was the first domestic communica-
tions satellite to operate in the 14-
(up link)-to-12-(down link)-giga-
hertz band. This meant that earth
stations smaller than ever before
could be used to transmit and receive
audio, video, and data signals.

Regarded as the forerunner of the
direct-to-home broadcast satellite,
Hermes lived almost twice as long as
the two years that were expected,
and it performed well throughout the
third and fourth years. Its final act’
was to carry out some rain attenua-
tion tests requested by the Austra-
lian government. But, says Canadian
Minister of Communications David
MacDonald, contact has now finally
been lost.

Hermes’ faithful 200-watt travel-
ing-wave tube was supplied by
Litton Industries and worked until
the bird’s final day. TWTs, despite
recent developments in solid-state
technology, continue to be the ampli-
fiers of choice in satellites because
they offer high amplification factors,
broad bandwidth, and, as was the
case with that carried aboard
Hermes, long life expectancy. .

Hermes now presumably joins the
growing collection of other satellites,
parts of satellites, and other Space
Age detritus. This is much to the
distress of the people who want to
put other birds into orbit, only to
find so much of the preferred park-
ing areas cluttered with floating
leftovers. In fact, one aide of the
National Aeronautics and Space
Administration says, “if we don’t
change the way we do business in
space, a broad belt of debris from
collisions will form.” [Electronics,
June 21, p. 96].  -Harvey J. Hindin

Electronics/January 3, 1980
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... keeps your product WORKING
Veal' aftel' yeal'. e aftel' Veal'. In your keyboard or ours,

Cherry key switches just don't fail. The knife-edge contact area is so smail
(9 millionths of a square inch)...the contact pressure so great (about 5,000 psi}

.. the gold alloy so pure and film-free .. . that you are assurec of positive contact
every time. For 50 million operations and beyond. (Which is probabkly beyond the
life expectancy of your product!)

Cherry “heart of gold” keyboard switcnes are available individually or with
two-shot molded keycaps. Hopefully, you want keycaps. Because, we have keycaps

..in more legends, sizes, type faces than you're likely to find anywhere else
Sculptured keycaps? We've got 'em. Gloss or matte finish? We've got both. Cotors?
Lighted? Specials? Sure! Some "“off the shelf’ . _all at prices that make it obvicus
why the Cherry way is the economical way to put a heart of gold in any keyboard.

R = ) -+ !/J/(\

“ ® available locally from distributors.

CHERRY ELECTRICAL PRODUCTS CORP., 3608 Sunset Avenue, Waukegan, IL 60085
Circle 13 on reader service card

For free test sample switch
and catalog, just

TWX 910-235-1572
or PHONE 312-689-7700




| Twice Actual Size
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FULLY QUALIFIED

JANTX/JANTXV
RATINGS

TRW Optron
OPTICALLY COUPLED
ISOLATORS

NEW JAN 4N22A SERIES
OFFERS
HIGHEST RELIABILITY

You can't buy a more reliable optically
coupled isolator than one of TRW Op-
tron’s new JAN 4N22A series. The
popular JAN 4N22A  4N23A and
4N24A all feature fully qualified
JANTX AND JANTXYV ratings.

These new TRW Optron isolators
consist of a high efficiency, solution
grown gallium arsenide LED and a sili-
con N-P-N phototransistor in a hermet-
ically sealed 6-pin TO-5 package.
Minimum input-to-output isolation vol-
tage for the series is 1000 volts and
minimum current transfer ratios range
from 25% for the 4N22A to 100% for
the 4N24A.

New “A" version TRW Optron
isolators are a significant improve-
ment over the older 4N22 series since
the case is isolated from the sensor
and LED to eliminate the need for an
insulating spacer in many applica-
tions.

TRW Optron also offers a new
JEDEC registered series of high relia-
bility isolators in a 4-pin TO-18 pack-
age. The 3N243 series includes three
devices with the same reliability and
similar characteristics as the JAN
4N22A TO-5 series, yet in a smaller

package.
TRW Optron's complete
line of optically coupled
isolators includes other
immediately available stan-
dard devices in high-rel
metal cans and low cost DIP
and ofther|plastic conﬁgurla-
tions for almost every appli-

i cation.

Detailed technical information on
optically coupled isolators and other
TRW Optron optoelectronic products
... chips, discrete components, re-
flective transducers, and interrupter
assemblies . .. is available from your
nearest TRW Optron sales represen-
tative or the factory direct.

TRW orrron

A DIVISION OF TRW INC.

1201 Tappan Circle
Carrollton, Texass785006, USA

TWX-910-860-5
214/242-6571

14 Circle 14 on reader service card
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Lepselter sees more doubling
of IC complexity each year

With so many semiconductor manu-
facturers lamenting anticipated dif-
ficulties in producing very large-
scale integrated circuits, it is refresh-
ing to hear from an optimist. One
such person is Martin P. Lepselter,
director of the Advanced LSI Devel-
opment Laboratory at Bell Labora-
tories in Murray Hill, N. J.

Lepselter is the 1979 winner of the
Jack A. Morton Award of the Insti-
tute of Electrical and Electronics
Engineers for his invention of beam-
lead IC technology and for his work
on IC metallurgy, including the
development of platinum silicide.
While beam-lead technology has
seen some use for challenging pack-
aging problems, refractory silicides
such as PtSi are being increasingly
hailed as one way to lower the resist-
ance of VLSI interconnections.

Though some chip makers feel
that Gordon Moore’s “law” will be
violated in the near future, Lepselter
disagrees. Moore’s law holds that IC
device complexity doubles approxi-
mately every year; but even Moore
himself, president of Intel Corp.,
feels the slope of the curve will soon
level off to become less dramatic.
However, “we will keep Moore’s
curves on line,” insists Lepselter.
“We can keep going with double the
devices every year.”

He is a big booster of n-channel
MOS technology, believing it “can be
pushed to 0.25-micrometer channel
lengths,” he states. Lepselter, a
mechanical engineering graduate of
City College of New York, also has
faith in silicon despite the growing
interest in gallium arsenide for high-
er speeds—no wonder, for he holds
45 patents in silicon device technolo-
gy. “Silicon will be just as fast,”” he
predicts. “When you go below 1-
micrometer line widths, you are not
limited by mobility; RC time con-
stants become dominant.”

To keep Moore’s law in line,
Lepselter has been instrumental in
the development of a complete high-
resolution X-ray lithographic system
at the labs. It can resolve 0.5-um

= ————

Booster. Bell Labs’ Lepselter believes that
LSt complexity curve will continue to climb.

geometries and it has a quick turn-
around time: “It has the potential to
do 6-inch wafers in a couple of
minutes and this exposure time can
be improved by a factor of four with
tricks,” he says. He boldly adds that
“0.5-um will be the commercial
technology of 1981.”

Chapman completes transition
from marketer to top position

It is rare for a company’s top finan-
cial officer to shift into its marketing
department, and even more rarely is
such a transition successful. But
apparently William E. Chapman has
succeeded, for the former treasurer
and marketing vice president at
Litronix Inc., a subsidiary of West
Germany’s Siemens AG, is now exec-
utive vice president and chief operat-
ing officer of the Cupertino, Calif.,
optoelectronics producer.

A 1960 graduate of Vanderbilt
University with a bachelor’s degree
in business administration, Chap-
man spent his first 14 years in indus-
try with Westinghouse Electric
Corp.’s financial sector before join-
ing Litronix as its treasurer in
December 1974. Several months
after Siemens’ acquisition in Octo-
ber 1977 of the then-financially
troubled Litronix, Chapman as-
sumed the top marketing spot
because, as he puts it, “‘we needed to
have some bottom-line orientation in
our marketing function.”

Electronics/ January 3, 1980
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First Compurer Corporation, one of the world’s largest
System integrators, has married Digital Equipment Corpora-
tion’s advanced PDP-11/23 Computer Systems with the new
Floating Point System’s FPS-100 Arithmetic Processor. This
complete cackaged Array Processor System provides the
power to tackle rough computational problems which were
previously the domain of the “Super Computers”.

The FPS-100 is capable of up to eight million floating point
operations per second with an effective throughput of up
to forty million operations per secend.

L1

The FPS-100 is based on the proven parallel pipeline
architecture of the FPS AP-120B. New enhancements such as
extensive Real-Time capabilities provide maximum com-
putational efficiency with a minimum host computer interac-
tion. The cost-performance of the New FIRSTAR System is
unbeatable in the universe.

=

LY

lll ARRAY PROCESSOR SYSTEM

>

With every FIRSTAR System you can select from an exten-
sive library of easy to use software consisting of an
Assembler, Debugger, Simulator, Utilities, Math Libraries,
Signal Processing Libsaries, Image Processing Libraries,
and Host Executives. It's easy to start using your FIRSTAR
System qunckdy

Thns new Real- Tnme Supervnsor pem'ms the execution cf
multiple Real-Time tasks on a priority basis. SUPER-100 ccn
virtualiy place the FPS-100 in a stand-alone multi-tasking
mode for the processing of multiple streams of input data
with ¢ minimum of host computer dependency.

Select rHe Digital Equipment Corporation Operating System

which best matches your application needs. FIRSTAR is
available with either the RT-11 Real-Time Executive or the
RSX-14M Resource-Sharing Executive. All Operating
Systems are fully supported by Digital.

FIRSTAR Systems ate jointly installed and maintained by
DEC’s and FPS's own Field Service Organizations. No third
pcrty maintenance to worry about.

Registered ‘rademork of Fiooting Point Systems Inc.

TWX NUMBER 910-651-1916

computer corporation

corporate square/825 rorth cass averiue / westmont iilinois 60559/ (312) 920-1050

orotion AP-1
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C > ( ) ( ] . At the top. Litronix’ Chapman started as
treasurer, is now chief operating officer.

Now that Litronix is back in the
black —it turned a profit in the fiscal
year ended Sept. 30, 1979, according
to Chapman—the 41-year-old offi-
cial intends to direct Litronix in
addressing three big needs—im-
proved quality, greater productivity,
and enhanced profits. One reason for
this is the Japanese. Although not
yet a big factor in the U. S. optoelec-
tronics market, Chapman says, “The
Japanese will be here. We have to
start now to be in a position to coun-
ter them, and better them, by being
innovative in responding to the
market’s needs and getting our
productivity and quality up.”

Although his ultimate goal is
improved profitability for Litronix,

w0 . .
Using an inorganic electrolyte (thionyl chloride) and lithium anode C ha P man sa yS ) l t 1s a time-
and applyl dvanced cell technology, a battery has been % S M L 1 it

B e sotisfios e damandine raatirements of todss s 3 % 3,4 consuming process, and itis not done
electronics technology — in one or two quarters.” Rather, he
Long Shelf Life — inert active ingredients and hermetic seal give bclicvcs Li[ronix nccds to |00k at
s . ' basics and, like European compa-
High Cell Voltage — 3.4 volts, higher than that of any other « > a . a » N ) Opca p
commercially available battery. - nies, ‘‘look at [hlngs from a more

High Energy Density — 800 mWh/cm? and 420 Wh/kg, significantly _ . . Y}
better than other lithium systems, long term viewpoint.

Stabte Discharge Voltage — Very flat discharge curves throughout F q One of the blggCSl challcnges
:::'?gﬂll;.:s.make this cell system dependable for precision . : " 4 facing Chapman is to come up with
Safe 1o Use — Will not explode or release corrosive or toxic gases - a recipe t0o maximize resources for
even if shortcircuited or heated to 150 C. Litronix’ rOWlh TWO Of lhe areas
Wide Temperature Range — Operates from =55 1o +75 C, permitting 2 . g . y
use where other systems fail ; %o 3 that contributed to the firm’s growth
Tadiran lithium batteries are ideal for a wide range of industrial, in 1979 and enabled it to gain
ilitary, medical and scientifi licati h as CMOS ies, . . .
i e e e market share, and which Litronix
temperature devices, cardiac pacemakers, hearing aids, transmitters o o .
e sdhanee olophanns, et SearnA R, § W‘l“ concentrate on, are intelligent
displays and opto-isolators. *“These
two areas look very strong for the
next five years, especially for differ-
ent types of products.” Not to be
overlooked, he continues, are the
standard light-emitting-diode lamp
business —‘“‘especially good right
now” —and specialty products such

as multicolor and flashing lamps.

LT

Also available: lithium battery types for PC board mounting and
automatically activated reserve types for special applications
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THE TELEPHONE

DESIGNERS’ COLLECTION

Canada:

Europe:

3 OF THE MOST INNOVATIVE
TELEPHONE COMPONENTS
IN THE WORLD

Our designers at Mitel
Semiconductor know the telephone.
That’s because they work side by side
with Mitel Telecom engineers. The
application of our semiconductor
technology to the telephone has
produced the most efficiently
integrated phone components in
the world.

The MT4320 Pulse Dialer

The MT4320 allows the rotary dial
to be directly replaced by a push button
pad. This pin for pin equivalent to the
industry standard DF320 has an
operating voltage range of 2 to 7 volts,
250uW operating power dissipation, and
a stand-by current consumption of less
than 1uA. The MT4320 stores up to
20 digits, has last number redial, pin
selectable line break/make ratio and
pin selectable impulsing rate of 10,
16 or 20 PPS.

The MT4325
Programmable Dialer

The MT4325 has all of the features
of the 4320. In addition it has an audible
key tone and access programming for
automatic dialing pause in redial mode.

The ML8204 Tone Ringer

This replacement for the telephone
bell, with a minimum of external com-
ponents, provides a pleasant warbling
sound, and interfaces to the telephone
line. The ML8204 has low power con-
sumption, an on-chip regulator, positive
switch-on and is packaged in an 8 pin
minidip.

MITEL SEMICONDUCTOR, we've got
the goods for you.

MITEL SEMICONDUCTOR

United States: 1735 Jefferson Davis Highway, Suite 1009, Arlington, Virginia, U.S.A. 22202. Telephone (703) 243-1600
1223 Westchester Pike, Havertown, Pennsylvania, U.S.A. 19083. Telephone (215) 449-5556.
2321 Morena Blvd., Suite M, San Diego, California, U.S.A. 92110. Telephone (714) 276-3421.

P.0. Box 13089, Kanata, Ottawa, Ontario, Canada K2K 1X3. Telephone (613) 592-2122, QUIP: (613) 592-2600,

Telex: 053-4596, TWX: 610-562-8629.

18 Airport Blvd., Bromont, Quebec, Canada JOE 1L0. Telephone (514) 534-2321, Telex: 05-267474.

Hamilton Road, Slough, Berkshire, England SL14QY. Telephone 0753-36137, 0753-36138, Telex: 847730
Fredericiagade 16, Suite 309, 1310 Copenhagen K, Denmark. Telephone (01) 119302, Home (02) 484083, Telex: 27246

Asia: TST P.O. Box 98577, Kowloon, Hong Kong. Telex: 64235-Mitel HX Circle 17 onreader service card






16K Speed Champ

Intel’s new 3636 bipolar PROM breaks the 16K speed barrier
with 65ns access. It’s a victory for bit slice designs.

Streamlined performance
is the whole point of today’s
advanced bit slice computers.
High speed. High density.
High reliability. Now Intel
delivers the 16K 3636,
manufactured with our new
Stacked Fuse Bipolar* process
to produce the highest
performance microprogram
memory yet.

Design for speed
and comfort
Our 2K x8-bit 3636 gives you
four times the density of 4K bipolar
PROM s with no speed penalty.

The 3636’s maximum access of 65ns
makes it the ideal memory for fast,
high density bit slice designs, as well
as look-up table and other program
store applications.

Using the 3636 instead of 4K
PROM s lets you reduce component
count and microprogram board
requirements up to 75%. By design-
ing program store on the CPU board,
you can even save up to a full board’
slot for I/O or other functions.

For designs requiring extended
temperature ranges, our 80ns military
device, the M3636, is ideal.

No matter what your application,
you're certain to reduce power re-
quirements. Power consumption per
bit for the 3636 is only one fourth
that of most 4K bipolar PROMs and
only half that of most 8Ks.

Whether you're replacing 4K or 8K
bipolar devices, the 3636 makes it
simple. It's packaged in the industry
standard 24-pin DIP, so you won't
have to redesign in order to upgrade.

And you can program the 3636 in
seconds using Intel’s UPP103 or any
standard PROM programmer.

Our formula:
Stacked Fuse Bipolar

The most efficient way to improve
speed characteristics of bipolar
PROM5 is to reduce die size. Very
simply, smaller geometries reduce
capacitance, thus speeding access
time.

Intel achieved the 3636’ high
speed and dramatically smaller die
size with a new “stacked” bipolar
process. Stacked Fuse Bipolar
combines Intel’s expertise in Large

Stacked Polysilicon Fuse

V‘g‘
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Intel's new Stacked Fuse Bipolar process
allows a 30% reduction in the 16K cell size.
This dramatic density improvement yields
faster access speeds than ever before
possible. The illustration shows the “stacking”
of our polysilicon fuse over the diode instead of
placing them side by side as in older designs.

Scale Integration with dual layer
metalization and polysilicon fuses.
(See diagram.) The result is the

highest density and performance
ever in a 16K bipolar PROM.

Intel’'s 3636 Bipolar PROMs
3636-1 | 3636 | M3636
Maximum
Access 65 80 80
Time (ns)
},Vee'g‘,’t'(";"\‘;’v‘)” 0.05 | 0.05 | 0.05

Intel’s 3636 also means high
reliability. We’ve already proven
the producibility and dependability
of Stacked Fuse technology with our
3625A 4K bipolar PROM. Hundreds
of thousands of these components
are already in operation, including
military versions for hi-rel applica-
tions. In addition, millions of
device-hours of tests with zero fuse
failures confirm Stacked Fuse Bipolar’s
reliability. Further details on Intel’s
bipolar PROM reliability are found
in our Summary Evaluation Report,
REl, available on request.

Get on the fast track

today

Our high performance 3636 is
available now. To order, or for com-
plete data and reliability information,
contact your local distributor or
Intel sales office. Or write Intel
Corporation, Literature Depart-
ment, 3065 Bowers Avenue, Santa
Clara, California 95051. Or call
(408) 987-8080.

Europe: Intel International, Brussels, Belgium. Japan:

Intel Japan, Tokyo. United States and Canadian distributors:
Arrow Electronics, Alliance, Almac/Stroum, Component
Specialties, Cramer, Hamilton/Avnet, Harvey, Industrial

Components, Pioneer, Wyle/Elmar, Wyle/Liberty,
L.A.Varah and Zentronics.

*Stacked Fuse Bipolar is a patented process of Intel Corporation.
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“Engineers find

computer systems powerful

designing products.”

Why?

Computation Power.Today’s
Hewlett-Packard desktop sys-
tems put big computer power
under your personal control.
You solve problems with up to
449K bytes of user-addressable
read/write memory, all available
for your programs and data.
Built-in operating systems in-
corporate HP Enhanced BASIC,
a powerful super-set of ANSI
Standard BASIC. Coupled with
optional assembly language, HP
Enhanced BASIC gives you
optimum performance for time-
critical operations. Extensive
libraries of HP software help turn
weeks of setup and develop-
ment time into days.

Powerfully Integrated. Each
system is a functionally inte-
grated work station, from the
keyboard and CRT display to the
built-in processors and quiet
printer. It provides everything
you need to manipulate data,
check interim results, perform side
computations, explore varia-
tions and produce alphanumeric
and graphic hard copies of your
solutions.

Systems Capability. Your sys-
tem can be augmented with a
broad range of HP peripherals or
front-end measurement instru-
ments. Interconnection is as easy
as selecting interfacing cards
and cables from one of four pro-

-

tocols available: HP-IB, Bit-
Parallel, BCD or RS-232-C.
Desktop computers incorporate
direct memory access (to ac-
celerate capture of real-time
data from high speed devices)
and vectored priority inter-
rupt. One model util-
izes dual processors for

overlapped computa-
tion and 1/0.

Friendly. Together with
the power to handle
complex computational
problems, today’s systems retain
the reliability and ease of use
that have always characterized
HP desktop computers.

;,
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today’s desktop
tools for

Digital Simulation

Structural
Analysis

Visual Solutions
Through Graphics.

Graphic systems powered

by HP desktop computers give
you a wide variety of appli-
cation possibilities. With
graphics options, plotted
data becomes visible practi-
cally as fast as it is generated.
Whether it's CRT graphics
or hard copy from the printer
or plotter, you work with ad-
vanced graphics software and
unified commands through
HP Graphics Language.

“

Expand Your System.

HP Desktop Computers have
become the center of a growing
family of input, output and stor-
age peripherals. You can tailor

a system to suit your needs

by choosing HP printers, plot-
ters, paper tape punches and
readers, card readers, digitizers,
flexible and hard disc drives.
Choose fast, quiet thermal
printers or multi-copy impact printing and
disc capabilities ranging from 500K byte
flexible to 120M byte hard discs.

K

A Choice.

We build a broad range of desktop
computers, with one just right for your
computational applications. System 45B
provides advanced graphics (including 3D),
449K byte read/write memory capacity
and big systemn peripherals. Systern 35
offers a low cost 250K byte read/write
memory capability with optional assembly
language programming and powerful
interfacing characteristics for automatic
measurement and analysis.

A Growth Path.

HP can meet expanding
needs with data com-
munication links from
desktop computers
to HP 1000 com-
puters. For multi-
user, multi-
tasking applica-
tions, HP 1000
computers offera _§
wide selection of
compatible RTE
operating systems
with optional data base management,
factory data collection and up to 64
user terminals.

For more information. Call 800-
821-3777, extension 119, toll-free day or
night (Alaska and Hawaii included). In
Missouri, call 800-892-7655, extension
119. Or write 3404 E. Harmony Road,
Fort Collins, Colorado 80525.

For a demonstration. Call the HP
regional office nearest you: East 201/
265-5000; West 213/970-7500; Midwest
312,255-9800; South 404/955-1500;
Canada 416/678-9430.

400/ 13E

HEWLETT
PACKARD
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Control Data: Committed to

Control Data people, systems and services are
helping manufacturers prepare for the '80’s.

Exemplitying what state-of-the-art CAD technology can do for manufacturers, Chrysler
Corporation Chief Engineer Robert Brauburger reports dramatic gains in the speed and
efticiency of their design process. Above: a Chrysler engineer uses a color graphics terminal
to analyze piston performance. Below: the control room at Chrysler’s Technical Computing
Center, where an operator monitors four interconnected Control Data® CYBER 170 systems.

American manufacturers are
challenged by spiraling inflation
and increasing competition.
They must keep pace with
productivity gains abroad to
maintain market share and
protect the jobs of their
employees.

In the U.S., the annual growth
in productivity over the last ten
years has been half of what it
was over the previous two
decades. Many manufacturers
are turning to computer-based
technology to reverse this trend.

Over half the FORTUNE 500
are using our products and
services.

Large scale Control Data
computers are recognized for
their outstanding ability to
perform complex scientific and
engineering computations
rapidly and with great accuracy.
Our systems are installed in
major manufacturing com-
panies around the world. And
Control Data’s recently
announced CYBER 170 Series
700 continues in this tradition
by offering increased per-
formance at reduced cost.

Control Data also offers
manufacturers a wide range of
data services through some of
the world’s foremost data
processing networks.

Through our CYBERNET®
Services we provide the benefits
derived from processing on
Control Data computer
systems, along with sophis-
ticated application programs

Electronics /January 3, 1980



the Manufacturing Industry

TRENDS IN LABOR AND COMPUTER COSTS
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for structural, mechanical and
electronic design and analysis.

Through our Service Bureau
Company, we provide a whole
range of services for business
planning, analysis and control,
plu$ a complete interactive
system for material require-
ments planning, production
control and management
information.

In addition, many companies
are training their personnel
with our PLATO® computer-
based educational service.

A new automated design and
drafting system

One of the most important
ways Control Data is helping
manufacturers make better use
of human resources is through
computer-aided design (CAD).

Recently, we announced
AD-2000%F an automated design
" and drafting system which
speeds the design process by
eliminating many of the tedious,
time-consuming tasks pre-
viously performed by hand.
AD-2000 offers practical and
up-to-date design and drafting
capabilities while providing a
link to numerical control and
other computer-aided man-
ufacturing (CAM) functions.

*Developed by Manuractunng:nd Consulting
Services, Inc., Costa Mesa, CA.

Electronics/January 3, 1980

Coming from Control Data—
a fully integrated CAD/CAM
system

The critical link between CAD
and CAM is the effective
control and flow of data among
respective systems. Control
Data has the products and
expertise to allow the interface
of design, analysis and manu-
facturing applications.

And when our new CAD/CAM
technology is available, manu-

o ‘38 .

Bo

eing, a long time user of Control Data computers, recently installed two CYBER 175’

technologies. Through our
Manufacturing Consulting
Services organization we are
helping manufacturers plan and
implement their CAD/CAM
strategies through training,
consultation and technical
assistance. And through
Commercial Credit Company, .
an important part of Control
Data, we provide manufacturers
with a whole range of financial
services, including capital
equipment financing.

- = E5F ¢

in a CAD/CAM center to assist in the design of its new generation of passenger aircraft.

facturers will be able to go
from a design on a CRT screen
to a finished part—all with
greater productivity and better
use of resources than offered
by the present technology.

Control Data is committed to
helping industry bridge the gap
between the old and new

Systems. Services. Solutions.
Measures of Control Data’s
commitment to the manu-
facturing industry.

For further information, write:
Control Data Corporation,
Manufacturing Industry
Marketing, HQWO9E, Box 0
Minneapolis, MN 55440.

| @ 9 CONTROL DATA
CORPORATION

Addressing society’s major needs
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Editorial_____

Let’s skip this recession

We’re optimistic—there, we’ve said it and
we’re glad. Like just about everybody else in
the electronics industries, we got tired of
waiting for the recession last year that Wall
Street and various economists told us over
and over was coming,.

Okay, it’s 1980, and we’re still waiting.
Right now, our gut feeling is that the electronics
industries are going to plow right through
the year. The figures for this year’s markets
forecast show that there will be a slowing of
growth and some genuine soft spots.

But look at all the hot spots. There are
just too many under-capacity items, even in
the supposedly weak consumer sector, to
start damping the production fires. As for
unemployment —have you tried to hire an
experienced engineer lately? Have you tried
to hire anybody lately?

Electro, Wescon, Midcon — and now, Southcon

As another sign that recession warnings may
be wrong, the electronic industries are about
to get another convention —Southcon. Like
Electro, Midcon, and Wescon, the new event
will alternate between large cities in the same
region, in this case Atlanta and Orlando, Fla.
Southcon will make its debut Jan. 13-15,
1981, in Atlanta.

But the question is, does the electronics
community need another show? At least on
the face of it, it would seem not. After all,
not only do we hear about an imminent
recession, but there is the not-too-distant
memory of shows that have come and gone,
sunk by underwhelming support. However,
in the instance of Southcon, that does not
appear to be the case.

First of all, what shows like this one indicate
is that fast-moving electronics —now part of
the mainstream of consumer, industrial, and
commercial technology —is in need of better

24

Inventories, too, appear to be in line. For
some semiconductor products, there are no
inventories —it’s all being rushed into use.

At the front lines, distributors are seeing
signs of caution, but again, nothing resembling
a major slowdown in ordering.

It’s time to shrug off the recession mentality,
fire Chicken Little, and get on with keeping
the electronics business as healthy as ever.

We think the markets will do better than the
10%-plus forecast by the survey respondents.
We think the industrialized nations are

learning to live with the Organization of
Petroleum Exporting Countries. In addition,
demand for electronics products —from
components to computer systems—is expanding
within the constraints of the general economy.

Finally, it’s an election year and that often
does wonders for the economy.

communications, and regional conventions
serve that need best. Also, the Southeastern
part of the country is one of the fastest-growing
high-technology sectors in the nation.

Finally, electronics conventions are thriving,
as borne out by the unanimously positive
responses from exhibitors at last year’s Midcon
in Chicago about the quality of exhibit
attendees. Many of those exhibitors indicated
that the attendees were more serious and of
a more professional caliber.

There’s one positive omen about the
Southeast that may bode well for 1981’s
Southcon. The application of electronics
technology to industries not in the traditional
sectors served by electronics is very high in
that area of the U. S. Many members of these
nonelectronic companies will certainly benefit
from a major convention that expands their
horizons, and Southcon could possibly be
that event. It would be pleasant to think so.
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Integrated barrier type

terminals meet alt

established safety requirements . . .
accept two #12 wires.

*Output modules incorporate
‘internal transient protection
in DC units, internal snubber
networks on AC units.

Color coded terminal ;
blocks make it easy o external components required.
to identify voltage
types: RED for AC,
BLUE for DC. . et .
“High efficiency aluminum

eat radiators enable output
modules to handle 4 Amps

at 40°C without added heat sinks.

Built-in LED
status indicators.

No loose parts

/ to mount.

Solid encapsulaticn produces rugged
modules, environmentally protected
for long-term reliability

Input modules accept

and convert field voltages
to an isolated logic level.
(TTL, CMOS, etc.

Input modules are white,
Output modules are black or
metallic grey for quick identifica

Modules plu%nintc your PC Board or
an Interface

ounting Board we supply.

Crydom Series 4. The completely in Input/Output

interface modules for use between logic level microprocessors,

programmable controllers, computerized machine controls,

or other logic control systems, and outside field elements

such as motors, solenoids, valves, or heaters.

Write for details or contact your local Crydom Rep or Distributor.
They're another reason why it pays to “Think Crydom™.

ISR | CRYDOM

Internationai Headquarters: 1521 E. Grand Ave., El Segundo, CA 90245. (213) 322-4987. TWX: 910-348-6283
European Headquarters: Hurst Green, Oxted, Surrey, England. Tetephone: Oxted 3215. TELEX: 95219
Sates Offices, Agents and Distributors in Major Clties Throughout the World.
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7 Ml
“SIL-PADS 400"
THE SUPERB
SOLID STATE
HEAT SINK

INSULATORS . . .
TEST 'EM!

*7 MIL

(FOR MAX. HEAT DISSIPA-
TION) REDUCES THERMAL
RESISTANCE BY 35%

Since 1973, Bergquist has helped
overcome heat-sink problems with
“SIL-PADS”.  Eliminate = messy
grease and fragile mica or plastic film
by using this exclusive development.

“SIL-PADS 400" are thin, tough
layers of thermally-conductive
silicone-rubber and fiberglass (lami-
nated). Cut-through, tearing, break-
ing problems are gone. Assembly
time is reduced; no solder bath
contamination; consistent heat trans-
fer.

Perhaps you've tested or are using 9
mil. NOW . . . test both 7 and 9 mil,
and you decide!

“SIL-PADS 400" are successfully
used in thousands of applications.
Many standard configurations, plus
custom capability.

FREE SAMPLES,
TECHNICAL DATA,
and LITERATURE!

BERGOUIST

5300 Edina Industrial Blvd.
Minneapolis, MN 55435
Phone (612) 835-2322
TWX 910-576-2423
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Readers’ comments

Advisory only

To the Editor: A Washington News-
letter item referring to the National
Council of Engineering Examiners
and its model law [October 11,
p. 63] contains some erroneous in-
formation. The National Council of
Engineering Examiners does, in fact,
have a model law developed over
many years and has attempted
continually to reflect changes in
state rules and regulations as well as
in the practice of engineering. This
law is promulgated by the National
Council as a guide to state boards of
registration for engineers or to state
legislatures and is used only in an
advisory capacity. It serves as a
guide when changes are suggested
either by state boards or by others
who feel state statutes need to be
updated. The model law is not “be-
ing submitted to state legislatures”
to my knowledge, nor is that its
purpose. Furthermore the NCEE does
not take any role in promoting
changes in state statutes.
Morton S. Fine
National Council
of Engineering Examiners
Seneca, S. C.

Screened windmills

To the Editor: Regarding “It’s an ill
wind for television, study finds”
[Sept. 13, p.96], interference with
television reception caused by power
windmills could perhaps be elimi-
nated or considerably minimized by
constructing coarse-mesh electrical
screening fences around the windmill
to effectively prevent modulation of
the ultrahigh-frequency signals.
There may be only marginal reduc-
tion in the power available and the
shadow affect may be within accept-
able limits. Might this be a cost-
effective solution?

S. Krishna Rao

Bangalore, India

Correction

Raytek Inc.’s Raynger Il temperature
gun (Dec. 20, p.134) can display
temperature readings either from — 20°
to +2,000°F or from —30° to
+1,100°C. A typo made the maxi-
mum Fahrenheit reading + 200°.

The Personal
Computing Book

Take the computer
revolution into
your own hands!

More than 50 articles are presented
from leading publications in the field
to give you this up-to-date guide that
answers all your questions on person-
al computing precisely and reliably.

Hardware ¢ Software * Theory
* Applications * Helpful Hints

Order today, and don't forget the other
valuable Electronics Magazine Books
listed in the coupon below.

g 1 'I.
P.O. Box 669, Hightstown, NJ 08520 ':}' I
Send me... I.ﬂ. I
copies of Microprocessors @ $8.95
copies of Applying Microprocessors I
@ $9.95 |

copies of Large Scale Integration
@ $9.95

copies of Basics of Data Communica-
tions @ $12.95

copies of Circuits for Electronics
Engineers @ $15.95

|
|
I
|
|
|
I —  copies of Design Techniques for
I
I
|
I
|
|
|

Electronics Engineers @ $15.95

copies of Memory Design: Micro-
computers to Mainframes @ $12.95

copies of New Product Trends in I
Electronics, No. 1 @ $14.95

copies of Personal Computing:

Hardware and Software Basics @ $11.95

Discounts of 40% on orders of 10 or more
copies of each book.

I must be fully satisfied or you will refund full
payment if the book is returned after ten-day
trial examination.

[ Payment enclosed [ Bill firm [ Bill me
I Charge to my credit card: [] American Express
[0 Diners Club [ visa [ Master Charge
Acct. No. Date Exp.

On Master Charge only,
| fifst numbers above name

| Name Title

| Company

| Street

| city State zip

|
I
I
|
I
|
I
|
I
|
I
|

| Signature
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Perkin-Elmer designed the
new Micralign Model 200 to be
the most cost-effective pro-
jection mask aligner available.
In performance, it achieves 2-
micron geometries or better
in production, distortion/mag-
nification tolerance of 0.25
micron, and 4 percent uni-
formity of illumination. Options
available include automatic
wafer loading and automatic
alignment. Soonto be available:
deep UV optical coatings for
stili smaller geometries.

Compared to the leading
step-and-repeat aligner, the
Micralign Model 200 delivers
outstanding performance for
not much more than half the
cost. It takes about a quarter
of the floor space. It provides
consistently higher throughput
regardless of die size.

The Model 200'sremarkable
performance is the result of a
number of major innovations.

Improved optical design

and fabrication

Weimproved the optical design
to provide increased resolution
and depth of focus. Optical
manufacturing tolerances are
five times tighter to ensure
precise overlay from aligner

to aligner.

Near-zero vibration

We minimized vibration. We
constructed the Model 200
with two frames —one inside
the other. The inner frame,
which carries the projection
optics and carriage drive, is
completely isolated from the
outer frame.

Micralign 200 Series...
Higher throughput
than step-and-repeat
at a much lower price.

Projection
Optics

Inner Frame

Vibration
isolators
{Isolated
Structure
Support)

Structure
Vibration Isolators

{Inner Frame Support)

We incorporated a superb
linear motor carriage drive with
air bearing slide. This drive
does morethaneliminate vibra-
tion. With the air bearing feature
there's no contact and no
wear. And no limit to carriage
drive durability.

PN - A
. ) =
g' T X_J/Air Bearing
Moving Coil | SNaa  Slide
DC Motor 3 Nt
DC Tachometer

Flexure
Linkage
Optical Encoder
Built-in environmental
control
We provided the Model 200
with a built-in environmental
chamber. External air, supplied
by you or from our optional air
conditioning system, is blown
through a HEPA filter and
heating elements built into the
Model 200topcover. A positive-
pressure, class 100 environ-
ment is carefully controlled to
better than 1°F,

We included a separate ther-
mal control for the mask, to
compensate for mask run-out.

No mask contamination

We designed a sealed mask
carrier for the Model 200. You
put the mask in the special
carrier rightin the mask depart-
ment. Seal it. When you load
the sealed carrier in the Model
200, the cover plates are auto-
matically removed. After use,
the cover plates are automat-
ically replaced.

Proven production
capabilities

Perkin-Elmer, the leader in
projection mask alignmentsys-
tems, offers six years of proven
production capability, with an
excellent training and service
record.

Get all the facts

These are just a few of the fea-
tures that make the Micralign
Model 200 Series a completely
new concept in projection
mask aligners. Get more de-
tails on how these and other
improvements in design can
translate into improvements
in your production. For litera-
ture, write Perkin-Elmer Cor-
poration, Microlithography
Division, 50 Danbury Road,
Wilton, CT 06897. Or phone
(2G3) 762-6057.

PERKIN-ELMER
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"“There isa tide in the affairs of men
wihich, taken at the flood,
leads on to fortune”

Memory Products Data Acquisition Products

_ = _ _
w di
T mois; ‘t:gxs?“cl:::::t::y odity “Nothing succeeds hke success.’
isunrealized potential’ =
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Microcomputers Memory Systems

“I hold that man is in the right
who is most clo
in league with the future”

| “Thereis nothing more powerful

“Thunderis good, “There must be an ideal world,
thunder is impressive; hutitis a sort of mathematician's paradise
lightning that does the work." where everything haj pens

asitdoes mtex(boo

Low Power Products Linear Products
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than an idea whose time

“Never confuse motion with action”
has come.” ——

Analog Switches VMOS Products

29 LEADING EDGE PRODUCTS IN '79.

WE'RE COMMITTED TO LEADERSHIP.

In 1979, Intersil introduced twenty-nine integrated cir-
cuits over 7 product lines. Twenty-nine technological
firsts. CMOS op amps. Commutating auto-zero
amplifiers. An inexpensive CMOS 12-bit A/D con-
verter. 21 deliverable types of VMOS power FETs. A
CMOS version of the industry-standard 555 timer.
CMOS EPROMs and microprocessors. And, high
speed, low power upgrades of the industry standard
2147 Static RAMs.

This business is future-oriented, and so are we. We're
committed to the leading edge. To systems thinking,
lower costs and reliability. We're committed to ever
expanding technological expertise. Expertise in inte-
grated circuits through our Semiconductor division.
Expertise in Data Acquisition systems and subsystems
through our Datel/Intersil division. And expertise in
OEM mainframe memory systems and microsystems
through our Systems division.

TWICE AS MANY IN '80.

WE'RE COMMITTED TO ANSWERS.

In 1980, Intersil will introduce more new high-tech-
nology devices than ever before. In processes from
Bipolar to CMOS. Voltage converters with 98% effici-
ency. Monolithic CMOS A/D converters with true
14-bit accuracy and speeds approaching Bipolar
devices. Drivers and counters for vacuum-fluorescent
displays. VMOS power FETs to 450 volts. Single-chip
CMOS microprocessor support systems. The new
Intercept III microprocessor development system. And
there’s a reason for all this.

We know the future is built on the past. That today’s
challenges are the groundwork for tomorrow’s break-
throughs. Which is why we're committed to answers
today. Tough, realistic answers to the critical demands
of an industry that long ago departed from the beaten
path in favor of regions hitherto unexplored.

For any or all of the posters above, write us on your company letterhead.
INTERSIL
10710 No. Tantau Ave., Cupertino, CA 95014 Tel: (408) 996-5000
TWX: 910-338-0171 (800) 538-7930 (outside California)

Look to Intersil for answers.
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Now, a high performance X-Y recorder
without a high price. Introducing
the Gould 3054, the X-Y recorder with
value superior to any other analog recorder
in its price or performance ranges. It's the
first of an all-new series of high performance
X-Y recorders designed to handle a broad
range of applications in industrial, scientific,
and biophysical measurement. For a
much fower cost than you'd expect, the
new Gould 3054 gives you the fast, sensitive
response needed to provide precise,
permanent records of the relationships
between two analog variables.

The new Gould 3054 offers performance
and features normally found only in
much more expensive, less flexible
instruments. The high speed drive system
provides for high system fidelity with a
minimum slewing speed of 85 cm/sec and

Superior X-Y value.

accelerations of 7700 cm/sec? in the Y-axis
and 5100 cm/sec? in the X-axis. Advanced
X- and Y-axis preamps with sensitivities down
to 200u V/cm ensure recorder flexibility.
In use, a simple, disposable fiber-tip
pen system provides a high quality fine line
trace. Improved electronics servo protection
ensures instrument reliability. Also included
are calibrated zero offset. a switchable
low pass filter, and switchable input polarity
reversal. Plus, an optional time base
is available.
Find out more today about what makes
the new Gould 3054 superior to anything
in its price or performance ranges by
writing Gould Inc., Instruments Division,
3631 Perkins Avenue, Cleveland, OH 44114.
For brochure call toli-free: 800-331-1000.
In Oklahoma, call collect: 918-664-8300.

=2 GOULD

An ElectricallElectronics Company
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Digital switching,
Interface hardware
for cable coming

HP’s personal
computer to make
debut In Las Vegas

Codec fliter,
2192-compatible,
due from Mitel

Controller features
an all-purpose
programming panel

Tl seeks C-MOS
experts, probably
for telecomm line
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The Digital Communications Corp. of Gaithersburg, Md., will soon
introduce digital switching and interface hardware operable in convention-
al cable television networks. An obvious step toward “wired city” applica-
tions, the system would offer local networking, multiplexing, and self-
diagnostics. Packet-switched data rates would range from 1 to 1.5 mb/s.
Called Capac, the approach will use microprocessor-controlled communi-
cations-access processors to interconnect terminals and data processors
with common-carrier data-transmission systems. In a CATV net, with
average signal strength and noise, up to 511 communications-access
processors and several times as many data devices could be interconnected
without degrading normal TV transmission.

The long-awaited entry of Hewlett-Packard Co. into the personal comput-
er field becomes a reality this weekend at the Winter Consumer Electron-
ics Show in Las Vegas, which runs from Jan. 5 through 8. That’s where HP
will formally unveil its new HP-85, code-named Capricorn. Originally
called Chestnut [Electronics, July 19, 1979, p. 33], the machine has a
powerful central processor, typewriterlike keyboard, cathode-ray-tube
display, thermal printer, tape cartridge, and interactive graphics capability
all in a fully integrated system the size of a portable electric typewriter.
The $3,250 personal computer system, three years in development, is
programmed with English-like Basic language and is manufactured and
marketed by HP’s Corvallis (Ore.) division. 3

Look for Mitel Semiconductors Ltd. of Ottawa, Canada, to introduce a
codec filter in the last quarter of 1980. The switched capacitor device will
be pin-compatible with Intel’s 2912 codec filter, says Chris Bailey, Mitel’s
director of marketing and applications. The *5-v chip will dissipate only
30 mw and draw 3 to 4 mA. It will be used in Mitel’s private automated
branch exchanges and digital switches and be available for sale to original-
equipment manufacturers. Bailey says that the chip will be made with
Mitel’s 1SO-C-MOS process.

A new programmable controller from Gould Inc.’s Modicon division,
Andover, Mass., to make its debut later this month, will work with a

- separate_ programming unit and will perform system diagnostics with

cartridges that insert into the programmer. Designed for industrial
process monitoring and control, the 584 controller will use complementa-
ry-MOS memory and will be available in 4-, 8-, 16-, and 32-kilobyte
versions costing $5,500 to $15,500 without input/output cards. Based on a
16-bit bit-slice processor, the 584 will handle up to 4,096 1/0 lines.

Complementary-MOS technology may play an important role in Texas
Instruments Inc.’s view of the telecommunications circuit market of the
1980s. TI’s C-MOS offerings are currently limited to custom circuitry and a
standard C-MOS version of the TMS 1000 microcomputer. But a recent
move to hire more engineers with C-MOS expertise is seen by some to be
indicative of the company’s plans to use the process — possibly in combina-
tion with other process technologies on the same chip— for circuits aimed
at the telecommunications marketplace. TI’s last public word on such
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Honeyweli-NEC
exchange pact
appears dead

Micro Power
to add 4-K chip
to its RAM list

Fast, large
FIFO coming
from Monolithic

Laser iink
called key
to new market

Addenda
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circuits came last year [ Electronics, March 29, 1979, p. 48], when the firm
announced plans to second-source Intel’s n-MOS coder-decoder. But its
linear group is believed to be working on circuitry, including a subscriber
loop interface circuit (SLIC), that could need multiprocessing capability.

Nippon Electric Co.’s 17-year-old technical and business know-how
exchange agreement with Honeywell Information Systems Inc. expired at
the end of the year, and neither side plans to renew it. A separate patent
and licensing agreement continues until 1982 and both firms say that even
without a formal agreement, they intend to continue their relationship.
Observers note, however, that the agreement may not matter much to
NEC, but that Honeywell may lose a source of technical inspiration.

Having dipped its toes into the complementary-MOS random-access
memory waters with the introduction of 1,024-bit static devices earlier this
year, Micro Power Systems Inc. is preparing to take a full plunge into the
market. The Santa Clara, Calif., firm is quietly supplying samples of the
first of several 4,096-bit C-MOS static RAMs planned for 1980 introduc-
tion. Its initial 4-K part, the 6504, is organized as 4 K by 1 bit and will be
introduced before the end of the first quarter. Also in development is a
1-K-by-4-bit part, the 6514, slated for fourth-quarter introduction.

Look for Monolithic Memories Inc. to introduce what is, perhaps, the
fastest and largest first-in, first-out (FIFO) serial memory. Expanding its
67401, a 64-word-by-4-bit bipolar FIFO that operates at a guaranteed
10-MHz shift-in, shift-out rate and has hard-disk controller and telecom-
munication buffer applications, the Sunnyvale, Calif., firm will soon make
available a 15-MHz version for digital video processing. Also planned for
first-quarter 1980 introduction are 64-word-by-5-bit versions in which the
additional bit will be used for a parity check.

With its laser voice and data communicator now operating as a two-mile
teletypewriter link in Trinidad, a small Santa Barbara, Calif., firm sees the
start of what could be a new telecommunications market in Third World
nations. The equipment, built by American Laser Systems Inc., costs
about $10,000 for two transmitters and two receivers, plus specially
configured standard telephone interface modules. It replaces either micro-

wave links (about $40,000) or more expensive coaxial cabling.

NV Philips Gloeilampenfabrieken of the Netherlands will consolidate its
move into Silicon Valley when it breaks ground next week on a Sunnyvale,
Calif., building to house both the Philips Research Laboratories, Sunny-
vale, and the Advanced Technology Center of its Signetics Corp. subsid-
iary. . . . Alexander Haig, former U. S. Army general and commander
of North Atlantic Treaty Organization forces in Europe, has been elected
president and chief operating officer of United Technologies Corp. in
Hartford, Conn. He succeeds Harry Gray, who will remain as chairman
and chief executive officer.
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TRY THE 4K RAM
YOU DONT HAVE
TO RETURN.

Reliability spells the difference between “just an-
other commodity RAM” and the EA 2114 1K x 4
static NMOS RAM. Reliability built-in with extra
heavy lead frames that shunt more calories of heat
away from your chip. Or IC circuitry painstakingly
designed to provide =10% power supply tolerances.
It’s this kind of reliability that gives you more usable
parts at incoming inspection, and measurably fewer
field problems in your finished products.

There’s more. The EA 2114 comes in a variety of
access speeds, including one of the fastest on the mar-
ket: 150 ns. Look 'em over. | Part Number | Access Time |
Then pick exactly the RAM 4 A14L 50 nsec
you need, and buy it with i_EA ML 1 30
confidence from Electronic | Tt oo
Arrays. 550 East Middlefield |-EAZIML25 [ 250nsec |
Rd., Mountain View, CA | LA ZI4L-20 | 20nsec |
94043, (415) 964-4321; Phil. [EAZMLIS | 150nsec |
adelphia, (215) 643-1447; Chicago, (312) 858-8508.

ELECTRONIC ARRAYS.

RAMSs. QUALITY RAMs.
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Pick the interface
that really fits.




Why compromise? MMI’s broad line of LS and S octal interface
lets you pick the exact part you need every time.

With the industry’s largest interface line—64
devices in all-MMI can offer you the design
options you need. Our line includes all the
popular devices in the standard 74/54 line as well
as compatible MMI designs.

You can choose from standard devices
including the 74LS373 latch or 74LS374 register.
Or save a socket with our optional inverted-
output equivalents of these parts. A 32mA output
option is available on several S latches and
registers.

Our broad selection of buffers includes the
popular 74LS240 and 74LS24] and comes in both
LS and S versions. Or gain additional noise
immunity with our true Schmitt trigger option on
the LS devices.

And now. .. an octal transceiver.

Good news. We're adding to our line of interface
and have begun production on a drop-in replace-
ment for the popular 7418245 transceiver.

Plus, six-week delivery on

MIL-STD 883B interface.

Believe it! MMI can deliver most 54 LS and S
parts. processed to MIL-STD 883B, in six weeks
on orders of less than five thousand pieces.

And, a low-priced interface selection for
microprocessor designs.

Cut your interfacing costs with a new line of
interface devices, the 68 series, specially selected
by MMI for microprocessor applications.

Write for complete information.

Let us tell you more. Write for complete
information about MMI's line of interface
devices. Please address your requests to:
Applications Department, Monolithic Memories,
Inc., 1165 E. Arques Ave., Sunnyvale, CA 94086.

Monolithic
Memories
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Thin-film devices
on silicon chip
withstand up to 500°C

by Roger Allan, Components Editor

Resistors, capacitors
fabricated from thin films
can share substrate

with MOS devices

Using a low-temperature vapor-depo-
sition process, researchers at the
University of Arizona, Tucson, have
fabricated thin-film hybrid resistors
and capacitors operating at tempera-
tures as high as 350° and 500°C
respectively —much higher than is
possible with components made by
other solid-state processes. More-
over, the devices, together with the
interconnections, may be deposited
on the same substrate.

Developed for instrumentation
used in geothermal logging, the
components can be made in a wide
range of resistive and capacitive
values. The key advantage of sub-
strate compatibility stems from the
use of similar thin-film materials
used in the process for the two types
of passive components.

In addition, because the process
temperature is lower than that for

MOS fabrication, depositing resistors
and capacitors on such a substrate
causes no significant change in
adjoining MOS device characteris-
tics. For example, a high-tempera-
ture n-channel MOS device can be
fabricated by depositing tungsten to
form the gate (see figure). Computer
simulations show a drop of less than
7% in its threshold voltage as a result
of subsequent deposition of the
passive components.

Limited. Commercially available
monolithic integrated circuits are
limited to an operating temperature
of about 150°C. Some custom ICs
are available, but they can operate
only up to 300°C.

However, the thin-film hybrid
technology provides the stable mate-
rials needed for higher-temperature
operation. Such components will be
useful in instrumentation for mineral
exploration and exploitation, coal

All together. Vapor-deposition process pro-
duces resistors and capacitors that can with-
stand much higher temperatures than other
solid-state passive components. This circuit
has an n-channel field-effect transistor with
power-supply resistor and output capacitor.

gasification, and nuclear reactors. In
describing their process at the High
Temperature Electronics and Instru-
mentation Seminar held in Decem-
ber in Houston, Leonard S. Ray-
mond, Douglas J. Hamilton, and
William J. Kerwin said they use
oxidized substrates of silicon.

The researchers place the sub-
strates in a quartz reaction chamber
where they are heated by radio-
frequency induction to about 750°C.
They then inject appropriate gases
into the chamber through mass-flow
controllers. The gases impinge upon
the substrate’s hot surface and
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produce a chemical reaction that
causes a conductive thin film to be
deposited on the substrate.

For resistors, the gases are tung-
sten hexafluoride and silane, produc-
ing a tungsten-silicon thin film. For
capacitors, the dielectric and passi-
vation are produced by silane and
ammonia gases that form a silicon
nitride thin film.

Next step. Metal interconnections
for the components and capacitor
plates are made from tungsten
deposited from tungsten-hexafluo-
ride gas. Bonding pads are alumi-
num or platinum.

Resistor film thicknesses of 250
angstroms were achieved. The typi-
cal sheet resistance obtained was
1,000 ohms/square; however, the
researchers point out that sheet
resistances of 100 to 5,000 Q/sq are
possible by varying the composition
of the gas stream during deposition.
A typical temperature coefficient of
resistance of 50 ppm/°C was ob-

tained, and no hysteresis was ob-
served during resistor temperature
cycling up to 500°C in air.

Capacitor film thicknesses rang-
ing from 2,000 to 4,000 A were
made, with 2,000-A-thick metal ca-
pacitor plates. Capacitance values
obtained were typically 20 nanofa-
rads per square centimeter. The use
of standard photolithographic tech-
niques for pattern definition allows
the fabrication of capacitance values
from several picofarads up to 0.1
microfarad. For a 0.1-uF capacitor, a
surface area of 4 cm? is needed.

The researchers are also develop-
ing thin-film resistors that can oper-
ate up to 750°C. They are using
sapphire substrates and depositing
on them tungsten silicon to form the
very high-temperature resistors. The
bonding pads are made of platinum.
These resistors are for the high-
temperature ICs under development
at the Los Alamos Scientific Labo-
ratory, N. M., they say.

Computer-alded des-ig_n

Silicon compiler extends CAD,
can design VLSI circuitry

A trail-blazing software concept
from the California Institute of
Technology aimed at extending com-
puter-aided design to very large-
scale integrated circuits is already
catching the attention of industry
heavyweights. Called a silicon com-
piler, the approach begins with a
high-level language description of an
IC, then performs computations nec-
essary to implement almost the
entire design of the chip.

An entire mask set can be
produced from a two-page high-level
description of the IC, says David
Johanssen, the Caltech graduate stu-
dent closely associated with the
development. The only user input is
a definition of circuit core elements
and parameters that go into making
up the basic cell level of the chip.

The Caltech approach is a three-
pass compiler that begins with
construction of the chip’s core (see
figure), which contains data-process-
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ing elements, based on user input
and low-level cell definitions. A
control pass adds the instruction
decoder and creates pad connections.
The final layout pass adds the pads
to the chip perimeter and routes

them to proper connection points.

The silicon compiler employs ICL,
a high-level, graphics-oriented IC
design language that allows users to
generate new data structures at any
time. At the moment, the system is
limited to an architecture Caltech
chose earlier for a 16-bit microcom-
puter, but Johanssen says it can be
adapted to others.

Reaction. Industry interest in the
concept is high, says Craig Mudge of
Digital Equipment Corp. It is “a
seminal development,” stimulating
further advances in automated de-
sign, he believes.

Manager of the Maynard, Mass.,
company’s VLSI advanced develop-
ment group, he gives financial
support to the Caltech project. **Jo-
hanssen’s [structural] descriptions
lead to better use of silicon—in chip
area, performance, and power,” he
says. DEC is working on its own
version of the silicon compiler, call-
ing it a chip assembler.

The Caltech program was started
as a debugging tool, but “it was
apparent we had what could become,
with more work, an actual system
for compiling silicon,” Johanssen
says. He calls it the “bristle block”
system because the connection points
between cells ‘‘resemble the toy
blocks that have bristles to snap
them together.”

Johanssen draws a sharp distinc-
tion between the Caltech silicon
compiler and commercial CAD sys-
tems. The latter “are little more than
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Designing. Silicon compiler starts with a data-processing core (left), then an instruction
decoder. In the logic format (right), each core can communicate with either bus.
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fancy filing cabinets that help orga-
nize data of submodules composing a
chip,” he says.

Such CAD systems usually do not
provide computations of chip layout,
he notes, and they require the
designer to generate each cell graph-
ically over and over, supply physical
dimensions, and specify interconnec-
tions. “Our goal is to free the design-
er from concern with these mechan-
ics,” he adds.

The compiler can optimize design
rules for a layout size within £10%
of the area possible with human
design. Moreover, it takes only about
4 minutes to generate the data to
produce a small chip and '10 to 15
minutes for a large one.

Left. In the year or so of work on
the program, about 80% of it has
been completed. The remaining
chores are adding a virtual memory
for large systems, as well as general-
ly cleaning it up, Johanssen says.

“Then it’s mainly documenting it
so that users can take it from there,”
he adds. Three researchers will
spend full time on it as part of the
school’s silicon structures project.
The industrial sponsors of the SSP
could have a full compiler by
summer’s end. -Larry Waller

Solid state

Josephson device
eschews junction

An experimental Josephson-effect
circuit element has dimensions best
measured in nanometers. Called the
nanobridge, it is the latest feat of the
Yorktown Heights, N. Y., research
arm of the 1BM Corp.

In fact, with widths and thick-
nesses of only 100 to 200 atomic
diameters, the stripes of the bridge
represent the most minute circuit
elements ever controllably fabricated
and tested. The circuit may lead to
extremely short switching times, pos-
sibly just a few picoseconds.

Though the nanobridge can be
modified to function as a switching
element, its operation would be
different from that of the Josephson

Electronics/January 3, 1980
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Junctionless. IBM researchers have devised a nanobridge circuit element (colored, above)
that serves as a vehicle for the study of submicrometer Josephson switching effects.

tunnel junctions at present being
adapted at 1BM and elsewhere for
computer logic gates and memories.

Tunnel junctions are formed by
sandwiching a thin insulator between
two superconducting metal layers.
Electron tunneling through the insu-
lator is controlled by the magnetic
field generated by an overlapping
control line.

No junctions. In contrast, the
nanobridge has no junctions. In-
stead, its narrow stripes (colored in
the figure) act as constrictions, or
weak links, between larger, micro-
meter-sized superconducting thin-
film pads.

One possible way to use the bridge
as a switch would be to bias it with a
dc current near that required for
superconduction; then a pulse would
be applied to it for switching. The
lengths of the stripes in the nano-
bridge were chosen to be just longer
than the smallest distance necessary
to support this kind of behavior.

The IBM researchers had made
devices with larger bridges, but they
decided to shrink the dimensions in
hopes that the shorter device lengths
would be less sensitive to heating
effects—the larger bridges did not
dissipate enough of the heat gener-
ated in switching from the supercon-
ducting to the normal state.

This excess heat was absorbed in
the chip, and switching characteris-
tics were affected. But the nano-
bridge is so small that heat is imme-
diately expelled and performance is
not degraded.

To make the device, 80-nanome-
ter-thick superconducting niobium
bonding pads were first patterned
using an electron-beam direct-write-
on-wafer system. Then a 30-mm-
thick film of niobium was deposited
over the entire chip.

The niobium film was coated with
silicone oil using vapor deposition.
The bridge pattern was then traced
with an electron beam, polymerizing
the oil in its path. Finally, ion mill-
ing removed the remaining niobium,
leaving the pads linked with the
superfine bridge.

Window. As the figure shows, the
device is constructed with a window
in the silicon substrate directly below
the bridge. Robert B. Laibowitz, one
of four IBM researchers responsible
for the device, says it serves two
purposes.

First, without the window, the
beam would strike the substrate,
scatter back, and expose the resist
from the other direction, making
such fine resolution impossible. Sec-
ond, the hole in the substrate allows
the researchers to employ transmis-
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sive electron microscopy to view the
specimen. The sample was simply
too small to view in detail with a
scanning electron microscope.

Laibowitz says that he would like
even smaller dimensions. “To study
tunneling you wouldn’t mind making
planar electrodes that are separated
by a tunneling distance. This length
depends upon the material chosen,
but 40 to 50 angstroms would be
interesting.”

Also, with even finer features,
atomic behavior and quantum me-
chanics could be investigated. “We
think we can get to the region where
atomic states might come into play,”
he predicts. -John G. Posa

Packaging & production

AMD process uses
oxide isolation

The oxide-isolation bandwagon is
getting another rider. Advanced Mi-
cro Devices Inc. has developed a
version of the technology that
shrinks die size without requiring
scaled-down lines. Called IMOX, for
implanted micro-oxide, the new pro-
cess is already in use in an AMD
bipolar random-access memory.
Many semiconductor firms are

looking at the switch from diffusion
isolation to oxide isolation as a
means of shrinking bipolar inte-
grated circuits, following Fairchild
Camera and Instrument Corp.’s lead
with its Isoplanar process. AMD
appears to be farthest along in
taking dead aim at what has been
pretty much a Fairchild market.

Smaller chips. With IMOX, transis-
tor size is 39% that of the device
fabricated with standard diffused-
isolation processes, says Ralph Cog-
nac, bipolar memory marketing
manager for the Sunnyvale, Calif.,
firm. Thus, in transistor-dominated
RAMs, overall chip size drops by
50%. In fuse-dominated program-
mable read-only memories, chips are
a third smaller.

Now in limited IMOX production
is the 93415, a 1-K-by-1-bit static
RAM with open collector outputs and
the three-state-output 93425. Their
45-nanosecond access time is not
quite as fast as the newest 1-K-by-
1-bit devices Fairchild is making
with its scaled oxide-isolated Isopla-
nar S [Electronics, Dec. 6, p. 137].

AMD’s oxide-isolation process is
like the basic Fairchild Isoplanar
technique in that both begin with an
n-type epitaxial substrate and walled
emitters that extend out to the isola-
tion oxide. “It will take us a couple
of years to get to the level of sophis-

tication that Fairchild has in the
bipolar RAM field,” Cognac says.
“But the potential is there.”

Moreover, the process will be used
in other AMD parts, such as the
recently announced AM29116 16-bit
microprocessor [Electronics, Aug. 16,
p- 42]. Coming in the second quarter
is the AM27S184/5, a 2-K-by-4-bit
programmable read-only memory
expected to have a maximum access
time of 50 nanoseconds. Such speed
is much better than similar parts in
other processes, and AMD expects
even faster speed-selected versions.

Design rules. Initially, the new 8-K
PROM is going to be fabricated with
standard 5-micrometer processing.
“As time goes on, there’s a lot of
room to go faster and improve over-
all performance with scaling,” Cog-
nac notes.

Itself an active region, the diffu-
sion-isolated area is replaced with
the inactive oxide area, so that no
depletion space is needed. “This
allows us to build the transistor right
up to the wall of the isolation area,”
Cognac says. The result is smaller
transistors and cells that lower
capacitance and increase speed.

It takes a process like this to
create high-density products like
the forthcoming 32-K and 64-K
PROMs and higher-density RAMs,
says Cognac. The company expects
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Stacked. AMD is getting into the oxide-isolated bipolar game with its version of the process, IMOX, in which many techniques for fast
operation and high density are brought together. Besides an n* buried subcollector, it uses Schottky diodes and an implanted base region.

42

Electronics /January 3, 1980



SCIENCE. “SCOPE

A gyroscope based on inteqrated optics technology promises to find important
uses in missiles, aircraft, and the Space Shuttle. The new fiber-optic rotation
sensor is less expensive, more compact, and longer lasting than conventional
devices. It consists of a coil of fiber-optic cable and a one-inch-square chip
containing a laser, beam splitters, a modulator, detectors, and data-processing
circuits. The sensor detects motion by sensing changes in the path of light
going in and out of the fiber-optic coil. Hughes is developing chips for NASA's
Jet Propulsion Laboratory.

sensitive missile electronics can now be protected from searing heat by a device
with no moving parts or electrical connections. The device, a thermal diode
heat pump, is a closed metal tube containing metal mesh that circulates fluid
via capillary action. During subsonic flight, the heat pipe cools missile
electronics by pumping heat to the skin of the missile. Air flow carries the
heat away. During supersonic flight, the heat pipe protects the internal
electronics by absorbing heat from the hot surface of the missile. The thermal
diode, built by Hughes, is being installed in the U.S. Air Force's High-speed
Anti-Radar Missiles (HARM).

Using special temperature-controlled chambers, NASA scientists will create
clouds for study aboard Space Shuttle flights in the early 1980s. To properly
form clouds in the weightlessness of space, the chambers, which are flat-plate
heat pipes, must be extremely level over a large area (2'x3'x3/4") and uniform
in temperature to within .010C. Neither requirement has ever before been met

in a heat pipe of this size. Hughes, under contract to General Electric, is
developing eight isothermal vapor chambers to form the inner walls of the Atmos-
pheric Cloud Physics Laboratory. The project is managed by NASA's Marshall
Space Flight Center at Huntsville, Alabama.

Hughes has career opportunities for engineers and scientists to design and build
infrared sensors, imaging systems, lasers, electro-optical systems, optical and
holographic systems, computers, microprocessors, servos, and control systems.

We need electronics and mechanical engineers, optical and control systems engi-
neers, computer hardware designers, computer software developers and scientific
programmers, electronic components and materials specialists, circuit designers,
product design engineers, and systems engineers. Rush your resume to Profes-
sional Employment, Dept. SE, Hughes Electro-Optical and Data Systems Group,
11940 W. Jefferson Blvd., Culver City, CA 90230. Equal opportunity M/F/HC.

Very thin solar cells now being developed for use on spacecraft promise break-
throughs in weight and power generation capability. The new wafers of silicon
and metal measure a paper-thin 0.05 millimeters thick. Virtually as efficient
as current production cells in converting sunlight into electricity, they are
one-quarter the thickness and ore-quarter the weight. In addition, the new
cells are more tolerant to the effects of outer space radiation effects. Spec-
trolab, a Hughes subsidiary, is developing these cells under NASA contract.

Creating a new world with electronics
[t e il 1

HUGHES |

L J

HUGHES AIRCRAFT COMPANY
CULVER CITY,CALIFORNIA 90230
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IMOX to become “the workhorse
process of bipolar products in all our
divisions,” he says, and is devecloping
several iterations—including some
scaling and reconfigurations —that
will yield further improvements in
speed and density.  -Bruce LeBoss

Computers

‘Yardstick’ measures
computer work

Ever since the days of the vacuum-
tube computer, engineers have been
seeking a standard tool to measure
computing power, and now a Palo
Alto, Calif., software consulting firm
has devised what may be another
benchmark. Developed for compar-
ing IBM-compatible central process-
ing units, it aims at comparisons
among all mainframes, minicomput-
ers, and microcomputers.

The new unit of measurement
comes from the Institute for Soft-
ware Engineering Inc., which claims
that its brainchild is independent of
both instruction sets and operating
systems. Dubbed simply “work,” the
unit stands for the movement of |
byte of information between main

18M 3033

3032

3031

Feerst suit against IEEE postponed

The suit for $1.13, that is $1.13, brought against the Institute of Electrical
and Electronics Engineers by Irwin Feerst goes back to the Civil Court of New
York County on Feb. 25. Feerst, long-time |EEE critic and past candidate for
its presidency, is suing for what he calculates is the portion of his yearly dues
that pays for the IEEE's expanded public relations activities [Electronics,
Nov. 8, p. 92].

On Dec. 17, the IEEE filed a motion to dismiss the case, claiming not only
that it had no merit but also that the Civil Court lacked jurisdiction. Feerst,
who had subpoenaed *‘all books and records pertaining to the present public
relations activities,”” is scaling his request down to just those records dealing
with the hiring by the institute of Ruder & Finn Inc., New York, as its public

relations consultant.

alleges.

According to Feerst, New York State law puts tight limits on how nonprofit
corporations are allowed to spend their funds. Choosing Ruder & Finn
without competitive bidding and paying it sizable fees violate those limits, he

In any case, the court action is costing the |EEE a pretty penny in lawyers'
fees. The firm of Donovan, Leisure, Newton and Irvine of 30 Rockefeller
Plaza, New York, is defending against the suit.

-Alfred Rosenblatt

storage and CPU, between main stor-
age and mass storage, or from one
CPU to another.

Comparison. As the figure shows,
the basis of comparison is mega-
works per second. These figures are
obtained by calculating the number
of work units required to execute
each instruction and multiplying
that total by the number of times
this instruction is executed. To
obtain work, the products for each

AMDAHL V/8

I

V/8

V/5

Power. Amdahl and IBM computer comparison is on basis of kernals optimized for decimal
calculations (COS, color), a scientific mixture (SO1, gray), and sorting routines (CO1, black).
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instruction are added together. That
sum is divided by the time required
to perform them to obtain the figure
for CPU power.

“The problem with traditional
approaches to benchmarking the
CPUs has been the variation in
instruction mixes,” asserts Kenneth
W. Kolence, president of the insti-
tute (a commercial enterprise). Such
benchmarking necessarily depends
on the nature of the instructions used
in the test program and upon the
way the operating systems imple-
ment the instructions.

Criticism. Proponents of tradition-
al benchmarking note, however, that
it is similar to test-driving an auto-
mobile, whereas Kolence’s work
measurement is analogous to merely
measuring the horsepower of the
engine. Such a horsepower measure-
ment by itself, these proponents
note, does not give as true an indica-
tion of how the auto—or the
computer—will perform in actual
use, as does on-the-road testing.

But computer makers use other
benchmarking for only relative com-
parisons, Kolence argues. Model Y
is simply reported to be three times
as powerful as model X, and *this
makes it difficult for the user to
answer such simple questions as ‘at
what point do | really need to
upgrade?’ " he says.

Kolence is a veteran software
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Introducing mass

StOrage for micros.
It costs like a tape, but
 thinks likeadisk.

The TU58 cartridge tape,
single or dual drive. It’s the first
sensible answer to micro mass
storage roblems.

nd it’s just one of the
many ways Digital makes
microcomputers easier to work
with. Our 16-bit microcomputer
family —in boards, boxes and
systems — offers the most pow-
erful, advanced and proven
software on the market. We also
offer hundreds of hardware
tools —memory and interface
boards, complete development
systems, terminals and
peripherals. And we back
it all with over 11,000 support
_ ' people worldwide.
sereeess oo i L ! It’s the total approach
@t tomicros, only from
: [ ] ¥ 7 el M Digital.
STEPITE JETTT PPE) | ‘CrRi ey . For more informa-
iy T : . T hatt] | 51 . 2 bl " tion, contact Digital

i1 SAAd A s Equipment Corporation,

o 2070880 oeciare n

Colds Ak T R S e e MR2-2/M70, One Iron
Jelf = ’ ! o= == il o Wex, Marlborough,
SRR RVt e Reapmpecel . TNl e W - MA 01752. Or call toll-
) R et Tt S o free 800-225-9220. (In
4 & e Lyl :-_-_-*E_.'_ S | L e e B MA, HA, AL, and Can-
' : - AT 3 s _f'(“ > ada, call 617-481-7400,
ks : o et % ext. 5144.) Or contact
et A kb " your local Hamilton/
: Avnet distributor.
Digital’s 512Kb TUS8 cartridge ta In Europe: 12 av. des Morgines,
subsystem. At $562 in100s, it’s priced like 1213 Petit- Lancy/Geneva. In Canada:
a tape device. But with random-access Digital Equipment of Canada, Ltd.
block addressing, and EIA serial interfac- I ) K the mini
ing, it’s like no other tape drive on the t took the minicomputer company
market. to make micros this easy.

That'’s because the TU58’s controller
board has a built-in MPU that makes it
think like a disk. It reads, writes and
searches for data in blocks, instead of
running serially through the whole tape
like conventional systems. And the

TU58’s small size — the board measures . ’
just5.2” x10.4” (13.2 cm x 26.5 cm)—
makes it easy to design into your product.
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engineer. He founded his present
company in 1975 to serve as consul-
tants on software engineering meth-
odology, to teach software courses,
and to perform related services.

“The great advantage [of mega-
works per second] is that it allows
the user to perform CPU capacity
management and thus make his own
throughput predictions,” he claims.
“We make all our experimental
parameters available so that he can
duplicate our measurements using
his own operational mix of pro-
grams. This gives him an absolute
basis upon which to make an
upgrade decision.”

No single number. However, the
user must be careful to avoid over-
simplification. “The upgrade deci-
sion is not a one-number answer,”
cautions one institute subscriber,
Robert S. Wilson, marketing support
product manager for the V/7 com-
puter at Amdahl Corp., Sunnyvale,
Calif. “One must also take into
account secondary factors such as
the sequence of instructions and
their effects upon the different archi-
tectures.” To help accomplish that,
the institute plans to devise two
additional sets of measurements to
supplement the present two.

Most of the company’s work is
performed on a continuing basis for
clients, but nonclients can subscribe
to the yardstick study—“The CPU
Power Analysis Report” —for $275 a
year. Initially, it covers the IBM 370
and 303X series, the Amdahl main-
frames, the National AS/3, /4, /5,
and /6, and the Control Data Corp.
Omega 480 series. Later this month,
the IBM 4300 series will be added,
according to Kolence.

The report includes measurements
of the effect of various instruction
mixes and of pipeline architectures
as a function of input/output load.
Measurements of the power of the
central processing unit as a function
of different buffer hit ratios will be
added this month, showing the effec-
tiveness with which different memo-
ry hierarchies match memory speeds
to CPU speeds. Coming in the spring
are measurements of the effects of
virtual address translation as a func-
tion of i/0 load.  -Martin Marshall
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Communications

Missing satellite
brings woes

In a recent James Bond film, an
American satellite was gobbled up
by a cannibal satellite. Officials at
RCA American Communications Inc.
are quite certain that was not the
fate of their missing communications
bird, Satcom III, but beyond that
they cannot say.

Cable TV hurts. It is likely that
Satcom IIl self-destructed, which
spells bad news for RCA’s customers,
especially for operators of cable tele-
vision systems who had already
negotiated to take advantage of the
substantial increase in cable TV
capacity to be provided.

Lost soon after a successful
launching on Dec. 6, Satcom 111 was
entering its synchronous orbit by
means of controlled firings of its
apogee kick motor when it disap-
peared from observers’ radar
screens. At the same time, radio
communication stopped.

RCA has no spare satellite ready
and will have to rush to prepare
what was to be Satcom IV for
launching soon, but the earliest
launch date possible is June 1981.
The replacement will have its 24
transponders assigned to distribute
programming to cable TV operators.
In the meantime, the operators are
left with a shortfall and are scram-
bling for space that may be available
on other satellites.

The spacecraft and its Delta
launch rocket were insured for $50
million and the lost business for an
additional $20 million, so that RCA
at least will not take a financial
bath. The real problems will come
later when the company and other
launchers of payloads try to get
insurance, which typically comes
from underwriter consortiums.

Insurance going up. What with
aircraft coming down everywhere
and the space shuttle missions esti-
mated to cost anywhere from $50
million to $100 million per launch,
premiums in the edgy aerospace
insurance business will probably go
as high as the satellites themselves.
Already, say several insiders, there
are too few insurance companies

No language barrier at consumer show

The Consumer Electronics Show in Las Vegas this weekend will signal the
establishment of what might be called the hand-held computer market,
based on products introduced over the past year as language translators.
The latest example, bowing at the show, is Quasar Co.’s Information Proces-
sor, which will translate a dozen languages while serving as a four-function
calculator complete with metric conversion tables.

Other programs available include nutrition, calorie, wine selection, and
bartending guides. The Matsushita subsidiary is considering developing
tables of generic drug substitutions and such specialized programs as a
listing of radio frequencies for airports accepting private planes.

Equally prominent will be voice-actuated and taiking products. Quasar will
have a microwave oven programmed to deliver appropriate announcements
to the cook. Toshiba Corp. will show voice-actuated television and stereo-
system prototypes.

Moreover, the TV set can even respond (with either ‘‘okay’ or
“repeat’’) and can recognize 30 words covering power, volume (in levels
from 1 to 10), and channel selection (1 through 12). Using the hand-held
remote unit, the user can program the set to respond to his or her voice.

The stereo component system will respond only to its master's voice,
performing any of 19 operations in response to a spoken command, made
up of up to 15 different basic words. The circuitry includes a voice-analyzer
unit, a pattern-matching unit that digitizes the sampled characteristics of the
voice, an 8-bit Toshiba microprocessor, a 2-kilobyte read-only memory, and
a 3-kilobyte random-access memory. Benjamin A. Mason
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OKI’s latest
watch circuit breakthrough
will be music to your ears.

Muitifunction timekeeping special wall chart with

with melody. stick-on updates for
The OKI 6-digit MSM 5016 : new circuits as they are
features the latest in timekeeping functions—month, date, B introduced. For the wall
day, hour, minutes and seconds for two different time ' . chart and 5016 Melody
zones, Also included are stopwatch functions—start, stop, Watch stick-on update, write or call OKI Semiconductor,
reset and split—and an alarm for either selected time 1333 Lawrence Expressway, Santa Clara, CA 95051,
zone. A very special alarm which replaces the usual phone (408) 984-4842.

buzzes and beeps with a bright electronic melody.

To: OKI Semiconductor, 1333 Lawrence Expressway, Santa Clara, CA 95051

OKI keeps you in tune with the times.
[ Send OKI's FREE Watch/Clock Product Line Chart Design Guide

The 5016's alarm can be programmed by OKI to play the
most complicated melodies with remarkable fidelity. Think
of the possibilities: the Yellow Rose of Texas, Reveille, your
school fight song, anything from the Halls of Montezuma
to Deck the Halls. Just the kind of technical advance
you'd expect from OKI, developers of new low power

[ Add me to your list to receive update stick-ons on the brand new MSM 5016
melody watch circuit and all future OKI developments

I'd like to know about other OKi LCD watch circuits. Send data sheets on
[JBASIC circuits [[J MULTIFUNCTION circuits [[JCHRONOGRAPH circuits

CMOS technigues and CMUX multiplexed circuits with Name Title
fewer bonds per chip.

Company
Send for a free wall chart of the OKI Address
watch /clock tamily.
OKI wants you to have a list of our comprehensive line of L LD e
watch and clock circuits and a way of keeping up to date Phone

on our latest circuit developments. We've created a I EL 1/3/80

EEER O 1T 3
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It's a fact that many of the
components that have made
possible the recent boom in the
electronics industry are the ones
most susceptible to damage from
static charge — MOS/FETS,
Bi-polar transistors, ECL devices
and others.

From fabrication to assembly, to
transportation and normal
operation of the finished product
— the danger of static is always
present. It is a randomly occurring
problem causing a high rejection
rate. And, it is the unrecognized
cause of many of the “unexplained
malfunctions” experienced by end
users.

There's no getting away from it.
Static is generated in all sorts of
weather, and under all kinds of
conditions.

Static control for product
reliability, fewer rejections, less
degradation, fewer service calls
Traditional quality control programs
concentrate on detecting
destroyed components.
Unfortunately, even products

Needless trouble
with
static electricity

which have undergone complete
and rigorous testing can
experience premature field failure
due to static-degraded
components, resulting in
expensive in-field service calls and
product recalls.

In other words, defect detection
can never be as complete, nor in
the long run, as economical, as
defect prevention.

If you think your company and
your customers can benefit from
fewer static-related rejects and
in-field failures, investigate a
system to solve the totality of the
static problem. A system based on
two simple principles:

1. Handle all static-sensitive
components at a static-
safe work area
A static-safe area is any area
that is capable of controlling
static charge on conductive
materials, people and
nonconductive materials.

2. Transport all static-sensitive
components in static shielding

containers or packages

A static shield must be capable
of protecting from static
discharge as well as static
fields.

A complete static control pro-
gram requires a total static control
system, and only 3M manufactures
such a system.

¢ Grounding devices for draining
the static charge from people
and conductive materials

e lonized air blowers to neutralize
the static charge on
nonconductive materials

e Static shielding products to
protect static sensitive devices
during delicate transportation.

in addition, only 3M has the
static analysts with the expertise to
design a complete static control
system to meet all of your specific
needs. These are trained
specialists who can help keep the
clouds out of your exciting future.

For information on contacting
the static analysts nearest you, see
the listing on the facing page.

TOTAL CONTROL OF THE STATIC IN YOUR BUSINESS

48 Circle 48 on reader service card
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Larry O'Neill (312)496-6553
Cincinnati

Michael Vos (513)242-2313
Cleveland

William Peliegrin (216)267-1800
Dallas

Gregory Baker (214)324-8101
Denver

Frank Tatum (303)534-1122
Detroit

Gilbert Koss (313)477-5000
Hartford

Ann DeStefano (212)285-9600
High Point

Ben Montgomery (919)886-7181
Houston

Brian Abrams (713)667-6561
Los Angeles

William Boyd (213)726-6424

George Grokhowsky (213)726-6424

James Walsh (213)726-6424
Minneapolis

Jeffrey Mackenstadt (612)733-3285
Newark

Ronald Pugaczewski (212)285-9600
New York

Frank Cartisano (212)285-9600
Orlando

Cal Warriner (404)447-7000
Philadelphia

Michael Esposito (215)728-5300

David McHenry (215)728-5300
St. Louis

John Lohse (314)997-8500
St. Paul

Richard Coerber (612)733-3285
San Francisco

William Newton (415)761-1155

Dallas Peterson (415)761-1155
Syracuse

Edward Hughes (315)422-1929
Washington, D.C.

Pete Levendis (202)331-6900

In Canada:
Montreal

Wallace Rowcliffe (514)483-2060
Toronto

Jim Paton (416)449-8010

Or write: Static Control Systems, Dept.
ETC-010, 3M Company, St. Paul, MN
55101.

New Static Report
Ask for a free copy of the new report

on a simple model for static protection,

prepared by Donald M. Yenni, Jr. and
James R. Huntsman.
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interested in such high risks.

The developers of satellite com-
munications for the office-of-the-
future boom expected in the 1980s
are especially wary of the increased
costs. Any hike will drive the elec-

tronic office business tab even higher
than it is now. The high reliability of
communications satellites, which
generally last years beyond their
design time (see p. 21), offers small
comfort. -Harvey J. Hindin

Industrial

Radio-frequency energy to get tryout
in mining oil from underground shale

Recovery of oil from underground
oil shale deposits, an industry that
nearly disappeared with the discov-
ery of crude oil over a century ago,
may be revived in the 1980s by the
use of radio-frequency energy to
convert the organic material in shale
to oil for extraction. The Raytheon
Co. technique potentially rivals
crude oil production in cost-effec-
tiveness, according to sources at the
Lexington, Mass., firm.

Untapped reserves. The payoff
could be tremendous. Industry esti-
mates place the oil content of U.S.
shale deposits at over a trillion
barrels, which is 40 times the

amount of current American re-
serves of liquid crude oil.

The earliest oil shale operations
mined shale, heating it above ground
to convert kerogen, the organic
compound it contains, into oil and
gas. In addition to requiring huge
amounts of water for cooling, the
system amounted to strip mining,
produced pollutants, and was ulti-
mately too expensive to compete
with crude oil production. Ray-
theon’s method would convert the
kerogen underground, with minimal
environmental impact, and will
be cost-effective, it claims.

A network of antenna rods sunk
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New oil rig. Raytheon Co. plans tests of a system that applies rf energy to underground
shale, melting the organic components that make up oil. The pump then brings the oit up.
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News briefs

Microprocessor-controlled PBX is a hit

By all indications, the EMS automated private-branch-exchange system that
Siemens AG introduced in early 1979 is turning into a hot-selling item. During
the past nine months, the company has received orders for some 2,000 EMS
(for electronic, microprocessor, and stored-program-controiled) systems,
worth $170 million, from 13 countries around the world. Siemens is counting
on an additional 1,000 orders to come in during the next three months. Prime
customers for the system [ Electronics, April 12, p. 63] are banks, insurance
and utility companies, and large automobile firms, as well as international
agencies such as the European Economic Community headquarters in Brus-
sels and the European patent office in Munich.

RCA to second-source Motorola’s communications chips

RCA Corp.’s Solid State division and Motorola Inc. settled on a joint present
just before Christmas: RCA will second-source the latter's family of telecom-
munication integrated circuits, and Motorola will supply the division with
masks and design information. Included in the agreement are the comple-
mentary-MOS MC14406/7 coder-decoder, the MC14414 filter, and other
chips that the companies would not disclose. Other announced second-
source alliances on telecommunications chips inciude Intel and Texas Instru-
ments [Electronics, March 29, p. 48], Mostek and Fairchild Camera and
Instrument [ Electronics, July 5, p. 54], and Mostek and Standard Microsys-
tems Corp. [Electronics, Nov. 8, p. 34].

IBM sets new time frame for System /38

International Business Machines Corp. is apparently ironing out the bugs in
its System/38 small-business system. The company’s General Systems
division now says deliveries will start next July, with customer training to
begin in February. Last August, when deliveries were originally scheduled to
start, the Atlanta division said more time was needed to test and integrate
the systems programming [ Electronics, Aug. 30, p. 88]. Following the trend
to increased memory capacity, the System/38 will be available with more
main memory —the model 3 can now hold 50% more for a total of 1.5
megabytes, and the model 5§ is a third larger with a new maximum of 2
megabytes. Earlier last month, the company's Data Processing division
doubled the main memory capacity of its 8100 distributed-processing
system to 1 megabyte.

Small-business systems bow at Zilog

Zilog Inc., the Cupertino, Calif., affiliate of Exxon Enterprises Inc., is entering
the small-business computer marketplace with four new microcomputer
systems. Two of the systems, the $6,990 desktop MCZ-1/20A and the
$16,925 rack-mounted MCZ-1/25A, are modular building blocks with no
display or software included. Both incorporate a Z80 microcomputer with
64-K bytes of random-access memory, interrupt-driven console capability,
and a floppy-disk controller. Two complete systems, the $8,460 desktop
MCZ-1/50 and the $18,240 rack-mounted MCZ-1/70, also are available.
Optional communications and multiterminal Cobol packages permit the
high-end systems to be used in distributed-processing environments.

National will sell Hitachi computers in the U. S.

National Advanced Systems Corp., the recently formed subsidiary of Nation-
al Semiconductor Corp., will be the U. S. marketer of the IBM-compatible
mainframe computers manufactured by Japan's Hitachi Ltd. The Hitachi line
was marketed in the U. S. by ltel Corp.’s Data Products group, which also
sold IBM-compatible computers made by National. The money-losing lte!
group was acquired by National [Electronics, Oct. 11, p. 89] and along with
the Santa Clara, Calif., company’s Computer Products group formed the
core of the new subsidiary. Price and availability information on the Hitachi
line will be disclosed later this month.
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into the ground transmits radio ener-
gy in two stages from large rf gener-
ators (which Raytheon will describe
only as “typical’) to a portion of the
shale formation. The first stage,
using signals of about 1 megahertz,
quickly raises the formation’s tem-
perature to over 100°C. Free water
in the shale then evaporates, fractur-
ing the rock and escaping through
the fissures to surrounding areas.

In the second stage, rf energy in
the 100-kilohertz-to-100-MHz range
heats the shale over a period of hours
or days. The water evaporation has
left the shale less able to absorb
energy; the kerogen, however,
changes as it heats, forming interme-
diate compounds that are increasing-
ly absorbent.

The resulting heat differential
allows the kerogen finally to become
oil. The shale itself remains cool
enough to maintain the fissures,
through which the now-liquefied oil
can flow, as pumps pull it to the
surface.

Temperatures. Controlling tem-
perature in the shale formation is
crucial to the operation, since too
much heat can cause unwanted
chemical reactions, hindering or
stopping the process. The Raytheon
technique uses phase-shifting signals
so that rf waves from various anten-
na rods cancel one another out to
varying degrees, as well as injection
of cool gas or liquid through the rods
to cool surrounding regions.

Thermocouples contained in the
rods monitor temperature and signal
the rf generators to shut down if the
heat exceeds the proper limits. A
central amplitude-timing and phase-
control unit drives the generators,
which receive their power from
conventional three-phase high-volt-
age lines.

The company and its Cambridge,
Mass., subsidiary, the Badger Co.,
are teaming up with Texaco Inc. for
field tests in Utah of the method,
pioneered in the 1960s. Just begun,
testing should take about a year.
Raytheon sources would say only
that it will be “a multimillion-dollar
project,” but the hope is that the new
process will be feasible for general
use by the mid-1980s. -Linda Lowe
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“THE 8086 IS
HERE TODAY!”

Circle 51 on reader service card
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Well, Intel’s still out there shouting about the
8086. Still making lots of claims, still running
pages and pages of advertising, still forgetting
to mention one little fact:

The 8086 isn’t the best 16-bit CPU.

The AmZ8000 is.

The AmZ8000 has a more advanced, more
powerful, much more flexible architecture
than the 8086. It has more addressing modes,
more general purpose registers, more powerful
instructions. It can even accommodate more
data types. It has better I/0 capability, larger
addressing spaces, and a lot higher through-
put using standard NMOS, than the 8086
using HMOS.

What about availability? We’re shipping pro-
totype quantities right now.

What about support? Glad you asked.

Our new System 8/8 was designed especially
for the AmZ8000. It beats Intel’s development
system hands down.

System 8/8 can be directly upgraded to a
16-bit system by changing one card. Intel’s
can’t. System 8/8 can translate 8080/8085
and Z80 programs. Intel’s can’t. System 8/8
has a PASCAL compiler that produces object
code for the 8080 and AmZ8000. Intel’s doesn’t.
System 8/8 comes with 8080/8085, Z80, and
AmZ8000 macroassemblers. Intel’s doesn't.
System 8/8’s in-circuit emulators include, in



“So is the AmZ8000.
And it’s better.’

addition to the AmZ8000, the 8080, 8085,
8048, and the Z80. Intel’s doesn’t. And we let
you buy our System unbundled.

To demonstrate the capability of the
AmZ8000 we developed a fully assembled and
tested Evaluation Board. It’s got the AmZ8002

CPU on it, along with RAM, EPROM, and 1/0.

It plugs right into System 8/8 and can execute
the assembler or PASCAL object code. Ask for
it by name: AMC96/4016.

Just one more thing: We know it hurts to drop
Intel for somebody else. We've been through it

ourselves. But it’s going to hurt a lot more next
year. By then your competitors could be so far
ahead of you, you might never catch up.

Call Advanced Micro Devices and we'll send
you everything we've got on the AmZ8000. Or
come to one of our seminars. Or sign up for a
course on the AmZ8000.

Better yet, buy an AmZ8000. Check it out
for yourself. Put it through its paces. Compare
it with the 8086.

Intel can beat their chests all they want.

But they can’t beat the AmZ8000.

Advanced Micro Devices ¢

Q01 Thompson Place, Sunnyvale, CA 94086
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Double track density
design
The FD-50C employs a
single-sided, double track density
design for even higher capacity Brushless motgr
than a double-sided disk, The FD-50C uses a noiseless,

_ with less maintenance headaches. reliable brushless motor which
head configuration ensures runs continuously, thus

precise read/write operation. = eliminating motor start-up time.
And a voltage sensing circuit I w.ce Track-to-track access time is 25
prevents spurious writes. ms, settling time is 10 ms.
the Track.
Half the Headache.

TEAC FD-50C Mini Disk Drive

Data integrity
A write-protection notch
prevents accidental erasure. A
stepper motor gives accurate
: head positioning. A special

Large capacity And more
The track density of 100 tpi Up to four FD-SQC min'i disk
provides greatly increased drives can be daisy-chained to
capacity in FM, mFM and m2FM a single controller. And a dpor lock
recording modes, as compared mechanism protects disks
to conventional mini disks. from accidental damage.
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TEAC CORPORATION: 3-7-3 Naka-cho, Musashino, Tokyo, Japan Tel: (0422) 53-1111

®U.S.A TEAC Corporation of America, Tel: (213) 726-0303 ®Canada RH. Nichols Co,, Ltd., Tel: (416) 661-3190 ®Hongkong Dah
TEAC Chong Hong Ltd., Tel: 5-261111, 5-226258 eAustralia & New Zealand Jacoby Mitchell Ltd., Tel: 6307400 ®South Africa Maytair
Sales (Pty) Ltd., Tel: 01 1-834-2131 eBelgium & Luxemburg Simac Electronics S.P.R.L @®Denmark Danbit, Tel: (03) 141515 ®France
Tekelec Airtronic S.A., Tel: (027) 7536 eHolland Simac Electronics B.V., Tel: 040-533725 oltaly AES.SE. SRL, Tel: 54.64.741-2-3

@ Switzerland Wenger Datentechnik, Tel: 061-34 50 96 @ Spain Ataio Ingenieros S.A., Tel: (215) 3543 eSweden Scantel AB, Tel: 08-
24 58 25 eWest Germany & Austria nbn Electronik Stamberg, Tel: (08151) 13036
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Postal rate unit
wants open competition
for electronic mail

ITC urged to
continue controls on
color TV Imports

Goodyear to build
masslve processor
for NASA pictures

Electronics/January 3, 1980

Washington newsletter

Broad and continuous competition will be the hallmark of electronic mail
if the U. S. Postal Service’s board of governors adopts this month the
3-to-2 recommendation of its overseer, the Postal Rate Commission. That
would permit interconnection of any common carrier chosen by the mailer
to transmit computer-generated messages to any of 25 regional post
offices for delivery. The rate commission’s plan, a product of its public
representative, differs from the electronic computer-originated mail
(ECOM) proposal of the Postal Service in that it would circumvent a
jurisdictional dispute with the Federal Communications Commission.

The FCC’s role under the new plan “would end at the front door of the
post office,” according to rate commission chairman Lee Fritschler, who
hailed the policy recommendation as the most important in the commis-
sion’s 10-year life. Advocates of the plan, who believe it will nullify
pending FCC court action against the Postal Service over jurisdiction, say it
will not require terminal standardization, only standard protocols.

The remaining seven American-owned domestic manufacturers of color TV
receivers “will disappear within a very few years” unless controls on
imports from Japan, South Korea, and Taiwan are extended beyond their
June 30 expiration by the International Trade Commission. That is the
dire prediction in a year-end petition to the ITC by the industry and labor
union lobby known as Compact—the Committee to Preserve American
Color Television—which contends that Orderly Marketing Agreements
negotiated with the three Pacific nations to limit TV shipments have
provided U. S. makers “a scant 10 to 11 months of import relief instead
of the three years given us by the President.” The three-year agreement
with Japan that went into effect July 1, 1977, spurred *“an avalanche” of
imports from Korea and Taiwan that was not controlled until separate
agreements took effect early in 1979, Compact argues.

But even though the ITC may favor the petition, Government insiders
say the White House might let the Orderly Marketing Agreement with
the three nations expire in return for a reciprocal concession in another
trade area. Moreover, Compact concedes that domestic color TV output
rose 35% to 8.6 million sets in the second year of the import restraint
program from 6.4 million the year before it became effective; plant
capacity use was up to 46% in 1978 from 38% in 1976; capital outlays rose
to $42 million in 1978 from about $30 million in 1976 and 1977; and
research and development spending also improved to $112 million in 1978
from $70 million in 1975. U. S. productivity also is up, says Compact.

An ultrahigh-speed computer for processing satellite images will be built
and delivered in May 1982 by Goodyear Aerospace Corp., Akron, Ohio,
under a $4.7 million contract from the National Aeronautics and Space
Administration. Called the massively parallel processor (MPP), the system
will use Hughes Electronics’ silicon-on-sapphire custom chips, each
containing eight processors. They can perform a total of 6,553 million
floating-point additions—or 1,861 million floating-point multiplications —
per second, according to David H. Schaefer, computer development
section chief at Goddard Space Flight Center, Greenbelt, Md., where the
MPP will be installed. Simultaneous processing of picture elements, or
pixels, will be from 10 to 100 times faster than is now possible, Schaefer
says.
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Washington commentary

Getting VHSIC'’s designers into the field

The challenge before prospective contractors for
the triservice research and development pro-
gram in very high-speed integrated circuits
makes the Department of Defense’s problems in
rationalizing VHSIC to the Congress scem very
small. It is the problem of selling military users,
the field commanders, on the program, which is
to be inaugurated this month (sec p. 81).

The nature of the problem is illustrated by an
army field chief’s observation that *‘the best is
the enemy of the good.” That is a very real
concern to Army commanders charged with
being ready to fight tomorrow when told that
the latest and best (and probably most expen-
sive) technology will be ready to provide them
with a whole new class of zippity-doodah weap-
ons beginning about 1990 —if VHSIC goes well.

The skeptical users

Using commands are entitled to view VHSIC
with some skepticism, for they have seen such
programs before. And more of them have failed
than succeeded. That point was well made here
last month by Eugene E. Yore, Army deputy for
science and technology to the assistant secretary
for research, development and acquisition. “At
present we are technologically inferior to the
USSR in almost every major fielded system,” he
told an audience of Government and industry
advocates of VHSIC. “At one point we used a
technology quality argument to rationalize
inferior quantities. Now, however, we are both
inferior technologically and inferior numerical-
ly.” Is it any wonder, then, that many field
commanders have yet to be convinced of
VHSIC’s promise?

A second threat to VHSIC’s success is the
proposal to introduce it by means of “technolo-
gy insertion” into ongoing weapons system
programs throughout the military. The Army’s
Yore correctly labels this *““a tricky process,”
explaining that if the technologies are not ready
and ‘“miss the critical windows, by the very
nature of the program manager’s job and char-
ter, he must go on with an existing or old and
out-dated technology.”

Persuading military program managers to
stop and make changes in a weapons system is
difficult enough in itself, as a VHSIC buff at the
Naval Air Systems Command is quick to point
out. Successful promotions, after all, are won by
bringing programs in with good performance, on
time, and within budget. Any of those goals can
be skewed by change.

But perhaps the biggest challenge of translat-

ing VHSIC technology into successful opera-
tional weapons systems that will work when
needed and can be quickly fixed when they go
down is one that no discussion of this latest DOD
effort has addressed to this point. It is the
industry’s widespread ignorance of the ultimate
user’s limited capabilities.

Electronics engineering managers can identi-
fy the problem by asking themselves when, if
ever, they or their superiors and subordinates
visited and spoke with a soldier, sailor, or
airman who is supposed to be able to operate
and maintain the systems and subsystems
produced by their companies.

Those few engineers who have made such
visits to an operating ship, submarine, airbase,
or army field unit should be aware of the young
enlisted men and officers that characterize the
all-volunteer peacetime force. Although many
of them have not completed secondary school,
they are expected to maintain and operate
computer-driven command, control, communi-
cations, information, and guidance and naviga-
tion systems that even their developers find
demanding despite their advanced degrees.
Moreover, say military commanders, those
recruits who are successfully trained are all too
often lost to private industry at enlistment’s end.

Knowledge at first hand

None of these problems is easily resolved in a
free society as long as it remains at peace. But
programs such as VHSIC and others like it could
make a beginning at a solution by requiring
contractors and a representative group of engi-
neers to visit with field users of the proposed
equipment to learn from them what they want
and what would be of most use to them in
combat. Procurement commands must not be
bypassed in this educational process, for it
should give them, too, some insight into how to
shorten the decade-long cycle between begin-
ning R&D and the widespread deployment of an
operational weapon. Many military procure-
ment managers could benefit from a refresher
on what it is like to be the ultimate customer for
their purchases—and for the spares that never
seem to arrive on time or in sufficient quantities.

VHSIC will never be a panacea for the using
command’s problems; it was never represented
as one. Nevertheless, it might do much more
than it already promises if engineers could gain
a first-hand appreciation of their ultimate
customers and the kind of conditions in which
they must operate. -Ray Connolly

Electronics/January 3, 1980
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“UPDATE:

POWER INTERFAGE ICs
T0 MIL-STD-883

car Oy

Take the shortcut: The quickest and easiest route to obtaining MIL-Spec ICs
can be to check Sprague first. Shown below is a brief listing of recently-developed
Sprague products and applicable engineering bulletins.

For the engineering bulletins of interest to you, write to: Technical Literature
Service, Sprague Electric Company, 35 Marshall St., North Adams, Mass. 01247.

For application engineering assistance, write or call Walter Sullivan or Paul
Emerald, Sprague Electric Company, Semiconductor Division, 115 Northeast Cutoff,
Worcester, Mass. 01606. Telephone 617/853-5000.

For the name of your nearest Sprague Semiconductor Distributor, write or
call Roger Lemere at Sprague Products Company, North Adams, Mass. 01247.
Tel. 413/664-4481.

I T ma ] |
| Oevice Series Package ! Ma‘;:,g;?u' [r Output “1” Eng:,l;r;i’:,ng
| . UHC- & UHD-400. | 14-pin DIP | H '
Quad Power Drivers 401-1,500 or Flat-Pak | 40 to 100V | to 250 mA | 29300.1
7-Channel Darlington Arrays l ULS-2000H h16-pinW [50vz95v J to 500 mA | 29304.1
8-Channel Darlington Arrays ULS-2800H 18-pin DIP | 50V/95V | to 500 mA | 29304.4
Quad High Current Darlingtons ? ULS-2064H to 2077H | 16-pin DIP | 50V/80V ] t01.25A | 293051 |
| Quad Peripheral Drivers IUDS-S?OOH |16-pin DIP onv; ' | © 300 mA | 29306.1
Dual Peripheral Drivers UDS-5710H 4 8-pin DIP | 80V { to300mA | 29307.1
| Dual Peripheral Drivers UDS-3600H | 8-pin DIP [aov | 10300 mA | 293081
8-Channel Source Drivers ULS-2980H | 18-pin DIP | 50v/80V o 350 mA | 29310.1
Quad PIN Diode Power Drivers | UDS-5790/31H 1 16-pin DIP T12()v ‘ 0300 mA | 293151 |
FOR FAST INFORMATION, CALL YOUR NEAREST SPRAGUE SALES OFFICE: oo

ALABAMA, Sprague Electric Co., 205/883-0520 « ARIZONA, Sprague Electric Co., 602/244-0154; 604/966-7233 « CALIFORNIA, Sprague Electric Co., 213/649-2600; Sprague
Electric Co.. 714,/549-9913; Wm. J. Purdy Co.. 415/347-7701; « COLORADO, Wm. J. Purdy Co., 303/777-1411 « CONNECTICUT, Sprague Eectric Co., 203:261-2551; Ray

Perron & Co. . Inc., 203:268-9631 « DIST. OF COLUMBIA, Sprague Electric Co. (Gowt. sales onty), 202-337-7820 « FLORIDA, Sprague Electric Co., 305/831-3636 « WLINOIS,, @
Sprague Electric Co., 312/296-6620 « INDIANA, Sprague Electric Co., 317/253-4247 « MASSACHUSETTS, Sprague Electric Co., 617/899-9100; Sprague Eiectric Co.
413/664-4411 « MICHIGAN, Sprague Electric Co., 517/787-3934 « MINNESOTA, HMR. Inc., 612/831-7400 « MISSOURI, Sprague Electric Co.. 314/781-2420 « NEW
HAMPSHIRE, Ray Perron & Co.. Inc., 603/742-2321 « NEW JERSEY, Sprague Electric Co., 201/696-8200; Sprague Electric Co., 609/795-2299; Trinkle Sales Inc.

609/795-4200 « NEW MEXICO, Wm. J. Purdy Co.. 505/266-7959 « NEW YORK, Sprague Electric Co., 516/234-8700; 914/834-4439; Wm. Rutt, Inc., 914/834-8555; Sprague
Eiectric Co.. 315/437-7311; Mar-Com Associates, 315/437-2843 « NORTH CAROLINA, Electronic Marketing Associates, 919/722-5151 « OHIO, Sprague Etwctric Co
513 866-2170; Electronic Salesmasters, Inc.. 800/362-2616 « PENNSYLVANIA, Sprague Electric Co., 215/467-5252; Trinkle Sales Inc., 215/922-2080 » TEXAS, Spragu: THE MARK OF RELIABILITY
Electric Co., 214.235-1256 « VERMONT, Ray Perron & Co., Inc., 617-762-8134 « VIRGINIA, Sprague Electric Co., 703-463-9161 « WASHINGTON, Sprague Ezctric Co.
206/632-7761  CANADA, Sprague Electric of Canada, Ltd., 416/766-6123 or 613/238-2542

a subsidiary of GK Technologies



precision
resistors
arent...

as stable as 0.05% AR with tolerances to +=0.005% and
TCR of =0.6ppm/°C... Only a Vishay is!

There's more to resistor precision than meets
the eye. The three basic types of precision
resistors — Wirewound, Metal Film, and Bulk
Metal® — look alike on the surface and may
often have similar purchased specifications.
But beneath the surface, all three are made
differently, and inherent design and
processing will strongly influence electrical
performance, so that all three behave
differently in use. These differences will
become apparent as temperature changes,
as the effects of load-life, moisture, and
other environmentals take their toll with
time, and as circuit requirements become
stricter for signal to noise ratio and pulse
response. Thus, some precision resistors
turn out to be not nearly as precise as you
might expect.

Vishay Bulk Metal® resistors are virtually
insensitive to destabilizing factors. Their
element is a solid alloy that displays the
desirable bulk properties of its parent
material, thus it is inherently stable and
noise-free. The alloy and matched substrate
form a single entity with balanced temperature
characteristics for an unusually low and
predictable TCR. Resistance patterns are
photoetched to ensure that temperature and
stability characteristics remain identical from
resistor to resistor and are not subject to
process variations.

Vishay Bulk Metal® is the modern
generation of precision resistors. Their design
gives you a unique combination of
characteristics found in no other single
resistor — and they’re all standard!



STABILITY FOR 2,000 HOURS —
0-05% Vishay load-life stability is 0.05% AR
max. under full rated power of 0.3 watts at 125°C (0.6
watts at 70°C) for 2,000 hours; typically it's 0.02% AR,
10,000 hour stability is 0.5% AR max. Shelf-life
stability is 0.0025% AR max. after 1 year; 0.005% AR
max. after 3 years.

=+ O.Gppm/ °C nomiNaL TcR —

0°Cto +25°C +25°C to +60°C —~55°Cto +25°C +25°Cto +125°C
+0.6 ppm/°C —-0.6 ppm/°C +2.2 ppm/°C -1.8 ppm/°C
+l 5 m vaISHAY STANDARD TCR
—1.9PP / SPREAD FROM NOMINAL
VISHAY STANDARD VISHAY MAXIMUM
0°Cto +60°C —55°Cto +125°C 0°Cto +60°C -55°C 10 +125°C
=1.5 ppm/°C +2.0 ppm/°C +2.5 ppm/°C +2.3 ppm/°C

This is accomplished automatically, without
selection, regardless of the resistance value, or the
date of manufacturing — even if years apart!
Selected TCR tracking is available to 0.5ppm/°C.
TOLERANCE — Vishay

i_ 0-005 % resistance tolerance is as

tight as +0.005% — standard! +0.001% available.

l RISE TIME — Vishay rise time is as fast as
NS s @ 1KQ typical and only increases to a
few ns for other values. Operation in the M Hz range
is assured by low inductance of 0.1 uH max. and 1.0
pF max. capacitance — both factors due mainly to
the leads. 0.08 uH and 0.5 pF respectively are typical.
By design, adjacent current
pathways carry current in

Temperature Coefficlent of

<0.025 UV(RMYS)/ Volt;

NOISE — Vishay current noise is <0.025uV(RMS)/Volt
of applied voltage (—32 dB or better). Test equipment
resolution is —40 dB.

0.5 1LV/°C T swr —vire

max. difference in lead temperature, typically it's

0.3u V/°C.

) VOLTAGE
<0.0001 A)/ Volt COEFFICIENT
— Vishay voltage coefficient is <0.0001%/Volt, which
is the resolution of existing test equipment.

Before you specify a precision resistor, take a hard
look at how the three different types of precision
resistors are made and test them to see how they
will perform in service. Because one kind — the
Vishay Bulk Metal® Resistor — will clearly
outperform the others.

Finally, there's value. As the developer of Bulk
Metal® Resistors, we know these unique devices
give you lasting value. The precision, stability, and
reliability you pay for today, you still have years
from now. And what you pay for today is a lot less
than you think. By taking advantage of the overall
stability and reliability of Vishay Bulk Metal®
Resistors, you can often cut circuit error budgets in
half, and reallocate the savings to other circuit
devices which may be purchased with looser
tolerances at less cost — while overall circuit
performance is
measureably improved.

opposing directions —55-50 -25 0 +25 480 +75 +w00 +125

eliminating inductance; e l 215-644-1300

capacitance is lumped +500 - ) Want to know more about

in series. +400 \ s s b what makes a Bulk Metal®
+300 T precision resistor precise?
+200 Call or write today for the
+100 /\/ complete story.

AR
(oo C) o Vishay Resistive Systems
ol Group of Vishay
Intertechnology, Inc., 63

329 Lincoln Highway, Malvern,
- PA 19355
~500

emperature,
—55°C/+25°C/+125°C
or
0°C/+25°C/+60°C

VISHAY

...to be precise

Hermetically Sealed,

ERMIL, Industrial, Aerospace, and Power Resistors ® Chip Resistors — Trimmers — Networks — Conceptual Products
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Seriou profioal enginee—l?s
will be there.
Join them!

Three times in 1980, thousands of serious electronics engineers will attend
one of the three largest high-technology electronics conventions in the
United States -- Wescon, Midcon, or Electro.

They’ll see hundreds of exhibits featuring state-of-the-art products, in four
distinct categories: Components & Microelectronics; Production,
Packaging, & Test Equipment; Instrumentation & Control Systems; Mini &
Micro Computers & EDP Peripherals. Truly, four shows in one!

They’ll attend many of the 120 plus Professional Program sessions
presented by highly qualified industry technologists. And, they’ll attend in
major electronics centers — Wescon in Southern California, Midcon in
Dallas, Electro in Boston.

If you are an electronics engineer, your 1980 schedule should include one
(or more) of these shows. You owe it to your professionalism. Seriously.

V! Electro/80 Wescon /&0 Midcon/&0
>

60

May 13, 14, 15, 1980 September 16, 17, 18, 1980 November 4, 5, 6, 1980
Boston, Massachusetts Anaheim, California Dallas, Texas

For more information, contact:
Electronic Conventions, Inc. / 999 N. Sepulveda Blvd. / El Segundo, CA 90245 « 213/772-2965

Electronics /January 3, 1980



FUJITSU:

READILY

World famous for design and

quality, these Fujitsu components ponents not only have the reliabil-

are available now. ity others can only hope to attain
but that they are competitively

And through our national net-

work of distribution. This means the priced as well. Just contact your You’'ll quickly see why Fujitsu has
most popular configurations are in local distributor. Should you need the products, quality and the ser-
stock and as near as your teie- technical help, don’t hesitate to vice tha! is known around the
phone. You'li find that Fujitsu com- call on Fujitsu direct. world as the finest.

AR
FUJITSU

U S

FUJITSU

AMERICA, INC.

COMPONENT SALES DIVISION
910 SHERWOOD DRIVE-23 LAKE BLUFF_ILLINOIS 60043 TEL (312) 295-20!0 TELEX 206196

ANDICAFAGIIORSIANNDIENE OARD SYANI
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Heinemann has it. NOW!

Heinemann has it—in ratings. With the
widest choice of current ratings in the
industry, it's no wonder Heinemann is

number 1 in OEM circuit breakers. Whatever

you need in circuit protection, you’ll find it in

a Heinemann breaker—in a variety of voltage,

current, and frequency ratings.

.
: : g
_ A L/ Heinemann has it—in styles. No one has more
< h \ breaker styles than Heinemann. Whether you
VI W | need one pole or six, time delays, or special
‘\_' . internal circuits, Heinemann has what it takes.
, -~ 3 Our Types ] and AM are the most popular
: OEM circuit breakers ever made. And you won't
. find a better E-frame magnetic breaker than our
low-cost CF Series—at any price. The 3-pole GH breaker is
UL-listed for 14,000A interrupting capacity at 480Vac and
10,000A at 250Vdc, while our GJ Series has an interrupting
capacity of 18,000A at 240V 50/60 Hz and 25,000A at 65Vdc.
For low-current requirements, we've got a direct replacement
for those old-fashioned glass fuses and fuseholders—the
resettable Re-Cirk-1t protector. This inexpensive pushbutton
breaker, available in current ratings to 15A, fits in the same
panel space as conventional % cylindrical fuseholders.

;

Heinemann has it—in stock. The most popular circuit breakers
are in stock for immediate shipment from our nationwide
network ot authorized Heinemann distributors. And our factory
"“Jet Line’” program gets things moving fast on special-order
models Heinemann has what you need in a circuit breaker. To
learn more, call our toll-free number 1-800-257-9590 or request
Buttetin 305, our "Quick Guide to Overcurrent Protection.”

The only independent manufacturer of fully-magnetic circuit breakers.

We serve you better.

<=HEiNEMANN

TRENTON, NJ 08650

¢ Heinemann Heinemann worldwide: Factories in U.S.A., Canada, Earope, South Africa, and Australia. 7272
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Schiumberger protects
MOS devices from
electrostatic charges

Hitachi gets OK
to ship computerized
banking system to China

French optimistic
about adoption of
digital TV standards

IBA removes roadblock
to surround sound
standards

Electronics/January 3, 1980

International newsletter

Researchers at Schlumberger Ltd. have found a way to protect MOS
devices from electrostatic charges and are believed to be incorporating the
new technique in a bank and credit card [Electronics, Nov. 22, p. 63],
although the company will not discuss details. Six French banks and the
telecommunications branch of the French postal authority last month
called for bids for intelligent, controlled-access cards for both on-line and
off-line systems. The Schlumberger entry, to be made by the Franco-
American group’s Flonic subsidiary, in the Paris suburb of Montrouge, is
believed to contain some 150 logic gates and 4 K of programmable
read-only memory on a single custom MOS chip.

Hitachi Ltd. says it has received approval from CoCom, the Coordinating
Committee of the North Atlantic Treaty Organization and Japan, to
deliver a $4.4 million banking system to China that includes 11 Hitac
M-150 medium-sized mainframe computers and 21 L-320 office comput-
ers. Shipments will start next March and continue for 12 years. The
computers, to be installed on the premises of the Bank of China, the
People’s Bank of China, and the People’s Insurance Co. of China in major
cities, will be used for domestic and foreign banking business and for
handling freight insurance.

Hitachi will also supply China with a $12.5 million color TV plant
featuring the most up-to-date automated equipment, to be installed in
Shanghai. With an annual capacity of 200,000 sets a year, it will be the
largest in China. The plant will join two others being supplied by Japanese
firms—the Victor Co. of Japan and Matsushita Electric Industrial Co.

Officials of France’s government-owned television broadcasting authority,
Telédiffusion de France, are optimistic over the chances for acceptance of
the first digital television standards at the European Broadcasters Union
meeting in April. They say most major European broadcasting agencies
have already agreed not to require black-and-white compatibility in digital
color TV production equipment. There is also general agreement that
image quality should be determined by television broadcast criteria, in
contrast to U. S. interests seeking quality standards that would permit
large-screen projection of video images and even video quality equal to that
of 35-mm film.

So-called surround sound systems, which use four speakers to heighten the
listener’s illusion of hearing the original sound, have lacked compatibility
with established monaural and stereo systems. But with its newly patented
MSC (for mono-stereo—-compatible) system, Britain’s Independent Broad-
casting Authority claims to have overcome this problem. The three-
channel system, which has already been evaluated in experimental broad-
casts, is based on the Ambisonics surround-sound studio technology
patented by Britain’s National Research and Development Corp. The IBA
says the success of this or any other system depends on the establishment
of an international standard and agreement between the record companies
and broadcasting authorities. Impetus for these could come with the
advent of high-quality digital disks; in the interim, the IBA is contributing
its results to European Broadcasting Union discussions on surround sound.
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iC drivers for dc
electroluminescent
displays on the way

ITT Semiconductors

64

ups 1980 memory
production goals

Motor-drive chip
from SGS-ATES
handles 100 W

Addenda

International newsletter

In a move to exploit the low-cost potential of dc electroluminescent
flat-panel displays, the Royal Signals and Radar Establishment, Malvern,
has placed a contract with Swindon Silicon Systems Ltd., a custom design
house in Swindon, for two high-voltage integrated-circuit drivers that
operate in push-pull fashion. The front- and back-panel drivers will be
manufactured using Plessey Semiconductors Ltd.’s high-voltage process
and will be able to deliver the 150 v needed for electroluminescent panels.
Used as building blocks, they will be capable of driving panels with up to
480 or 960 characters. These sizes and smaller panels are either in
production or under development at Phosphor Products Ltd. and GEC’s
Hirst Research Laboratories [ Electronics, Sept. 14, 1978, p. 63]. The row
driver incorporates an 8-bit shift register, an output latch, and an output
driver; the column driver is a three-to-one decoder with clock. First
samples are expected in 12 months.

ITT Semiconductors is banking heavily on the sales boom for semiconduc-
tor memories to continue unabated. The Freiburg, West Germany-head-
quartered company, which claims to be Europe’s biggest memory maker,
plans to increase production of 4-K random-access memories from about 5
million units in 1979 to roughly 6 million in 1980. For 16-K RAMs, a much
steeper rise is targeted—from 1.5 million devices in 1979 to well over 8
million in 1980, a more than fivefold jump. Also, the company will start
up a production line for 4-K static RAMs. All memory devices are made at
ITT Semiconductors’ Memory Development and Production Centre at
Footscray, near London.

SGS—ATES Componenti Elettronici SpA will add to its catalog this year a
switched-mode bridge amplifier that can supply up to 100 w to a dc
motor. The Italian company, based in Agrate in the Milan area, maintains
that that is the highest output power achieved so far for a chip integrating
both the output transistors and the control circuitry. The 400-mil? driver
circuit and two companion chips that make up a precision positioning
system were originally designed for an Olivetti electric typewriter, but
Olivetti’s exclusive rights to the chip set have now expired and SGS-ATES
expects it will find applications in many other kinds of hardware.

Mitsubishi Electric Corp. announced last month a new top-of-the line
mainframe, the Cosmo model 900II, with three times the processing
capacity of its previous model 900. The unbundled hardware rents for
$29,000 to $104,000 a month, which puts it in the IBM 3031 class, but
Mitsubishi says the performance is in the IBM 3032 class. Furthermore,
the operating system is designed for Japanese-language processing. The
computer features new emitter-coupled-logic devices with a propagation
delay time of 0.7 ns and up to 250 functions per chip. . . . Prime
contractor for the European Space Agency’s large communications satel-
lite, L-Sat, to be launched in 1984 will be the British Aerospace Dynam-
ics group. The 10-kw satellite—several times more powerful than the
European communications satellite—will be able to transmit TV broad-
casts at high power for direct reception by individual houses equipped with
small rooftop antennas and can carry a considerable volume of telephone
and data traffic.
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Let light rule!

The Zeiss Light-
Section Microscope

A narrow beam of light profiles
a surface whose characteristics
you wish to measure. Then, you
fine-tune a reference line and
read heights or widths directly,
in Y2-micron steps.
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Fast, accurate,
non-destructive

You can easily obtain direct
readings of heights and widths
ranging from 1 micron to approxi-
mately 400 microns. It's so simple
even an inexperienced technician
can learn how in minutes. And
because there’s no physical
contact with the surface, there’s
no chance of damage or false
readings. It's as accurate as only
measurements made with light
can be. Nationwide service.

The great name in optics

West Germany

Circle 65 onreader service card

Carl Zeiss, Inc.,444 5th Avenue, New York, N.Y. 10018 (212) 730-4400. Branches: Atlanta, Boston, Chicago, Houston, Los Angeles,
San Francisco, Washington, D.C. in Canada: 45 Valleybrook Drive, Don Mills, Ontario. M3B 286. Or call (416) 449-4660.
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MEASURE AND
INSTANTLY DOCUMENT:

Step differences on circuit
boards and chips

Thickness of photoresist

Thickness and width of
gold leads

Depth of scratches

Thick-film hybrids
(wet & fired)

Glaze thickness

Thickness of magnetic
layer on GGG




Use our 532 stand-alone.

Or with a scope.

The best way to troubleshoot a microcomputer is with another
microcomputer. Ours.

The Paratronics Model 532 looks like a logic state analyzer.
But it’s more. It’s really a powerful microcomputer programmed
to perform logic analysis functions.

With 32 channels, 21 triggering modes, and a deep, high-
speed trace memory, you can debug systems based on 8-bit or the
latest breed of 16-bit microprocessors.

Since the Model 532 is a microcomputer, it’s smart and easy
to use. For example, you can store your tests in RAM or a set of
UV PROMS for automatic playback. Our analyzer even
remembers front panel settings so you don’t have to.
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Operate it from a terminal.

N

1t’s portable.

But that’s not all. Software signature analysis on 32 channels
is a standard feature. Options include RS-232 and IEEE-488
interfaces, a serial communication test probe, and additional
program space for defining special functions.

Our Model 532 will solve your design, production test, and
servicing problems. Contact us for a no-obligation evaluation
unit from one of our local sales offices. Or write for our free,
illustrated booklet, “Check It Again, Sam.” See for yourself how
our microcomputer can help yours.

Paratronics Inc., 122 Charcot Ave., San Jose, CA 95131
(408) 263-2252/TWX: 910-338-0201
Outside California—Call Toll Free: (800) 538-9713

f# PARATRONICS INC.

DEBUGGING
MICROCOMPUTERS?

It takes one to know one.

The Model 532 Logic Srate
Analyzer, a full bloun
microcomputer for only $1950.°
(plus probes and options)

*US. price only
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Significant developments in technology and business

Universal functional
board, system tester
mimics any instrument

by Kevin Smith, London bureau manager

Naked single-function
modules replace standard
instruments; CRT display
presents mock front panel

Setting up automatic test equipment
should be as simple as the manual
procedures the equipment replaces,
according to ATE engineers at Mar-
coni Space and Defence Systems
Ltd., who have come up with the
concept of the virtual instrument.
They first defined the concept some
three years ago and have now real-
ized it in hardware with the Grad-

—

uate universal functional tester.

The Graduate replaces standard
test and measurement instruments
with naked single-function instru-
ment modules that mimic any test
configuration with the aid of power-
ful resident software. Any needed
test instrument front panel is pre-
sented on the tester’s cathode-ray-
tube display, and with the aid of a
keyboard the engineer can select test
functions and set test levels as easily
as if he were turning the knobs on a
real test instrument.

Power. To make the software
work, the firm needed a powerful
minicomputer with a big address
capability, so the Graduate is de-

signed around a 24-bit bit-slice pro-
cessor with a jumbo-sized, 1-mega-
word address capability. At the same
time, it threw out conventional test
instruments and developed a range
of single-function test modules.
When introduced last month at
Automatic Testing 79 in Brighton,
the low-frequency—up to 3 mega-
hertz—test modules had been read-
ied [Electronics, Dec. 20, p. 55], but
the digital test modules and the
radio-frequency to microwave-fre-

Changeable. The Graduate's naked single-
function modules enable the user to reconfi-
gure it for different needs. Shown is the back
of a two-kernel system.
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quency modules are scheduled for
the last quarter of the year.

The Graduate can functionally
test printed-circuit boards, missile
equipment, digital® telephone ex-
changes, and other systems by apply-
ing digital or analog test patterns to
the system under test and checking
the response. Conceived both to meet
an in-house need to check out mili-
tary equipment and to win for the
company a slice of the booming
market for commercial functional
testers, it will be marketed by sister
company Marconi Instrument Ltd.,
St. Albans, alongside the in-circuit
Autotest 80, introduced last year,
and has already received $4 million
worth of orders.

Strong points. Daniel S. Grune-
berg, manager of MSDS’s ATE divi-
sion, sees several big advantages in
his company’s ATE philosophy. Fore-
most is reconfigurability, or the abil-
ity to assemble a test system for
different requirements from stan-
dard building blocks spanning the
entire frequency spectrum. This ca-
pability cuts hardware costs by elim-
inating redundant instrument front
panels, knobs, and displays—and

more importantly, redundant instru- -

ment functions. It also allows for
easy system expansion and caters to
advances in the technology.
Technological obsolescence is a
real problem, Gruneberg explains,
because instrument manufacturers
have no vested interest in retaining
compatiblilty between models —the
ATE market, after all, is only 10% of
their business. He cites one example
where a new instrument differed
from its predecessor in capabilities,
range, interface standards, and size.
Consequently, Marconi engineers
set out to define a set of single-
function stripped-down modules con-
forming to standard dimensions and
electrical characteristics from which
any test requirement could be assem-
bled. For low-frequency applica-
tions, they have developed just eight.
For example, a waveform genera-
tor with offset is built from a func-
tion generator, a precision voltage
source, and a selective waveform
assembly network. The last is a key
element and can combine up to four
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waveforms. It incorporates a pro-
grammable attenuation stage, and a
built-in random-access memory can
switch the output to create pulses
from a dc source or sine-, square-, or
triangular-waveform bursts from the
function generator.

A frequency-response analyzer
can be assembled from program-
mable gain, fast comparator, and
universal counter-timer modules.
Completing the low-frequency line-
up are the digital voltmeter and
universal timer modules.

All modules have been reduced to
two standard sizes, a single-width
unit with three pc boards and a
double unit with six. The units are
made of extruded aluminum.

Kernels. The modules click into a
kernel comprising four shelves with
space for eight double-width units
per shelf. Up to four kernels can be
assembled into a complete system.
Nineteen-inch racking provides for

disk drives and other standard equip-
ment. As each module slides into a
standard shelf unit, it mates with
standard services, such as cooling,
power control, and signaling, piped
through each kernel.

Each functional module affords
the appropriate handshaking and
data-decoding and -checking facili-
ties. Deviations from standard per-
formance are stored in program-
mable read-only memory within
each module at calibration time.
Thus stimulus outputs and measured
inputs can be automatically correct-
ed within the ATE’s computer when
the tester is running.

When a user sets up his test
requirements, the Graduate’s com-
puter tells him which modules are
needed and where to insert them so
as to obtain the best performance.

The Graduate costs between
$100,000 and $240,000, depending
on configuration.

Israel

Abnormal electrical properties
betray breast tumors to scanner

A desktop instrument called a mam-
mo-scanner may offer a safe, inex-
pensive method for detecting breast
cancer early. It measures and dis-
plays the differences in electrical
properties between healthy breast
tissue and tumors.

Present methods all have draw-
backs. Palpations by a doctor are
often not sensitive enough to pick up
very small tumors. Thermography,
or surface temperature measure-
ment, does not detect small, deep-
seated growths. X rays—mammo-
grams—are costly and can them-
selves be a cause of breast cancer if
administered repeatedly (they are
therefore not used in the U.S. for
women under the age of 55).

Another drawback is that | centi-
meter is the lower limit of tumor
detection by mass-screening methods
(excluding X rays). At that size, the
tumor has been growing in most
cases for approximately four years.
If cancerous, it is generally removed

by radical surgery of the breast.

Earlier. Of the 14 women out of
100 in the U. S. who contract breast
cancer at some point in their lives, 7
die of it. Oncologists believe that
earlier detection, well below the 1-
cm level, would materially lower the
death rate and perhaps reduce the
necessity of surgery.

The mammo-scanner, developed
over the past four years by Ephraim
H. Frei and Bruce Sollish of the
Weizmann Institute of Science in
Rehovot, Israel, is a computerized
device that safely and quickly scans
breast tissue by measuring.two key
electrical properties, the breast’s
conductivity and dielectric constant,
and how they vary over the organ.

The theory behind the device is
that the capacitance of tissues at low

" frequencies is based mainly on the

capacitance of the cell membranes,
because the interior of the cell
behaves essentially as a conductor.
The dielectric constant of a tumor is
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“Can you give me a

Switcher with no derating

from —40°C to +71°C?"

Yes we can!

Let the ambient tempera-
ture inside your system climb
to +71°C. Our family of $1/S2
single output, off-line switch-
ers will keep delivering full
output power with extremely
low noise characteristics.
We've developed this switcher
series to cure your derating
problems, and we've designed
in features for maximum
operating efficiency. Over-
voltage and overcurrent
input/output circuitry
protects your system. Soft-
starting and remote shut-
down ensure safety and
control. Every unit in the
S1/S2 series operates at
greater than 75% efficiency
over a full 2:1 input-voltage
span. And our units are de-
signed with unique integral
channels for greater design
flexibility in any of four
mounting planes.

Reliability. Efficiency.
Choice. 5V, 12V, 24V, and
48Vdc are available up to 60W
in the S1 series and up to
125Win the S2 series. The S1

Electronics /January 3, 1980

series is unit priced at $240,
the S2 at $270. (U.S. price
only.)

Each switcher and each
unit in our long line of modu-
lar, encapsulated power
sources proudly carries the
“No Derating” feature. . . be-
cause you need cool opera-
tion. We are a Semiconductor
Circuits Company. Call on us
for problem solving. Look to
us for innovation. See our
product listings in EEM and
Gold Book and ask for a free
wall chart of our products.

Problem Solving
Through innovation

B

SEMICONDUCTOR
CIRCUITS

218 River Street
Haverhill, MA 01830
(617) 373-9104

Circle 69 on reader service card
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Safe, simple. Mammo-scanner from Israel's Weizmann Institute of Science detects breast
tumors by measuring dielectric properties. Hand-held probe contains 64 sensors.

higher because tumor cells are larger
than normal ones; therefore, there
are fewer cell membranes, and
consequently the measured capaci-
tance and dielectric constant are
larger in cancerous tissue.

The mammo-scanner comprises
two parts: a unit the size of a desktop
computer containing the basic elec-
tronics, a cathode-ray-tube display,
and a keyboard; and a hand-held
probe. It can thus be operated on a
desk or a small table in a clinic or a
mobile medical unit.

The probe contains 64 sensors, 8
on a side, each 7.5 millimeters
square. Each sensor forms one plate
of a capacitor. The breast is the
dielectric medium, and a common-
ground electrode forms the second
electrode of the capacitor.

Low-level. A very low voltage is
applied to the breast. The voltage is
regulated by a self-adjusting circuit
so that the maximum current flow-
ing is below 100 microamperes per
square centimeter. At that level,
nothing can be felt nor is there any
damage to the tissue. By measuring
the current flowing to each of the 64
sensors, the impedance of the tissue
beneath each one and the spatial
variations from element to element
can be calculated by the micropro-
cessor-based system, which uses 64
kilobytes of random-access memory.

Within seconds, a 16-level gray-
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scale presentation of variations in
the dielectric constant in the region
examined is displayed. Each sensor
is represented by one square, and the
64 together present a picture of one
quadrant of one breast. Thus eight
scans must be made for a full exami-
nation. Points or squares with abnor-
mal conductivity and dielectric con-
stant appear brighter, indicating sus-
picious areas that should be investi-
gated more closely.

Displayed. Besides portraying the
dielectric values of the section being
examined, the screen shows the
patient’s name or other identifica-
tion and any additional data entered
by the physician via the keyboard. A
photo of the screen documents the
examination, and an optional floppy
disk can store other records, as well
as make data from previous exami-
nations instantly accessible.

The instrument, now being clini-
cally tested at Meir Hospital in Kfar
Saba, Israel, and the Frauenklinik in
Zurich can detect tumors as small as
7 mm. Smaller sensors would yield
finer resolutions.

At this stage, malignant tumors
and some benign growths cannot be
differentiated. However, the design-
ers hope that refinements using the
analytical power of the microcom-
puter will reveal sophisticated corre-
lations between electrical properties
of benign and malignant pathologies.

But for mass screening, the instru-
ment’s ability to give a simple indi-
cation of breast masses is sufficient.
The patient may then be referred to
a surgeon for final diagnosis.
Manufactured under license by
Agar Electronics of Kibbutz Gino-
sar, the mammo-scanner will proba-
bly be on the market within a year.
The company says it will be less
expensive than other mass-screening
devices. -Arthur Kemelman,
McGraw-Hill World News

The Netherlands

Thin-film audio head
goes magnetoresistive

Although it has been known for
more than a century, the magnetore-
sistive effect —the change in resist-
ance of certain metals under the
influence of an external magnetic
field —has only recently captured the
attention of electronics engineers.
The reason for their interest: in
recording applications, magnetore-
sistive read heads can be made more
compact and are more sensitive than
the widely used inductive types.

What’s more, since they lend
themselves to simple thin-film fabri-
cation, they are relatively inexpen-
sive to manufacture. However, al-
though the increased compactness
and sensitivity make the heads well
suited for reading out data from
high-density magnetic-tape or other
magnetic-storage devices, the noise
and distortion they produce all but
prevent their use in audio gear.

Highly linear. Solving this prob-
lem is a design from the Philips
Research Laboratories in Eindhov-
en, the Netherlands. There, Edmond
de Niet has developed an experimen-
tal read element that, by virtue of
magnetic feedback, provides the
high linearity necessary for obtain-
ing distortionless sound reproduction
from an audio tape recorder. In fact,
the linearity is so good that *“the ele-
ment may even find uses in high-
fidelity applications,” de Niet says.
He has already demonstrated his de-
vice in a cassette recorder.
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SIEMENS

Siemens Goes Ceramic.

Monolithic Ceramic Capacitors complete the quality Siemens line.

The Siemens tradition of uncompromising Siemens is the fifth largest electronics com-
quality and performance standards in components pany in the world, producing some $700 million
continues. Epoxy coated, radial leaded capacitors worth of components annually in more than 50,000
are now available in five case sizes, three temper- different configurations.

ature coefficients (COG, X7R, Z5U), with capacities Contact your nearest Siemensrepresentative or
ranging from 4.7 pF to 4.7 uF. They're for rapid authorized distributor.
delivery. .
We can now offer a full line of ceramic, solid Siemens Corporation
tantalum, miniature aluminum electrolytic, film, Components Division
metallized polyester film, and stacked 186 Wood Ave. South, Iselin, N.J. 08830
metallized film capacitors. One respect- =, (201) 494-1000
ed name, one quality source. u In Canada: Siemens Electric Ltd., P.O. Box 7300, Point Claire, Quebec
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AEG-Telefunken electronics feel the loss

The losses of more than half a billion dollars incurred this year by AEG-
Telefunken, West Germany’'s second-largest electrical and electronics
producer, that recently led a consortium of 25 banks to launch one of the
biggest rescue packages in the country's economic history is also affecting
the firm's electronics operations. Although they did not perform badly —in
contrast to the firm's power engineering activities —some electronics sectors
are to reduce their personnel drastically, streamline production, and radically
revamp operations to help get the $8 billion company back on its feet.

For example, Telefunken GmbH, the $1 billion entertainment electronics
division, is to pare its domestic work force from 8,700 to 6,200 by the end of
1981—a cut of nearly 30%. Also, it is to retreat from the relatively lucrative
British market. The office equipment sector is to give up its activities in
Sweden and Northern Ireland, reduce those in Brazil, and put more emphasis
on producing electronic typewriters and copying machines.

As for the components field, the $530 million rescue package provides for
AEG-Telefunken to stop the production of certain types of capacitors and
program memories and push the fabrication of commercial vacuum tubes.
Color TV tube production, on the other hand, will henceforth be handied by a
joint venture of France's Thomson-Brandt group and Telefunken.

Finally, in a move to restructure its operation in industrial process-control
technology, the company is acquiring 25% of the U. S. firm Modular Comput-
er Systems Inc. (Modcomp) and 75% of its West German subsidiary, Modular
Computer Systems GmbH. By April 1, the latter will be reorganized as a joint
venture that will entirely absorb AEG-Telefunken's activities in the process-

control field.

Meanwhile, AEG-Telefunken is expanding its production facilties for
comunications equipment, a sector whose 15% growth last year lifted the

company's 1979 telecom sales to about $340 million.

By itself, magnetoresistance is a
highly nonlinear effect. To some ex-
tent, this nonlincarity can be com-
pensated for by applying a constant
magnetic field to the element. For
high-fidelity applications, though,
much better lincarity is required. It
is obtained by simultaneously apply-
ing a constant magnetic ficld and
using magnetic feedback.

In fabricating the new clement, de
Niet uses thin-film technology. A
layer of the magnetoresistive materi-
al, nickel-iron, is deposited on a sili-
con substrate. The element has the
shape of a rectangular strip about 20
micrometers wide and roughly 600
um long, the latter corresponding to
the width of a track on casctte
recorder tape. The strip’s thickness is
some 50 nanometers.

Feedback. Magnetic feedback is
effected by applying part of the ac
output signal of the equipment’s
read amplifier to a thin-film conduc-
tor running alongside the strip. This
feedback conductor, which is made
of gold, is about 0.3 um thick. The
constant magnectic ficld needed to
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-J. G.

improve the linearity is obtained by
applying a direct current to it.

Under the influence of the tape’s
magnetic fields, the element’s resist-
ance varies. These variations are
sensed by another direct current, this
onc flowing through the element
itsclf. The clement output, then, is a
voltage alternating in accordance
with the variations in resistance.

Besides contributing to high lin-
carity, magnetic feedback also re-
duces the so-called Barkhausen

Around the world

noisc. This noisc is caused by the
abrupt movements of the magnetic-
domain walls that occur when the
magnetization changes in a multi-
domain magnetic sample.

So designed, the clement attains a
lincarity good cnough for high-fideli-
ty sound reproduction. The overall
signal-to-noisc ratio with tape in the
recorder is about 60 decibels when
measured according to National As-
sociation of Broadcasters standards.
Without tape in the recorder, the
S/N ratio rises to some 70 dB.

Barber pole. Instead of using a
constant magnetic ficld to shift the
operating point, a different kind of
magnetoresistive element can be em-
ployed. The alternative element,
which Philips has already realized,
uses a so-called ““barber pole™ design
that obviates the need for a direct
current to set up the constant field.

The barber-pole clement, too, con-
sists of a silicon substrate with a thin
layer of nickel-iron on top. Deposited
obliquely on that layer are a number
of bands made of a highly conduc-
tive material like gold, giving rise to
the name “barber pole.”

Since the conductivity of the nick-
el-iron is much lower than that of
the gold, the input current does not
flow in the direction of the strip’s
long axis but at an angle with the
strip—in this case, 45°. Because the
nickel-iron layer is premagnetized in
the direction of the strip’s long axis,
the current in the barber-pole device
also makes a 45" angle with the
magnetic ficld to be read out. The
result is good linearization and high
clement sensitivity. -John Gosch

Philips joins with Brown, Boveri to make LCDs
NV Philips Gloeilampenfabrieken of the Netherlands and Brown, Boveri &
Cie., Baden, Switzerland, have formed a 50/50 joint venture to develop,

produce, and sell liquid-crystal displays starting Jan. 1.

BBC currently

manufactures LCDs at plants in Lenzburg, Switzerland, and Hong Kong.

French avionics firms talk merger

At the behest of France's defense ministry, two of the country’s avionics
equipment makers, SFENA and Crouzet SA, are considering a merger. The
two firms already operate a joint subsidiary, SV2, a research and develop-
ment company specializing in sophisticated autopilots and navigation equip-
ment, such as laser gyros, mostly for military applications.
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Fairchild's Sentry VIl is the most
advanced general-purpose LS test
system available any-
where. There are

more of them
usedin ~
device -‘
develop-
mentlabs §
today than

any other test

system. And most
important, virtually
every LSl device de-
signed over the past
four years has been
developed onone.
THE STUFF STANDARDS

ARE MADE OF.

Sentry VIl has truly become the
industry standard. And for some
pretty good reasons.

It's at home anywhere. Whether
handling complex engineering char-
acterization, keeping a close check
on production standards at the manu-
facturer, or scrutinizing incoming com-
ponents at the end user.

Its flexibility in testing a broad
range of device types and tech-
nologies is unmatched. Sentry VI
routinely handles microprocessors,

SENTRY VIL
IF IT WEREN'T SOFARAHEAD,

LSI WOULD BE
A LOTFARTHER BEHIND.

peripheral-chips, bit slices, RAMs,

ROMs, shift registers, UARTs and

digital hybrids in technologies such
as NMQOS, PMOS, CMOS,

- HMOS, XMOS, SOS, ECL, DTL,
== TTLand 2L
In addition, Sentry’s

exclusive
modular

allows you
to choose
-» froma

performance options to suit your
needs. One module gives you real-
time data logging and analysis.
Another enhances the timing capa-
bility of the system. There's a module
that expands the system’s analog
capability. And another that lets you
perform subnanosecond time mea-
surements with a resolution of ten
picoseconds. Add to all this the IEEE
bus for external instrumentation and
you've got the most versatile LS| test
system you can find anywhere.
LOTS OF EXTRA BENEFITS.
When you buy a Sentry VI, you
get a lot more than just hardware.
Like program compatibility within the
Sentry family. Most Sentry software
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architecture

variety of high-

developed over the past 10 years will
run on a Sentry VII. That helps protect
your software investment and allows
you to draw from a vast number of
programs for just about any LSI
device ever made.

You also get a product with prov-
en reliability and the best uptime
record in the industry. Not to mention
service, training and applications
support unsurpassed by any other
test system manufacturer.

But don't take our word for it.
Just ask anyone who uses a Sentry
VII. If it weren't so far ahead, they
might not be, either.

For more information, give us a
call at (408) 998-0123. Or wtite
Fairchild Test Systems Group,
Fairchild Camera and Instrument
Corporation, 1725 Technology Drive,
San Jose, California 95110.

TWX: 910-338-0558.

FAIRCHILD
[

TEST SYSTEMS GROUP

Thefirst family
of ATE.
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The new HP 64000 Logic Development System helps
you speed microcomputer development and cut costs
several ways. First, it uses a universal, rather than a
dedicated, approach to microcomputer development. So
you can use the HP 64000 to develop an 8080-based
system today, and then a 6800-based system tomorrow.
Or you can use it for different types of microprocessors
in the same product, without paying the price of sep-
arate development systems for each. What’s more, HP’s
powerful 64000 architecture is independent of processor
type, bus-width or speed. So you’ll be able to use this
same basic system with future developments such as

16- and 32-bit processors.

Teamwork means faster system development.
Second, the HP 64000 can help shorten development
schedules through efficient teamwork. HP’s shared peri-
pherals approach means that a number of operators share
a common disc. This common data base serves up to
six development stations. A powerful file manager en-
courages teamwork. Each user can work with his own
copies of files, while a master set is maintained separately.
Now, several programmers can work at the same time.
Or designers can perform emulation, while programmers
debug software.

The disc’s high speed means each user is independent
of, and essentially transparent to, every other. And all
users have immediate access to the latest software for
more efficient operation.

This HP approach is superior to a single-station, dedi-
cated system for two other important reasons: With
today’s growing emphasis on microprocessor-based

products, it’s unlikely that any single system will provide
the flexibility and growth path you’ll need in future years.
What's more, the 64000 offers significant savings when
multiple development stations are contemplated (see
chart below), and provides a practical way for you to
obtain high-performance peripherals.

COST/STATION &

1 2 3 4 <) 6
NUMBER OF DEVELOPMENT STATIONS

An accelerated path to market.

Third, because the HP 64000 has a powerful user-oriented
display editor, rather than a teletype editor, it becomes

a user-oriented system that speeds editing and debugging.
Its advanced real-time emulation shows you precisely
how your system will perform at speed, to help eliminate
potential production problems and product entry delays.

In short, the HP 64000 ($25,500* for a minimum
operating system) provides a way for you to optimize
the efficiency of your development team, plan for the
future, and expand development capabilities. Because
the system is backed by Hewlett-Packard, you also enjoy
the benefit of on-site service during the initial 90-day
warranty period. Then, if you wish, you can get a com-
plete HP service contract tailored to your needs that
can also include on-site service.

To get complete details, write to Hewlett-Packard,
1507 Page Mill Road, Palo Alto, CA 94304. Or call the
HP regional office nearest you: East (201) 265-5000,
West (213) 970-7500, Midwest (312) 255-9800, South
(404) 955-1500, Canada (416) 678-9430.

*Domestic U.S.A. price only
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in automated testing.

Buying automatic test
equipment is an important
investment with long range
effects on profitability and
efficiency. We recognize the
magnitude of this decision and
offer you not just a product but a
partnership. It’s a partnership
dedicated to your test needs,
based on trust, confidence, and
unwavering high-performance.
You’re in good company.

When you buy a Fluke
system, you join the ranks of
companies like IBM, Philips, and
Olivetti. In fact, our customers
include the top electronics
manufacturers throughout the
world. Why do these companies
choose FAS? Because our
systems offer solutions backed by
years of experience in solving
tough test problems. And
because we’ve reduced their
testing costs by one-third.

A close look at testing.

Deciding when to test is as
important as how. With an
overall goal of high end-product
turn-on rates, PC board
functional testing is the best
approach. It offers comprehensive
testing to locate faults across the
entire fault spectrum, from
production faults to dynamic
operational errors.

Deciding how to test comes
next. You need to consider a wide
range of factors including PC
volume, board types, test yield,
production yield and anticipated
new products. You also need to
take a look at the true costs of
the system including initial
capital expense, programming
and diagnostic costs and the kind
of service you’ll get when every
moment of downtime costs
thousands.

Take a close look at Fluke
Automated Systems. You'll find
some surprisingly simple answers
to these complex questions.
Making every dollar count:
time proven techniques.

We pioneered the concept of
reference board testing. Over the

years, it has proven to be the
fastest, most economical means
of board testing, producing
higher throughput and superior
test confidence.

FAS systems are designed to
make test program generation
fast and easy to learn. Over 700
automatic stimulus patterns can
be selected with the push of a
button. For sequential logic, our
high level language uses efficient
data compression techniques,
allowing a user to quickly
generate massive stored sequence
stimuli. Both techniques can be
interleaved “on-the-fly” gaining
the advantages of each.

The key to testing is
comprehensive test programs.
Fluke’s test techniques enable
exhaustive test sequences to
operate at real-time speeds.
Extensive test response patterns
are data-compressed into a single
output signature. Consequently,
operation is not limited by disk
capacity or access times —
problems that plague
simulator-based systems.

After test program
development, the Automatic
Fault Emulator Option verifies
comprehensiveness by emulating
fault types — from simple
“Stuck-at” faults to complex
single-bit errors.

Production throughput with
a FAS test system is increased by
a full spectrum of diagnostic
methods. They range from 12
manual aids (including
Faultrack® and a built-in logic
analyzer for LSI) to a powerful
computer diagnostic package
called Autotrack®
> 98% Uptime,

The John Fluke Company is
founded on the commitment to
provide products and services
that yield the highest return for
your investment dollar. The
success of our equipment and the
innovative contributions we’ve
made to the industry prove this
has not been an empty promise.

Innovative designs are

implemented by our
manufacturing professionals.
Materials are exhaustively
screened. Precision components
crucial to test performance are
100% tested. In-process inspections
are made throughout. The end
result: greater than 98% uptime.
Hundreds of experts
supporting you.

After a system is delivered, a
Fluke Customer Engineer moves
in as your consultant to set up
your system, give programming
assistance and lead hands-on
training sessions. He’s there to
assure that you get maximum
utilization of your test system.
And he’s never more than a
phone call away.

For service, you can rely on
Fluke Service Engineers working
out of 45 service centers around
the world. They’re dedicated to
solving your repair problems in a
minimum of time — locally.
Talk to us — we listen.

We solve test problems by
listening to you — to what you
need, what your problems are.
Call us at (800) 426-0361 or use
the handy coupon below. Make
Fluke your partner in automated
testing.

®

AUTOMATED SYSTEMS
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Fluke (Holland) B.V.

P.O. Box 5053, 5004 EB
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(013) 673 973

Telex: 52237

§ Fluke Automated Systems
1 630 Clyde Avenue

§ Mountain View, CA 94043
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No matter what your test and meas-
urement situation, we offer a Plug-In

One Instrument.
Multiple measurements.

Tektronix Plug-In oscilloscopes com-
bine a number of diverse measurement
functions in the same instrument. And in
combinations you require. One instru-
ment takes the place of many. You get
maximum measuring power with a
minimum of instruments.

How? By choosing from the continu-
ally evolving 5000 and 7000 families of
Plug-Ins. Already there are 14 main-
frames and 21 plug-ins in the 5000-
Series; 19 mainframes and 35 plug-ins in
the 7000-Series. (With them, you can
also use compatible logic and spectrum
analyzers plus other special purpose
plug-ins.) Choose from a family provid-
ing up to 8 input display channels.
Analog and digjtal delayed sweeps.
Sampling displays. Digital interconnec-
tions. And differential inputs. Just to
name a few.

oscilloscope that fits. From circuit design
to plasma physics research. From bal-
ancing rotating machinery to measuring
the accuracy of D to A converters. With
every scope representing the same
superior research and engineering you
expect from Tektronix.

What about your own particular situa-
tion? Are your measurement capabilities
confined by monolithics? Contact the
Tektronix Field Office near you and get
your hands on the kind of flexibility that
only a Plug-In scope can deliver.

Tektronix

COMMITTED TO EXCELLENCE

For literature, call (800) 547-1512 toll free.
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Analysis of technology and business developments

VHSIC finally gets untracked

Six-year $210 million program gets over congressional hurdle
with first nine contracts of Phase Zero to be awarded this month

by Ray Connolly, Washington bureau manager

After a year-long struggle for con-
gressional approval, the $210 million
-six-year military program to develop
very high-speed integrated circuits is
set to begin with $30.4 million for
fiscal 1980. “We don’t see any basis
for interruptions after this point,”
says Thomas Hahn, counsel for the
House Armed Services Committee.

VHSIC was initially stalled in that
committee while the Department of
Defense was asked to show how it
would maintain tight central man-
agement of the triservice effort. It
also had to convince legislators that
the research and development effort
would not unbalance competition in
the semiconductor industry.

The Pentagon’s response was to
tighten management controls under
Larry W. Sumney, VHSIC program
manager in the office of the under
secretary of defense for research and
engineering [Electronics, Sept. 28,
1978, p. 12]. The Defense Depart-
ment also will require VHSIC con-
tractors to license any technology
and data coming out of the program
to other U. S. semiconductor makers
for Government applications.

Target year is 1986. The goal of
the program is to come up in
1986-87 with silicon circuits in auto-
mated pilot-line production that
have up to 250,000 gates, with the
minimum dimension as small as 0.5
micrometer on a single large chip—
400 mils on a side [Electronics, Sept.
14, 1978, p. 81]. The resultant size
and power requirements of weapons
system would be reduced sharply
while system speeds would be up
several orders of magnitude from
today’s levels. VHSIC chips will also
have to have a built-in test capabili-
ty to qualify.

Electronics/ January 3, 1980

The first nine contracts, totaling
$10 million to $12 million, will be
awarded for VHSIC Phase Zero
before January is over. Winners of
the nine-month-long awards will
have to show that they have the
expertise required to take part in
specific weapons programs. They
also will have to delineate the archi-
tecture and design of the system
itself and of the integrated circuits to
be developed for the systems.

These selections will be made
from 14 proposals involving nearly
30 companies. Reportedly leading
the competition are corporate teams
headed by Hughes Aircraft (with
Signetics), Raytheon Co. (with Fair-
child Camera and Instrument), TRW
(with Motorola, Sperry Univac, and
GCA), Westinghouse Electric (with
National Semiconductor, Control
Data, and Carnegie-Mellon Insti-
tute), plus the go-it-alone proposals
of General Electric, 1BM, Rockwell
International, Texas Instruments,
and Western Electric, which is the

manufacturing arm of AT&T.

Phase 3 of VHSIC, embracing a
multiplicity of supporting functions,
comes next, with first awards sched-
uled for this spring, program man-
ager Sumney says, noting that the
timetable is consecutive only for
Phases 0, 1, and 2. Phase 3, a
continuing effort that will run as
long as the program does, is
budgeted to consume about one third
of the $210 million total and is
expected to have “a very sharply
rising funding curve” in the years
ahead, he says.

More than 200 Phase 3 proposals
submitted in mid-December are now
being evaluated, he continues. “They
come from industry and universities
and cover just about every kind of
support you can think of, ranging
from R&D on lithographic tech-
niques and devices to management-
assistance programs.” This phase
will be characterized by a ‘“broad
base dealing with key program areas
and should get us off to a fast start,”

TABLE 1: DEVICE AND CHIP CAPABILITY, LSI AND VLSt

1979 capability Mid-1980s capability
P 1 e T T
Seamess Silicon Silicon Silicon ‘ Silicon
MOS bipolar MOS bipolar
Feature size {um) [ 25 25 05 05
|
Gates/chip 5,000 5,000 250,000 250,000
Tpp = propagation delay {ns) ‘ 25 5 ‘ 5 | 1
[
Gate power-delay product (pJ) 2 2 0.02 0.08
Maximum frequency, fmax (% Tpp ) (MHz) 50 50 50 250
Chip area (mil?) ‘ 250 x 250 | 250 x 250 | 400 x 400 | 400 x 400
Typical device type | n-MOS npn n-MOS npn
Throughput {fmax x gates/chip) 5x 10° 25x10% | 1.25x10" | 6.25x 107
|
SOURCE. OEPARTMENT OF DEFENSE
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predicts the Pentagon’s Sumney.

First awards for Phase 1, which
has been separated into two parts,
are expected in early 1981, after
about a three-months evaluation of
the performance of Phase O contrac-
tors. “Phase 1A will develop every-
thing needed for pilot-line produc-
tion of circuits with features reduced
to 1.2 um,” Sumney explains.
“Phase 1B will deal with developing
the pieces [of technology] needed for
later production of circuits with
submicron features” that will take
place in Phase 2.

Phase 2, also in two parts and
scheduled to begin in 1983, will push
ahead with improvements developed
in the first phase. “The program will
be over,” he says, “when we can
come up with successful automated
pilot-line production of VHSIC cir-
cuits with submicron features” and
the other characteristics of high-
speed, low-power, multiple-system
applications and high reliability
through built-in testing. “It is not
going to be easy,” Sumney adds, in
what could be an understatement.

Barriers identified by Pentagon.
Seven principal barriers to success-
fully developing VHSIC technology
have been identified by the pro-
gram’s managers. Circuit technology
is one of them, although several
contending manufacturers attending
a VHSIC symposium in Washington,
D. C., last month lean toward com-
plementary-MOS. The Pentagon
ranks technology as a second-order
priority, noting that there are several
contenders.

Bigger barriers, in the Defense

Department’s view, are alignment
and exposure of circuit patterns,
development of resist patterns, and
metalization. VHSIC program man-
agers see electron-beam and X-ray
lithography techniques as likely solu-
tions to the alignment and exposure
problem, but they see no answer
emerging from today’s technology to
the metalization issue.

Problems galore. Second-level
problems facing the VHSIC program
include material removal from cir-
cuits, expected to be resolved
through dry processing, and automa-
tion of process integration, the solu-
tions to which are seen as coming
through evolution. Oxide quality,
ranked third in importance in the
Pentagon’s list of barriers, is also
expected to improve with evolution.
As for the other third-order chal-
lenges of doping and epitaxy, VHSIC
program leaders look to ion implan-
tation and annealing techniques to
deal with the doping obstacle and
low-temperature processes to take
care of annealing.

Lithography for VHSIC devices
with features below 1 um is seen as
one of the program’s biggest chal-
lenges, since registration and process
control will have to be on the order
of 0.1 um to achieve 0.5-um resolu-
tion. Defect densities of not more
than one defect per square centimet-
er will be another target of the
lithography investigators.

Beyond electron-beam and X-ray
lithography, the VHSIC program will
explore deep ultraviolet light ap-
proaches to contact printing and
projection printing, ion-beam writ-
ing, direct stepping on wafers using
optical techniques, and electron pro-
jection.

Applications already laid out. Pro-
gram manager Sumney and other
VHSIC advocates lay great stress on
the fact that the effort is “systems-
driven” by weapons applications that
each of the services has already iden-
tified. Four Naval Air Systems
Command system candidates, for
example, are upgradings of the
airborne early-warning radar on the
E-2C Hawkeye command and con-
trol aircraft; the F-14 Tomcat air-
superiority fighter’s multisensor pro-
cessor under the effort Cilop (for
“conversion in lieu of procure-
ment”); a new fighter attack-inte-
grated radar; and the Tactical Infor-
mation Exchange System (TIES)
planned to provide aircraft with a
totally integrated package linked to
multiple antennas and able to per-
form a variety of functions.

VHSIC should help Navair improve
its existing inventory of weapons,
since the prospect of acquiring new
airframes “is pretty bleak,” says
Elizabeth Reggs, Navair’s technolo-
gy administrator for command, con-
trol, and guidance. The challenge
within the services, she says, “is to
convince [weapons system] program
managers that VHSIC will help
them” without introducing unac-
ceptable slippages into their closely
watched time, cost, and performance
schedules.

Army program candidates include
a new multimode fire-and-forget
missile, a highly mobile integrated
electronic warfare weapons system,
an advanced target-acquisition and
fire-control system, and the tactical
Battlefield Information Control Sys-
tem (BIDS) and its affiliated Battle-
field Information Control System
(BICS), says Eugene E. Yore, science

TABLE 2: OPEN-ENDED ADVANCED MILITARY SYSTEM REQUIREMENTS FOR HIGH-SPEED VLSI

Signal-processing required

Application Platform (millions/instructions/second) ]
| Current Future

Army tactical signal intelligence ! land-based mobile | 04 40
Cruise missile terminal guidance small missile | 0.1 50
Data correlation for over-the-horizon targeting/fire control ship- or land-based 1.0 50-100
Airborne radar (SAR) aircraft or spacecraft 3.0 100-500
Early warning radar pulse processor {1-10 megapulses/second) aircraft or spacecraft | 2.0 200-300
Antijam low-power spread-spectrum communications small missile, remotely piloted ‘

vehicle, aircraft or spacecraft 5.0 500
Wideband data links (1 Gb/s) spacecraft 10.0 500
Undersea global search (Sosus) ship- or land-based 0.5 2,000
Electronic intelligence/electronic support measures
processor (10-Hz digital spectrum analyzer) aircraft or spacecraft 10.0 10,000

1

SOURCE DEPARTMENT OF DEFENSE
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and technology deputy to the assis-
tant secretary for research, develop-
ment, and acquisition.

The fire-and-forget concept is an
interesting one. It is exactly what the
name suggests: the crew firing the
weapon would actually be able to
drive away from the launch site
before the missile hit its target. At
present, not too many of its class are
actually deployed.

The Army VHSIC effort is being
managed by the Electronics Re-
search 'and Development Com-
mand’s K.H. Zaininger at Fort
Monmouth, N.J. Although VHSIC
devices will not provide the Army
with “commonality across all four
systems,” Yore says, ‘“we ought to be
able to get standard semiconductor
memories and microprocessors.”

Stiff requirements. The fire-and-
forget missile, for example, must
resist radiation, perform infrared
imaging of targets and lock-on,
employ millimeter-wave frequencies,
and be a candidate for a multimode
seeker. The high-mobility electronic
warfare system has ‘“‘the very de-
manding assignment” of being able

. to locate, identify, and target enemy

emitters. The newer BIDS, being
designed for deployment in the
1990s, is expected to tie together
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such diverse intelligence and weap-
ons systems as reconnaissance satel-
lites, scout helicopters, remotely
piloted vehicles, helicopter gunships,
tanks, and ground troops.

The Air Force, whose VHSIC effort
is directed by John Blasinghame at
the Avionics Laboratory at Wright-
Patterson Air Force Base in Dayton,
Ohio, also has a bagful of candidate
systems. The shopping list includes
both upgraded versions of existing
system and programs that are still in
development.

Aircraft on-board signal proces-
sors for a variety of advanced func-
tions come at the top of the laborato-
ry’s list. These include a program-
mable processor for the old reliable
E-3A Airborne Warning and Con-
trol System, a multifunction radar
signal processor, communications
signal processors for the joint tacti-
cal information display system
(TIDS) to coordinate air and ground
forces, and guidance processors lead-
ing to an autonomous air-launched
cruise missile.

Overview. Though it seems unlike-
ly that the VHSIC program can satis-
fy all of these-optimal military goals
with just a handful of standard
circuits before the decade is out,
there are common military require-
ments that the Pentagon’s Sumney
believes the program can fulfill. A
flexible general-purpose video-signal

10°° 0 10

GATE POWER (W)

VHSIC goals. The push for finer lithography in the VHSIC program is evidenced by this

SOURCE: DEPARTMENT OF DEFENSE

speed-power curve. At 0.5-um dimensions, power-delay products drop a hundredfold.
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processor is one example (see fig-
ure). A forward-looking infrared
system (FLIR), for instance, could
benefit by having the number of its
circuits reduced to between 7 and 13
from today’s 800, its weight cut to
10 pounds and size to 1 cubic foot—
a two-thirds reduction—and its pow-
er consumption lowered to only 40
watts instead of 400. At the same
time, the new FLIR system’s correc-
tions would be enhanced down to 10
gray-scale levels with automatic
maximization of the image.

For nose-mounted fighter-aircraft
radar, the promise of the program is
at least as bright, Sumney says,
citing the prospect of a single system
performing up to 11 functions. He
identifies 5 in the air-to-air mode
alone, including long-range search,
noncooperative target recognition,
target tracking with a look-down
capability, threat assessment, and
fire control. The 6 air-to-ground
functions could be even more critical
in tactical situations, since they
range from area search, terrain
following and avoidance, navigation
updating, target detection and track-
ing, to precision weapons delivery.

Perhaps the greatest commonality
made possible by the program will
come with the development of a fast
low-power microprocessor that is
reprogrammable for many special-
ized applications, according to Sum-
ney. As envisioned by the Defense
Department, the new one-chip pro-
cessor—up to 100 times faster than
existing multichip devices—would
have a 200-megahertz clock, a read-
only memory of 20,000 by 16 bits, a
random-access memory of 12,000 by
16 bits, and four direct-memory-
access channels of 2 megabits each.

Not only would such a device be
reprogrammable for flexibility, but
furthermore, the Defense Depart-
ment argues, the chip would permit
more efficient design, “since the
increased data rate is compatible
with digital signal-processing sys-
tems.”

After VHSIC? Despite the fact that
the VHSIC program is just formally
getting under way, the Pentagon is
already looking beyond to UHSIC—
ultrahigh-speed integrated circuits —
says Richard Reynolds of the De-
fense Advanced Research Projects .
Agency. As the Darpa Materials

Electronics/ January 3, 1980



Sciences Office’s assistant director
for electro-optical materials and
devices, he notes that his organiza-
tion is looking past VHSIC’s concen-
tration on silicon circuits toward
longer-term programs involving gal-
lium arsenide and such combinations
of materials as aluminum, boron,
and indium phosphide.

Yet Reynolds admits that Darpa’s
budget for R&D on ultrahigh-speed
circuits is small. It amounts to $8
million to $9 million for fiscal 1980,
but is programmed for a 25%
increase the following year. Nev-
ertheless, these efforts, plus spinoffs
from Darpa’s $500 million total for
funding all technologies, are ex-
pected to produce advances that may
be applicable to VHSIC’s later
phases.

For example, Reynolds notes that
a classified program at the Massa-
chusetts Institute of Technology’s
Lincoln Laboratory in which Darpa
made “a substantial investment in
the past three or four months” is
aimed at developing deep ultraviolet
lasers for use in ‘‘space-based
defense systems. That technology, if
successful, could be employed in
controlling 1C surface processing in
order to make localized connections
or disconnections at the 1-um level —
a VHSIC goal. A l-um connection
already is achievable.

UV laser photochemical processing
not only promises submicrometer
surface processing, but also allows
one-step localized doping of semi-
conductor surfaces. Such laser heat-
ing of surfaces has already produced
pn junctions on indium phosphide,
Reynolds says.

Added dimension. The MIT lab “is
just now beginning to explore three-
dimensional integration [of ICs] by
graphio-epitaxy” that Reynolds
notes “is one of our fondest dreams”
for advancing the state of the art.
Darpa’s fiscal 1981 budget increase
will include more funds for pursuing
3-d 1Cs, including nonvolatile ran-
dom-access memories, already dub-
bed NVRAMs, and switch structures
requiring less than 1.5 volts, well
below the 5-v state of the nonmilita-
ry art [Electronics, Oct. 11, p. 111].

Whereas the VHSIC effort is prin-
cipally industry-based, the Darpa
executive notes that ‘‘submicron
technology is almost all university-

Electronics /January 3, 1980

WINDOW POSITION ANALOG VIDEQ
INPUT INPUT
| ONE PROCESSING CHIP
ANALOG-TO-DIGITAL (16K BATES, 100 MH2)
| CONVERTER
| | '
| ";’ ______ e |
I t | MEMORY CHIPS -
I | 1.44-Mb 2.88-Mb | 12 AT 360 kb OR
i | RreFerence SCENE | 6AT 720 kb
' MEMORY MEMORY |
I l | I | —
| y y } y l
WINDOW ARITHMETIC l
| POSITION CORRELATOR UNIT
Y Y Y
POSITION OF MAXIMUM DIGITAL VIDEO
MAXIMUM CORRELATION OUTPUT
CORRELATION LEVEL
SOURCE: DEPARTMENT OF DEFENSE

Basic block. A common processor built with VHSIC technology could be used with future
military imaging systems employing either television, infrared, or radar signals.

based,” citing the MIT efforts and
other work at California’s Stanford
University on laser-beam annealing,
some of it performed in cooperation
with Texas Instruments. Lincoln
Lab is also continuing a three-year
program pursuing hetero-epitaxial
growth techniques that promote
growth of silicon single crystals on
amorphous substrates, as well as use
of laser annealing to recrystallize
amorphous silicon on fused silica.

But Darpa is also following, and in
some cases funding, industry efforts
to advance the state of the art,
Reynolds says. Among them is the
Department of Energy’s multimil-
lion-dollar contract for electron-
beam processing of photovoltaic cells
at Spire Corp., Bedford, Mass.
Reynolds says Darpa “is building on
that program” for possible VHSIC
applications using low-temperature
electron-beam technology for an-
nealing 3-inch silicon wafers. Under
the six-month-old program, Spire’s
“research results are excellent,” he
says, producing high-quality crystal
structures.

Reynolds also indicates that Texas
Instruments’ R&D efforts make it a
prime VHSIC contender. It has devel-
oped a vertial anisotropic etching
process that has produced a polysili-

con gate measuring 1,500 ang-
stroms, “smaller than anything else
anyone has ever made,” he says.

Computer interest. The gallium
arsenide technology being pursued
for the longer-term VHSIC effort is
generating the most " industry re-
sponse from mainframe computer
producers like 1BM, rather than from
signal-processing manufacturers,
Reynolds contends. Computer mak-
ers, he says, are interested in such
products as GaAs metal-semicon-
ductor field-effect transistors. 1BM
demonstrated under an Air Force
R&D contract several years ago that
MES FETs can be six times faster
than their silicon counterparts.
Moreover, computer makers are
excited about gallium arsenide’s 20
to 50 times lower power require-
ment.

In other action on the gallium
arsenide R&D front, the Darpa exec-
utive also discloses that Rockwell
International has just started fabri-
cating a 2-by-32-bit shift register
with approximately 550 logic gates
that works very well up to tempera-
tures of 200°C “with essentially no
change in power dissipation or
speed” and ‘“is, God willing, ex-
pected to be working [in reproduc-
ible form] by about April or June.” [J
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Instrumentation

Can new bus codes do the job?

Attempt to sharpen IEEE-488-1978 gets into device areas,
with result that some still find too many generalities

by Richard W. Comerford, Test, Measurement & Control Editor,
and Martin Marshall, West Coast Computers & Instruments Editor,

Engineers who have sweated to
implement the instrument interface
defined by the Institute of Electrical
and Electronic Engineers’ Standard
488-1978 have learned the hard way
where that document fails to provide
guidance. Now the group that origi-
nated that standard, the subcommit-
tee on instrumentation and computer
interfaces, is about to begin balloting
on a new document that may clear
some of the haze around the general-
purpose instrument bus—though
some experts deny it goes far
enough.

It should be noted that the 488
bus standard, as it is known, does
cover in good detail the portions of
the bus that it set out to describe—
the mechanical, electrical, and func-
tional requirements for linking units
that use it. But such definitions
establish only the beginning of
communication, the picking up of
the phone when it rings, so to speak.
The actual form of communica-
tion—the language that flows
through the receiver—has not been
codified.

In trying to formalize communi-
cating conventions, the subcommit-
tee enters a highly device-dependent
area, one in which individual manu-
facturers may be unwilling at pres-
ent to accept dictates. In its draft of
a recommended practice for such
conventions, therefore, it lays down
very few absolutes. Instead, it
couches its delineations in terms of
“preferred” or “recommended” op-
tions. As with the origin of many
other standards, industry demand
for a common practice may strength-
en these recommendations beyond
their present weight, so that the
recommended procedures may have
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far-reaching consequences.

Most of the proposal describes the
alternative header, numeric, and
separator (or delimiter) data fields
to be used in transmitting measure-
ment, program, status, and display
data. In general, the document
recommends but does not insist on
the elimination of spaces in fields.
For example, the preferred header
field is simply two uppercase alpha-
betical characters.

As alternatives, one or three
alphabetical characters are allowed,
as are letters plus spaces and letters,
spaces, and special characters. The
special character set excludes plus
and minus signs, the decimal, the
comma, and alphanumerics in order
to avoid confusion with other fields.
Headers are required for program,
or control, statements but are
optional for measurement state-
ments.

To clarify the alternatives it pres-
ents, the document uses a special
form of diagram called a syntax

diagram. The one illustrated on page
88 represents one of the three allow-
able types of numeric fields.

The proposal recognizes all three
types of numeric field representation
as preferred: fixed field or implicit
point (NR1), floating point (NR2),
and exponential (NR3). In each type
of representation, the use of spaces is
again disdained but not disallowed;
the use of a plus sign for positive
quantities is preferred, but optional,
whereas the use of a minus sign on a
zero value is disallowed. If exponen-
tial notation is used, the practice
recommends that the exponents used
be multiples of 3 with the mantissa
adjusted accordingly.

Suffix or not. The designer is also
given the option of attaching a suffix
to any of the three numeric formats
when specifying program data only.
The suffix, expressed as alphabetical
characters, specifies a range multi-
plier in units such as megahertz or
kilovolts.

One recommendation that may
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Probing the news

prove internationally significant is
the use of the decimal point as a
radix. To Americans who are accus-
tomed to its use this may seem triv-
ial, but Europeans have commonly
used the comma as a radix point and
the decimal as a separator. Thus this
recommendation represents a major
agreement between the two conti-
nents, one that may eventually unify
notation in engineering.

Having designated the decimal
point as a radix, the proposal goes on
to define the comma as the preferred
intrarecord separator (SR1), with
the semicolon as an alternative. SR1
is used to separate individual mea-
surements in a set and does not take
the instrument out of the talker-
active state, TACS. A separator is
required for a measurement state-
ment but is optional for a control
statement.

Separated sets. Sets of measure-
ments are separated by an SR2
delimiter, which can be either a
carriage-return (CR) followed by a
line-feed (LF) character or simply a
new-line (NL) character. Both are
given equal preference in the docu-
ment, and the ASCIHI code for LF and
NL are identical. When SR2 is used,
an instrument can be called on to
shift from the TACS state or it may
send another series of measurements
at a later time without intervening
action by either the controller or
another device.

With the sending of the SR3 sepa-
rator, the instrument signals that no
more measurements will be forth-
coming until it receives another
control statement. The preferred
SR3 format is an end message sent

onto the end-or-identify (EOI) line
concurrently with the last data byte
in a sequence. Alternative methods
are to send the end message concur-
rently with an NL character or to
send a CR followed by the end
message concurrently with an LF
character.

The definition of the status byte
used in serial polling of instrumenta-
tion by the controller is further
expanded in the proposal. The
IEEE-488-1978 states that one and
only one status byte will be recieved
from each instrument and that bit 7
of that byte is the service request
(RQS) channel. The proposal strong-
ly recommends that bit 5 of the
status byte be used to signal that the
respondent is either busy or ready
and that bit 6 indicate whether its
status is normal or abonormal. Defi-
nition of the remaining bits is left to
the designer, but the proposal rec-
ommends that bits 1 through 4 be
used before bit 8.

The proposal as it now stands
represents many hours of dedicated
effort by conscientious men. But the
question still remains whether it will
provide the industry with the guid-
ance it needs now.

Keep it loose. Don Loughry, inter-
face engineer for Hewlett-Packard
Co.’s Computer Systems group in
Cupertino, Calif., is secretary of the
subcommittee that generated the
document. He explains that the
rationale adopted in generating the
document was to provide a general-
ized format without restricting the
designer. “For example,” he says, “if
we were to say that numerics always
have to be sent in exponential form,
we would probably make everyone
angry.” Pointing also to the status
byte as an example, he says the

® O G
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New picture. Syntax diagram, counterpart of 488's state diagram, makes clear the choices
of format for a particular data field, NR1. Highlighting is added to show preferred format.
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document describes it in such terms
to give “as much freedom as possible
so that designers can solve prob-
lems.” He adds that, “though it may
not answer all problems, it is a
significant increase in the informa-
tion interchange between manufac-
turers.”

Hugo Draye, product planning
manager for control products at
John Fluke Manufacturing Co. in
Mountlake Terrace, Wash., is also a
member of the subcommittee. He
agrees with Loughry that the pro-
posal should offer a high degree of
freedom for the designer. “At this
point,” he says, “it is too early to try
and firmly fix codes and formats; too
much is happening in the design of
instrumentation for it to be rigidly
tied to specific forms.” Like Lough-
ry, he feels that the document should
form a basis for growth rather than a
hard-and-fast standard.

Not too loose. But Maris Graube,
corporate interface engineer for Tek-
tronix Inc. of Beaverton, Ore.,
another member of the subcommit-
tee, feels that what is needed is firm-
er direction. “In one respect there is
already a de facto standard, because
people are doing things a standard
way and we’re simply putting them
down on paper.” But he also sees
some areas that need to be addressed
more firmly. Referring to the end
message, he says, “You have to have
a single, universally agreed-upon
convention—for example, about
when you execute something after
you receive it, since otherwise data
can be misinterpreted or acted upon
too soon.” He suggests that design-
ers adhere as strictly as possible to
the preferred options noted in the
new practice.

Nelson Urdaneta agrees. As engi-
neering product manager for Racal-
Dana Instruments Inc. in Irvine,
Calif., he feels that more decisive
recommendations are needed. “If
you have to make allowance for all
possible forms of communication in
a design, you may never get a prod-
uct off the bench,” he says. Urdane-
ta, who has of late been closely
involved with implementing bus de-
sign, believes that if firm guidelines
are not provided, instrument design-
ers will probably come to an agree-
ment on their own, rallying around
the strongest proponent.
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Communications

Chip market overestimated, says ITT

One of the biggest potential customers calls maker’s figures
‘incredibly exaggerated’ even under ideal conditions

by Harvey J. Hindin, Communications & Microwave Editor

“Solutions to problems facing tele-
communications equipment manu-
facturers—how to get the results of
large-scale integration into their
products—will not be forthcoming
rapidly from Silicon Valley. This
will be especially true when the
semiconductor people begin to temp-
er their research and development
decisions with a realistic view of the
marketplace.”

That’s the viewpoint of Interna-
tional Telephone and Telegraph
Co.’s Tim Smith and Wil Riner.
Smith is telecommunications prod-
ucts marketing manager and Riner
is director of marketing, sales, and
business development at ITT North’s
Microsystems division in Deerfield
Beach, Fla. What’s more, says
Riner, “incredibly exaggerated esti-
mates of market size for telecommu-
nications chips on the part of some
suppliers are only drawing more
people into the market and adding to

the confusion.” He and Smith are
referring to such statements as “$1
billion in open market IC sales in five
years” and ‘“a market of $450
million to $700 million” or “$100
million market for codecs within a
few years.”

ITT believes that even if the most
optimistic assumptions about the
telecommunications market place
are made, these market figures
cannot be supported in any way.
“Suppose,” Smith says, that “the
entire industry agrees on standard
components for the telecommunica-
tions line card. This would include
codecs, filters, and subscriber-line
interface circuits (SLICs). Let’s fur-
ther say that none of the telecommu-
nications manufacturers have de-
cided to use their own captive
suppliers for component fabrica-
tion.” And adding another supposi-
tion—that the semiconductor manu-
facturers have learned the ins and

LOCAL CENTRAL OFFICE EQUIPMENT MARKET

{in thousands of lines)

Total market 9,397 10,051 11,336
analog 8,651 8,248 8,906
digital 746 1,803 2,430
Available market 1,761 2,154 2,848
analog 1.015 351 ‘ 418
Bell
independent . 1015 351 \ 418
digital [ 746 1,803 | 2,430
Bell ! 200 400 ‘ 550
independent 546 1,403 ‘ 1,880
Note: The available market 1s the entire independent market plus a varying percentage of Bell System market as the
less-than-5,000-hne digital market becomes accessible to general tiade manufacturers between 1980 and 1985
SOURCE. THE YANKEE GROUP
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outs of the specialized telecommuni-
cations manufacturers and the par-
ticular and unique ways they do
business —ITT estimates that
4,080,000 total available digital lines
(see the table for the central office
component of this figure) will be
available for digital switching in
1985 to be shared among the erst-
while suppliers.

To support this estimate, ITT
points out that the independent esti-
mates achieved by the Yankee
Group, a market research firm in
Boston, are very similar to theirs.
“This is hardly a vast monolithic
marketpace,” says Riner. In fact, he
explains further, there is barely
room for more than two suppliers if
equal market shares are assumed.

To make matters even worse, on
top of the original assumptions it
must be remembered that, in the
telecommunications world, a custom
chip is in actuality the standard
approach since typical system archi-
tecture varies widely among manu-
facturers. And, while equal market
share is perhaps remotely possible,
some telecommunications equipment
makers already have ‘“captured”
component capability that they will
surely utilize.

Possible error. If the market is
nowhere near the size that has been
mentioned, what can the semicon-
ductor people have in mind? ITT
feels that perhaps in some cases the
total Bell System has been included
in the available market figures. This
would ' be, says Smith, a serious
market-research error, since only
varying proportions of this market
can be expected to be open given the
present structure of the industry and
regulatory situation. And any
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changes, even if they are made,
would take years to implement.
Perhaps, ITT feels, the decision to
enter the telecommunications mar-
ketplace has been based on other
strategies. These strategies might
include direct line card sales to tele-
phone companies, direct PABX man-
ufacture, or getting into the office-
of-the-future business.

Still more problems. Aside from its
size, there are several other consider-
ations that are unique to the tele-
communications market. An under-
standing of these factors, says Riner,
is critical to gaining a toehold there.

In the first place, the market is
conditioned to a second-source ap-
proach. There is just too much at
stake to take the risk of a product
failure due to silicon problems.

Also, it is evolutionary rather than
revolutionary: with some exceptions,
it can hardly be said to be driven by
technology. Myriad regulations gov-
ern the use of anything that goes into
the system. Typically, new products
are tried on a very small scale, evalu-
ated, modified, and then reapplied
again on a slightly larger scale.
There are many iterations of this
process before anything resembling
product adoption is seen.

Related to the evolutionary nature
of the market is the fact that most
LS! applications in telecommunica-
tions—unlike other markets—must
interface with an existing system
that has evolved over generations.

And, finally, ITT claims that
premature product offerings, which
Silicon Valley has often been ac-
cused of, are not well received in the
telecommunications market. Such
techniques, says Smith, which have
been used in the data-processing and
consumer markets, will only destroy
product and technology credibility.

Hard-to-find specs. A major diffi-
culty that would-be suppliers of tele-
communications chips face is deter-
mining just what the industry needs.
It is difficult to ferret out the needed
information for codecs, for example,
as well as other chips, say Smith and
Riner.

Echoing this viewpoint is Christo-
pher Bailey, marketing and applica-
tions director of Mitel Semiconduc-
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tor Corp., Ottawa, Ont., Canada.
Mitel manufactures both the semi-
conductor chips and telecommunica-
tions equipment. One of the prob-
lems, Bailey says, is that typically
the codec is just one part of an elabo-
rate system that has an overall
system specification budget. “So just
what the codec needs to do is not
always clear or even well definable.
There are lots of tradeoffs to be
made.”

The semiconductor houses have
learned this to a large extent and
have hired, or are trying to hire,
engineers with inside knowledge of
the telephone industry. Those that
have succeeded have made it well
known to the telecommunications
equipment manufacturers.

Another big problem for Silicon
Valley is test software and special-
ized equipment for hardware test.
Again this requires not only major
investments in material, but in
skilled personnel who are in short
supply.

Lots of bucks. If a dollar value is
assigned to the codecs, SLICs, filters,
and few discrete components that go
into the 4-million-line market, a $50
million total value is estimated by
ITT for the available U.S. market.
That is hardly the stuff of which
fortunes are made. And, of course,
by 1985 the telecommunications
industry may well see excellent
filters and codecs combined on one
chip as well as other developments,
thus reducing this figure even fur-
ther, say Smith and Riner.

If the U. S. market for these chips
is small, the worldwide situation is
even worse, says ITT. In France, for
example, less than 30% of the popu-
lation even has a telephone. The
figure is somewhat higher in West
Germany, but even that is still not at
U. S. levels.

As for the Third World, that is a
big if: no one knows the size of that
market. In Brazil, the biggest South
American market, LM Ericsson of
Sweden seems to have the inside
track with the telephone industry.

Finally, there is Japan, and the
difficulties of selling into that mar-
ket —though not impossible to over-
come—are well known. ITT has
already gotten a foot in the door and
supplies Oki Electric with tone
receivers. O
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Ft. Worth
(817) 336-5401
Hamiiton/Avnet
Dallas
(214) 661-8661
Sterling Electronics

allas
(214) 357-9131

Houston
(713) 627-9800

Texas Instrument Supply Co.

allas
(214) 238-6821
UTAH
Diplomat/Alta
Salt Lake City
{801) 486-4134
Standard Supply Co.
Salt Lake Ci
(801) 486-3371

WASHINGTON
Bell industries
Bellevue
{206) 747-1515
Wyle Distribution Group
Seattle
(206) 453-8300

WISCONSIN
Electronic Expeditors
Milwaukee
(414) 228-8100

CANADA:
Distributors in major cities
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to 34 GHz.

Affordable
Amphenol’APC-3.5" Connectors:

When performance is critical
PaRCH above 18 GHz.

Amphenol APC-3.5 Connectors bring coax convenience to the
traditional waveguide system. A wide choice of plugs, jacks and
adapters that exhibit resonance-free, low VSWR performance to

APC-3.5 34 GHz is available. All at a price low enough for their use in
A Ge > typical applications.
: The rugged APC-3.5 has a wide (.020-in.) radial shoulder on the
APC-3.5 = outer conductor that provides high reliability and repeatability
to APC-7% after hundreds of matings.
= S Low leakage is assured because of the high contact force
?_,(‘ that can be applied to the wide gold-plated beryliium-copper shoulder.
The APC-3.5 can improve performance of existing systems merely by
5 changing from SMA connectors. No system redesign is necessary, since
the APC-3.5 mates directly with the SMA connectcrs.
Ah e For more information. call the sales office or distributor nearest you.

“=ava ] AMPHENOL NORTH AMERICA

A Division of Bunker Ramo Corporation

Amphenol North America Division Headquarters: Oak Brook. Hiinois 60521

Sales Offices: Attanta (404) 394-6298 » Boston (617) 475-7055 e Chicage: (312) 986-2330 » Dallas (214) 235-8:318 « Dayton (513) 294-0461
Denver [303) 752-4114 o Detroit (313) 722-1431 » Greensboro (9191 292-D273 « Houston (713) 444-4096 » Indianapoiis (317) 842-3245

Kansas City (816) 737-3937 » Knoxville {615) 690-6765 « Los-Angeles {213) 649-501% ¢ Minneapolis {612) 835-4595 » New York (516) 364-2270
Orlando (305} 647-5504  Philadelphia (215) 653-8750 ¢ Phaenix (6024 265-3227 » St. Louis (314) 569-2277  San Diego (714} 272-5451

San Francisco (408) 732-8990 « Seattie (206) 455-2525 « Syracuse (315) 455-5786 s Washington, DC (7C3) 524-8 700

Canada: Montreal (514) 482-5520 « Toronto (416) 291-4401 = Vancouver{604) 278-7636 ¢ International: Ogk Brook, lilinois TELEX 206-054
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Probing the news

Automotive electronics

Detroit wants higher quality

Semiconductor makers agree that added costs will be repaid
in better processes and production for other products

The medicine is expensive and tastes
terrible, but the domestic semicon-
ductor manufacturers are almost
eager to swallow the castor oil treat-
ment prescribed by their Detroit
customers. To improve their quality
image relative to offshore auto
makers, the domestic giants now
insist on higher quality electronic
components to make auto electronic
systems more reliable than military
or aerospace hardware.

All sides agree that, in the long
run, fewer returns or field repairs

by Larry Marion, Chicago bureau manager

will more than compensate for high-
er initial chip costs due to upgraded
semiconductor fabrication processes,
housekeeping, and material controls.
While device makers say the im-
provements are costly and tie up
valuable engineering manpower,
they concede that all the electronics
industries will profit from the pres-
sure from Detroit. Explains Frank
Schneider, vice president of the
automotive division of Signetics
Corp. in Sunnyvale, Calif., “The
production changes we made to

accommodate the automakers will
improve other Signetics products,
though it’s hard to measure the
benefits.” Another supplier notes
that the improved quality of power
transistors used in industrial applica-
tions is directly traceable to pressure
from Detroit.

About $1 billion in electronic
components for the 1981 cars will
soon be shipped to General Motors
Corp., Ford Motor Co., and Chrysler
Corp., and they will feature higher
quality levels than ever But auto

Solenoids

-

And when a standard solenoid won't d, ;

P&B will design one specially
to meet your requirements.
Special terminations,
mountings, plunger end
configurations, duty cycles

and intermediate voltages
are but a few of the options
available. We can also
design special solenoid
assemblies for a wide range of
applications.

& Potter & Brumfield Division,

AMEF Incorporated, 200 Richland
Creek Drive, Princeton, Indiana
47671. (812) 386-1000.

Potter&Brumfield
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makers are not yet satisfied and are
shooting for more than an order of
magnitude improvement from the
new level: 200 part failures per
million pieces of delivered compo-
nents is the mid-1980s goal at GM,
while Ford expects to halve the 0.1%
level within three years.

Acceptable quality levels of in-
coming parts over the past few years
have ranged from four failures per
hundred to the current 0.1%, to the
dismay of auto makers. “We can’t
stomach the wide range of failure
rates,” notes Jerome G. Rivard,
chief engineer for Ford’s Electrical
and Electronics division, Dearborn,
Mich., because of disrupted produc-
tion schedules and the duplicated
testing and inspection costs when the
buyer must check vendor screening.

The problems are not isolated to a
few manufacturers or a handful of
special items: “We’ve gotten some
huge headaches from major sup-
pliers” over delayed shipments due
to poor quality, he notes.

Weak die or wire bonds and lack
of oxide integrity are the kinds of
problems that frustrate assembly

Where GM dde_s its shopping

The biggest of Detroit's Big Three auto makers, General Motors, buys its
electronic components through its Delco Electronics division in Kokomo, Ind.
For the 1981 model year, Delco is purchasing components for use in radios,
engine controls, climate controls, and other electrical/electronic systems like
dashboard instrumentation. Also, Delco makes some of its own integrated
circuits, such as some microprocessors, based on Motorola designs.

It and other auto makers buy other microprocessors from Motorola,
Hitachi, Texas Instruments, Mostek, and Fairchild and low-power Schottky
logic from TI, Signetics, National, and Fairchild. They get analog-to-digital
converters from National and T, and bipolar linear circuits from those two,
Fairchild, and Signetics. Motorola, RCA, National, and Hitachi supply Detroit
with complementary-MOS digital gates. Programmable read-only memories
in U. 8. cars come from Signetics, Fairchild, and TI; those three along with
Motorola and Hitachi supply read-only and random-access memories. Delco

will also make its own MOS memories for 1982 models.

e — —

operations at GM’s Delco Electronics
division, Kokomo, Ind. Contamina-
tion during wafer processing plagues
the suppliers too: “We’ve seen prob-
lems with almost every kind of
metallic ion,” says Frank E. Jaumot
Jr., director of advanced engineering
at Delco.

Bounties paid. To help their
suppliers upgrade product quality,
GM and Ford paid bounties to
Motorola Inc., Signetics, National

Semiconductor Corp., and others, to
help them find and correct weak
points in the process. Explains
Schneider of Signetics, “We found
that it was very important to auto-
mate much of the production line in
order to eliminate human error. We
also significantly improved the
cleanliness of the manufacturing
environment and our materials con-
trol.” Motorola went the same route,
says Joseph Flood, Motorola Semi-

...and other solutions to your

tough design problems are found in

RBs growing product line.

. NEW Rocker
Actuated Mini-

Mag Circuit popular KH relay is only switching capacity for an

Breaker. Serves slightly larger than additional circuit in the

as both panel present 4 form C model same space as present
switch and circuit protector. Rated 3 amps at 30V DC, 3-pole KU. 5 and 10 amp
Trip-free operation. Maxi- resistive, or 120V AC, contacts available on both
mum operating voltage 100,000 operations open and enclosed versions.

250V AC or 50V DC. Wide

variety of trip curves, ratings
from 0.2 to 30 amperes. UL
Recognized; CSA Certified.

Circle 95

NEW 5-Pole KH Relay.
5 form C version of

minimum. Available
with plastic dust cover
or hermetically sealed
in a steel case.

Circle 57
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Circle 58

NEW 4-Pole KU Relay.
UL Recognized relay with

ldeal for use where switch-
ing for extra circuits is
needed, but additional
space is not available.

A=

Potter & Brumfield

NEW K10 General Purpose
Relay. Space-saving relay
has contacts rated 10 amps
at 28V DCor 120V AC, resis-
tive, 100,000 operations
minimum, Contact arrange-
ments to 2 form C. Ruggedly
constructed for use in alarm
systems, control assemblies
and other applications re-
quiring 10 amp switching

in a limited space

Circle 63



100, ¢

programmable
microvolts dc
calibrator/standard

]

Programming
IEEE 488 (GP/IB).
or
Binary
or
Parallel/Serial

Range Control
+0.1 .V to =1000Vdc
+10nA to 10 Amps dc

Local/Remote
Program lines
remain connected.
Uninterrupted
program up-date.

Resolution (1ppm)
24 Bits (BCD)
or
20 Bits (Binary)

Prices" start at

%1895

Output Specifications

Optional Functions

Programming Options
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Probing the news

conductor Products Group manager
of reliability and quality assurance,
and, in addition, re-evaluated design
margins.

To meet the 0.1% level for the
1981 cars, semiconductor makers
shoot for significantly lower failure
rates to avoid last-minute problems
with the auto makers. For example,
Donald L. Denton, Delco division
quality assurance manager at Texas
Instruments Inc. in Dallas, says its
production will have an overall
0.065% failure rate. However, con-
cedes Gene McFarland, assistant
vice president and marketing man-
ager for automotive consumer prod-
ucts, TI is not meeting all of the
requirements in all types of compo-
nents at present, particularly the
more complex chips.

Language talk. High volume and
tight specifications require closely
calibrated test instrumentation, and
semiconductor makers report éxten-
sive discussions with their customers,
just trying to talk the same
language. “When you’re talking
about such a small percent [rejection
rate], you must have really good
electrical correlation between their
test machines and ours,” says Den-
ton. McFarland reports that up to
six weeks is required after start-up to
focus on the right test parameters.

Smoothing out the test parameters
now is a key factor in the future of
the marriage between device makers
and auto assemblers—the huge
number of integrated circuits or-
dered by Detroit to meet fuel econo-
my and emission control precludes
100% testing. “Our big hope is to
put more of the testing burden on
the supplier, because the cost of
double inspections is very high,”
explains Rivard of Ford, and other
auto makers share his outlook. To
phase out in-house inspections with-
in three years, Ford wants vendors to
generate inspection reports and cer-
tify that products meet the specifica-
tions. Currently, Ford does lot sam-
pling with 100% inspections of lots in
which a bad component is found.

Over at GM, large-scale ICs are
now undergoing 100% testing, in-
cluding burn-in at three tempera-
tures. However, notes Robert Costel-

Electronics /January 3, 1980



Fluke Portable Test Instruments
“Engineering designed
this new counter with all the features
our production people asked for.”

You'd expect our production favorites on lines everywhere. built-in switchable filter and a X1
management to be biased in favor “This new Universal Counter to X100 continuously adjustable
of our new 7250A Universal is just what we asked for. A attenuator eliminate unwanted
Counter/Timer. But when we bench-top basic function 80-MHz triggering. The input amplifiers
challenged them, they told us why instrument with the measurement feature the accuracy and reliability
Fluke Counters are becoming modes our people use most. A that only Fluke-designed thick-film

hybrid circuits can provide. And
Fluke’s commitment to quality
insures maximum uptime at a
price that’s right for the line —
only $675 U.S”

Built for

system automation.

“We're installing new
automated test procedures. And
the 7250A Universal Counter
fits right in. By adding the
1120A Translator and the
7250A’s talk-only interface
option, we can build an
inexpensive IEEE-488 system.
The 7250A also uses the unique
Fluke Portable Test Instrument
(PTI) design for latching our
instruments together in a neat,
uncluttered package”
Convincing evidence.

Our production managers
are sold on our new 7250A. How
about you? For more
information call toll free
800-426-0361; use the coupon
below or contact your Fluke
sales office or representative.

®

- D D D S S S S S S S S D G S D S S G D D S an G e
IN THE U.S. AND NON-
EUROPEAN COUNTRIES:  IN EUROPE:

John Fluke Mfg. Co., Inc. Fluke (Holland) B.V.
P.O. Box 43210 MS # 2B P.O. Box 5053,
Mountlake Terrace, WA 98043 5004 EB Tilburg,

(206) 774-2481 The Netherlands
Telex: 32-0013 (013) 673 973 Tlx: 52237

' [J Please send 7250A specifications.
. g [J Please send information on Fluke's

= | 125-MHz 7260A and 7261A Counters.
[ Please send IEEE-488 Translator info.
[J Please have a salesman call.

Name

Title ~ Mail Stop

Company B o
Address

o City State Zip

Telephone ( ) ~ Ext.

For technical data cirele no. 97
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'MPU Controlled

Circuit Tester

PERFORMANCE!
PRICE!
PAY-BACK!

DIT-MCO
MODEL 1042

Control Console:
1.Key Pad
2. Diskette Drive
3. Address Displays
4, Alphanumeric Printer

Switching Console:

5. 128-Termination Switching Modules

6. 4096-Termination Capacity Plugged for 2048T
CRT Operator Console:

7. Data Base Edit

Model 1042 is afully automatic, micro-
processor confrolled, high speed,
solid state, self-programmable circuit
tester featuring...

¢ Test program printout in both
analyzer and UUT language,

e Pluggable solid state switching
expandable to over 16,000 T
capacity.

Price Performance Factors Of Model 1042 Bring Test/QA
Cost Savings To Areas Where Costs-To-Test Previously
Were Marginal Or Prohibitive.

o Diskette test program storage.
e Data base edit capabllity.

e Product error printout.

e Test program listing on printer.
e Self program and playback.
L]

Assynchronous communications link
with host computer and port for
download batch transfer of test
program.

The Model 1042 price-performance
factors result in a highly cost
effective test system. Coupled with
a DIT-MCO "PREMIER LINE” access
fixture it provides a test package
offering the speed, versatility,
flexibility, and overall test

performance to sharply reduce

throughput time and re-work costs.

Cali or write now to see how your
testing problems can be solved,
economically, fast, and with a
quick pay-back on equipment
investment.

DIT-MCO INTERNATIONAL
CORPORATION

The Difference in Testing!

5612 Brighton Terrace e Kansas City, Missouri 64130 e Telephone: (816) 444-9700
Telex Number 42-6149
European Technical Representative, RADIX HOUSE, Central Trading Estate, Staines Middlesex, TW18-4-XA,
England. Telephone: (0784) 51444
TEL Shinjuku Nomura Bidg., 26-2. 1-Chome, Nishishinjuku, Shinjuku-ku, Tokyo 160, Japan, Tel: (03) 343-4411

98 Circle 98 on reader service card

Probing the news

lo, director of purchasing at Delco,
“‘there’s not enough inspection
equipment in the world to do 100%”
of future volume.

If semiconductor makers can de-
liver the volume and quality levels
Detroit wants for the 1981 model
year —the year GM converts all of its
annual production of 5 million cars
to microprocessor-based engine con-
trols—then auto makers will be a big
step closer to dismantling their
incoming inspection stations. How-
ever, Rivard of Ford and others are
not yet convinced that the relation-
ship between the two industries has
matured to that level of intimacy.

Time needed. Schneider of Signe-
tics says it will take time, perhaps
longer than Ford or GM now envi-
sion, for consistent high-quality pro-
duction to obviate the need for
buyers to inspect incoming parts:
“This question is analogous to the
question of when one stops counting
his change in a department store
checkout line. Eventually you build
up faith in the process and you just
pocket the change. We agree with
the goal of dropping incoming inspec-
tion. When will they be ready?”

In the courtship days between the
auto makers and the electronics
companies, each side criticized the
other for not understanding the
existing cost and pricing structures.
After a few years of working
together, though, buyers and sellers
are much closer together. For exam-
ple, Jaumot of Delco says “We are
willing to pay for increased reliabili-
ty, if we can get it. It is painful to
pay for higher-reliability parts, but
in the long run it saves us money in
lower production costs.” A Motorola
official confirms the new philosophy:
“Detroit now does life-cycle costing,
and they see that it is worthwhile to
pay extra for increased quality.”

In fact, Rivard says Ford is willing
to pay 10% to 50% more for higher-
quality electronic components.
Schneider of Signetics notes that
going to 0.1% from 1% added about
20% to the cost. ‘“There’s no agree-
ment on what is the next step down
from the 0.1% level,” he says, “but
when we get there I suspect the cost
factor will become significant.” [

Electronics / January 3, 1980



Fluke Portable Test Instruments

Quick-change artist vs. the thinker.

Either way you win. Five easy interfaces. compatible with IEEE-488,

Meet Fluke’s new thermal For printing flexibility or that RS232C, parallel ASCII, BCD or
instrument printers. They answer  one special job, the 2020A PTI polling for Fluke’s line of
printing problems with intelligence Universal Printer, starting at just ~ Portable Test Instruments (PTT).
and unsurpassed flexibility. *$745, is for you. Five Choose one, or all five interfaces.
Whether you choose the 2030A interchangeable interfaces make it ~ With just a screwdriver you can

Computing Printer or the reconfigure the quick-change
2020A Universal : | — artist in minutes.

" y e
Printer, you’'ll find : The thinker in control.
that suddenly,

—— : -
— ' F @ For an intelligent printer to
printing is easy. - f

SLER | match up with Fluke’s PT1
—_ voltmeters, counters, and
thermometers, choose the 2030A
Computing Printer. At just
*$995, it’s long on performance
features, including multiple-
instrument scanning, seven
print modes, math computa-
tions and alarms. It even plots
trends with a graphic trace.
Simple systems

without software.

Both printers are part of
Fluke’s growing PTI family.
Modular packages and simple
interfacing let you quickly stack
and latch single instruments
into economical printing
systems without writing
software or buying an expensive
IEEE-Controller.

The rest of the story.

For the whole story, give us
a call at 800-426-0361 or com-
plete the coupon below. We'll
make printing easy for you.

*U.S. prices only.

®

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

John Fluke Mfg. Co., Inc. Fluke {(Holland) B.V.

P.O. Box 43210 MS #2B P.0. Box 5053, 5004 EB
Mountlake Terrace, WA 98043  Tilburg, The Netherlands
(206) 774-2481 (013) 673 973

Telex: 32-0013 Telex: 52237

Tell me more about easy printing.

[] Send me a literature package.

[J Let’s not mess around — arrange a demo.

[JJ I'm a competitor — How’d you make printing
80 easy anyway?

Name - —
Title o ~ MailStop
Company

Sddal _— : , —
City o State Zip
’I_‘elepho_ne( ) Ext.

For literature circle no. 99
E1 1/80
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This book can save
your company
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Rental Electronics, Inc.
(800) 227-8409

F--------------------------q

0O Send me a copy of this book. Soon, please. In O tunderstandyou have scads of dataterminalsand I
these inflationary times, my company would lil;e to printers for rent off-the-shelf. Send me a brochure. I
save money. Your 1979-1980 Rental Catalog might O I need immediate assistance. Have someone

CITY/STATE/ZIP

PHONE
Please complete this coupon and mall to: Rental Electronics, Inc./19525 Business Center Dr./Northridge, CA 91324

j hele phone me quickly here: |
O I'd like acopy ofyour 1979-1980EquipmentSales (A C) (number) (ext.)

l Catalog, too. | . - - - I

l D I'm interested in desktop computers. Send me a El mhaf;z:eecmc interest in the following electronic I
copy of your Hewlett-Packard Desktop Computer quip! .

l rental brochure. I
O I'd like to see a brochure on Intel's Intellec®

l Microcomputer Development Systems now for rent. I

l NAME TITLE I

l ORGANIZATION I

l ADDRESS MAIL STOP. I

h--------------------------d
"Rental Electronics, Inc. 1980
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Probing the news

Photovoltaics

MIS spells solar cell hope

Metal-insulator-semiconductor technology should be cheaper

than pn junction because it requires less processing

by Martin Marshall, San Francisco regional bureau

Metal-insulator-semiconductor tech-
nology is generating some excite-
ment in the solar-energy field.
Although there are still major ques-
tions on MIS’s adaptability to pro-
duction and its field reliability, it
may become the solar-cell technolo-
gy of the late 1980s.

That possibility rests upon the fact
that there are fewer manufacturing
steps involved in MIS technology
than in pn junction technology, and
thus it should be cheaper to produce.
In fact, the formation of a pn junc-
tion is itself eliminated, because the
metal on silicon forms the needed
barrier.

“Theoretically, MIS technology
should have an advantage over pn
junction technology when thin-film
polycrystalline material or amor-
phous thin-film silicon is used,”
notes Kris Koliwad, manager of
technical development for the low-
cost solar array project at the Jet
Propulsion Laboratory in Pasadena,
Calif. “That is because pn junction

technology is not easily adaptable to
thin films. We don’t even know how
to dope pn junctions in amorphous
silicon.”

Since polycrystalline and amor-
phous silicon are the cheapest forms
of silicon for solar cells, coupling
these materials with the fewer man-
ufacturing steps involved in MIS
technology seems all the more prom-
ising. Koliwad hastens to add, how-
ever, that it will be at least 1986
before MIS has passed even the inter-
mediate reliability benchmarks.

Others are hoping that the time-
table can be accelerated. Rajendra
Singh of Colorado State University
in Fort Collins points out that the
MIS technique is not new. “These are
the same techniques used in metal-
nitride-oxide-semiconductor memory
devices today,” he notes. “The
difference in photovoltaics is the
thickness of the oxide layer.”

Key to the sample MIS cell shown
in the figure is the growth of a sili-
con-dioxide layer over the doped

Al GRIO {1 um THICK)

Si0 (690 A)

Cu (50 &)

Cr (20-30 A)

$i0, (25 A)

X

POLYCRYSTALLINE
SILICON (15 mil)

N Al OHMIC CONTACT (1 um)

Metal’'s the key. In an MIS solar cell, successive layers of silicon dioxide and metal form a
Schottky barrier junction, giving a strong inversion at the base-semiconductor interface.

102

polysilicon substrate, followed by
deposition of a semitransparent
chromium layer. These ultrathin
layers become a Schottky barrier
junction and are topped with a
copper layer reducing device resistiv-
ity, a chromium oxidation barrier,
an aluminium grid, and a silicon
dioxide antireflective coating.

Efficiencies. So far, the best MIS
solar-cell efficiency obtained has
been an impressive 17.6% (peak
watt) obtained by Martin Green of
the University of New South Wales,
Australia. This cell, however, used a
very fine grid layer and single-crys-
tal silicon, both considered too
expensive for mass production.

A more practical result is the effi-
ciency of 9% (peak watt) obtained
on polycrystalline silicon by Wayne
Anderson of the State University of
New York at Buffalo. This result
approaches the 10% to 11% efficien-
cy targeted by the Department of
Energy for 1985 solar cells.

A proposed automated factory
geared toward the production of MIS
photovoltaic cells may help them
meet the DOE’s 1985 cost target. The
detailed proposal is based upon the
Jet Propulsion Laboratory’s model-
ing program for solar-array—-manu-
facturing industrial costing stan-
dards (Samics). Singh and his co-
workers presented it last month at
the Miami International Conference
on Alternative Energy Sources.

“From a fabrication point of view,
the structure is one of the simplest
possible with a minimum of steps
involved,” asserts Singh. “It has six
steps, instead of the eight to ten for
conventional pn processes.”

Questions. Two dark clouds hang
over this rosy picture of future MIS
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The ubiquitous Spectrol dials
and the universal Spectrol pot

Models 15 & 16 Dials/Model 534 Pot

Two of the industry’s most popular turns-counting dials
are Spectrol’s Model 15 digital and Model 16 concentric. And you will
often find these “ubiquitous” dials backed-up behind the panel by Spectrol’s
Model 534 “universal” pot. It’s a winning combination worth looking into - easy
reading dials that look good on everybody’s panel, plus a versatile,
wirewound, precision potentiometer available in so many
standard and special variations it will fit almost
everybody’s application. Call or
send for data sheets.

SPECTROL ELECTRONICS GROUP
UNITED STATES Spectrol Electronics Corporation P.O. Box 1220, City of industry, Calif. 91745, U.S.A. » (213) 686-1280 » TWX (910) 584-1314
UNITED KINGDOM Spectrol Reliance Ltd. Drakes Way, Swindon, Wiltshire, England s Swindon 2135t « TELEX: 44692
ITALY SP Elettronica SpA via Carlo Piscane 7, 20016 Pero (Milan) Italy « 35 30 241 « TELEX: 330091
GERMANY Spectrol Electronics GmbH Oberauerstrasse 15, 8000 Munich 70 West Germany « (G89) 7145096 « TELEX: 05-213014
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Do you want to see the

whole universe of power?,
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it's herefor he taking.

| wanted to see the whole universe of power,
but your insert wasn’t there for the taking.
Rush me another to this address:

Name
Title
Company
(Incl. Division if any)
Address (Incl. Post. Code)
Country

Mail to:
SGS-ATES Semiconductor Corporation - Waltham, MA 02154 - 240 Eear Hilt Road -
Tel. (617) 890-6668.
SGS-ATES Componenti Elettronici SpA - Via C. Olivetti, 2 - 20041 Agrate Brianza
(Milan) Italy - Tel. (039) 6555-1.
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Probing the news

photovoltaics. One is the delicacy of
processing and handling the cells.
“Since these are surface-type de-
vices, the applications of the metalli-
zation layer to the cells—and espe-
cially applying the interconnections
between the cells—is a very tricky
process,” explains JPL staff scientist
Richard Stirn. “The cell is also diffi-
cult to handle in that we can’t weld
it and in that it requires low-temper-
ature solder.”

The second question is the cells’
durability in the field. Atmosphere
contaminants such as water vapor,
oxygen, and even smog can modify
the oxide-semiconductor interface
properties. Such contaminants can
make the oxide insulator layer grow
thicker, thus decreasing light absorp-
tion and increasing the series resist-
ance of the layer. This resistance, in
turn, progressively decreases the
efficiency of the cell.

In defense of the process, Ander-
son points out that an epoxy-based
silver paste has been developed that
will cure at low temperatures and
that may be used instead of nickel-
coated low-temperature solder. He
also argues that high-temperature
processing costs more.

As for reliability, he notes that
“varying reliability results have been
obtained, because they depend
greatly upon the fabrication tech-
niques. If the proper encapsulation
techniques are used, a great many
reliability problems are avoided.”

He acknowledges, however, that
much more study and experimenta-
tion is needed before MIS photovolta-
ic technology can give pn junction
technology any real competition.

On this point Koliwad agrees,
noting that JPL has set aside MIS
photovoltaics because it is concerned
with meeting objectives in 1985 and
that pn junction technology is far
enough along to give hopes of meet-
ing those objectives. He spcculates,
however, that ““in the late 1980s, M1S
photovoltaic technology may have
passed enough benchmarks to have
proven itself reliable. At that time it
will be a replacement technology,
but it is not worth holding up today’s
pn junction programs simply for that
eventuality.”
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DIMENSIONS OF PERH

FCTION

N THE UNIVERSE OF

POWER
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Fl BU326A [NPN | 900]400| 8[1.5(2.5/0.5 |05 [2.5/05 | 75 {TO-3 @
< { BU326S |[NPN | 800|400 82 | 4/1.25|0.3typ|2.5/0.5 | 60t|{TO-3
v BUW22 | PNP | 400|350 [10(1.5 [2.5/0.5 {0.3typ|2.5/0.5 |100 |TO-3
BUW23 | PNP | 500/400(10(1.5| 4/1 |05 3/0.6 |125 {10-3
BUW24 |NPN | 450/350|10(1.5 |2.5/0.5 | 0.3typ|2.5/0.5 [100 {TO-3
BUW25 |NPN | 600/400|10{1.5| 4/1 |0.5 | 3/0.6 |125 |TO-3
BUW26 |NPN | 800(450[10{1.5| 478 |05 |~3/06 |125 |T0-3
BUW32 |PNP | 500|400|15[1.5| 5/1 |o0.8 5/1 |125 |10-3
BUW34 |NPN | 500[400|15/1.5| 5/1 |08 5/1 |125 [T0-3
BUW35 |NPN | 800{400[15{1.5| 5/1 |o0.8 5/1 ° |125 |10-3
BUW36 | NPN| 900{450(15{1.5| 5/1 |o0.8 5/1 |125 |{T0-3
BUW44 30(4.5[10/2 |08 [10/2 [175 {T1O-3
30{1.5|10/2 |08 |10/2 |175 |10-3
30{1.5|10/2 |o0.8 |10/2 175 |10-3
5/1.5|2.5/0.5 {0.8 |2.5/0.5 | 85 |TO-3
12(1.5| 6/1.2 |o0.8 6/1.2 107 |TO-3
30{1.5[10/2 |08 10/2  |125 |T0-3
15(1.5| 5/1 |05 5/1 |125 [T0-3
8(1.5(25/05 |05 |2.5/06 | 75 |TO-3
8|3 | 4/1.25/0.5typ| 4/1.25| 601{TO-3
8|3 4/1.2510.5typ| 4/1.25| 601} TO-3
g 8|3 | 4/1.25/0.5typ| -4/1.25| 601/T0-3
o N 15/3.3( 8/2.5 |1 8/2.5 125 |T0-3
15[3.3| 8/2.5 |1 8/2.5 |125 |T0-3
B ’ 15|33 | 8/2.5 |1 8/2.5 |125 {TO-3
.;a;v 10[1 | 3/06 |08 3/0.6 {100 |T0-3
‘ Ll MAS 10(1 3;0.6 0.8 3;0.6 100 |T10-3
. T e, 16[1.5| 5/1 |1 5/1 |125 |10-3
HIGH CURRENT SWIFGH: A 1615 5/1 |1 5/1 (125 |TO-3
NS 30{1.5| 10/2° |07 | 10/2 [1/5 |TO-3
. WRTEs S e b W . 400130l1.5110/2 lo.7 10/2 1175 |TO-3
& E g2z 8 |28 | (& |
- € lo |g otz |2 |= |= N S
s (5] : . .
3 8 s £ R K- [ l
2 ; e MULTIEPITAXIAL HV.
h @ .
. > 3 ' Vi
oy DARLINGTIONS
2N5038 | NPN | 150 | 90 | 20 |1 12 | 0.5]12/1.2 | 140|TO-3 HIGH VOLTAGE HIGH POWER SWITCHING
2N5039 | NPN [120| 75 [ 20|1 | 10 | 0.5(10/1 140|70-3 |
2N5671 | NPN [ 120 | 90 | 30]0.75 | 15 | 0.5|15/1.2 | 140{TO-3
2N5672 | NPN | 150 | 120 | 30{0.75 | 15 | 0.5}15/1.2 | 140(TO-3 w > o lo IS |s @m e |a [|w
2N6032 | NPN [ 120 | 90 | 50{1.3 | 50 | 0.5|50/5 140|T0-3* | > = 18 1° |4 [|= = o
2N6033 | NPN | 150 | 120 | 40 |1 40 | 0.5(40/4 140 |TO-3* | - < 1> ¢ 2RO = <
2N6354 | NPN | 150 | 120 | 101 10 | 0.2| 5/0.5 | 140|T0-3 3 3]
2N6496 | NPN | 150 | 110 | 15[ 1 8| 05| 8/0.8 {140{TO-3 = &
BUR20 | NPN | 160 | 125 | 50 |1.2 50 | 0.3(50/5 200|T0-3*
BUR21 | NPN | 250 | 200 | 40{1.5 | 25 | 0.4|25/3 | 200{TO-3*
BUR22 | NPN | 300 | 250 | 40 /1.5 | 20 | 0.5{20/2.5 | 200|T0O-3*
gugso N'F';N 168 126 | 70|16 | 70 | 0.7 7057 350|T0-3* . !
URS1 | NPN | 250|200 | 60|1.5 | 50 | 0.6|50/5 | 350{T0-3
BURS2 | NPN | 300 | 250 | 60|15 | 40 | 0.6|40/4 | 350|TO-3* oo PiEn 0430 2 [ 18 [{25/0.00 |} oy ¥S] 10-220
BUX10 |NPN | 160 [ 125 | 25 (1.2 | 20 | 0.3|20/2 | 160{T0-3 U911 | NPN (450 | 400 | 8 | 1.8 ] 25/005 | — | 75 T0-220
BUX11 | NPN {250 | 200 [ 20{1.5 | 12 | 0.4|12/1.5 | 150|T0-3 BU912 | NPN 1500 | 450 | 8 [ 1.8 |2.5/0.05 —|.75| T0-220
BUX11IN | NPN | 220 [ 160 | 20|1.5 | 15 | 0.5(15/1.88 | 150(T0-3 BU920 | NPN 1400 | 350 | 15 | 1.8 | 7/0.14 | — [125] TO-3
BUX12 | NPN [ 300 | 250 | 20|1.5 | 10 | 0.5/10/1.25 | 150|T0-3 BU921 | NPN 1450 | 400 | 15 | 1.8 | 7/0.14 — {125} T0-3
BUX40 | NPN | 160 (125 | 20|{1.6 | 15 | 0.4|15/1.88 | 120{TO-3 BU922 | NPN 1500 | 450 | 15 [ 1.8 |I 7/0.14 — 125 | T0-3
BUX41 NPN | 250 [ 200 | 15}1.6 8| 08| 8/1 120|TO-3 BU930 | NPN |400 | 350 | 20 1.8 | 10/0.300 - |150 | TO-3
BUX41N | NPN | 220 [ 160 | 18 {1.6 | 12 | 0.8[12/1.5 | 120|T0O-3 BU931 | NPN |450 | 400 | 20 | 1.8 | 10/0.3 — 1150 | TO-3
BUX42 | NPN | 300|250 | 1211.8 6 { 1.2] 6/0.75 | 120|70-3 BU932 | NPN 1500 | 450 1 20 | 1.8 || 10/0.3 - 1150 TO-3

* These transistors are

in a moditied TO-3 package with a special thick

flage and thick copper pins

©7 7| 2N4BYS |NPN | 120 60 | 5|40 | 1% | 2| 50] 7 [10-3Y
2N4896 | NPN | 120 | 60 51100 1% 218 7 | T0-39
2N4897 | NPN | 150 | 80 5140 1% 2160 7 | TO-39
2N4898 | PNP 40 | 40 41100 | 0.6 1 3125 | TO-66
2N4899 | PNP 60 60 41100 | 0.6 1 3|25 | TO-66
2N4900 | PNP 80| 80 41100 | 0.6 1 3|25 | TO-66
2N4910 | NPN 40| 40 4110L! | 0.6 | 3[25 | TO-66
2N4911 | NPN 60| 60 41100 | 0.6 1 325 | TO-66
2N4912 | NPN 80| 80 41100 | 0.6 1 3)125 | TO-66
2N5151 | PNP | 100 | 80 5120 1.5 5§| — 110 | TO-39
2N5152 { NPN | 100 | 80 5120 1.5 5§} — 110 F TO-39
2N5153 | PNP | 100 | 80 5140 1.5 5§|— ]10 | TO-39
2N5154 | NPN | 100 | 80 5|40 1.5 5§{— {10 | TO-39
2N5336 | NPN 80| 80 5|20 1.2 51 30f 6 | TO-39
2N5337 | NPN 80| 80 5|40 1.2 5§ 30} 6 § TO-39
2N5338 | NPN | 100 | 100 5120 1.2 21 30| 6 |iTO-39
2N5339 { NPN | 100 | 100 5|40 1.2 2| 30| 6 | TO-39
2N5415 | PNP | 200 | 200 1]30 2.5 0.05 | — {10 | TO-39
2N5416 | PNP | 350 | 300 130 2 0.05 | — |10 | TO-39
2N5427 | NPN 80| 80 7130 0.7 2| 30|40 | TO-66
2N5428 | NPN 80| 80 7(60 0.7 2| 3040 } TO-66
2N5429 | NPN | 100 | 100 7130 0.7 2| 30]40 | TO-66
2N5430 { NPN | 100 | 100 7|60 0.7 2| 30]40 | TO-66
2N5679 | PNP | 100 | 100 1|40 0.6 0.25 | 30|10 | TO-39
2N5680 | PNP | 120 | 120 1140 0.6 0.25 | 30|10 | TO-39
2N5681 | NPN | 100 | 100 1140 0.6 0.25 | 30|10 [ TO-39
2N5682 | NPN | 1201 120 1140 0.6 0.26 | 30110 | TO-39
%1 =50mA °T=50°C *+Ic=0.5A ‘eic=0.25A ,
[Wee=1V *ic=5A- Mic=2A i
*ic=20mA,
HIGH VOLTAGE SWITCHING :
Pt | Pl A 5s i
g E 2122129 |2 €< |2 |8,
Ps [ 812 =13 i = L3 N L
- o x . b 4
I < f
2 IPIELFIER 1B PP e |2
a 3 o : ® |
8 . = | !
> S ‘
) i
o
B8U406 NPN | 400(200 (10]1 5/0.56 {0.75 |5/0.5 |60 | TQ-220
BU406D [NPN |400| — (101 5/0.65|0.75 |5/0.65/60 | TO-220
BU406H [NPN |400{200 (101 5/0.8 |0.4 5/0.8 |60 | TO-220
BU407 NPN 1330150 |10 }1 5/0.5°10.75 [5/0.5 |60 | TO-220
BU407D [NPN | 330 — |10}1 5/0.65{0.75 |5/0.65/60 | TO-220
BU407H {NPN | 330150 |10{1 5/0.8 |0.4 5/0.8 {60 | TO-220
BU408 NPN {4001200 101 6/1.2 |0.4 6/1.2 |60 | TO-220
BU408D |[NPN {400 — [10]1 6/1.2 |0.5 6/1.2 |60 | TO-220
BU409 NPN |250[150| 7|1 3/0.4 |- — 60 | TO-220
BU606 NPN | 400200 |10(1 5/0.5 {0.75 [5/0.5 {90 | TO-3
BU6G06D |NPN |400f — |10{1 5/0.65{0.75 |5/0.65/90 | TO-3
BU607 NPN |330]200 |10(1 5/0.5 [0.75 |5/0.5 |80 | TO-3
BU607D |NPN |330{ — {10(1 5/0.65/0.75 |5/0.65/90 | TO-3
BU608 NPN | 400]200 [10[1 6/1.2 |0.4 6/1.2 |90 | TO-3
BU608D | NPN | 400 — {10{1 6/1.2 |0.5. |6/1.2 |90 | TO-3
BUY18S | NPN [ 400|200 101 5/0.5 |1 5/0.5 {50%| TO-3
BU8B06* | NPN |400{200|15/1.5| 5/0.05]1 5/0.05/60 | TO-220
BUB0O7* |NPN |330[150|15{1.5| 5/0.05(1 5/0.05|60 | TO-220
BUWG66* | NPN | 4001200 [15]2.5 [10/0.25|0.2typ}5/0.05{90 | TO-3
BUWG67* | NPN 1330120011512.5 110/0.2510.2typl 5/0.06/90 | TO-3

D = Integrated damper diode % Tc =76°C ‘e togronly for TV horiz. deflection
* Fast darlington with integrated speed-up diode

C[2N6122 [ 2Ne125 ) 60 [ e0f 4 [ 25700 ] 1.5 40| TOL2Z0!
2N6123 | 2N6126 80 | 80} 4 | 20|06 1.5{ 40 | TO-220
2N6288 | 2N6111 40 | 30| 7 | 30]1 3 | 40| TO-220
2N6290 | 2N6109 60 | 507 | 301 2.5| 40| TO-220
2N6292 | 2N6107 4 80 | 701 7 | 30/1 2 | a0 10-220
°lc=5A
DARLINGTONS

LINEAR AND SWITCHING APPLICATIONS
g S IS |12 | BEe2 |2 |8
Z o o oS ©x ) & <
2 AT L BT 1B
> > % [ Z
& 2
- s
g | 2 &
Z a
BD675A | BD676A | 45 | 45| 4 750(2.8 | 2 40 | 7O-126
BD677 | BD678 60 | 60| 4 750125 | 1.5 | 40 | 10-126
BD677A | BD678A | 60 | 60| 4 750(2.8 | 2 40 | TO-126
BD679 | BD68O 80 | 80| 4 750/2.5 | 1.5 | 40 | TO-126
BD679A | BD680A | 80 | 80| 4 750(2.8 | 2 40 | TO-126
BD681 | BD682 100 | 100 | 4 750(2.5 | 1.5 | 40 | TO-126
BDW23 | BDW24 45 | 45| 8 750|2 P 50 | TO-220
BDW23A( BDW24A | 60 | 60! 6 750(2 2 50 | TO-220
BDW23B| BDW24B | 80 [ 80| 6 750|2 2 50 | TO-220
BDW23C| BDW24C | 100 | 100| 6 750(2 p 50 | TO-220
BDW93 | BDW94 45 | 45(12 750|2 5 80 | TO-220
BDW93A| BDW94A | 60 | 6012 750(2 5 80 | TO-220
BDW93B| BDW94B | 80 | 8012 750(2 5 80 | TO-220
BDWS3C| BDW94C | 100 [ 100 (12 750|2 5 80 | TO-220
| BDX53 | BDX54 45 | 45| 8 750(2 3 60 | TO-220
BDX53A | BDX54A | 60 | 60| 8 7502 3 60 | TO-220
BDX53B | BDX54B | 80 | 80/ 8 750|2 3 60 | TO-220
BDX53C | BDX54C | 100 [ 100 8 760|2 3 60 | TO-220
BDX85 | BDX86 45 | 45{10 7502 4 100 | TO-3
BDX85A | BDX86A | 60 | 60(10 7502 4 100 | TO-3
BDX85B | BDX86B | 80 | 80|10 750|2 4 100 | TO-3
BDX85C | BDX86C | 100 | 10010 75012 4 100 | TO-3
BDX87 | BDX88 45 | 45|12 750(2 6 120 | TO-3
BDX87A | BDX8BA | 60 | 6012 750(2 8 120 | TO-3
BDX87B | BDX88B | 80 | 80|12 75012 6 120 | TO-3
BDX87C | BDX88C :[ 100 | 10012 75012 6 120 | TO-3
MJ1000 |-MJ900 60 | 60| 8 | 10002 3 90 | TO-3
MJ1001 | MJ901 80 | 80| 8 | 1000{2 3 90 | TO-3
MJ3000 | MJ2500 60 | 60{10 | 1000|2 5 150 | TO-3
MJ3001 | MJ2501 80 | 8010 | 10002 6 |150 | TO-3
MJEB00 | MJE700 60 | 60| 4 750(2.5 | 1.5 | 40 | TO-126
.MJE801 | MJE701 60 | 60| 4 750|2.8 [ 2 40 | TO-126
MJE802 | MJE702 80| 80| 4 750(2.5 | 1.5 { 40 | TO-126
MJE803 | MJE703 80 | 80| 4 750(2.8 | 2 40 | TO-126
2N6037 | 2N6034 40 | 40| 4 750(2 P 40 | TO-126
2N6038 | 2N6035 60 | 60f 4 7502 2 |-40 | TO-126
2NE039 | 2N6036 80 | 80| 4 750(2 2 40 | T7O-126
2N6055 | 2N6053 60| 60| 8 750| 2 4 100 | TO-3
2N6056 | 2N6054 80| 80| 8 750(2 4 100 | TO-3
2N6057 | 2N6050 60 | 60[12 750|2 6 150 | TO-3
2N6058 | 2N6051 80| 80[12 750(2 6 150 | TO-3
2N6059 | 2N6052 | 100 | 100112 75012 8 150 | TO-3




PACKAGES & TECHNOLOGIES

EPITAXIAL BASE

THERMAL P-VAPOX Al GLASS
DXIDE

NPN and PNP types

(perfect complementary pairs)
Medium Vo range (22to 100 V)
Medium switching speed
Medium f; (2 to 20 MHz)

High ruggedness

Monolithic Darlington capability

10O-3
EPITAXIAL PLANAR
THERMAL P-VAPOX AL

10-39

NPN and PNP types

Good voltage capability (Vges up to 400 V)

Low saturation voltage

Low leakage

Very high f; (up to 100 MHz)
Very high speed

Moderate ruggedness

Total base-collector passivation

>

T10-220 TO-126
MULTIEPITAXIAL PLANAR MULTIEPITAXIAL BIPLANAR®
THERMAL P-VAPOX AL THERMAL P-VAPOX AL

0XI0E ’

NPN and PNP types
Icrangeupto 70 A

Good hgglinearity

Very low leakage

High switching speed<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>