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PHILOSOPHY:

. 4 When it comes to choosing disk
drives, we think it makes perfect
sense to buy them all from one
source.

Because dealing with several
4 vendors means man-years of con-

. troller redesign, months for
p ¥ mechanical redesign and massive
| logistics for spare parts.

‘ { All of which costs money. In fact,
up to $500,000 for each additional
\‘ disk drive vendor, according to
industry estimates.
- 9 But that's money you don't have

-y P oo 3 ’ to spend.
’ ; If you specify Shugart.

Were the single source that can
provide all the floppy and low-cost
rigid disk drives you need for your

present systems. And the source
that will be able to provide the
drives you need for future systems.

Thanks to our experience in
high-volume manufacturing and

our ongoing development of
new drives.

At the same time, our appli-
cation engineering team and
worldwide field engineering
force can minimize design
time and maximize uptime. All
of which saves you even

more money.

Which is why you might want
to rethink your philosophy about
buying drives from several sources.

And put all your eggs in one

basket. Ours. Shugarf
Right from the very start.

475 Oakmead Parkway, Sunnyvale, CA 94086 Telephone (408) 733-0100
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SURPRISE!

Sample HP's New Crop

of Bright Ildeas.

HP now gives you the green light for any To see for yourself just how bright a I L L LA TR

5 5 R 5 . | O I'd like to sample your new crop of bright ]

application. Our new high performance green light can be, send the coupon in for a | ideas. o "

green indicators are two to three times free sample. j  Flessesendmeafres P greenindicaor

brighter than existing green lamps, with For pricing and delivery information, fName—— —

excellent uniformity, consistent unit-to- call your nearby authorized | Company S |

unit color, and extremely low light Hewlett-Packard components distributor. ¢, |

output degradation. In the U.S., call Hall-Mark, | T 1

HP green lamps are available in four Hamilton/Avnet, Marshall Electronics | Ciy — 1

distinct packages. T-13%4’s come in both Group, Pioneer Standard, Schweber, I scate Zip !

diffused and non-diffused, high and low and the Wyle Distribution Group. : In the U.S.. mail coupon to: :

profile packages. T-1 and rectangular In Canada, contact Hamilton/Avnet | Slewiert Fackard Company I
. . . 1

lamps have wide angle diffused packages.  or Zentronics, Ltd. | Palo Alto, CA 94304 i

In E :

! ifl]ewl‘;;(()ﬁf’ackard, Nederland BV I

HEWLETT i |

! 1180 A(K(/l Amstelveen :

- PACKARD e I
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Power MOS FET'S
are now available from 1P

Look to HP for high quality, high performance and reliable Power MOS FET's. These FET's are ideal for
off-line switching power supplies. inverter and converter circuits. motor drives and general industrial
applications. HP MOS FETs are available now and feature: high breakdown voltage (Vpss), 450V minimum;
low on resistance [Rion)], 0.85Q maximum; and fast switching speed, 50 nanoseconds typical.
HP Power MOS FET's operate at high frequencies (200 kHz or more), with simple drive
circuits. Switching losses are low and smaller components can be used, lowering system size and weight.
They're in stock right now at your local HP authorized

distributor. In the U.S. contact Hall-Mark, Hamilton/Avnet.
Marshall Electronics Group, Pioneer Standard, Schweber, (b H EW LE T T
or the Wyle Distribution Group. In Canada, call ﬁ pAC KA R D

Hamilton/Avnet or Zentronics, Ltd.

05006C
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Thick-film transformer advances hybrid isolation amplifier, 113

COMMUNICATIONS

Local networks take to the factory and the office, 119
Local network architecture proposed for work stations, 120
Net for small computers minimizes their overhead, 125

SOLID STATE

Memory management chip extends reach of 8-bit processors, 134
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Leadless carriers, components increase board density by 6:1, 137
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DISPLAYS: 3-d graphics dazzles display conference, 46

Computer graphics industry set to climb, 48
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GREAT BRITAIN: Microprocessors in a ring take aim at
mainframes, 73

SWITZERLAND: Two Josephson junctions in one device
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JAPAN: Gate-turn-off thyristors, microprocessors help
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Electronics / August 25, 1981

93 Inside the News

VENTURE CAPITAL: For would-be entrepreneurs, the
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Highlights

Cover: Hybrid amplifier has thick-film transformer, 113

Thick-film technology has progressed to the point where it can produce
flat-spiral windings for a compact, easily reproducible, low-cost transformer.
The new circuit is the heart of a hybrid isolation amplifier, and its tight
windings make for a wideband response.

The cover illustration is by Ron Chironna.

Snaring venture capital: what the entrepreneur must know, 93

In the booming electronics industries, start-ups are legion, but would-be
entrepreneurs must compete for backing from venture capitalists. The good
news is that the money is there; the bad news is that a good product idea is
only the beginning of the effort to secure backing. This Inside the News
reports on what the financiers look for before deciding to back a new firm.

Local networks extend their scope, 119

The use of local networks to tie together computing equipment is an idca
whose time has come. Two related articles discuss a proposed six-layer
local-net standard in which the first two layers are equivalent to the entire
Ethernet scheme (p. 120) and introduce a low-cost network for personal
computers in the office (p. 125).

8-bit microprocessors get memory management, 134

A memory management unit on a chip boosts the address limit of 8-bit
microprocessors from 64-K bytes to 2 megabytes by widening the processor’s
16-bit address to 21 bits. It also facilitates multitasking by providing
separate register sets for the various users.

Board density jumps six times with leadless parts, 137

Leadless passive components and chip-carriers can boost packing density six
times on printed-circuit boards. The approach is a cost-effective alternative
to large-scale integration and hybrid technology for low-volume systems —in
avionics applications, for example.

It’s life on the fast track at this year’'s Wescon show, 154

The biggest San Francisco edition of Wescon yet will open its doors Sept. 15
with a full range of technical papers and a number of significant product
announcements. This rundown on the technical sessions is followed by a
report on product introductions, beginning on page 169.

In the nextissue . . .

An operating system on silicon . . . a controlled-impedance wiring tech-
nique . . . designing logic arrays remotely . . . an update on surface
—acoustic-wave devices . . . motor-control chips.
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trans-
formers

the world’s widest selection of matching ratios

10KHz-800 MHZ...balanced, DC isolated, center-tapped
46 off-the-shelf models from Mini-Circuits from®2%

Select from the economical, microminiature T-series (plastic case) or TMO
series (hermetically-sealed metal case) covering 10 KHz to 800 MHz. These
models operate from 12.5 to 800 ohms with insertion loss typically less than 0.5 dB.

For large dynamic range applications, specify the T-H series which can handle
up to 100 mA primary current without saturation or distortion.

Need a connector version? Select from the FT or FIB series, available with
unbalanced or balanced outputs. Connector choices are female (BNC, Isolated
BNC, and Type N) and male (BNC and Type N). These units operate from 10 KHz
to 500 MHz with impedances of 50 and 75 ohms.

Of course, Mini-Circuits’ one-year guarantee is included.

DC ISOLATED Tl TEIH TIS1 T25-6 Ta6 T9.1 T9.1H Ti6-1  TI6-1H
PRIMARY & Model No. T™OI-1 TMO151 TMO25.6 TMO4-6 TMO9-1 TMO16-1
SECONDARY Imped. Ratio 1 1 15 25 a 9 9 16 16
Freq. (MHz) 15400 8320 1300  .01.100 02200 15200 2.90 3120 785
. T Model (10-49) $295  $495  $395 $3.95 $3.95 $345 $5.45 $395  $595
TMO model (10-49)  $4.95 $6.75 $6.45 $6.45 $6.45 $6.45
CENTER.TAPPED TIAT  T2IT  T256T  T31T Ta1 T&lH  T51T  TI3AT
DC ISOLATED  Model No. TMOL.IT TMO2-1T TMO25.6T TMO3-1T TMO4-1 TMOS5-1T TMOI3-1T
PRIMARY & Imped Ratio 1 2 25 3 q 4 5 13
SECONDARY Freq. (MHz) 05200 07200 01100 05250  .2:350 8350 3300 3120
! T Model (10-49) $395 $4.25 $4.25 $395 $2.95 $4.95 $4.25 $4.25
3¢ TMO model (1049)  $6.45 $6.75 $6.75 $6.45 $4.95 $6.75 $6.75
UNBALANCED T21 T31 T4-2 81 TI41
PRIMARY & Model No. TMO2-1 TMO31 TMO42 TMO81 TMOI41
SECONDARY Imped. Ratio 2 3 q 8 14
Freq (MHz) 025600 3800 2.600 15250  2-150
) £k T model (10-49) $345  $4.25 $345 $345 $4.25
Bent Lead version, TMO Mode! (1049}  $595  $6.95 $5.95 $595 $6.75
please specify
FT  FIB Model No. FT151 FTBI-1  FTBl6 FTBL.1.75
Imped. Ratio 15 1 1 1
Freq. (MHz) 1400 2500 01-200 5-500
(1-4) $2995 32995  $29.95 $29.95

-~ Mini-Circuits

A Division of Scientiic Components Corp
World's largest manufacturer of Double Balanced Mixers
2625 East 14th Street, Brooklyn, New York 11235 (212)769-0200
Domestic and International Telex 125460 International Telex 620156
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Never before...

| 200watts

'of RF power with
incredible
versatility.

3200 L spans
250 kHz to 150 MHz.

Now there’s a completely solid
state power amplifier that provides
200 watts of linear power over a
frequency range from 250 kHz to
120 MHz. And at 175 watts, the
range extends to 150 MHz.

Imagine the wide range of appli-
cations you can cover with this
single Class A linear unit. All you
need is any standard signal or
sweep generator and you have
the ultimate in linear power for
RFI/EMI testing, NMR, RF
Transmission, and general
laboratory applications.

And, like all ENI power amplifiers,
the 3200 L features unconditional
stability, instantaneous failsafe
provisions, and absolute protec-
tion from overloads and transients.

The 3200 L represents a break-
through in RF power versatility
and packaging. Never before has
there been anything like it com-
mercially available anywherel

Contact us for a demonstration
of the 3200 L and our complete
catalog on the other amplifiers in
our wide line. ENI, 3000 Winton
Road South, Rochester, NY 14623.
Call 716/473-6900, or Telex
97-8283 ENI ROC.

6 Circle 6 on reader service card

Publisher’s letter

he Tax Reform Acts of 1969 and

1976 were prime examples of how
misguided legislation can harm in-
dustry—particularly high-technolo-
gy businesses like clectronics where
high risks and large quantities of
start-up capital arc required. When
those acts doubled long-term capital
gains taxes, restricted capital loss
writeoffs, and eliminated treating
stock options as capital gains,
sources of venture capital practically
dried up overnight. But when the
capital gains tax was greatly reduced
in 1978, venture capital suddenly
resurged —more than $1 billion now
is available, according to those who
add these things up.

That tide has launched a whole
flotilla of startups in electronics and,
being at the center of much of this
activity, Martin Marshall of our
Palo Alto bureau became fascinated
by the forces behind it—the some-
times obsessive drive of the would-be
entrepreneur and the sophisticated
risk-taking of the professional ven-
ture capitalist.

“l wanted to provide a kind of
guide for readers who dream about
building their own business,” says
Marty. “And I’'m also intrigued by
the venturc capital community.
They’re all dynamic, intelligent
men—and not just out to make mon-
cy, but determined to use their mon-
ey to create somecthing new and
important and lasting.” You’'ll find
the start of the story on page 93.

At the very least, the development

of the hybrid-compatible trans-
former for Analog Devices’ new iso-
lation amplifier that is featured in
our cover story (p. 113) is notewor-

thy in its bringing together of several
exacting disciplines. Co-author Delip
Bokil cites first the melding of his
thin-film skills with co-author Bill
Morong’s cxpertisc in magneticsa

“We knew we nceded a different
type of transformer,” says Bokil.
“The toroidal type is a neat package,
but has problems with couplings
between windings and is not well
suited to production.” So Bokil and
Morong set out to build a prototype
of their design, which required lay-
ing out the planar coils.

The next step in the project
which began about a year and a half
ago, required a ceramic laser-ma-
chining process that could later be
adapted to tooling for mass produc-
tion; for this he enlisted the services
of Cermalloy Inc., West Consho-
hocken, Penn., whose Bruce Bertsch
assisted in the preparation of sub-
strates, including laying down the
inks. “We never used copper be-
fore,” notes Bokil.

He also wishes to acknowledge the
help provided by Ron Overko of
Mini-Systems in North Attleboro,
Mass. in printing resistors over
dielectric on the parent substrate.
Finally behind every good engineer
there’s a good technician, and
Bokil’s case was no exception: Ana-
log Devices’ Jim Flaherty assembled
the prototypes “‘superbly and with
much enthusiasm,’ says Bokil.

world's fourth largest industry.

a distinct plus.

Wanted: a business trends editor

Electronics has a unique and important opportunity on its editorial staff for
an editor to report and analyze business and market developments in the

The right person will combine communication skills with a broad familiarity
with electronic technology and the electronic marketplace. Ideally, the candi-
date should have a technical degree and/or experience in marketing or
market research, or a background in technical journalism. An MBA wouid be

Send your resume and salary requirements to the Editor-in-Chief, Electron-
ics, 1221 Avenue of the Americas, New York, N. Y. 10020.
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Catch the Busfor
Completely Automatic
Distortion Measurem

Designers and ATE people requested it — a
NEW distortion analyzer with |[EEE-488 bus
compatibility. Now Krohn-Hite responds with
the first totally automatic instrument for mea-
suring low distortion, voltage, and frequency.

Here’'s What “Completely Automatic”
Means. The 6880 self-tunes to the frequency
of an external signal over the entire range of
1 Hz to 110 kHz, so manual frequency tuning
is unnecessary. Distortion, AC voltage, and
frequency measurements can be made with
input levels from 0.1- 130 V RMS. And by
eliminating operator functions, the 6880 cuts
time and costs.

The 6880 Is Versatile. It measures total
harmonic distortion in percent or dB down to

90 dB (0.003%), with 0.1 dB resolution for

/L cnROHN-HITE

any input level. As an AC voltmeter, the 6880
measures RMS volts or deviation in percent or
dB. As a frequency counter, it displays the
fundamental input frequency from 1.000 Hz

10 999 kHz. Built-in features include switch-
selectable high and low pass filtars, distortion
output, analog output, and ultra-low distortion
1 kHz (0.003%) sinewave output.

Catch the IEEE-488 bus compatibie,
completely automatic 6880 distortion analyzer
today at Krohn-Hite. Make Krohn-Hite your
stop for a family of bus compatible instru-
ments. Call for further information and look up
our complete product listings in EEM and
Gold Book.

- MODEL 6880

pRoGRAMMAElE

DISTORTION AN alYZER

ent

DISTORTION
Outryy

CORPORATION
Avon Industrial Park, Avon, MA 02322
(617) 580-1660 TWX 710 345 0831

Krohn-Hite...Benchmark of Quality in Programmable Instruments

OVERSEAS SALES OFFICE: ARAB REPUBLIC OF EGYPT, Cairo. E.PI. Cc; ARGENTINA, Buenos Aires, COASIN SfA; AUSTRIA, Wien, UNIVERSAL ELECTRONIK IMPORT, AUSTRALIA, Chatswood. South
Melbourne, Fortitude Valley Q, Auburn, Kidman Park, Cloverdale, WARBURTON FRANKI, LTD; BELGIUM, Brusseis, C. N. ROGD s.a., DENMARK, Raerum, SC METRIC A/S; ENGLAND, Reading Berks, KEITHLEY
INSTRUMENTS, LTD: FINLAND, Helsinki, INTO/OY; FRANCE, Buc, M.B. ELECTRONIQUE; GERMANY, Munich, KEITHLEY INSTRUMENTS, GMBH, HOLLAND, Rijswijk, C.N. ROOD, b.v., ISRAEL, Tel-Aviv,
ARITMORE ENGINEERING GO, LTO: ITALY, Milan, Rome, VIANELLO S.PA_; JAPAN, Tokyo, CHISHO CORP.; NEW ZEALAND. Lower Hutt, WARBURTON FRANKI LTD; NORWAY, Asker, TELEINSTRUMENT AB;
PORTUGAL. Lisbon, MAGNETROM: SINGAPORE, Singapore, O'CONNOR'S (PTE), LTD; SOUTH AFRICA, Bramley, PROTEA PN.I. {PTY), LTD SPAIN, Barcelona, C.R. MARES, S.A.; SWEDEN, Vallingby,
TELEINSTRUMENT AB; SWITZERLAND. Urdorf Zurich, MEGEX ELECTRONC AG.
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High-volume
PWB assemblies?
Irvine Electronics is big
on big numbers.

High-volume manufactur-
ing is our speciaity.

we've built over a million
boards since1974, with an
enviable acceptance rate of
99.5%.

It's the kind of record that
makes us an ideal primary or
secondary source supplier. For
commercial ANSI/IPC 600C. For
military 454 as well.

We boast top-notch
engineering. A highly
experienced production staff.
High-volume purchasing
expertise. And we compete very
effectively, especially on
high-quality auto-insertabie

Circle 8 on reader service card

PWBS requiring sophisticated
functional test. And we back it all
up with a 90-day warranty.

Like more information on
our big number capability? Send
for our free brochure. Call or
write Sheridan H. Williford
(714) 549-3533. Irvine Electronics,
Rockwell international,

2901 W. MacArthur Bivd.,
Santa Ana, CA 92704.

‘ Rockwell
International

...where science gets down to business

Readers’ comments

The old buddy network

To the Editor: A letter published in
your June 30 issue [‘““Amateurs
training amateurs,” p. 8] criticized
the Accreditation Board for Engi-
neering and Technology as “an old
buddy network” and implied that
ABET and its accreditation processes
were exclusively populated by facul-
ty and administrators from cngineer-
ing colleges.

Beginning in 1977, the Institute of
Electrical and Electronics Engineers
began a deliberate effort to involve
members currently employed by
industry in the accreditation process.
The Institute’s goal was to have onc-
half of the visitors evaluating pro-
grams, for which the IFEE was
responsible, be individuals employed
by industry or government.

The data for the past few years
clearly indicates that the procedures
now used by the IEEE are appro-
priate for encouraging industry in-
volvement in the accreditation pro-
cess. In 1977, of the 53 visits made
to academic institutions, 21 werc by
industry or government visitors and
32 were by visitors with academic
affliations. In 1978, 27 of 57 visits
were by nonacademic evaluators; in
1979, 16 of 32 had participants with
industry or government affiliation;
and in 1980, 22 of 45 came from
outside the academic community.

A further indication of the 1EEE’s
commitment to the involvement of
those from industry in the accredita-
tion of engineering programs is the
list of individual ad hoc visitors from
which those participating in visits
are selected. For 1981-82, the IEEE
list for electrical engineering pro-
grams includes 57 individuals whose
current employment is with industry
or government and 47 individuals
whose current employment is with
an academic institution. At the pre-
sent time, most visitors make only
one visit per year.

A recent increase in the size of the
Engineering Accreditation Commis-
sion of ABET (this is the group
responsible for the accreditation of
engineering programs) allowed the
number of IEEE representatives to be
increased to four. Of the four, two
persons are currently employed by

Electronics / August 25, 1981




Interested in
higher performance

software?

The Mark Williams Company an-
nounces COHERENT " a state of the art,
third generation operating system
COHERENT is a totally independent de-
velopment of The Mark Williams Com-
pany. COHERENT contains a number of
software innovations not available else-
where, while maintaining compatibility
with UNIX* The primary goal of
COHERENT is to provide a friendly en-
vironment for program development. The
intent is to provide the user with a wide
range of software building blocks from
which he canselect programsand utilities
tosolve his problems in the most straight-
forward manner.

COHERENT and all of its associated
software are written totally in the high-
level programming language C. Using C
as the primary implementation language
yields a high d=gree of reliability, port-
ability, and ease of modification with no
noticeable performance penalty.

COHERENT provides C language
source compatibility with programs writ-
ten to run under Seventh Edition UNI!X,
enabling the large base of software
written to run under UNIX (from numer-
ous sources) to be available to the
COHERENT user. The system design is
based on a number of fundamental con-
cepts. Central to this design is the unified
structure of i/0 with respect to ordinary
files, external devices, and interprocess
communication (pipes). At the same time,
a great deal of attention has been paid
to system performance so that the
machine’'s resources are used in the most
efficient way. The major features of
COHERENT include
e multiuser and multi-tasking facilities,

* running processes in foreground and
background,

e compatible mechanisms for file, device,
and interprocess i/o facilities,

¢ the shell command interpreter—modifi-

able for particular applications,

distributed file system with tree-struc-

tured, hierarchical design,

* pipes and muitiplexed channels for
interprocess communication,

* asynchronous software interrupts,

* generalized segmentation (shared data,

writeable instruction spaces),

ability to lock processes in memory for

real-time applications,

o fast swapping with swap storage cache,

e minimai interrupt lockout time for real-

*UNIX is a trademark of Bell Labs
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time applications,

e reliable power failure recovery

facilities

e fast disc accesses through disc buffer

cache,

* |padable device drivers,
e process timing, profiling and debug-

ging trace features.

In addition to the standard commands
for manipulating processes, files, and the
like, in its initial release COHERENT will
include the following major software com-
ponents: SHELL, the command inter-
preter, STDIO, a portable, standard i/0
litrary plusrun-time supportroutines;
AS, an assembler for the host machine;
CROSS, a number of cross-assemblers
for other machines with compat ble
object format with ‘AS' above; DB, a
symbolic debugger for C, Pascal, Fortran,
and assembler; ED, a context-oriented
text editor with regular expression pat-
terns; SED, a stream editor (used in fil-
ters) fashioned after ‘*ED'; GREP, a pattern
matching filter; AWK, a pattern scanning
and processing language; LEX, a lexical
aralyzer generator; YACC, an advanced
parser generator language; NROFF, an
Nroff-compatible text formatter; LEARN,
computer-aided instruction about com-
puters; DC, a desk calculator;, QUOTA,
a package of accounting programs to
control filespace and processor use; and
MAIL, an electronic personal message
system

Of course, COHERENT will have an
ever-expanding number of programming
and language tools and basic commands
in future releases.

The realm of language support is 01e of
the major strengths of COHERENT. The
following language processors will be
supported initially:

« C a portable compiler for the
language C, including
stricter type enforcement
in the manner of LINT.

e FORTRAN portable compiler support-

ing the full ANS Fortran 77

standard

portable implementation of

the complete ISO standard

Pascal

e PASCAL

* XYBASIC™ a state of the art Basic com-
piler with the interactive
features of an interpreter.

The unified design philosophy underly-

ing the implementation of these lan-
guages has contributed significantly to
the ease of their portability. In particular,
the existence of a generalized code gen-
erator is such that with a minimal effort
(about one man-month) all of the above
language processors can be made to run
on a new machine. The net result is that
the compilersrunningunder COHERENT
produce extremely tight code very
closely rivaling that produced by an expe-
rienced assembler programmer. Finally,
the unified coderand conformable calling
sequences permit the intermixture of
these languages in a single program.

In part because of the language por-
tability discussed above, and in part be-
cause of a substantial effort in achieving
a creater degree of machine-indepen-
dence in the design and implementation
of the COHERENT operating system,
only a small effort need be invested to
port the whole system to a new machine.
Because of this, an investment in
COHERENT software is not tied to a
single processor. Applications can move
with the entire system to a new processor
with about two man months of effort

The initial version of COHERENT is
available for the Digital Equipment Cor-
poration PDP-11 computers with memory-
mapping, such as the PDP 11/34
Machines which will be supported in the
coming months are the Intel 8086, Zilog
Z8000, and Motorola 68000. Machines
for which ports are being considered are
the DEC VAX 11/780 and the IBM 370
among others.

Because COHERENT has been devel-
oped independently, the pricing is excep-
tionally attractive. Of course COHERENT
is completely supported by its devel-
oper. To get more information about
COHERENT contact us today.

Mark
Williams
Company

1430 W. Wrightwood Ave., Chicago. IL 60614
TEL: 312-472-6659 TWX: 910-221-1182
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Maasul‘e m Instruments unique Dual
- Channel Audio Analyzer
a“ll nlsnlau System simplifies radio/audio
testing to a degree never

previously available.

.I-ES‘ It automatically establishes, measures,
evaluates and displays all significant
pa“amelers parameters that define quality.
— In essence this real time system —
Forms the test set-up — Instructs the

“' nalllll operator (if desired)— Controls signal
- sources — Measures and Displays
a“ll n“llln the results on the CRT in practically
any way you desire, including tabular,
5uslams . meter, graphical or symbolic formats.
Measured parameters can include:

| I Voltages — Frequencies —
A"lnmalll:al Iu Power Levels — Swept
- Responses— All forms of

. Distortion (including THD, IM and

TIM) - Signal to Noise Ratios —

i Optional Wow and Flutter and

many more.

Contact us for more details on this

exciting analyzer.

| At Trire b2 1O
S & Hinten DTS

TEST PROCEDURE

1. ADJUST TRIMMER R12 TO
GIVE A MINIMUM READING
ON THE METER

IMPORTANT

BE SURE THAT THE SUPPLY
VOLTAGE IS WITHIN LIMITS!

TEST SYSTEM DIAGRAMS VIDEO PROMPTING

FREQUENCY: 630HZ

“**AADIO UNDER TEST 65327

S00 600 700 80D 900 DISTORTION

THD

3AD HARMONIC
7TH HARMONIC

M
2 ORDER IM

TiM

THD - 0.016% LEVEL: 36W

78 76 74 72 DB 30 60 90 W

“** TEST NO. 16 ***

DYNAMIC METER READINGS
{Analog and Digutal)

B | RE INSTRUMENTS AS

Emdrupvej 26, 2100 Copenhagen @, Denmark
Phone 01-18 44 22 Telex 22211 re dk
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DOCUMENTED TEST RESULTS

Readers’ comments

industry and two are employed by
academic institutions. The other par-
ticipating bodies of ABET have also
committed themselves to increased
participation by individuals current-
ly employed by industry in the
accreditation process and a con-
scious effort is being made to include
representatives from industry as
members of all visiting teams.

The facts concerning IEEE partici-
pation in the accreditation of engi-
neering programs do not support the
criticism by your readers.

E. W. Ernst,

vice president,

educational activities, IEEE,
Urbana, lll.

Substrate suppliers

To the Editor: The June 16 issue of
Electronics [*“Copper plus Invar suits
chip-carriers, p.46] reported on
Texas Instruments Inc.’s copper-clad
Invar substrate material. However,
the article seems to suggest that the
Metallurgical Materials division is in
the process of manufacturing printed
wiring boards from this material
and, therefore, in competition with
the PCK Technology division of Koll-
morgen Corp. and Bell Laboratories.
In truth, TI supplies only the clad
metal. In fact, PCK Technology has
evaluated the material and is now
providing it, or Alloy 42, as the met-
al core in its Microwire development
program at the customer’s request.
Bell Labs in Denver has also used
Invar, in conjunction with a modi-
fied Lampac approach, and found
the material to be acceptable for use
with chip carriers.
Francis J. Dance,
program manager,
electronics materials,
Texas Instruments Inc.,
Attleboro, Mass.

Correction

In Figure 2 of “Dual-function ampli-
fier eases circuit design” (July 28,
p. 137), the emitter resistor of transis-
tor Qs should have a value of 33 ohms,
instead of 1 kilohm. Also, the LM329
zener diode shown at the lower left
should be connected to the adjacent
3-kQ resistor.
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STILL THE BEST.
THE PIHER

TRIMMER POTENTIOMETER.

Piher was the first to introduce enclosed
trimmer potentiometers. Through constant im-

provements in design and
engineering the original
Piher potentiometer has
remained the leader in the
industry.

Our components are al-
ways as technically up-to-
date as possible. Advanc-
ed automated production
processes allow us to of-
fer our 10mm and 15mm

models at prices traditionally quoted for in-
ferior open “‘skeleton’’ type trimmers.
Our basic potentiometers now incorporate

positions, dual contacts, resistance fo clean-
ing solvents, even plug-in colored spindles

and thumb wheels. And
there’s a lot more, in-
cluding specials.

Call toll free 800-323-
6693 today for more de-
tailed cost and technical
information on the Piher
trimmer potentiometer.
Why settle for second best
when you can afford the
original.

Piher International Corporation, 505 West
Golf Road, Arlington Heights, Illinois 60005.

A /7 ‘
a thru hole adjustment facility suitable for ' } ol lan
screwdriver or trimmer tool. Other features ‘&]

rqclude arrowhead mfhcotors giving wiping ““at the heart of today’s technology”’
Circle 11 on reader service card



B
Our EMC gasketing

keeps the Hawk missile’s

secrets hehind
closed doors.

When the ground support equip-
ment for the Hawk missile was
experiencing electromagnetic inter-
ference (EMI), Spectrum Control,
Inc. was called in. Spectrum is a
full-service company that provides
professional electromagnetic com-
patibility (EMC) testing, consulting,
design and manufacturing. Our ex-
perts solved this EMI problem
with custom-designed EMI gasket-
ing* around the computer cabinet
doors and covers

Spectrum also designs and man-
ufactures EMI/RFI suppression fil-
ters, capacitors, shielded viewing
windows and many other custom
and standard EMC control devices.
Our computer database contains
over 57,000 product variations to
help us solve any EMC problem you
may have at any stage of your
system's development. And our
testing facilities include a com-
pletely equipped Anechoic Cham-
ber and open field sites.**

So contact us aboul your EMI
problem. Write: Spectrum Control,
Inc., 8061 Avonia Rd., Fairview,
PA 16415, Or call: 814-474-1571
*See Engineering Bulletins 27-0027-2
27-0027-28 and 27-0027-29
trum’s testing facilites meet all FCC,
VDE, CISPR, CSA and MIL-STD 461 A/B
requirements
EMC ¢ 2ling 15 available locally
through thorized Spectrum Control
distrioutors

SPECTRUM CONTROL INC.
Making technology compatible with technology.
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News update

B Toshiba Corp. has become pretty
seriously involved with the T88000
16-bit microprocessor it unveiled last
fall [Electronics, Oct. 9, 1980, p. 75].
The high-speed, complementary-
MOs-on-sapphire part has already
been designed into two medical-elec-
tronic products, and half a dozen
more new products are in the works.

Moreover, Toshiba says it is
designing silicon-on-sapphire chips
for other applications and expects to
sell them as components by next
July. By then, the Japanese firm
could also be producing the 4-K SOS
static random-access memory for a
mainframe cache memory it dis-
played last year [Electronics, Sept.
11, 1980, p. 80}. It has no plans to
sell the T88000 separately.

Mixed calculations can be handled
three to six times faster with the
T88000 than with Intel’s 8086 or
Zilog’s Z8000, according to Toshiba.
The clock rate is 10 megahertz, with
the SOS technology bringing the
average propagation time of a gate
down to only 0.7 nanosecond.

With microcode in off-chip read-
only memory Toshiba tailors the SOS
chip’s architecture to suit the appli-
cation. A floating-point binary ar-
chitecture is used for scientific prod-
ucts, and a fixed-point binary-coded
decimal architecture is employed for
office computers and products de-
signed for business arithmetic.

Fast. One of the two products
already built around the T88000 is
the Tosmac 500 Easy, a medical
information terminal. It needs a
high-speed processor because it must
turn out billing statements rapidly
while handling a large pharmaceuti-
cal and an even larger patient file.
The other product is a computerized
tomography system, where the chip
handles fast Fourier transforms and
instrument control.

The microprocessor will also soon
turn up in a rack-mounted minicom-
puter, in which a single central-
processing-unit board will replace
five boards. Also coming is an office
computer; three desktop systems,
including a Japanese-language word
processor and a scientific computer;
and an English-language word pro-
Cessor. -Charles Cohen

SOFTWARE

5
SOFTO0L A0°

A PROGRAMMING
ENVIRONMENT
AVAILABLE...
OFF-THE-SHELF...TODAY.
IT OFFERS:

* Ease of use--interactives and
tutorials

¢ Short-hand and structured

languages
® Automatic code generation
® Automatic documenters
® Source code auditor
¢ Testing aids
e Optimization aids
.

ACTION: CALL US FOR DETAILS
OR TO ARRANGE FOR

A HANDS-ON
DEMONSTRATION OF
SOFTOOL 80"

SOFTO0L CORPORATION
340 South Fellogg Avenue

Goleta, California 33117

[BOS]) 964-0560
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THIS WAFER
IS JUST WAITING
FOR YOUR
MOS
IMPRESSIONS.

Bring your tooling and test
programs to one of the most
spacious, state-of-the-art fabrication
facilities in Silicon Valley. Call
ZyMOS at (408) 730-8800.

ST———

LyMOS

WHERE SILICON SOLUTIONS ARE CUSTOM MADE®

477 N. Mathilda Ave,
Sunnyvale, California 94088
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LINE- INTERRUPT switch meets
latest specs... WORLDWIDE

direct action
shorting bars__

e

O" )l ‘ -t
2-poles; 2 ratings A===s== 4

o

This new safety interlock switch was designed to meet specs

of such international agencies as VDE, BSI and others.
U.L. listed and CSA approved.

A redundant switch is a safe switch. Cherry builds double
protection into this 3mm contact gap line interrupt switch.
Four contacts on each pole, parallel return springs and direct
action shorting bars provide an extra margin of safety.
Many of todays products require two voltage levels; one for
power and one for control functions. So Cherry offers two
different electrical ratings in the same switch. Choose from

10 amp, 16 amp and 0.1 amp combinations. Also available in
single pole versions.

Available with housing that allows qualified
servicemen to test “hot” circuit,

See Us At WESCON/San Francisco-Sept. 15-17
P CHERRY BOOTHS:1532-1538

@HUE%IKU(@ une-vtereoet SWITCHES

CHERRY ELECTRICAL PRODUCTS CORP. 3508 Sunset Avenue, Waukegan. IL 60085—312/689-7700—-TWX 910/235-1572

i ili d ph hers: Cherry Semiconductor Corp., East Greenwich, RI, U.S.A., 401-885-3890 « Cherry Mikroschalter GmbH, Auerbach, Germany, 09 643 181 « Cherry Electrical
:lv?]'(‘l':::;d:td’.?fl;lt;:;:r’ld’e':l (Mnev‘:'s‘)’E:;r;n;fTG58271'63100 « Cherco Brasil Industria E. Comercia Ltda., Sao Paulo, Brazil, 55 (011) 246-4343 » Hirose Cherry Precision Co., Ltd., Kawasaki, Japan, 044 833 3511
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All this and Cherry dependability, too!

A
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INFRARED
OPTOELECTRONIC
MATCHED PAIRS
ARE BETTER
WHEN:

1. Your sub-assembly board space
is limited and you would like
to mold the discrete housing into
the sub-assembly case.

. You have low volume or multiple
sensing requirements and you
want to save the cost of tooling
assembly housings.

. You want to do pre-production
breadboarding to determine
optimum electrical specs and
physical location, and then build
your own assemblies. For these
and other applications, matched
pairs could be your lowest cost
solution.

TRW Optron offers a series of
matched pairs in two popular
plastic package styles, the “end
tooking” OPS660 and the “side
looking” OPS690. Each pair
consists of a gallium arsenide
infrared emitting diode and a
silicon phototransistor, spectrally
and electrically matched.

The OPS660 can be used in
either a transmissive or reflective
mode and will produce a minimum
of .5mA IC(on) at an IF of 20 mA
with.25 inches separation between
lens tips or .125 inches to reflective
surface.

The OPS690, OPS691, OPS692,
and OPS693 will produce minimum
IC(ony's of 100 A, 500 yA, 1 mA,
and 2 mA, respectively, at an IF of
20 mA with .125 inches separation
between lens tips.

For detailed technical infor-
mation on these and other TRW
Optron optoelectronic compo-
nents, contact your nearest TRW
Optron sales office or the factory
direct at 1201 Tappan Circle,
Carroliton,Texas, 75006, USA
TWX 910-860- 5958 - Telephone
214/323-2200.

TR w OPTRON

An Electronic Components
Division of TRW Inc.
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Findex's Dashiell strives to do
as well at home as abroad

The usual progression for a small
microcomputer company in the U. S.
is to build a strong domestic sales
base, then move into overseas mar-
kets. But when George Dashicll took
the reins of Findex early this sum-
mer, his overriding concern was to
bolster domestic sales, until now
dwarfed by the firm's 21-country
international business.

Not surprisingly, the former vice
president and general manager of
Computer Automation’s commercial
division turned to a European prod-
uct to help him make hcadway at
home. His decision makes his Tor-
rance, Calif., firm the first U.S.
licensce of a popular European oper-
ating system developed by Holland
Automation of Dordrecht. The HA
software is used by—among oth-
ers—the major Italian business-
machine maker C. Olivetti & Cie.,
and by Zilog Inc. for a few systems it
sclls in Europe but not in the U. S.

Like other firms offering the
Dutch software, Findex will sell it
under its own brand name, calling its
version the Findex Operating Sys-
tem. “We'll offer the operating sys-
tem as an option. Users can buy
either cP/M or the Holland pack-
age,” the 56-year-old Dashiell says

; AN
At home. George Dashiell seeks to balance
Findex's sales at home and abroad.

with a trace of a Virginia accent.

He turned to the HA system after
seeing the advantages it brought
when adapted to a Findex computer
sold in the Netherlands—the HA
Basic compiler operates at least 25%
faster than the compiler based on
cp/M, Dashicll notes. Also, HA
offers small-business applications
packages, thoroughly tested in Eu-
rope, written in Basic.

Although Findex has been build-
ing systems since 1979 in California,
less than 10% of its sales have been
in the U. S. Michael Wurmbrand, a
Rumanian who started the firm and
has since left it, found it easier to sell
in foreign markets.

With the two opcrating systems
and a wide range of applications
packages to offer, Findex now plans
to make its domestic sales equal
overscas sales by entering vertical
markets like accounting services and
medical offices.

Findex sales were $2 million last
year, and Dashiell plans to double
revenues during each of the next
threc ycars. Doing that won't be
easy, but he fecls confident. “Work-
ing a year in this industry is like
working five in any other. I've got
150 years’ experience,” he quips.

TI's Rhines sees shorter
design-in for 16-bit 9995

Texas Instruments Inc. is already
changing some of its; views when it
comes to design-in cycles for 16-bit
microcomputers, says Walden C.
(Wally) Rhines, head of the recently
created MOS Microcomputers divi-
sion in Houston.

Until now, says the 34-year-old
assistant vice president, the industry
and TI have been anticipating
lengthy design-in times. But the
TMS9995—its speedy n-channel
MOS microcomputer aimed at signal-
processing applications [Electronics,
Dec. 18, 1980, p. 90] has apparently
shot down that notion at the Texas
semiconductor firm.

“The 9995 has far exceeded our
expectation—we didn’t estimate that
it would take off as fast as it did,”
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PDP-11/05 PDP-11/23

FIRSTMICRO®
MICROCOMPUTER SYSTEMS

FIRST COMPUTER CORPORATION NOW OFFERS
MICROCOMPUTER DEVELOPMENT SYSTEMS IN

BOTH 11/03 AND 11/23 CONFIGURATIONS.

The Basic PDP-11/03 systems offer the
designer a low cost compatible alternative to
the larger members of the PDP-11 family. The
larger faster PDP-11/23 systems offer the

power, expandability and operating systems
of the larger members of the PDP-11 family
while retaining the proven cost effective
Q-Bus architecture. These systems save you
money, improve programming efficiency,
and boost productivity.

17031 11V03-L 17231 1v23-L
PART # SRVXLLB SRVXSSB SRWXLLA SRWXSSA
KD1-HA KD11-HA KDF14 KDF11
CPU 11/03 CPU11/03 CPUM/23 CPU11/23
MSV11-DD MSV11-DD MSV11-DD MSV11-DD
32kW 32kW 32kW 32kW
mMemory Memory Memory Memory
RLO1 RX02 MSV11-DD MSV11-DD
controller controller 32kW 32KW
mMemory Memory
RLO1 DLV11-J RLO1 RX02
Controller Serial (&) controlier controller
DLV1-J OPEN RLO1 DLV11-J
serial (@) controller serial (3)
BACKPLANE DLV11-J
OPEN OPEN S OPEN
OPEN OPEN OPEN OPEN
OPEN OPEN OPEN OPEN
BDV11-AA BDVH-AA BDV11-AA BDV11-AA
Bootstrap Bootstrap Bootstrap Bootstrap

FM1-1 Serving the world with cost effective computer systems.

® Registered trademark of Digital Equipment Corporation
™ Trademark First Computer Corporation

M TWX NUMBER 910-651-1916

| 1 computer corporation

645 BLACKHAWK DRIVE / WESTMONT, ILLINOIS 60559 (312)920-1050

WESTERN REGION
California (To be announced)

SOUTHERN REGION

NORTH CENTRAL REGION
Houston, TX (713) 960-1050

Chicago, IL (312) 920-1050
Electronics / August 25, 1981
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THE EMULYZER™

PROM EMULATOR/LOGIC STATE ANALYZER
IN ONE COMPACT UNIT

Ideal for bit-slice designs and any high-speed microprogrammed
processor/controller based on: 2901, 2903, 29116, 2910, 8X300, 8X02, 745181,
3002, 8086, Z8000.

® 35ns PROM emulation @ Up to 16K by 128 Emulator Memory @ Emulates all
types of PROM’s ® 20 MHz Logic State Analyzer ® 4K by 80 Bits Trace m Exten-
sive Triggering Capabilities ® Multiple Break Points ® Single-Step ® Three
RS232 Ports ® Printer Port m Tape Cassette ® Software @ Compact
® Rugged ® Portable m Ideal for Field Service

For full story on this proven, time-saving diagnostic tool, contact:

HILEVE

TECHNOLOGY, INC.

Park Irvine Business Center
14661 Myford Road/Tustin, CA 92680
(714) 731-9477

"SEE US AT WESCON/HILTON,BCOTH #H41"
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Another increase
in interest rates
for US.
Savings Bonds.

O

A public service of this publication
m and The Advertising Council.

Growing Bigger...Faster:

People

Achiever. He's only 34, but Wally Rhines
heads TI's MOS Microcomputers division.
notes the youngest vice president the
company has ever had. “We have
already won over 50 designs with it,
and we are delivering production vol-
umes less than six months after
introduction.” He thinks that the
success came because the 9995’s rap-
id mathematical computations hit a
set of user needs that had not pre-
viously been addressed and can do so
with a three-chip-per-system design
at minimum.

He estimates that the microcom-
puter market, including 4-, §- and
16-bit units, will grow at an annual
rate of 40% during the next five
years. To meet this growth, TI is
putting all of its. microcomputer
resources under a "single division.
The move is part of an effort to
“combine support and software de-
velopment for all Ti microcomput-
ers,” explains Rhines, who holds a
Ph.D. in material sciences and engi-
ncering from Stanford University.

The consolidation also was created
to facilitate upgrades of 4-bit device
users to 8-bit users. But that does
not mean the firm is turning its back
on the highly successful TMS1000
family.

“We are continuing to introduce
new 4-bit products,” states the nine-
year TI veteran, who first served in
the company’s Central Research
Laboratories in Dallas. After other
assignments, Rhines went to Lub-
bock, Texas, in 1976 to head compo-
nent design and engineering for con-
sumer products.




Did you know
that Mepco//Electra
specializes
inTldifferent

standard networks
fordata processing OEMs?

Networks for all reasons! A com-
plete line of networks for all your
data processing and digital equip-
ment needs.

Yes, Mepco/Electra specializes in
11 standard networks: 6, 8 and
10 pin standard S.1.P. resistor net-
works with line terminator, dual
terminator, pull up/pull down cir-
cuits and 10K and 100K ECL ter-
minator circuits.

Check our specifications: Resis-
tance range 474 to 1M{; Operat-
ing temperature range —55°C to
+125°C; Voltage rating 50 VDC,
Tolerance £ 1%, + 2%, £5% and
+ 10%.

Powver rating: as much as s\¥/ at
25°C per resistor.

Temperature coefficient + 200
PPM/°C standard, + 100 PPM/°C

© Copynght, 1981 Mepca/Electra, inc

available; T.C. tracking between
resistors + 50 PPM/°C and Voltage
coefficient 150 PPM/V (Max),
25 PPM/V (Typical).

And look at our performance:

Environmental Characteristics
Per Mil-R-83401

Mil-R-83401 | Series 95

Requirement | Test Resuits
Test {Max. AR} {Typical AR}
Thermal Shock 1+ 0.5% +.02%
Power Conditioning 0.5% +.01%
Low Temp. Operation | +0.5% +.05%
Short Time Overload 0.5% +.06%
Terminal Strength 0.25% +.05%
Moisture Resistance 0.5% +.05%
Shock +0.25% +.05%
Vibration +0.25% +.05%
Load Life (1000 Hrs.) +2.00% +.3%
High Temp. Exposure t+1.00% +.07%
Resistance To
Soldering Heat 10.25% 1.06%

All this and economical too!
The 2500 piece, standard 8 pin

network price is 33¢. And parts are

available from stock to 8 weeks.
Try Mepco/Electra resistor net-

works in your data processing

and digital equipment needs. For

your resistor network needs

call our Morristown facility at

{201) 539-2000 or your local

Mepco/Electra Distributor.

Mepco/Electra: your resistor/
capacitor company with
tomorrow’s technology today.

= = 1

I |
'[,/ MEPCO/ELECTRAINC. |

[i ANORTH AMERICAN PHILIPS ( wpasa ;

Corporate Headquarters
Columbia Road

Morristown, New Jersey 07960
{201) 539-2000

S.I.P. pull up/pull down resistor

TWX: 710/986/7437

[Photograph of 6, 8 & 10 pin
Resistor Networks. |

‘Dual Terminator

f;'—‘ @ )L

ks,

" Now you do!
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Back in 1969, when we introduced the
world's first integrated 64-bit RAM, we
literally started the whole revolution

in memory design.

And we've stayed way outin front
ever since. Because of all the com-
panies in this business, we're the only
one with the common sense to drive
the design process in a full circle. From
memory systems to microprocessors
right on up to the next generation of
memories, we just keep raising the
level of technology higher and higher
every step of the way.

It's that simple. Because we're the
only company in the entire VLSI
industry that designs a complete, state-
of-the-art line of both memories and
MICroprocessors.

What it amounts to is a definite
feedback loop between our memory
and microprocessor divisions. And you
get all the benefits from it. Like easy
upgrades. And faster design cycles.

You know the way it works: we

»
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R

~ Whenyou're lookin
in memory design, there’s

introduce a new memory, and it drives
the technology forward. Our micro-
processor people take advantage of
this new technology. And use itto

design new architecture. Which comes ~

full cycle and drives our memory
design group, who take the technology
even farther forward.

Of course, it really amounts to mo-
mentum. And nobody else in the entire
industry has the momentum we do.

Or the track record. We brought
you the first MOS static RAM. The first
integrated dynamic RAM. The first
EPROM. The first 16K E2PROM. The
first 1 megabit bubble. In fact, of the
31 breakthroughs in VLSI over the last
decade, we delivered 24 of them first.

When you get right down to it,
nobody else has the breadth we do,
either. Our competitors might make
memories for a few applications, but
only Intel covers the entire scope of
microprocessor-based products and
gives you memories for every impor-

N Wt T Sk 5 L Fen e 1o

o 3

2.4 -

tant system application. Commercial
and military. Complete with develop-
ment tools and applications support.
And since we plan to keep coming
around full circle this way for years,
we've invested an enormous percent-
age of our profits right back into our
design and production capability. So
we can deliver all the memory product
you need. Right when you need it.
That's the broad picture. Now we'd
like to show you product by product,
how we're right on the leading edge of
memory development.
RAMs
Ever since we introduced the first static
and dynamic RAMs, we've gone on to
develop just about every major break-
through in this area to date. We're
leading the way with redundancy tech-
niques for high density 16K static and
64K dynamic RAMs. And with our new
Series 800 family of RAMs, which we've
designed to maximize effectiveness
in specific microprocessor applications.




for a real breakthrough
only one sensible way to go.

PROMs

Because of our process technology,
we've always led the way in faster,
denser PROMs, in MOS and bipolar.

In bipolar, we've developed a new
process that gives our 16K PROM a
35ns access time. For its density, it's
the fastest PROM available today. And
with our new 32K, we'll take speed and
density even further.

We're way out front with EPROMSs,
too. Because we invented them in the
first place. And we've been upgrading
them ever since. By giving you the first
5V only device. By establishing a com-
plete byte-wide family.

And with our 16K E2PROM, we
were the first to bring you in-circuit byte-
erasability. And open whole new areas
of design flexibility for you.

BUBBLES

We were the first to recognize the need
for a complete VLSI system approach
to bubble storage memories, and made
ourselves the key driving force behind

their acceptance, by producing the
support circuitry which makes the total
bubble solution easy to implement.

We're already producing bubkles
in volume, with the yields supporting
the long-term price guarantees we
announced in 1980.

We've also introduced the Plug-a-
Bubble™ System, which makes repro-
gramming in the field as easy as
changing a cassette. And the iISBC™
bubble board, which gives you up to
512K bytes of memory and a Multibus™
interface on a single card. Of course,
our bubble products are following the
price guarantees we set last year, too.
SYSTEMS
Our innovations show up just as often
at the board level and system level.
Where we're constantly improving the
cost/performance per bit in add-in and
add-on memory systems and off-the-
shelf standard OEM memory systems.

Just as one exampile, our Series 90
standard memory system is now avail-

able with the iQX intelligent controlier,
which brings new levels of reliability
and maintainability to memory systems.
MEMORY SOLUTIONS
We've put together a new 64-page
booklet that covers all our memories.
It's called Memory Solutions. And we'd
like you to have a copy. So getin touch
with your local distributor or Intel sales
office. Or write Intel Corporation, 3065
Bowers Avenue, Santa Clara, CA
95051. Or call us at (408) 987-8080.

it could be the most sensible thing
you ever do.

Europe Intel International. Brussels. Belgium

Japan Intel Japan. Tokyo United States and Canadian
distributors Aliance. Atmac/Stroum, Arrow Electronics,
Avnet Etectronics, Component Specialties, Hamilton/Avnet,
Hamilton/Electro Sates, Harvey, Industrial Components,
Pioneer, L.A Varah. Wyle Distribution Group. Zentronics

. delivers
|n solutions
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Now there’s a 100 MHz
that's as tough as your field




THE
ULTRA-PORTABLES

scope

service environment.

A new concept in ultra-portables.

Inside and out.

Service technicians have special
needs. Their scopes must be small,
powerful, versatile, and able to
take the use and abuse of mobile
field service.

Now, Tektronix offers three new,
ultra-portable oscilloscopes for the
field service environment.

Lightweight at about 17 Ibs., these
compact scopes are easy to carry,
easy to use and rugged.

Big scope performance. You be the judge.

With a 100 MHz bandwidth, these Call the Tektronix office nearest
dual channel scopes are equipped  you. See for yourself how we can
for high speed logic and digital make your service people cost-
equipment testing. 5 ns horizontal effective and productive.
sweep. 2 mV/div. vertical sensitivity.  model 2337 available September 1981
Dual channel and dual time-base

measurements. Delayed sweep

For further information, contact:

U.S.A., Asia, Australia, Central & South

and more. America, Japan
The easy viewing CRT displays 70 Bowatse
the brightest, sharpest traces of any Phone B00/547-6711
100 MHz portable scope. Just as A Al
clear is the liquid crystal display for Do
timing and the DMM in the flip top MigdleEast
cover of the 2336 and 2337 models. Euopeihaheiicic
Built to last in the field. The Nethernds —
Built to last with unmatched N
performance in its size/ weight class, iy
the 2335 is Tektronix’ solution to il gD

Phone 705 737-2700

controlling your service oscilloscope

life-cycle costs.

We’'re

Tektronix

COMMITTED TO EXCELLENCE
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The Intermational
Standard of ality
arantees csc
€lectrical AQL.s on
all parameters over

the operating term-
pelatlt)ge se: 0.1%
on MOS RAMs &
ROMs:; O.2% on
Biﬁlolar Logic
& Interface; O.3°(o on
Linear, LSl LLogic

.....

It there’s one thing
this world doesn’t need

it’s another rotten T— ; |
RAM. Another rejected WE'RE ALREADY International Standard

ROM. One more DOING OUR PARTS. of Quality. We do.
paralyzed EPROM. From now on, insist Fact is, nobody’s
This is your chance  that all your MOS mem- MOS RAMS and ROMS

to do something aboutit. ories meet or exceed ~ come with a guaranteed

INT-STD-123, The AQL better than 0.1%.
Not here. Not in Japan.




HELP STAMP OUT
BAD MEMORIES.

Not anywhere. We put all our mem- advanced products in
And that’s only one ories through the worst the business.
of the reasons were case test patterns we Next time you buy

among the industry’s can come up with. We MOS memories, don’t
largest military and  give every part MIL:  take bad for an answer.
commercial memory STD-883 for free. And Insist on INT-STD-123
suppliers. Here are a weve got the latest test from AMD.
few others: equipment, the most

complete line, the most

‘Advanced Micro Devices .\

901 Thompson Place, Sunnyyale; CA1940867 (408) 732-2400 Circle 21 on reader service card
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Editorial _

The FAA’s sins of omission

August, happily, is not a big month for indus-
try conferences and conventions. But for those
few meetings that were scheduled, registrants
formed long lines at public telephones during
coffee breaks in the attempt to book a seat on
a departing flight. That has been one of the
small but personally most irritating conse-
quences of the strike of the Professional Air
Traffic Controllers Organization.

More important to the nation at large will
be the repercussions on U. S. airlines and the
aircraft and avionics manufacturers that sup-
ply them. The carriers posted large losses in
1980 and in the first quarter of 1981, and
their shaky economic position is being made
still shakier by the Patco walkout. Reported
revenue losses are running between $20 mil-
lion and $30 million daily.

For the makers of commercial aircraft and
their engines and avionic systems, the crunch
has yet to come. But it will. These manufac-
turers expect that airlines will begin calling
later this year either to defer delivery of new
planes or to cancel some orders altogether.

It could be an example of ricochet econom-
ics at its worst. Some Reagan economic advis-
ers fear the decline of this business could
compound the problems of the general eco-
nomic downturn that has already been fore-
cast for the remainder of this year and so
extend it further into 1982.

The pathetic part of all this is that the strike
need not have happened at all if the Federal
Aviation Administration had lived up to its
repeated pledges to upgrade and automate the
nation’s air-traffic control system. That would
have reduced the need for many of the con-
trollers, for available electronic technology can
perform at least as well and probably better
many of the functions they now perform man-
ually. Yet the FAA, like some of its other
Federal counterparts, has been long on prom-
ises and short on performance.

The FAA, gripes one system planning staf-

fer, ““does a great job when it comes to plan-
ning systems for use in the next decade, but it
never gives much thought to today’s problems
or tomorrow’s crisis. In the ’60s we had great
plans for the *70s. In the ’70s we talked about
the *80s. Today we are planning for the *90s.”

Congress, too, has long been unhappy with
FAA performance. As each new FAA adminis-
trator—backed up by the same old bureau-
crats—has pleaded for funds to perform some
technological magic on the air-traffic control
system a decade hence, most Congressmen
simply yawn. They have heard it all before.

The truly bad news is that the problem is
unlikely to improve under the Reagan Admin-
istration as it continues to search for new ways
to cut Federal spending and bring the budget
into balance over four years. The FAA is a
prime target in what is becoming a Catch-22
situation. For as the Patco strike reduces air-
line revenues, their taxable income will also
decline, reducing Federal revenues even fur-
ther and thus forcing even steeper cuts.

Laboring under that gloomy forecast, the
outlook is discouraging at best for the FAA’s
automated en-route air traffic control system.
Another 10-year effort with an estimated $2.8
billion pricetag, AERA lumps together almost
every conceivable subsystem imaginable, from
a nationwide digital data net to doppler
weather radars, microwave landing system
and a collision avoidance system in every air-
plane cockpit [Electronics, Dec. 8, 1980,
p. 48]. If those sound familiar it is only
because they represent what the FAA has been
studying and restudying for years.

If President Reagan and Secretary Lewis
truly intend to rebuild the air-traffic control
system as they say they are, then they must
not stop at retraining a whole new crew of
controllers. The whole FAA bureaucracy needs
rebuilding, with emphasis on finding ways to
move new technology into the system rapidly
before problems become crises.

Electronics / August 25, 1981



TEK S-3275 58

We handle

difficult personalities.

When it comes to characteriza-
tion, many LSI/VLSI devices can be
difficult little creatures. Normal evalua-
tion procedures just won't work.

Like hybrids that present many
simultaneous digital and analog opera-
tions. Or chips that require both algo-
rithmic and random pé&ttern tasting. Plus
the ability to chance from one to the
other on the fly.

There's only one test system that
thrives on truly difficull personalities.
The Tektronix S-3275. The more com-
plex the device, the more you ap-
preciate what the 5-3275 can do.

Why? Because only the S-3275
combines all the right features into a
single, powerful package. One that
gives you the flexibility demanded by a
growing versatility in device design and
function

Copyright © 198" Tektronix, Inc. All nights reserved

A system that optimizes design
engineering productivity.

With 128 channels at 20 MHz, the
5-3275's state-of-the-art pattern pro-
cessor combines the functions of pat-
tern processing and algorithmic pattern
generation. The clock system provides
125 pS resolution on each of 16 phases
Plus the S-3275 has a waveform digi-
tizer to provide FFT and THD analysis.

With the S5-3275, you get more
than just sophisticated hardware. You
get TEKTEST ™, an operating system
that allows up to four concurrent tasks.

So when you've got some difficult
LSI/VLSI devices to handle, ask us. We
know what to do with those kind of
personalities.

For more information about the
S-3275, contact your Tek Sales
Engineer.

U.S.A., Asia, Australia, Central & South

America, Japan

Tektronix Inc

PO. Box 4828

Port and, OR 97208

Phone 800»547-64711

Oregon only 800/452-6773 fri

Telex: 910-467-8708 TS

Cable: TEKTRONIX Tektronix International. Inc
Canada European Marketing Centre
Tektronix Canada Inc Postbox 827

PO Box 6500

Barrie, Ontario L4M 4V3
Phone' 705/737-2700

1180 AV Amstelveen
The Netherlands
Telex 18312

Tektronix

COMMITTED TO EXCELLENCE




GAMBION
VERY-LOW-PROFILE
(.0957) IC SOCKETS

For dependable mounting of IC's on PC
boards, choose from 2 different stvles in 8
to 64-pin position sizes: ROUND-PIN,
SOLDER TAB for mounting flush to
boards, or SQUARE-EDGE, WIRE
WRAPPABLE version that grips both
sides and edges of IC leads for increased
reliabilitv. Machined body provides rigid-
ity for pin alignment and for IC insertion/
extraction. Cambion delivers “where &
when” at cost-efficient prices from its
computerized off-the-shelf inventory. Get
samples from over 100 Cambion Distrib
utors. Cambridge Thermionic Corp.,

445 Concord Ave., Cambridge, MA 02238,
Tel: (617) 491-5400, Telex: 92-1480,
TWX:(710) 320-6399.

Come on,
make the
connection!

CamBIiON
The Right Connection.

GAMBION
GAGE JACKS...

convert costly minutes into profitable
seconds! You're in volume production
and need to PC board mount thousands
of relays, fuses, switches, and other com-
ponents that may require eventual re-
placement. Ree-lax! Specify Cambion
plug-in CAGE JACKS and forget about
unsoldering those faulty components and
resoldering new ones. Instead, choose
from over 70 different closed-entry mini
CAGE JACKS that'll take pins/contacts
from .014” to .093" dia. so your compo-
nents can be replaced fast! Cambion
ships “where & when” at great prices
from its computerized off-the-shelf
inventory. Get samples from over 100
Cambion Distributors.

Cambridge Thermionic Corp.,

445 Concord Ave.,
Cambridge, MA 02238, __
Tel: (617)491-5400, p&~
Telex: 92-1480,
TwWX: (710)320-6399!
Come on, make
the con-

——
nection! \%

—

CamBion
The Right Connection.

Circle 26 on reader service card

Circle 116 on reader service card

Visit us at WESCON, Booth 1312
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HEWLETT
PACKARD

DESKTOP &
MINI COMPUTERS

SAVINGS ALL MODELS

98458 ..

9845C ... ScaLL \
9835A ... OR |
98358 ... WRITE

9826A ... FOR ALSO

9825B ...  PRICE HP 1000L
9825T.... QUOTE M'Nésg#s';nug =
HPS5 ...

CALL OR WRITE FOR FREE CATALOG

Call Now Toll Free— Ask For Opr. #554
U.S.—800-824-7888
Calif. only —800-852-7777
Alaska/Hawaii— 800-824-7919

digital resources ine.

Box 23051, Portland. OR 97223 U.S.A.
503-246-0202
NO SALES TAX

International Sales

Specialist— Telex 360-143

|
|
|
|

|
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Meetings

Compcon 81 Fall—22nd 1EEE Com-
puter Society International Confer-
ence, IEEE (Victor Basili, Depart-
ment of Computer Science, Univer-
sity of Maryland, College Park, Md.
20742), Capitol Hilton Hotel,
Washington, D. C., Sept. 15-17.

Wescon/81, 1EEE (Electronic Con-
ventions Inc., Suite 410, 999 N.
Sepulveda Blvd., El Segundo, Calif.
90245), Brooks Hall, Municipal Au-
ditorium, and Hilton Hotel, San
Francisco, Sept. 15-17.

31st Annual Broadcast Symposium,
1IEEE (R. A. O’Connor, CBS-TV Net-
work, 51 W. 52nd St., New York,
N.Y. 10019), The Washington Ho-
tel, Washington, D. C., Sept. 16-18.

1SS ’81—International Switching
Symposium, IEEE (General Secretar-
iat-1SS, Box 56, Station Ile des
Soeurs, Verdun, P.Q. H3E 18,
Canada), Hotel Bonaventure, Mon-
treal, Canada, Sept. 21-25.

Semicon/East '81, Semiconductor
Equipment and Materials Institute
(625 Ellis St., Suite 212, Mountain
View, Calif. 94043), Hynes Audito-
rium, Boston, Mass., Sept. 22-24.

7th European Solid-State Circuits
Conference, IEEE, Convention of Na-
tional Societies of Electrical Engi-
neers of Western Europe (Bernd
Hoefflinger, University of Dort-
mund, P.O. Box 500500, D-4600
Dortmund 50, West Germany), Uni-
versity of Freiburg, Freiburg, West
Germany, Sept. 22-24.

Electrical Overstress/Electrostatic
Discharge Symposium, 11T Research
Institute (Nan Pfrimmer, Rome Air
Development Center/RBRAC, Grif-
fiss Air Force Base, N.Y. 13441),
Aladdin Hotel, Las Vegas, Sept.
22-24,

National Conference on Software,
Commission on Software Issues in
the "80s (U. S. Professional Develop-
ment Institute, 12611 Davan Dr.,
Silver Spring, Md. 20904), Shore-
ham Hotel, Washington, D. C., Oct.
5-6.

Electronics / August 25, 1981



When you can’t get action out west...

COME EAST to CHERRY
for CUSTOM ICs

We’ll treat you like a CUSTOMER!

We’re the “action now"” people who take your custom
IC needs as seriously as you do. We know your
business can't afford delays. So we give you the
prompt attention you expect.

With full custom IC capabilities and some of the
most advanced technology anywhere, we can meet
your design, production and delivery schedules for
digital and linear bipolar circuits. Need both on the
same chip? We've done it with I2L...successfully!

And, if a full custom design isn’t quite what you
need, one of our circuits that has been processed up
to the point where it is ready for your interconnect
mask can be finished to your specifi-
cations, saving design time and cost.
Call us today for ACTION! Dial (401) 885-
3600 and ask for Custom IC Engineering
Sales. Or write for this 12-page, full color

brochure describing production of custom
1Cs the Cherry way.

See Us At WESCON/San Francisco-Sept.15-17~—_

[N
4

CHERRY BOOTHS:1532-1538
Ve

CHERRY Y»SEMICONDUCTOR.

CHERRY SEMICONDUCTOR CORPORATION 2000 South County Trail, East Greenwich, R1 02818/ 401/885-3600

A wholly owned subsidiary of Kherry Electsical Products Cosp., Waukegan, L, U.S.A., 312 689 7700 « Worldwide aftiliates and phone numbers: Chesry Miksoschalter GmbH, Auerbach, Germany, 09 643 181 « Cherry
Electrical Products Ltd., Harpenden {Herts} Engiand, {05827) 63100 « Cherco Brasil Industria E Comercio Ltda., Sao Paulo 55 {(011) 246-4343 « Hirose Cherry Precision Co., Ltd., Kawasaki, Japan, 044 933 3511

Circle 27 on reader service card



NEC NEWSCOPE

LATEST NEFAX

MACHINES HAVE

NEW CAPABILITIES

he NEFAX family of facsimile

I machines has grown with the

addition of three new models.

The NEFAX-6500 meets both CCITT
(G3 and G2 standards for high and
medium-speed transmission. And as an
option, it can be provided with the low-
speed mode to cover all speed ranges.

Through the use of LSI high-speed
modem, the NEFAX-6500 can trans-
mit a standard “"A4" size page in 20
seconds—and through ultrahigh-speed
mode in 10 seconds.

A switch on the NEFAX-6500 sets
the number of scanning lines to either
7.7 lines/mm or 3.85 lines/mm in ac-
cordance with the resolution required.
Its solid-state scanning system uses a
CCD to enhance reliable operation.

The NEFAX-3700 is an addition to
the NEFAX-3000 Series of medium-
speed facsimile machines that meet
CCITT G2 standards. It has a Super
Express Mode that shortens trans-
mission time by skipping over blank
(white) portions of a document.
Another new feature, Hi-Grey Scale
Recording, reproduces half-tone
nuances such as those found in photo-
graphs. And like the NEFAX-6500, the
NEFAX-3700 can automatically send
up to 30 pages in sequence.

Designed to fit on any office desk,
the NEFAX-2000 is an economical
medium-speed (G2) machine. It con-
sumes little power—about 70VA—
and is practically maintenance-free.

With these three new additions, the
NEFAX line-up is now comprised of
seven facsimile machines.
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LSI

FIP DISPLAYS

TRANSMULTIPLEXER

FINE-PATTERN

INTRODUCED

GRAPHICS

EC’s new DTM-2400 transmulti-
N plexer converts two 1 2-channel

FDM group signals in the
60-108kHz band to a 24-channel
digital carrier signal at 1.544Mb/s or
vice versa.

Designed to satisty all CCITT Re-
commendation G. 792 specifications by
a large margin, the DTM-2400 incor-
porates state-of-the-art LSI and digital
signal processing technology that
reduces equipment size, cost, and
power consumption. It is housed in a
compact W19" x H7"x D14" subrack
mountable in an EIA standard 19" rack.

The DTM-2400 has various options
for signalling conversion, clock syn-
chronization and signal interface con-
ditions. For example, two replaceable
modules are available for signalling
conversion: a 3,825 (or 3,850) Hz
out-of-band signalling module and a
2,600Hz SF signalling module.

e —
“ —

A transmultiplexer with a larger
capacity will become available later
this year. This, the DTM-1200, will be
able to perform a bilateral conversion
between two 60-channel supergroup
signals (2 X FDM BSG) in the 312-552
kHz band and five 24-channel PCM
(5% 1.544Mb/s) signals or four 30-
channel PCM (4 x 2.048Mb/s) signals.

ecause they are flat and provide
B easy-to-see displays without

flickering or misregistration,
graphic fluorescent indicator panels
(FIP) are
expected to
replace
cathode ray
tubes in
small display
terminals.

The new

FIP240A4XT
from NEC
is a large
capacity 60 x 280 dot fluorescent
indicator panel capable of displaying

240 characters (40ch. % 6 lines). In
addition, it can display fine-pattern
graphics such as illustrations, tables and
drawings with even brightness, and
free tfrom deformation.

These capabilities are due to the
FIP240A4XT's 16,800 dot cells that
are arranged at uniform 0.65mm pitch
intervals in an effective display area
38.80mm (vertical) x 181.80mm
(horizontal). Each dot measures 0.45 %
0.45mm.

This large
capacity
graphic FIP
is appropri-
ate for a
wide variety
of hard-
ware, inclu-
ding word
processors,
electronic typewriters, POS terminals
and banking systems.

MEXICO TO EXPAND MICROWAVE

COMMUNICATIONS SYSTEM

exico will have a fully solid-
state 2700-channel micro-
wave communications

system installed by early 1982 along

an existing link that extends about

2,200 kilometers from Guadalajara
to Tijuana.

The new 45-station 2,200 kilometer
microwave system was ordered from
NEC by the Secretaria de Comuni-
caciones y Transportes, Direccién
General de Telecomunicaciones (SCT),
United States of Mexico. It will be
equipped with NEC's latest 500 Series,
including the TR-5G2700-500
microwave communications equipment.

The TR-5G2700-500 has a micro-

wave signal output power of 7 watts,
uses no travelling wave tubes, and
can handle 2,700 telephone channels
on one RF carrier. The new Mexican
system will be designed so that its
channel capacity can be expanded up
to 13,500 in the future.

Notably absent from the project is
the construction of new station build-
ings. This is because the slim 500
Series equipment requires minimum
iloor space and can be installed in
existing stations.

The major equipment will be manu-
factured locally by NEC de Mexico,
S.A., de C.V., headquartered at Edo.
de Morelos, near Mexico City.

NEC

Nippon Electric Co.,Ltd.
PO. Box 1.Takanawa Tokyo, Japan.






AV T = vy
The most powerful general ose logic analyzer
you canbu%for they%ars ahegudrp . 2z

It's here. Biomation K101-D. The ware generates precise mne- Call now for a free demo.
first logic analyzer to combine monics that cut analyzing time. See for yourself why the K101-D is
high-speed 50 MHz data and 100  And 12 external clocks (AND or a breakthrough in logic analyzers
MHz time domain capabilities with  OR) let you demultiplex 16-bit for the years ahead. For a demon-
advanced 48-channel recording.  microprocessors, 16- and 32-bit stration or a copy of our detailed
With enough powerful extras to minicomputers and bit-slice product brochure, write Gould
demolish your toughest hardware/  processors. Inc., Biomation Operation, 4600
software integration problems— 100 MHz high-speed Old Ironsides Drive, Santa Clara,
even on the most complex multi-  hardware analysis. CA 95050. For fastest response,
plexed microprocessor. The K101-D's advanced high- call 408-988-6800.
Fast, accurate software performance hybrid probes let e
debugging. you capture glitches as narrow as o &
With its 50 MHz clock rate, 48- 5 ns. And, with 48-channel /} 7
channel recording and 16 trigger-  recording, 515-word memory and 7
ing levels, the K101-D isolates 16-level triggering, you'll trap the \ '
software bugs faster and more data you need. The convenient i —
precisely than ever before. display formatting and expansion N

. Sophisticated disassembly firm- simplify analysis. . P

gm—

For powerful software For powerful hardware
debugging, K101-D data debugging, K101-D time
domain capabilities include domain capabilities include

disassembly, 50 MHz clock- 100 MHz clocking, 48-
ing, 48-channel recording, channel recording, 515-
12 external clocks, 515- word memory, 5-ns glitch
word memory, demultiplex- capture, 16-level triggering,
ing, 16-level trace control channel labeling, new high-
for triggering, 6 display code performance probe design,
formats, and reference as well as horizontal and
memory. vertical display expansion
for easy reading.

== GOULD

An Electrical/Electronics Company

Circle 31 on reader service card
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Nicolet digital oscilloscopes
offer vou resolution, precision,
dynamic range and transient
capture capabilities unobtainable
on analog oscilloscopes. They
are simple to operate and yet
extremely versctile.

Signals can be viewed live,
continuously compared to a
reference waveform or stored
for detailed examination.
Continuous, normal and pre-
trigger operation are offered as
standard and in all modes cursor-
interactive time and voltage
coordinates can be displayed
concurrently with the signal.
Stored waveforms can be dis-
played or plotted in XY or YT
format, transferred to internal
disk memory for permanent
storage or output to othér
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computing devices via industry
standard interfaces.

In addition to offering you
the performance you would
expect from the industry leader,
Nicolet digital oscilloscopes are
extremely well proven with thou-
sands in effective use throughout
the world.

Find out how Nicolet can belp
you solve problems and see thirgs
you've never seen before.

For more information, simply
circle the reader service card
or call 608/271-3333. Or write:

Nicolet Instrument Corporation,
5225 Verona Road, Madison,
Wisconsin 53711.

NICOLET
INSTRUMENT
a= CORPORATION
OSCILLOSCOPE DIVISION
Sales and Service Offices Worlduide

Nzcole Oscilloscopes
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IBM poised to plug in
8087 number cruncher

1,000-V part among
Motorola MOS FETs . . .

. with high-voltage
bipolars also listed

New instrument
combines data capture,
analysis, display

North Star adds
multiuser, graphics
capabilities to line

Redfield’s new firm
readies small computer
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Look for 1BM Corp. to supercharge the number-crunching ability of its
new personal computer (see p. 50) in early 1982. That’s when it will be
able to plug in Intel’s 8087 arithmetic coprocessor, which can be accom-
modated on the 8088 processor board. The early 1982 date is when
languages like PL/1-86, which can use the 8087, will become available.
1BM will not discuss the matter.

Backing up its strong commitment to power MOS field-effect transistors,
Motorola Inc. expects to introduce about 180 new parts in the next six
months. Scheduled from the Phoenix operation are 500-v p-channel FETs
and soon to be announced 1,000-v devices—the highest voltage rating yet
for a power MOS transistor. Rated at up to 1 A with an on-resistance of 10
2, the kilovolt devices will sell for about $12. Although attractive for
European markets because of the higher voltages there, the general appeal
of such devices is uncertain— Motorola is testing the waters.

The expanded MOS effort does not mean bipolar devices are taking a back
seat in the Power Products division at Motorola. Continued work on
second- and third-generation Switchmode parts will result in high-voltage
bipolars, also. Meanwhile, the Bipolar Integrated Circuit division is
eagerly awaiting clearance to release semi-custom linear master-slice chips
through Motorola’s computer-aided design centers.

A marriage of computer, data-acquisition system, and digital oscilloscope,
the under-$10,000 Data 600 from Data Precision Corp. in Danvers,
Mass., is expected to bow within a month. Among its capabilities are
acceptance of multichannel inputs at frequencies as high as 100 MHz and,
using a 16-bit microprocessor, performance of a variety of signal-
processing and display tasks. Many forms of sophisticated analysis are to
be available with a single keystroke; among them is fast Fourier analysis.

Keeping pace with the rapidly building market, personal computers’
capabilities continue to mushroom. The latest step upward is from North
Star Computers Inc.: a multiuser personal system and a desktop unit with
full graphics capability. The San Leandro, Calif., firm is expanding its
Horizon line to make it accessible to up to five users by incorporating a
S5Ys-in., 5-megabyte Winchester drive for the TSS/5 model, or a 14-in.,
18-megabyte drive in the TSS/18 with an optional 13.4-megabyte tape
backup. Cost will average $2,508 per user, says North Star. The new
machine with the graphics capability, called Advantage, will sell for
$3,999. That will buy a 12-in. display, two 5-in. high-density floppy disk
drives, and graphics software packages.

After a 16-month gestation period, the firm purchased in May 1980 by
Peter Redfield, the man who founded and headed the ill-fated Itel Corp., is
about to introduce the first of a series of new products developed under
his leadership. The 13-year-old Digital Scientific Inc. of San Diego will
unveil the Meta 4 2000, a Z80B-based small-business computer system

33



Electronics newsletter

using the CP/M operating system with a disk capacity of up to 40
megabytes and a streaming tape drive backup for Winchester versions.

PDP-11,LSi-11 Two high-density, single-board memories for Digital Equipment Corp.’s

R oriasliie PDP-11 and LSI-11 systems will accelerate Cambex Corp.’s drive into
DEC-compatible markets this fall. The Waltham, Mass., firm says its

from Cambex 512-K byte LSI-11 memory, priced at about $2,400, is the densest yet
and takes advantage of the LSI-11’s new 22-bit addressing capability. A
second add-in, a 1-megabyte board for PDP-11 computers, will cost
around $6,300. Also in final development is a semiconductor replacement
for DEC’s RKO5 disk memory; with 256-K bytes to 5 megabytes of
capacity, the system will cost about $11,000 per megabyte as a mainframe
add-in.

Microcomputer boards With the oil-exploration industry showing great interest in the finished
product, Texas Instruments Inc. of Dallas plans to offer a new line of
industrial-grade MOS microcomputer boards that will be conformally
coated with a transparent silicone resin. A product of Owens-Corning
Fiberglas Corp. of Toledo, Ohio, the resin is designed to protect the board
and its components against corrosion from acid, salt, moisture, dust, and
abrasions. Initially, TI will offer five members of the new TM990/C series
of 16-bit-microprocessor-based boards. Each will be a complementary-
MOS version of the standard TM990 microcomputer boards at present on
the market. The coating, the C-MOS static memory devices, and special
handling will add 25% to 30% to the price of the boards.

to get sllicone coat

Ada gets first The rapidly maturing Ada programming language is about to take a giant
step toward practical applications with the commercial release of the first
Ada compiler. From Telesoft of San Diego, the compiler will sell for
$2,400 and is part of the company’s Program Support Environment, which
includes Pascal and the ROS multitasking operating system. Telesoft,
which last spring merged with hardware maker Renaissance Systems Inc.
[Electromcs May 5, p.44], also is now offering its T68-KQ central-
processing-unit board, which operates on the Digital Equipment Corp.
Q-bus, and a work station that uses the board and includes an intelligent
terminal with floppy-disk or Winchester storage and 256-K bytes of
random-access memory.

commerclal complier

Addenda Arco Solar Inc. has terminated the $25 million contract under which it
supported Energy Conversion Devices Inc.’s research on amorphous silicon
photovoltaic cells. The Chatsworth, Calif., subsidiary of oil giant Atlantic
Richfield Co. has told its former partner that it has better options for
research into thin-film amorphous materials, ECD’s specialty, but refuses
to discuss the decision further. Industry speculation holds that a major
reason is a multimillion-dollar investment Standard Oil of Ohio is report-
edly making in the Troy, Mich.-based ECD. : . .LSI Logic Corp., the
Santa Clara, Calif., firm that is working with Toshiba Corp. on an
advanced complementary-MOS logic array family (see p. 64), is also bent
on becoming a full second source of Motorola emitter-coupled-logic
Macrocells. The 600- and 1,200-gate devices provide delays of 900 ps.
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Superidr SSR hﬁmunity to EML.
Under $6.40:

Potter & Brumfield EOM series solid
state relays do not false operate (half-
cycle) even when subjected to EMI in-
duced by transients greater than 10,000
Vpp (NEMA ICS 2-230 Electrical Noise
Immunity Test). And they come in a low
profile package at low, low prices.

Transients of less than 1500 Vpp can
cause many SSRs to half-cycle, generating
even more EMI which can upset sensitive
logic circuits. Half-cycling can also lead to
early relay failure and shortened load life.

EMI radiated or coupled into these
SSRs through the baseplate, input termi-
nals or plastic case can false operate the
off-state triac/SCR gate firing
circuit. This negates the zero-
crossover function, so gating
can occur at or near peak
AC load voltage. Load current
*OEM quantities

will then flow until the next zero-current
point, and the load circuit becomes a
potential source of harmful EMI.

The high noise immunity EOM can mini-
mize these circuit problems. For complete
specifications and results of our NEMA
tests, write for product application note
“False Operation of Solid State Relays.’

The newest EOM in our SSR family
measures only 0.875" high; and 10 amp,
120V AC models are available from leading
distributors backed by P&B’s sizable fac-
tory inventory. Consult our factory for
other voltage and current ratings. Potter
& Brumfield Division AMF Incorporated,
200 Richland Creek Drive,
Princeton, IN 47671. 812/
386-1000.

We're demanding so

Potter &Brumfield yoy don't have to be.

Potiere: Bruniiie
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IS JAPAN'S
CHALLENGE TO

AMERICAN
INDUSTRY GOING

UNANSWERED?
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“What are you doing about Japan?” /t’s a question we are asked
almost daily.

It may be the single most /mportant quest/on American business
faces. The challenge to the U.S. economic position that Japan poses is serious.

Starting now and for months to come, we're going to be answering
that question—in public.

Obviously, this is a subject on which many companies can speak out,
and should. We are doing so because we believe it will be good for our country,
good for Japan, and good for Motorola.

It will be good for America to correct the impression many Americans .
have that Japanese businesses are in some way inherently superior. That
impression is false.

It will be good for Japan because Japan relies on a strong confident
America as a trading partner and ally.

It will be good for us because by learning how Motorola is meeting the
challenge, you will have a more balanced, accurate view of our ability to
serve our customers best anywhere in the world,

Now, don't get us wrong. We respect Japanese businesses. They are
our customers and suppliers, as well as our competitors. And they are
very good.

But we also know there are many things American companies like
Motorola do extraord/nar//y well today. And we have an exciting commitment
to do things even better in the weeks and months to come. 3

At Motorola, these things take the specific form of the development of
new technology, employee participation in management, quality standards,
accomplishments in productivity, effective cooperation with our government
in foreign trade and many other programs, products and plans of a company
that is succeeding now and committed to perfection.

These will be the subjects of ads to come.

Motorola understands the challenge from Japan.

You can be sure we're not leaving it unanswered.

L4

MOTOROLA A World Leader In Electronics
Quality and productivity through employee participation in management.

©1981 Motorola Inc. Motorola and (M, are registered trademarks of Motorola, Inc.
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Here's why we're Number One.

When it comes to logic probes, more people purchase Global

Specialties! Because you can spend twice as much and not

get the speed, precision, flexibility and accuracy offered by

our four logically-priced probes—including our remarkable True Twilti-family
new 150 MHz ECL Probe. Not to mention the versatility performance:

Wi e , DTL, TTL, CMOS znd
reliability and durability we've become famous for. now ECLY

But we don't stop there. When it comes to logic testing, Global
Specialties does the complete job. With our DP-1 auto-sensing
digital signal injector— for fast, easy stimulus-response testing,
at an economical $83.00* Plus a line of multi-channel Logic
Monitors that provide an inside picture of circuit activity at up
10 40 nodes simultaneously. And each product has an idea-
filled applications manual—as well as an unmatched line of
highly-functional accessories, to extend its versatility still more.

With Global Specialties, there's no need to compromise on
performance. Or value. Discover for yourself why we're the
number-one logical choice!

Easy-to-use Memory
and Pulse functions

Full readout Interchangeable thin-
indications-—Hi, LOW profile power cords
PULSE (instead of awkward.

heavy or colled cords)

Overload and AC-line-
protected high-
impedance input
Linear input impedance
eliminates errors due to
non-uniform loading

Unsurpasszd reliability
performance proven

All specs conservative
and guaranteed

Half the price for equal
Complete line of (cr better) performance
interchangeable
probe tips and
grounding wires,
including easy
clip, banana plug,
alligator clip
jumpers and
variety of power
cords

Circu t-powered with
' reverse-voltage
orotection

Standard LP-1, only $50.00° with latchirg memory-——captures
pulses as fast as 50 rsec. to 10MHz, guaranteed

Economy LP-2, $32 CO’, cuaranteed to 50 nsec, 1.5 MHz
High-speed LP-3 with memory, only $77.00", guaranteed to

10 nsec (6 nsec, typ:cal) and 50 MHzt

cadl New ECL LP-4, $150.00", the new industry standard —with
memaory, guaranteed to 4 rsec (2 nsee, typical) at 150 MHz!

Compact, high-impact.

human-engineered case GLOB L
70 Fulton Terr.. New Haven. CT 06509 (203) 624-3103, TWX 710-465-1227 A Call toll-free for details
OTHER OFFICES: San Francisco(415) 648-0611, TWX 910-372-7992
Europe: Phone Saﬁron-gyalden 0799-21682, TLX 81747] SPECIALI IEs 1 - 800- 243- 607 7
Canada' Len Finkler Ltd.. Downsview, Ontario C RP RATI N Du”ng business hours

*Suggested U.S. resale. Prices, specifications subject to change without notice. © Copyright 1981 Glo%al Specialties Corporation
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High-frequency
thin-film transistor
operates at 200°C

by Roderic Beresford, Components Editor

Lithographic techniques
adapted from IC fabrication
form cadmium selenide
devices on glass substrate

Microelectronics Engineering Corp.,
a small custom hybrid-circuit house
in the Deep South, has quietly devel-
oped an advanced process for the
fabrication of thin-film transistors
that any large semiconductor house
would envy: the process yields cad-
mium-selenide small-signal transis-
tors that can withstand temperatures
up to 200°C.

The two-year project that led to
the new transistor-making technique
is part of an Army manufacturing-
technology improvement program.
“We are using advanced computer-
aided processing to manufacture thin
films,” notes Samuel Hartin, vice
president of business operations for
the Auburn, Ala., firm. “Photoli-
thography and automated control of
deposition parameters give us repro-
ducible, high-yield devices.” Thin-
film transistors (TFTs) in the past
have given relatively poor electrical
performance, in part because small,
tightly controlled geometries are
impossible with the relatively crude
masked-evaporation methods ordi-
narily used to fabricate them.

Heat beater. Familiar integrated-
circuit industry techniques for pat-
terning and deposition benefit TFTs
tremendously. “They’ve abandoned
the old masked-evaporation pro-
cess,” comments Robert Brown, gen-
eral engineer at the Redstone Arsen-
al in Huntsville, “and are adopting
standard lithography to produce per-
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fectly viable devices for demanding
applications where silicon just won’t
work.” The key to the high-tempera-
ture performance is the semiconduc-
tor CdSe, whose thermal properties
lead to transistors with temperature
coefficients about an order of magni-
tude lower than typical silicon
devices, adds Brown.

The TFTs are built up on a glass
substrate, which is not only inexpen-
sive, but also can be virtually any
size desired. A thin layer of alumi-
num oxide is first deposited over the
entire substrate as a high-purity iso-
lation layer.

As shown in the figure, the source
and drain regions—made of a mate-
rial MEC will not name—are topped
by polycrystalline gate insulation
and metal contacts. They are formed
by deposition and patterning steps
using standard 2.5-to-4-micrometer
photolithography.

The accurate pattern control pos-
sible with photolithography keeps
the gate-source and gate-drain over-
lap down to about 10% of the gate
area, reducing the parasitic capaci-

tance that limits frequency response.
These field-effect transistors can
operate at frequencies of a few tens
of megahertz and could reach sever-
al hundreds. Transconductance at
present is high—about 0.1 mho.

Although the small-signal transis-
tors are not intended for power han-
dling, their heat dissipation can be
boosted by using substrates with
higher thermal conductivity, such as
anodized aluminum or beryllia.

As for low temperatures, the
devices have been tested down to
—65°C and are expected to stand up
to significantly lower temperatures.

Although MEC has emphasized
the transistor’s high-temperature ca-
pabilities, its thin-film technology is
“essentially the same as that devel-
oped at Westinghouse Electric Corp.-
in the mid 1970s,” maintains Peter
Brody, who left Westinghouse to
work at his own firm, PanelVision,
also located in Pittsburgh, Pa. [Elec-
tronics, March 13, 1980, p. 127].

The possibility of fabricating de-
coders and drivers out of thin-film
transistors at low cost makes this
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Advance. Cross section of thin-film transistor shows depletion-mode cadmium selenide
channel formed by the photolithography of deposited polycrystalline material.
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technology most promising for the
eventual production of flat-panel
electro-optical displays. Brody says
the extensive work at Westinghouse
is the source of most of the know-
how behind current work in TFTs.
“It’s high time some others got into
the act,” he says.

MEC, which will use the TFTs in

high-temperature military and com-
mercial circuits, also works with
thick-film hybrids. It has developed
a fine-line fabrication process that
produces 2-mil-wide interconnects.
These dense thick-film circuits will
be used in new versions of the con-
trols found on passengers’ seats in
the 747, DC10, and L1011 jets,

40

The Lisp language was designed at the Massachusetts Institute of Technolo-
gy in Cambridge primarily for investigations into how human intelligence
could be modeled on computers. As it developed, the computer mode! grew
to require a lot of main memory. Moreover, it executes relatively slowly on
general-purpose computers, which is why Symbolics inc. developed the
3600 computer hardware designed for the idiosyncracies of Lisp.

The language is highly symbolic and allows complex data structures—
called objects—to be defined and manipulated by single instructions. An
object could, for example, be a payroll record for John Doe. It would consist
of different pieces of information, inciuding Doe’s address, social-security
number, pay rate, and tax status.

Once the programmer defines the object, “John Doe," its individual parts
(pay rate, for one), can be accessed by a relatively simple command like
“Change John Doe's pay rate to $20,000.” Lisp will then automatically
retrieve the information from the object and update and store it. A program-
mer need not write any of the routines for manipulating data that an ordinary
language requires, which greatly speeds program development.

To accomplish the same functions in another language would require just
about as much memory as Lisp requires. However, because it is so easy for
the programmer to manage and manipulate data objects, the tendency is to
create ever more complex one, and the memory needed balloons.

But not only are programs larger with Lisp; the run-time environment is
larger too, boosting memory requirements still more. For instance, an inter-
preter and compiler are stored in memory, along with an on-line editor and
other utilities.

So much more must be done at run time that a well-written Fortran
program, for example, will always run faster on a general-purpose computer
than will an equivalent Lisp program. Symbolics’ 3600, has been built with
special hardware and microcoded architecture to speed up the chores
specific to the language. For example, Lisp needs extensive run-time error
checking and the 3600 performs the checks in parallel with instruction
decoding. It needs this checking to insure that modules that may have been
separately compiled do indeed refer to the same type of objects.

The 3600 also has special data paths to identify the data type being
implied by a generic instruction. For example, Lisp allows a single instruction,
like add, to be used with many data types; separate instructions like
floating-point add and integer add used with other languages are not
needed. This single generic instruction is possible because the microcode
that decodes instructions first determines the data types being used.

Another important design facet of the 3600 is its ability to track with smali
cache memories the temporary storage locations used for Lisp. The
language makes extensive use of dynamic storage allocation—data objects
are created and deleted from memory during program execution. Keeping
track of these locations can add significantly to the run time of an ordinary
computer, In fact, many of the Lisp implementations on general-purpose
computers must periodically stop the program from running in order to do
such *‘garbage collection” —the identification and reclaiming of storage no
longer being used. The 3600 handles this chore while hardly slowing the
processing at all. -R. Colin Johnson

Computers

Lisp language gets
special machine

A powerful new minicomputer
whose architecture exploits the high-
level Lisp programming language is
about ready to go. The Symbolics
3600 targets the booming software
development business and its com-
puter-aided design and artificial-
intelligence segments that eat up
memory capacity and demand high
speed. The computer, to be built by
Symbolics, Inc.,, Woodland Hills,
Calif., has 1.125 billion bytes of
address space (256 million 36-bit
words) and processes more than 1
million instructions per second.

Although performance at least
beats more expensive minicomput-
ers, this is not its prime feature, says
marketing director Henry Baker Jr.,
“Total integration of the hardware
with a large proven Lisp software
base’ takes the spotlight, he says.

Closely behind is price, about
$60,000 in quantity for a work sta-
tion ($75,000 for one), far cheaper
than roughly equivalent minicom-
puters programmed for Lisp and
Symbolics’ own lower level LM-2
introduced for $100,000 [Electronics,
Aug. 11, p. 159].

Another view of the 3600's
speed/price edge, according to Bak-
er, is that it should operate twice as
fast as a Digital Equipment Corp.
VAX/780 computer selling for
about $200,000 and nearly as fast as
a DEC 20/60, at around $400,000,
when both are running Lisp. These
and other 3600 performance specifi-
cations are derived from simulations
done on a Symbolics LM-2.

Although the 3600 shares with the
LM-2 many basic operating traits
common to Lisp, there are many dif-
ferences. With any other computer,
Lisp is just another program, but
with the 3600, [Lisp’s] features
dominate the entire operating system
and hardware architecture, Baker
says. He sees the LM-2 as a transi-
tional machine for Lisp experimen-
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tation, with the 3600 taking over as
a better and cheaper standard work-
station.

One improvement that helps to
boost speed to more than three times
the LM-2 is data paths that permit
parallel execution of the operations
unique to Lisp. Other structural
changes that push performance
higher, according to Baker, include
‘“an overlapped instruction fetch and
an asymmetrical but dynamically
more optimal instruction set.”

Other upgraded features of the
new Symbolics computer include
packages that execute both Fortran-
77 and Pascal, in addition to the
primary Zetalisp in which all system
programs are written. Also, a 68000-
based front-end processor takes
much of the load off the central pro-
cessing unit during most operations
by controlling low and medium-
speed input/output devices and im-
plementing error logging and recov-
ery. It also debugs the 3600 when
not running,.

To simplify design and cut manu-
facturing costs, Symbolics chopped
the board total to 6 from 14 in the
LM-2. Chiefly, it did this by using
more large-scale integration along
with microcode to squeeze what

were formerly separate 170 control-
ler boards (including those for disk,
display, and local-network interfac-
ing) onto the processor. Also, mass
memory uses 64-K random-access
memories, instead of the LM-2’s 16-
K RAMS.

The 3600’s basic hardware con-
sists of a free-standing cabinet con-
taining the microcoded cpru, 1,125
megabytes of main memory, a fast-
access 67-megabyte Winchester
disk, and Ethernet II interface and
two serial lines. A graphics console
holds a keyboard, a landscape-for-
mat 1000-line black-and-white bit-
mapped display, a “mouse” (pointing
device), and includes audio output.
An option is a color monitor. Exten-
sive graphics software is built into
Zetalisp itself, allowing multiple
overlapping windows of information
to be easily displayed.

Symbolics will unveil the 3600
this month at the Seventh Interna-
tional Joint Conference on Artificial
Intelligence in Vancouver, B.C.,
Canada. Production will start soon
for initial deliveries next March with
rates to peak at 15 a month by the
end of 1982. LM-2 manufacture will
likely be all phased out by then, says
Baker. -Larry Waller

Microwaves

Surface-acoustic-wave signal processor
reflects simplified correlator design

Military communications and radar
systems are increasingly using pseu-
dorandom-noise modulation or
spread-spectrum multifrequency
transmissions to make their signals
harder to jam and detect. Receiving
these more complex signals is not
simple either.

The answer to date has been an
ever more sophisticated series of
analog correlators, convolvers, and
filters, often built around surface-
acoustic-wave (SAW) devices, that

Finger wave. Lincoln Lab correlator relies
on SAW propagating along lithium niobate to
create a charge pattern in metal fingers rest-
ing on a silicon sheet containing MOS FETs.
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capture the signals in the midst of
apparent noise [Electronics, July 31,

1980, p. 41]. Some of these devices
have been fairly complex and costly
to build, and some require large
amounts of high-speed emitter-cou-
pled logic to act as temporary mem-
ory for them.

Now, assistant group leader
Richard W. Ralston, and staff mem-
ber Daniel L. Smythe of the Massa-
chusetts Institute of Technology’s
Lincoln Laboratory in Lexington,
Mass., have developed what may be
the simplest SAW correlator yet.
Theoretically, it could be built
monolithically and would not require
costly outboard memory.

The unit consists of a lithium nio-
bate piezoelectric SAW device resting
on spacers about 350 nanometers
above a silicon semiconductor sheet.
On the silicon are 300 metal strips,
or fingers, laid down at right angles
to the direction of wave travel in the
LiNbO;. Each finger is connected at
one end to an MOs field-effect tran-
sistor and, through the transistor, to
ground.

Reference first. During operation,
all 300 transistor gates are momen-
tarily biased on, grounding each fin-
ger for 4 to 5 microseconds as a
reference wave propagates down the
SAW device. The wave’s electrical
fields interact with free carriers in
the silicon to leave a positive or neg-
ative charge on each finger. The
charge pattern varies with the enve-
lope of the reference wave, and its
characteristic pattern is captured
when the FETs are turned off at the
end of their 4-to-5-us second sam-
pling period. Turn-off takes about
one nanosecond, more than fast
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enough for the intended purpose.

Once the correlator has been pro-
grammed with the charge pattern,
any unknown signal—typically rid-
ing a radar or communication sys-
tem’s intermediate frequency—can
be injected into the same LiNbO;
SAW device. The unknown, sampled
exactly like the reference, also
~ charges the fingers, and if there is a
strong correlation between the un-
known and reference signals, these
charges add together, producing a
characteristic waveform at a sum-
ming electrode.

Compared with earlier, more com-
plex devices, the new correlator has
about 5 decibels less output, but it
retains its memory of the reference
and of the correlation for about the
same time as more complex SAW
devices do; it takes about 1 second
for its output level to drop by 3 dB.

Earlier units with similar func-
tions used arrays of diodes or
charge-coupled devices as memory
or to program the correlator. Thus,
they needed separate inputs for ref-
erence and unknown signals. But the
new unit ‘does not, and its simple
structure should be much easier to
reduce to monolithic form.

The lab team suggests gallium
arsenide as a good monolithic sub-
strate material. Though it is more
weakly piezoelectric than LiNbO;, it
is a semiconductor, and the team
points out that a thin layer of zinc
oxide could be laid down to improve
piezoelectricity.

They also note that work in this
direction is already under way at
Motorola, Texas Instruments, and at
United Technologies, and that both
ZnO on silicon and on GaAs have
been studied at these firms with the
goal of producing devices similar to
those unveiled by the Lincoln Lab.

A move to GaAs would make the
present two-tiered structure unnec-
essary and possibly improve coupling
between SAW waves and the finger
structure. However, higher leakage
currents with GaAs could cut memo-
ry time down from today’s 1 sec-
ond or so, to as little as 10 to 100 us.
That is ample when only about 15 us
is needed to completely reprogram
the device. -James B. Brinton
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NEC buy-in charged
on Comsat stations

Japan is again charged with dump-
ing electronic products in the
U. S.—this time in the burgeoning
market for satellite earth stations.
That is the claim of Aydin Corp., the
Fort Washington, Pa., assembler of
high-powered amplifiers using trav-
eling-wave or klystron tubes for
civilian and military earth stations.

The company is calling for a Fed-
eral investigation of two Communi-
cations Satellite Corp. January am-
plifier awards to Nippon Electric
Co. The Aydin petition to the Feder-
al government is being supported by
the Communications division of the
Electronic Industries Association.

NEC and its subsidiary, NEC of
America, vigorously deny charges
that they bought into contracts to
crack the U.S. market, calling
Aydin “a disgruntled bidder” whose
petition “is flawed, inadequate and
absurd,” in its rebuttal.

The petition to the International
Trade Commission and the Com-
merce Department’s International
Trade Administration to investigate
the dumping is the first in the history
of the U.S. telecommunications
industry and should be the first test
of the Reagan administration’s high-
technology trade policy. “These are
important issues that need to be
resolved quickly,” says EIA vice pres-
ident John Sodolski.

Issues. The two Comsat contracts
that are cited by Aydin call for the
design fabrication, and test of 29
high-powered amplifiers —nine using
3-kilowatt klystrons and 20 us-
ing TWTs. Both uplink transmission
products, for civil and military satel-
lites, operate in the C, X, and Ku
bands.

NEC won both contracts with a
unit-price bid of $23,596 for the
klystron parts, which Aydin asserts
in its petition is 36.7% below fair
value, and a unit-price bid of
$66,436 for the TWT amps without

the tube or related linearizing com-
ponents. Of the latter award, Aydin
says the three competing U.S.
firms—itself, Varian Associates of
Santa Clara, Calif., and McL Corp.,
La Grange, Ill.—bid between
$105,000 and $125,000 per unit on
the contract.

Comsat, however, says that both
NEC proposals were technically sup-
erior and that the next lowest U. S.
bid on the klystron amplifiers was
only 2.9% higher—despite Aydin’s
claim. On the traveling-wave tube
equipment, Comsat says, the U.S.
bids were 39.5% and 40.5% higher
than that of NEC.

The Japanese company raises the
possibility of impropriety between
Aydin and Varian on their bids for
the 23 parts. Not only were the
Aydin and Varian bids “within
approximately 1% of each other,”
says the NEC filing, but both compa-
nies “claimed to have had the same
or similar secret discussion concern-
ing [the Nippon Electric bid] with
Comsat’s employees.”

Injury. In its allegation of irrepa-
rable injury to domestic industry—a
key point to be proven in any anti-
dumping action—Aydin estimates
that 40 to 50 TWT high-powered
amplifiers are produced in the U. S.
each year, with all but 10 going to
the military market. Thus, says the
company, the Comsat award fore-
closes the domestic commercial mar-
ket to U. S. producers for two years,
not counting the follow-on market
for spare and replacement parts. Of
the 100 to 120 klystron high-pow-
ered amplifiers built annually, all
are for commercial use, according to
the company.

The dumping damage, Aydin says,
will force some of the companies still
in the market to leave it—either
itself, McL, Varian, or Comtech
Telecommunications Corp. of
Smithtown, N. Y.

However, the NEC rebuttal in the
dispute contends that Aydin is mis-
leading the Commerce Department
and the ITC by failing to note that
Aydin “is merely an assembler” of
high-powered amplifiers and does
not manufacture any of the ele-
ments—the tubes, intermediate am-
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BE SMART ABOUT GOSTS
WHEN YOU WANT T0 BE
BRIGHT ABOUT DISPLAYS.

Sprague Electric continues to be No. 1for cost-effective volume production of
BiMOS vacuum fluorescent display drivers.

processes with MOS logic and bipolar buffers
in a single unit, permitting a lowest-cost ap-

As the need for larger and brighter vacuum
fluorescent displays has been increasing,

Sprague Electric has been continually expand-
ing its skills in the manufacture of complex
array BiMOS drivers.

For nearly 10 years, Sprague has employed
state-of-the-art processes to produce millions
of display drivers. We have combined these

proach to integrated display circuitry. As a re-
sult, both the reliability and economy of
Sprague drivers have been repeatedly proven
in point-of-sale terminals, computer peripher-
als, avionics, instrumentation, electronic
games, and similar applications.

Sprague World Trade Corp.—3. Chemin de Tavernay. 1218 Geneva. Switzertand. Tel. (022) 98 40 21

Sprague France S.A.R.L.—2 ave. Aristide Briand. F-92220 Bagneux. France. Tel 6 55 1919

Sprague Electric (U.K.) Ltd. —Salbrook Road. Salfords Rechill. Surrey RH1 5DZ. €ngland. Tel Horley 5666
Sprague Elektronik GmbH — Darmstadter Landstr 119-12%5, 6000 Frankfurt/Main 70. Germany. Tel 0611-6055-1
Sprague Benelux —B.P. 104, B-3600 Ronse, Belgium. Tel. 055-21 53 02

Sprague ltaliana S.p.A.—Via G. de Castro 4. [-20144 Milano. Italy. Tel (02) 498 7€ 91

Interelko AB —Sandsbargsvagen 55, S-12233 Enskede. Sweden. Tel. 08-49 25 05
THE MARK OF RELIABILITY

Semicaps —Gammel Kongevej 148, 5 DK-1850 Copenhagen Denmark. Tel. 01-221510
Field Oy —Veneentekijantie 18. SF-00210 Helsinki. Finland. Tel. 90-69 22 577

Racom Electronics Co. Ltd. —P.O. Box 21120, IL-Tet Aviv, Israel. Tel. 03-45 31 51
Bianchi S.A. —Apartada 22C E-San-Sebastian, Spain. Tel 943 36 20 45
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plifiers, or linearizers—“while NEC
manufactures all three, as well as
integrated circuits and other devices
required. For an assembler to com-
pare its cost structure with that of an
integrated manufacturer and not
explain the difference between the
two is by itself misleading, says the
Japanese company.

The 1TC is expected to recommend
by the end of September whether or
not to hold a full-scale inquiry in the
case. -Ray Connolly

Packaging

Chip makers select
leadless carriers

As 16-bit microprocessors quickly
move into the age of ceramic leadless
chip-carriers, three major U.S.
manufacturers are lining up behind
three different types of industry-
standard packages.

Motorola Inc., which plans to
unveil its strategy next month at
Wescon/81, will soon be selling its
MC68000 family in type C chip-
carriers. This cavity-up package is
suitable for sockets, clip-on leads,
and direct soldering to substrates.

Also at Wescon, Zilog Inc. of
Cupertino, Calif., will be showing its
type B carriers. Like the C version, it
has a cavity-up format but a differ-
ent notch [sense] on the back for
pin 1 identity.

Intel Corp. of Santa Clara, Calif.,
will be using type A carriers—a
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three-layer cavity-down package
with pads only on its top. This kind
is limited to socket and clip-on-lead
applications.

Intel based its choice on predic-
tions that direct-soldering applica-
tions will not represent much of the
chip-carrier business. “The applica-
tions for most of the new micropro-
cessor products [packaged] in chip-
carriers will be field replacement in
sockets,” says Fred Burris, manager
of advance packaging development.

“That way it’s a lot easier to go
out and replace a chip-carrier on a
board,” he adds. Though type A’s
cavity-down configuration elimi-
nates direct soldering applications, it
also dissipates heat better.

The carrier’s socket, jointly devel-
oped by Intel and Textool Products
Inc. of Irving, Texas, has an alumi-
num cover that acts as a heatsink on
the back side of the package. (Power
dissipates through the back side of
the die.)

Intel has already introduced its
first 16-bit device in the type A car-
rier, the iAPX 8206 error-detection
and -correction unit. Other devices
will follow in October, including the
iAPX 286 next-generation error-cor-
rection chip.

Meanwhile, Motorola’s micropro-
cessor operation in Austin, Texas, is
betting on the more versatile type C
package. Like Intel, Motorola be-
lieves more than 85% of micropro-
cessor chip-carrier products will be
initially used in sockets.

But as the market matures, the
company predicts, the percentage of
carriers soldered directly to sub-
strates will grow. Motorola selected
the type C package to address these
future applications at no additional
tooling and production cost.

The firm, which is developing
direct-soldering techniques, has be-
gun providing a few samples of a
multilayer version in ceramic with a
metal lid. With its sights set on pro-
duction quantities in the fourth
quarter, it plans to be the first to

Package. Type C leadless ceramic chip-
carrier (above), suitable for socketing or
direct soldering, will be used by Motorola for
its 16-bit MC68000 family of devices.

offer a 16-bit family in carriers.

The multilayer carrier will cost
the same as a ceramic dual in-line
package. For example, the
MC68000 8-megahertz version will
cost $124 each in quantities of 100.

Within nine months, Motorola
also plans to begin supplying sam-
ples of the 68000 in two versions of a
lower-cost single-layer type C chip-
carrier. One will have a plastic lid
bonded by epoxy. This version will
essentially have the same mechanical
characteristics as a plastic DIP.

The other will have a ceramic lid
hermetically sealed to the carrier by
a glass weld. These single-layer car-
riers will be available for delivery in
the final quarter of 1982.

Meanwhile, Zilog is offering a few
samples of both 8- and 16-bit micro-
processors and peripherals in type B
packages. The company plans to
phase in the chip-carrier through
1982. -J. Robert Lineback

Solid state

Nitride helps shrink
rad-hard memory

Processing refinements are shrinking
the size of radiation-hardened elec-
tronic devices, reports Harris Corp.’s
Semiconductor Programs division.
As proof, the Melbourne, Fla.—based
division is ready to deliver a hard-
ened version of its 4K-by-1-bit HM-
6504 static complementary-MOS
random-access memory. The memo-
ry occupies about the same area as a
1-K radiation-hardened RAM, says
James E. Schroeder, principal engi-
neer on the project.

Only about 10% larger than its
commercial counterpart, the new
HS-6504-RH equals the HM-6504’s
electrical performance, cven when
exposed to more than 2 X 10% radia-
tion-absorbed doses, or rads, main-
tains Schroeder. Despite its scaled-
down geometries, he adds, the RAM
retains both the total dose hardness
and latch-up immunity that has been
achieved using earlier hardening
processes. Its performance suits it to
many applications in deep-space and
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BE SMART
WHEN YOU

ABOUT COSTS
WANT T0 BE

BRIGHT ABOUT DISPLAYS.

Sprague Electric continues to be No. 1 for cost-effective volume production of

bipolar gas-discharge display driver ICs. ﬁ w
|} 1 ] 1

As the need for larger and brighter gas dis-
charge displays has been increasing, Sprague
Electric has been continually expanding its
skills in the manufacture of bipolar high-voltage
drivers.

For nearly 10 years, Sprague has employed
state-of-the-art processes to produce millions
of display drivers with voltage ratings well in
excess of 100 V. We have combined these pro-

i

cesses with logic and buffers in a single unit,
permitting a lowest-cost approach to integrat-
ed high-voltage circuitry. As a result, both the
reliability and economy of Sprague drivers
have been repeatedly proven in point-of-sale
terminals, computer peripherals, avionics, in-
strumentation, electronic games, etc. Sprague
is now developing 200V monolithic integrated
circuitry for release shortly.

Sprague World Trade Corp.—3. Chemin de Tavernay. 1218 Geneva, Switzerland. Tel. (022) 98 40 21

Sprague France S.A.R.L.—2 ave Aristide Briand. F-92220 Bagneux. France. Tel. 6 55 1919
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Semicaps —Gammel Kongevej 148. 5 DK-1850 Copenhagen, Denmark. Tel 01-221510

Field Oy —Veneentexijantie 18, SF-00210 Helsinki. Finland. Tel. 90-69 22 577

Racom Electronics Co. Ltd.—PO Box 21120, IL-Tel Aviv, Israel. Tel. 03-45 31 51

Bianchi S.A. —Apartado 220, E-San-Sebastian Spain. Tef 943 36 20 45
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Flatter. The old method of oxidizing an entire wafer and etching (a) does not produce as flat
a surface as using silicon nitride (b) to prevent oxidation of active regions.

weapons-radiation environments.

The Harris approach employs a
special masking step and some addi-
tional processing to reduce chip size,
aithough it preserves many chip
characteristics of earlier techniques
that were developed at Harris and
Sandia National Laboratories in
Albuquerque, N. M.

These features include an n-on-n*
epitaxial substrate that lends latch-
up immunity, ion-implanted shallow
source and drain junctions, and p*
guard rings around n-channel de-
vices that prevent radiation-induced
surface inversion.

Both the old and new processes
put a hardened silicon-dioxide layer
between the epitaxial substrate and
subsequent layers of polysilicon and
alaminum. The oxide layer must be
particularly thick (around 1 micro-
meter) in the so-called field areas
between active device regions in
order to minimize the parasitic
capacitance between the substrate
and overlying wiring levels.

In the old method, the entire
wafer is uniformly oxidized to the
required thickness, as shown in the
figure. The oxide is then etched back
in the regions where devices will be
fabricated, exposing the silicon sur-
face for gate oxidation.
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The new method employs local
oxidation instead, in which a thin
silicon-nitride layer is deposited to
prevent oxidation of the active
regions while the thick field oxide is
grown. Once the field oxide is com-
pleted, the nitride layer is stripped
off the active regions. The result is a
much flatter wafer surface—0.5-um
steps instead of the 1.2- to 1.4-um
height differences that existed be-
tween the gate and field oxide
regions of the old technique. After
the silicon nitride is removed, a thin
silicon dioxide layer is grown.

Since the wafer surface is more
planar, subsequent lithographic steps
do not suffer from as much optical
distortion as in the old method. This
allows finer lines to be fabricated.
The undercut profile of the etched
field oxide in the old wafer-wide oxi-
dation method is eliminated. Control
of the active-region geometry is
tighter, and these areas can be made
smaller and closer together.

Besides the rad-hard HS-6504-
RH, Harris has in final development
a 1K-by-4-bit static C-MOS RAM,
which is the hardened equivalent of
the Harris HM-6514. Both the hard-
ened RAMs have 4-um interconnect
spacings, compared with the 7-um
spacings in Harris’s earlier 1-K rad-

hard RAM. Channel lengths in the
new RAMs are 4 um for p- and 3 um
for n-channel devices; metalization
pitch, with contact, is 1 pm.

Operating voltage for the 4-k
RAMs is typically 5 v with an accu-
racy of *10%, compared with the
10-v operating levels of previous
rad-hard memories, says Schroeder.
Worst-case access time is 200 nano-
seconds (150 ns is typical), and max-
imum cycle time is 450 ns. The
RAMs draw a maximum of 7 milli-
amperes per megahertz when operat-
ing, and 100 microamperes in stand-
by mode. Both parts, like their com-
mercial twins, have TTL-compatible
address inputs and output.

First deliveries of the rad-hard
RAMs will be to sponsors of the Har-
ris effort: Itek Corp.’s Advanced
Technology division; the Jet Propul-
sion Laboratory; and the U.S.
Naval Research Laboratory. Harris
will begin offering samples this
October, with pricing for both of the
RAMS in the neighborhood of $300 in
1,000-piece lots [Electronics, July 28,
p. 34]. -Linda Lowe

Displays

3-d graphics dazzles
display conference

Three-dimensional computer graph-
ics with powerful new processors for
off-loading functions from host com-
puters highlighted the Siggraph/81
conference in Dallas earlier this
month. The hit of the equipment
exposition, judging from the crowds
it drew, was the SpaceGraph termi-
nal, a 3-d display shown for the first
time by Genisco Computers Corp.,
Costa Mesa, Calif.

The SpaceGraph [Electronics, July
28, p. 150] produces a true space-
filling image—the object being dis-
played actually fills a volume of
about 20 by 25 by 30 centimeters.
This differs from the perspective
projection of a 3-d image on a flat
surface, which is what has been
regarded as 3-d until now.

But perspective projection sytems
showed life as well. It was apparent
that designers of computer graphics
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Introducing the first 4 units
in Monolithic Memories’
new PAL® Series 24,
expressly designed for use
in 8-bit systems.
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Now designers of microprocessor-based
systems can implement logic functions
easier than ever. Because our new PALs
“speak ocial’ you can design more
simply, reduce your parts count and
speed your system’ time-to-market
dramatically.

Choose your PAL today.

Four different 24-pin PALs. including
4-,8- and 10-register versions, are
available now in 300-mil-wide
SKINNYDIP™ packages. They meet a
range of octal interface and clocking
requirements, including MPU interfacing,
parallel in/out counters, parallel shift
registers, shift register interface, etc.

Best of all, these PALs are on
distributor shelves today. For more
information about the 20X 8, 20X10.
20L10, and 20 X4, fill in this coupon and

mail to Monolithic Memories, Inc.
1165 E. Arques Ave., Sunnyvale,

CA 94086. Offices in London, Paris
Munich and Tokyo.

I_l'm interested in PALs! Please send
| full product and application data to:

|Name ;

| Title

| Company

| Department

| Address
City _

®PAL is a registered trademark of Monolithic
Memories, Inc. National Semiconductor Corp. is a
licensed alternate source for PAL

Monolithic
Memories
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Clamping
Ideas from
Weckesser

Nylon FLEX-CLIP

Slip wires in or out for changes
orremoval. Contour of clip plus
spring-back flexibility of nylon
provides easy assembly, yet
holds bundies securely.

Nylon PRESS CLIP

Peel off...press and it's on to
stay. Adhesive-back provides
fastest way yet to install clips.
Four sizes for bundles from %"
to %" dia.

PRESS CLIP

for flat cable

One size nylon clip for any
width flat or ribbon cable. Used
along edges, provides unlimited
flexibility in mounting arrange-
ments. Adhesive-back or screw
mounting hole.

Write for catalogs.

Whoslazeay

COMPANY, Inc.
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Computer graphics industry set to climb

Multibillion-dollar markets are just a few years away for the computer
graphics industry with its array of terminals for computer-aided design and
manufacturing and for the business office. So say industry officials attending
the Siggraph/81 Computer Graphics Conference Aug. 3-7 in Dallas. Sig-
graph stands for the Special interest Group on Computer Graphics of the
Association for Computing Machinery.

Low-cost, higher-density memories, and a shortage of skilled labor are
among a number of factors driving development of graphics hardware and
software packages for CAD/CAM, points out Ken Anderson, publisher of
The Anderson Report, an industry newsletter. ‘‘Before, it was driven by
economics, and certainly the cost of labor was part of that,” explains
Anderson, a participant in the five-day conference. “‘But now the simple
unavailability of people [to design] is even a more pressing issue. When the
market is out there but you don’t have the people to serve it, you very quickly
reassess your priorities."’

Anderson estimates that the total available computer graphics market
could hit $4.5 billion by 1984, with about half of that addressing CAD/CAM.
The greatest percentage increase, however, will come from the office
segment of the market. “There has been just a dramatic increase in the
amount of software and systems dedicated to the creation of slides,
viewgraphs, and charts of all kinds to help the manager run his company. It
seems we have really underestimated the customer’'s acceptance of the
technology,”” he notes. *‘I think it looks like $300 million to $400 million by
the end of the year, with probably the [upward] knee in the curve occurring
in the first part of 1982.”” And it was only in the beginning of 1981 that the
business graphics systems really began to hit the market, he adds.

By 1984-85, Anderson predicts, business graphics sales will cross the $1
billion mark. *'It's not unreasonable to expect a growth rate of 80% to 90%"’
in the low-cost segment,” he notes. Others see rapid growth in other
segments as well.

Richard L. Davison, vice president and general manager of the Graphics
Systems division of Applied Dynamics International, Ann Arbor, Mich., likes
what he sees for computer-assisted instruction, which he believes *‘will have
one of the most dramatic impacts on everyday life.”” He envisions graphics
equipment being used in many places to assist the public, including muse-
ums, shopping centers, and malls.

Attendance at Siggraph also seems to reflect growth. This year's show
attracted more than twice as many people— 11,700 —as did the 1980 show.
That edition was in Seattle, not nearly as centrally located as Dallas; but then
the Dallas show had to contend with the first week of the strike by U. S. air
traffic controllers. Exhibit floor space increased 80%, as the number of

4444 W. Irving Park Road
Chicago, lllinois 60641 (312) 282-8626
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exhibitors at the conference rose from 95 to 130.

-J. Robert Lineback

systems have been quick to apply the
newest large-scale integrated-circuit
technologies in their domain.
High-speed 16-bit microproces-
sors, 64-K memory chips, and spe-
cial-purpose graphics chip sets were
being employed in the new products
to produce very intelligent graphics
terminals with reduced costs, more
functions, or both. The increased
processing power and larger memo-
ries in these products also mark a
trend toward distributed computer
graphics in which the terminals per-
form more of the purely graphics
functions, freeing the host computer

to do more of the applications work.

Some of the more striking new
product highlights of Siggraph came
at the low-priced end of the spec-
trum. Here the target was the 3279
color display station from 18BM Corp.,
which comes in two medium-resolu-
tion versions displaying either four
or seven colors and selling for
between $4,500 and $5,200. Two
recently formed companies have
taken on the 3279, with terminals
that cost much less.

Integrated Terminals Inc., Addi-
son, Texas, showed an eight-color
terminal (model ITI 801) that sells
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Capable. Twelve-inch-diagonal screen of Integrated Terminals’ eight-color model 801 is set
up to demonstrate several of the types of graphics displays it can present.

for $3,000 in single quantities (down
to $2,200 each in 100-unit lots).
Built around a Z80 microprocessor,
the terminal has a 12-inch screen
that displays twenty-four 80-charac-
ter lines in a 640-by-240-dot matrix.
A 48-line display will be introduced
by the end of this quarter with two
more models next year.

The other new terminal is the
MVI-7 from Colorgraphic Commu-
nications Corp., Atlanta [Electronics,
July 28, p.14]. At $3.500 each
(82,800 in quantities of 100), ‘this
seven-color display uses a 720-by-
280-dot matrix. It also has extra fea-
tures, including horizontal scrolling
and the ability to divide the screen
into four areas that can be indepen-
dently addressed and scrolled.

Both of the terminals emulate oth-
ers already on the market, so they
can be used immediately with exist-
ing software. Integrated Terminals’
801 is compatible with software
from a leading terminal maker,
Intelligent Systems Corp., and will
soon be compatible with others as
well. Colographics’ MVI-7 can emu-
late and bring color to any of six
popular monochrome terminals, in-
cluding Digital Equipment Corp.’s
VT100 offering.

The presence of the 16-bit micro-
processor was perhaps nowhere more
felt than in several new stroke- and
raster-refresh terminals. A trio of
new designs have applied the Motor-
ola MC68000, capitalizing on its
high processing speed and large
amount of memory that can be
directly addressed.

Emphasizing the distributed com-
puting possibilities inherent with the
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68000 was Vector General Inc.,
Woodland Hills, Calif. The firm’s
VG33000-series terminals apply the
microprocessor to such chores as ser-
vicing display interrupt requests,
buffer management, editing, and
changing views and perspectives.

The 16-bit 68000 is also at the
core of the industry’s highest-resolu-
tion flicker-free raster-refresh dis-
play, the System 3400 XV7 from
Lexidata Corp., Billerica, Mass. Its
display, with a 60-hertz noninter-
laced refresh rate is made up of a
880-by-704-dot matrix.

Yet perhaps the record for han-
dling vectors is held by the PS300
3-d perspective-projection terminal
from Evans and Sutherland, Salt
Lake City. This $59,000 stroke-
refresh unit can update an entire dis-
play of up to 95,000 line segments at
30 frames per second. -Tom Manuel

Production

Air Force to recruit
robots for pc boards

The U.S. Air Force wants the pro-
ductivity of defense contractors to
rise sharply, so it has commissioned
Westinghouse Electric Corp. to de-
velop fully automated systems for
the design, manufacture, and testing
of printed-circuit boards. ‘

Work on the three-year project at
Westinghouse’s Defense Electronics
Systems Center at Baltimore, Md.,
started this month, and John A.
Decaire, manager of manufacturing
systems and technology, expects it

SOMETIMES
ROTARY
SWITCHES
ARE BETTER

Many switching possibilities

in small volume, sealing for

automatic soldering/cleaning,

contact protection against

any heat transfer from

soldering.

This all adds up to a superior

rotary switch, the FEME

5940-P type.

- 12 positions 30 degree
detent angle

— dual-in-line 14 pin
configuration, 2.54 mm pin
spacing

- shorting and non-shorting
contacts

— switching current: low level
to 100 mA at 120 Vac/dc

~ electrical life with low level
50.000 operations

- insulation resistance
10 MOhms

- climatic category as per
IEC 68-1:40/085/21

- overall dimensions
10.8x17.8x21.3 mm.
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FEME

means reliability
F.EME. - Sp.A.
20149 Milano -ITALY
Viale Certosa, 1
Tel. 390.021-Telex 331217
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...that belongs in the
hands of everyone
serious about the
technical, financial,
and planning outlook
for electronics.

Electronics’ highly respected
23rd annual World Markets
Forecast has been-expanded
to provide anin-depth look at
current and future demand
for some 200 component and
equipment products in the
USA, Western Europe, and
Japan—including 23 addi-
tional pages of market-esti-
mate and growth-rate tables.

Includesinformation not
published elsewhere...

*1979-84 compound U.S.
growth rates ¢ U.S. report
research methodology

* economic analyses for U.S.,
Western Europe, and Japan ¢
Product-by-product markets
for 11 Western Europe
countries

Delivery is immediate (air ship-
ment outside N.A.) for the Elec-
tronics 1981 World Markets Forecast
Data Book. $125 must accompany
vour order to:

Electronics Magazine Books
42nd FL

1221 Ave. of the Americas

New York, NY 10020 USA.
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will lead to an eightfold increase in
productivity in pc-board assembly
processes and a tenfold speedup of
manufacturing cycle times.

Shared benefits. These dramatic
benefits will not accrue to Westing-
house alone. “The Air Force is in
this to increase productivity, quality,
and cost savings on defense contracts
generally, not just at one company,”
says Lt. Gen. James W. Stansberry,
commander of the Electronic Sys-
tems Division at Hanscom Air Force
Base, Mass.

So, along with $7 million in seed
money from the Electronic Systems
division to get the project rolling,
goes the requirement that Westing-
house must share its findings with
over 100 other contractors through
periodic seminars and briefings. All
progress reports will be in the public
domain, and Westinghouse will be
obligated to license the know-how it
develops, Stansberry points out.

An added industry-wide bonus,
Decaire says, will be the establish-
ment of standardized components
for automated manufacturing sys-
tems as Westinghouse works with
other firms engaged in the rapidly
developing technology.

Along with the military grant
money, Westinghouse plans on in-
vesting nearly $200 million of its
own to implement the results of its
work for plant modernization, De-
caire reports. The company will pur-
sue three main themes: a work
center for automatic storage, loca-
tion, and kitting of pc-board compo-
nents; a work station for fully auto-
mated assembly and quality testing
of printed-circuit boards; and a work
station integrating design, manufac-
turing, and testing of electronic
cables and harnesses.

Robots with both touch and sight
will work in the stations, paired with
high-speed computers and advanced
software, interactive-graphics-design
systems, and computerized data
bases. The robots will be central to
Westinghouse’s design effort. The
firm is working in this area already
with Japanese firms like Seiko,
Fujitsu Ltd., and Hitachi Ltd., as
well as with American robotics mak-
er Automatix, Inc., Burlington,

Mass., the Carnegie-Mellon Insti-
tute, Pittsburgh, Pa., and the Uni-
versity of Rhode Island, which is in
Kingston.

High return. Stansberry predicts
the project, the first of its kind in
that it will affect production across
several Air Force programs, should
receive a 20- to 30-fold return on its
investment over the next 10 years at
Westinghouse alone. He adds that
the Air Force plans other such con-
tracts under its technology moderni-
zation program.

All of these programs will aim at
developing widely-available auto-
mated-production technologies, and
their award will be conditional on a
company’s willingness to invest its
own resources in modernizing its
production facilities.  -Linda Lowe

Personal computers

IBM elects to buy
software outside

The long-awaited personal computer
from 1BM Corp. came as no surprise
when it was announced Aug. 12. But
the startling fact was that the
world’s largest computer manufac-
turer had departed from its tradi-
tional software stance of doing
everything itself.

Instead, 1BM is relying on software
expertise that is accumulating explo-
sively in the microcomputer market-
place [Electronics, April 21, p. 163].
Software for the 1BM Personal Com-
puter is being supplied by outside
software vendors. Moreover, 1BM is
forming a third-party publishing
operation that will sign up applica-
tion programs.

‘Built around a 16-bit micropro-
cessor, the IBM machine should offer
a significant challenge to the person-
al-computer market now dominated
by Tandy Inc.’s Radio Shack and
Apple Computer Inc. since it is com-
petitively priced with their 8-bit
offerings. In fact, Portia Isaacson of
the market research firm, Future
Computing Inc., Richardson, Texas,
predicts $1 billion in sales for the
IBM computer by 1984, calling it
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-DIP Sockets and Pms at
- competitive prices - a vast:
range availabl |mmed||ate[y
- from-Vero.

“DIP Sockets Standard Profile:"

' Solder and wire wrap termination.
Gold.and tin plated finish. Double face

- wipe contact for reliability. 5¢

:de Proﬁle Tin plated wider

termination. Double face Wwipe contact.

. . Anti wicking insulating strip.

Socket Pin DIPs Tin plated-solder ,j

and.wire wrap termination with
Berrylium copper 4 jaw gold plated

inner.contacts for ultra high reliability. !

Solder Pins'and Terminals for
PCB applications — manufactured to
close tolerances with a bright tin.lead
fmlsh for guaranteed solderability.

Wire Wrap Precision machined,
gold plated types or low cost
stampéed tin'plated styles. . - -

Prabe Interchangeable spring
loaded tips in three configurations.
Serrated, cup, cone/needle. Gold
plated sleeves with rhodium plated
probes for low contact resistance.

* \Wire wrap and solder termination on
receptacle.

\ Quallty products from a v
-quality British company.

BASICALLY
YOU NEED VERO

1 '—————,—F————_—-
(B,3/E].(8,8}

Vero Electronics Ltd., ~1ndustr|al Estate
Chandiler’s Ford, Hampshlre $O5 3ZR.

‘ | Tel: Chandler’s Ford (0421 5) 60211 :

| Please tick appropriate -box.
T [0 twou)d like furthér jnformation about the Vero
| range of components.

\

0° [ would like further detaijls about the whole Vero
| range of products.

| Name Position
I Company
l Address

l Tel.-No.

b
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SERIES SE3000
Lightweight,
instrumentation recorders

that both
you and your
budget can carry

These IRIG compatible ¥4 and %2 inch portable instrumentation
recorders are the first to offer the features and performance of
1 inch laboratory recorders that weigh and cost much more.

o 8 tachometer or tape servo controlled speeds,
from 15/32 to 60 inches/second

¢ |RIG compatible recording up to 40 kHz FM,
300 kHz direct, and 0.5 Mbit/second HDDR
e 4,7, 8, or 14 record/reproduce channels,
plug in for any mix of FM, direct, and HDDR,
fully aligned for 8 speed operation
¢ Built-in calibration, complete electronics-to-electronics
checkout (FM and direct)

+ Choice of interchangeable ac or dc power supplies
Call today. You'll be surprised how little a 55 Ib, 14 channel

portable instrumentation recorder can cost.
Or write for our new 4 page brochure.

EMI Technology Inc.
Instrumentation Division

6445 Powers Ferry Road Atlanta, GA 30339
Telephone (404) 952-8502 TWX: 810-766-2267
Toll Free Instrumentation Service: 800-243-2572

A Member of the THORN EMi Group

Sales Offices: International:
* Newport Beach, CA 92660 e+ Sunnyvale, CA 94086 SE Labs (EMI) Ltd.

Telephone (714) 760-1955 Telephone (408) 732-9027 Spur Road, Feltham, Middlesex

* Reston, VA 22091
Telex: 23995

¢ Framingham, MA 01701 TW14 OTD, England
Telephone (703) 620-6056 Telephone (617) 875-5858 Telephone 01-890-1477
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Little guy. The components of IBM's Per-
sonal Computer include an 83-key keyboard,
a 12-in. display, and a 16-bit microprocessor
with dual 5.25-in. floppy disks.

“the most significant personal com-
puter ever introduced.”

Moreover, by designing around a
16-bit chip, IBM has ensured that its
computer will have a long product
life. Personal computers built around
8-bit processors do not have the pro-
cessing speed necessary for things
like the latest high-speed graphics
and real-time interactive games.

In its basic configuration, it costs
$1,565, as compared with $1,330 for
an Apple Il and $870 for Radio
Shack’s TRS-80. The higher price
appears not to be just a reflection of
the IBM name, but seems to reside in
the quality of construction: 80%
American-made, the machine is
housed in metal rather than plastic,
uses a 12-inch green-phospor cath-
ode-ray tube and generally is more
professional-looking than many of its
counterparts. Also, it should help
maintain U. S. market share, in the
face of the Japanese import wave
expected in 1982.

Based on Intel’'s 8088 micropro-
cessor, the Personal Computer is
enclosed in a chassis with a detach-
able 83-key keyboard and separate
CRT. It comes with 40-K bytes of
read-only memory holding Microsoft

Electronics / August 25, 1981



The talk of the town!

General Instrument’s new
VSM2032 has made speech
synthesis the talk of the
town. In fact it speaks so well
we named it Orator.™

The VSM2032, a complete speech
system, is immediately available.
It needs only a power source and
speaker to start talking...in less
than an hour you can hear it
speak, fluently, with a 32 word
calculator/clock vocabulary that
combines to form over one billion
phrases.

You can use the Orator module
as a stand alone voice system
or interface it with industrial
equipment, vending machines,
instrumentation, arcade games,
computers or warning devices.

More than the spoken word.
With Orator you get a lot more
than talk. General Instrument’s
state-of-the-art technology utilizes
Linear Predictive Coding (LPC) for
speech data compression with
minimum ROM support. And to
obtain truly natural speech, a 12
pole cascade filter is used to
implement a mathematical model
of the human vocal tract so that
Aunt Mary sounds exactly like
Aunt Mary and not like Uncle
Walter.

Now. Talk’s cheap.

Simplified digital interfacing...
immediate availability...high voice
quality...low price...make Orator
VSM2032 an attractive and
feasible way to make your product
speak. At a cost of $99 (signifi-

Electronics / August 25, 1981

cantly 'ess in production
quantities), you can't afford not to
hear Crator! And you can choose
from standard vocabularies or
your own vocabulary for orders of
250 or more modules

The final word is up to you. For
more Information on VSM2032
contact General Instrument

GENERAL
INSTRUMENT

Microelectronics Ltd., Regency
House, 1-4 Warwick Street Longon
WIR 5WB, England, or call
01-439-1891

We help you
compete.®
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United Systems’
Indicators Will:

e MEASURE voltage and current; ac, true rms ordc.

e CONVERT the output of any transducer/transmitter to dis-
play in engineering units.

¢ DISPLAY temperature (C or F) directly from thermocouple,
RTD, or thermistor sensors.

¢ INTERFACE readily into your system by optional "'single line
enable’ parallel BCD output.

* INDICATE when a predetermined limit is exceeded, through
relay closure or logic level output from optional internal
comparator alarm.

And with United Systems' exclusive adaptors these indi-
cators change, in the field, to perform any measurement
listed above and more!

For additional information contact your United Systems Rep-
resentative or call the factory (513) 254-6251.

57085

666667

UNITED
Digﬂ'ec. SYSTEMS
CORPORATION

United Systems Corp: Precision measurements to count on
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Basic and various system utilities. Its
five-slot chassis is fully described by
IBM so independent manufacturers
may interface with it easily.

The computer employs 5.25-in.
floppy disks holding 160-K bytes in
1BM’s own format, with 8-in. floppies
on the way and hard disks further
down the line. The display operates
in three modes: twenty-four 80-char-
acter lines for text, and two color-
graphics modes—320- and 640-by-
200 picture elements. It also has all
the standard home computer fea-
tures including a speaker for music
and inputs for game paddles and
controllers.

Vendors. So far, two high-level
languages, an operating system, and
three applications packages have
been written for the 1BM computer
by outside vendors. The languages
use the Basic interpreter and Pascal
compiler from Microsoft, which also
has written a disk operating system.
Personal Software Inc. has adapted
VisiCale, the popular program for
handling lists of data. Peachtree
Software Inc. has transferred its
small-business management pack-
age, and Information Unlimited
Software Inc., its EasyWriter word
processor.

Other operating systems are being
developed. Digital Research Inc. is
adapting CP/M-86 and SofTech
Microsystems Inc. to its UCSD
p-system. In addition, 1BM has estab-
lished a software publishing depart-
ment that will underwrite and mar-
ket new application programs, pay-
ing royalties to authors.

It will, however, be the responsi-
bility of the author to maintain the
software. With 1BM backing the
8088 architecture with software pub-
lishing operations, many more pro-
grams should become available.

In a configuration with 64-K bytes
of user memory, dual disks and a
CRT, the 1BM Personal Computer
will cost $3,660. That makes it about
$450 more expensive than the Apple
II, which has fewer features. The
prices are almost equal if the Apple
is expanded to include the interfaces
for an 80-column display and upper-
and lower-case characters, which are
standard with 1BM. -R. Colin Johnson
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RCA CMOS

speaks your language.

These six languages have been
tailored especially for the 1802
microprocessor and RCA CMOS
Microboards. They will allow you to
write 100 percent of your code in
high-levellanguagefor most applica-
tions.

BASIC 1
e Compiler/interpreter.
® Develop program using interpreter
and compile for code compactness
in target system.

BASIC 2
e Extended BASIC interpreter with
1802 I/O control statements.
® Floating pointmath, string variables,
multi-dimensional arrays.

“Tradename of Enertec, Inc.

BASIC 3

¢ ROM-BASIC interpreter runs on
low-cost Microboard Development
Systems.
® Run-time, auto-start interpreter
ROM option available (also for
BASIC 2).

PLM-1800
¢ 1802 microprocessor dialect of
PL-1.
e Structured language.
® Runs on RCA development
systems.

MACROASSEMBLER
e Nested macro capability lets you
define your own instructions.
e Parameter substitution.

RCA Solid State headquarters in Somerville, N.J. Brussels. Sao Paulo. Hong Kong

e Conditional and repetitive
assembly.

Micro Concurrent PASCAL*
® For real-time multi-tasking 1802
and Microboard applications.
® Cross-compilers available for most
computers.

e ROM-able 1802 p-code inter-
preters, with and without floating
point.

In plain English: whatever your
1802 application, we've made it
easier than ever to program.

Contact any RCA Solid State
sales office, representative or
distributor.

Or call (800) 526-3862.

Now RCA offers six programming languages

for 1802 microprocessors.

ORI SN

PLM-1800

MACRO
ASSEMBLER

Micro
Concurrent
PASCAL

18072

AAEAARARRIEARARE

Another reason to
switch to CMOS.

/
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NON- 10|
NON-MOGA BASED

POLYURETHANE POTTING, ENCAPSULATING
AND CASTING COMPOUNDS

FROM

LONAP

CONATHANE® SYSTEMS combine unique advantages,
easier handling and lower costs in urethanes that cure
without voids. Series 2500 Systems are offered in a variety
of filled and unfilled formulations to meet virtually any
requirement for the potting or encapsulating of moduies,
strain-sensitive components, coils, transformers, and sim-
ilar devices. The two liquid components of the Conathane
Systems mix readily and change to solids with very low
exotherm. Working life is excellent and vapor pressure
low. Cure is at room or elevated temperatures. And the
resulting solid polymers vary from soft elastomers with a
Shore A hardness of 70 to tough and rigid plastics.

CHECK THESE OUTSTANDING PROPERTIES

¢ Non-MOCA* curing systems ¢ Non-TDI prepolymers —
for minimum heaith hazard to personne!l e Low stress
buildup on sensitive embedded components e Superior
thermal shock resistance e Excellent dielectric properties
* Reversion resistance ¢ Low water absorption ¢ Low
shrinkage ¢ Excellent hydrolitic stability ¢ Dimensional
and heat stability.

FOR FLAME RESISTANCE choose the Conathane EN-2540
Series, a new family of filled polyurethane resins specially
formulated for general purpose electrical/eiectronic pot-
ting, casting and encapsulating. Provides flame resistance
ratings of 94V-O when tested in accordance with UL-94
Because of fast gelation and cure at low temperatures, is ideal
for high volume production.

GET MORE FACTS. Write for Selector Bulletin P-133 on
Conathane 2500 Series, or Bulletin P-137 on flame resis-
tant Conathane EN-2540 Series.

*DuPont Trademark

ONAP

CONAP,INC./ OLEAN, N.Y. 14760 / 716-372-9650
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NSA center to rate
secure computers . . .

. with budget set
in $25 million range

NTT chief to lobby
U. S. congressmen

SBS proposes
smali-business
digital network

Electronics/August 25, 1981

A new Computer Security Technical Evaluation Center is being set up by
the National Security Agency for the Department of Defense and the
intelligence community, says Adm. Bobby R. Inman, deputy director of
central intelligence. Inman, former director of the NSA, the nation’s chief
cryptographic agency, told a National Bureau of Standards seminar on
computer security that the new center will work with industry on develop-
ing secure computer systems and software for Government applications as
well as in industry. The center “will not make general endorsements,”
Inman emphasized, but as with the Pentagon’s existing Qualified Product
List, “the relative merit of a system in the hierarchy of evaluated products
may be available publicly in order to provide incentive and encouragement
for manufacturers to develop secure systems and for private-sector users to
employ them.”

The NSA Computer Security Evaluation Center will have separate facili-
ties at Friendship, Md., in the industrial complex of the Baltimore-
Washington International Airport, moving in “within a month or two,”
says NSA’s George Cotter, the center’s acting director. In an interview,
Cotter estimated that the CSEC will have an annual budget of $25 million
to $30 million, “about two thirds of which—say, conservatively, $10
million — will be spent on research, development, and procurement” with
industry. Starting small, the CSEC staff will build up to between 200 and
300 persons over the next five years, he adds.

Nippon Telegraph & Telephone Public Corp.’s president, Hisahsi Shinto,
is scheduled to spend Sept. 10 and 11 in Washington, D. C., promoting the
opening of NTT’s domestic telecommunications equipment market for
U. S. suppliers in talks with Reagan Administration officials and members
of Congress. The visit is reportedly designed to assuage U. S. fears that
Japan’s next electronics export assault will come in the $20 billion U. S.
telecommunications equipment market. The 1980 U. S. trade deficit in
telephone and telegraph equipment alone totaled $156.7 million last year,
up 60% from the year before. The executive’s schedule now includes
meetings with Secretary of Commerce Malcolm Baldrige and members of
the Federal Communications Commission and Congress, plus a reception
sponsored by the Electronic Industries Association.

Satellite Business Systems Inc. wants to build 32 microwave digital
termination systems in as many U. S. metropolitan areas to service medi-
um-sized— and small-business communications users. In its filing with the
Federal Communications Commission, the McLean, Va., company says
its new data exchange service, called DXS, complies with FCC rules for
digital message services [Electronics, Jan. 27, p. 61]. The SBS proposal,
using its satellite network as a backbone, calls for installation of a
2-ft-diameter antenna and associated 10-GHz terminal equipment on a
user’s rooftop or window. The terminal —aimed at a central transceiving
station with three antennas that each provide 120° coverage and four-mile
range—would have data channels at speeds ranging from 2,400 b/s to
1,544 Mb/s. SBS wants to implement the DXS in mid-1983 between
Chicago, Dallas, Los Angeles, New York, and Washington, D. C., with
the 27 other systems in place by the end of 1986.
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Washington commentary

Battling Japan for U. S. telecommunications

Washington’s slow and soggy August is being
enlivened with a new variation of the electronics
trade war with Japan. It seems only yesterday
that the conflict involved was the Japanese
dumping of television receivers. Japan in
effect won that battle, driving most American
manufacturers either from the market or to
offshore plants.

The new battle involves alleged Japanese
dumping of telecommunications equipment, spe-
cifically high-powered amplifiers for domestic
satellite earth stations (see p.42). American
manufacturers say that they have learned from
the earlier bitter experience, and they are deter-
mined not to lose this one.

That determination was illustrated last month
when the Electronic Industries Association’s
John Sodolski warned a House trade subcom-
mittee that the $20 billion domestic telecommu-
nications equipment market—about half the
world total—is being “specifically targeted for a
concerted attack by foreign competitors™ whose
home markets remain closed to U.S. exports
[Electronics, July 14, p. 58]. What distresses EIA
members most, says communications division
vice president Sodolski, is that equipment mak-
ers in Japan and Europe can “price and sell
marginally, especially in the United States,”
while supported by “assured long-term manu-
facturing contracts and [government]-subsi-
dized research and development™ at home.

Now the EIA division members are taking up
the battle in earnest, building a war chest to
support Aydin Corp. of Fort Washington, Pa.,
as it steps into the International Trade Commis-
sion arena. Aydin is charging that the Nippon
Electric Co. of Tokyo is selling two types of
earth station amplifiers to Communications
Satellite Corp. at less than fair value—lower
than the price set for the Japanese market—and
thus threatening to damage U. S. industry. That
is dumping.

A difficult case

As the U.S. telecommunications equipment
trade deficit with Japan continues to expand,
the timing seems right for the EIA move. Yet
there are indications in the initial Aydin petition
and the NEC rebuttal that the EIA may be
backing the wrong American warrior in the
upcoming battle.

In what shapes up as a down-and-dirty
fight —with Comsat saying only that NEC’s

products were “technically superior” —Aydin
will have a hard time proving not only that
NEC’s prices were below those in Japan, but also
that Aydin has been or is likely to be damaged
by the Comsat buy.

Aydin admits that Japan has few earth sta-
tions and that an accurate breakout of compo-
nent prices is impossible because the stations are
installed as complete turnkey packages. The
company has therefore had to estimate and then
reconstruct NEC’s component costs for the
amplifiers, using figures that NEC says represent
“fanciful adjustments” to accurate prices and
costs. NEC contends that its costs are lower
because it is a vertically integrated manufactur-
er producing all the earth-station amplifier com-
ponents for the uplink, while Aydin makes none
of the components, buying them in the open
market for assembly.

As to damage, NEC rejects Aydin’s complaint
by noting that the Pennsylvania company told
the Securities and Exchange Commission and
its stockholders in its April 27 first quarter
earnings report that 1981 would be “another
record year” for the company, even though NEC
says the forecast came “after Aydin knew it had
lost the Comsat contracts” in January and said
nothing about it.

Equally troubling is the suggestion by NEC’s
lawyers that Aydin may have engaged in impro-
prieties with Varian Associates, another losing
competitor for the Comsat contracts. Price fix-
ing is a serious charge and, of course, must be
proven. As Japan knows well, it is not a practice
peculiar to the U. S.

The impact of politics

In sum, however, Aydin’s initial petition and
the rebuttal by NEC indicate that U. S. manu-
facturers need to make a stronger case for tele-
communications equipment dumping by Japan
or anyone else than is evidenced in this first
effort, for U.S. industry is handicapped, so to
speak, by a regulatory and judicial system in
which the burden of proof is on the petitioner. If
the ITC or the Department of Commerce decides
that Aydin’s charges are worth a full investiga-
tion—and they may do so—it will likely be
more a product of international politics than
anything else, a welcome result of the Reagan
Administration’s toughening stance on equal
access to Japanese and other national markets
for U. S. industry. -Ray Connolly
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OFAN

Votan is the complete speech
company, with capabilities'in
every. major. speech area
including:

o Speech Recognition

« Speaker Dependent
o Continuous: Speechilnput
« Speaker Independent

e Speech Synthesis

» Preprogrammed
« User, Programmable’
« Voice Store and Forward

o' Speaker Verification and
Identification

ANDICOMPLETELY.

SPEECH| TECHNOLOGY
THAT PERFORMS

Votan's exclusive digital signa
processing technology/is
fundamental to’all our. products’
provides performance previousty
ava.lab’elonly!in expensive
minicomputer-based’ industrial'or
research systems: Now, Votan
offers thisitechnology,on chips,
printec circuit'boards, and OEM
systems:

But/don't take our,word for it Ca
us.to train the V1000 System
with your.own voice anc see|it
perform: Soundly.

World Radio History

SOUNDLY.

Afteri th,

ars oi fundamental
ggressive
otan introduces a
ec technology,
the way. people
res. A technology.
ed.as the most
nd cost effectivein
technology, which;
orated into! our V,1000
Series| Speech! Rescognition
Systems, features

’

e’ 99+% Accuracy Under,
Difficult Industrial Conditions

e Excellent Noise Immunity.

e Minimal (One Or,Two)
Training Trials

o, Use With Inexpensive

Microphones

Or, try it at Wescon Booth H203in
the San Gdacisco Hilton.

26046 Ederf@nding Road | Suite
Hayward. Califormnia’ 94545
T'elephonel (415) 785-8060
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A FULL RANGE OF PRODUCTS...

ANAMETO RELYON !

Daytime - Night-time - Thermal imaging

e Vidicons e Silicon-target vidicons e Pyroelectric-target vidicons
e Nocticon® L3 TV tubes @ Supernodicon® L3 TV tubes.
Potted, integral-coil, and ruggedized models available.

j' \j THOMSON-CSF
" COMPONENTS

THOMSON-CSF o1vision TuBEs zLEC"RONIQUES

38 RUE VAUTHIER / BP 305/ 92102 BOULOGNE-BILLANCOURT CEDEX 7 FRANCE / TEL. : (33.1) 6048175
USA GERMANY ITALY SWEDEN

THOMSON.CSF THOMSON.CSF THOMSON-CSF THOMSON.CSF
COMPONENTS CORPORATICN  BAUELEMENTE GmibH COMPONENTI KOMPONENTER
CLIFTON NJ (201) 779.10.04 MONCHEN (89) 75 10,84 ROMA (6] 638.14.58 & ELEKTRONROR AB
BRAZIL UNITED KINGDOM SPAIN STOCKHOLM (8] 22.58.15

CG 4426

THOMSON.-CSF THOMSON-CSF THOMSON.-CSF JAPAN
COMPONENTES DO COMPONENTS £NC CCMPONENTES THOMSON-CSF
i ) BRASIL Ltda MATERIALS Lid Y TUBOS S.A. JAPAN KK.
Circle 60 onreaderservice card  SAO-PAULO (1) 542.47.22 BASINGSTOFE (256)129.155  MADRID (1) 419.88.42  TOKYO (3) 264.63.46
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Multimicroprocessor machine
goes commercial: page 73

A large and a small Josephson junction below two control lines
(across top) create compact three-dimensional AND gate: page 74
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ONE OF OUR
POWER LINE DISTURBANCE MONITOR’S
BEST FEATURES STARTS
RIGHT HERE.
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Because that’s where you
start reading your data—at
the top of the tape, instead
of at the bottom (which is
where you start with old-
fashioned power analyzing
equipment).

Franklin’s Model 3600 has
keyboard entry for precise
setting of AC and DC
under/over voltage, under/
over frequency and high
speed pulse threshold
parameters, plus a digital

display for monitoring signal
levels, and verifying time and
thresholds.

So write today for com-
plete specifications and
a demonstration of
Franklin’s Model 3600.
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o Franklin’s Model 3600
tells you exactly what’s going
on in your power line in
plain English—not in code.
And it tells you when it
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FProgrammed Power Division

happened so you can AT 995 Benicia Avenue
correlate power disturbances , k Sunnyvale, CA 94086
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X (408) 245-8900 Telex 357-405
with errors on the computer

log, in real time. - =13 See us at WESCON, Booth H-46.
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European market
gets own CCD
TV camera

VHD video-disk
launch delayed

Netherlands charts
three-way course
for microelectronics

Scrambling repels
software pirates
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International newsletter

A miniature black and white camera weighing just 2.2 1b that conforms to
Europe’s 625-line standard —unlike the 525-line standard adopted by
U. S. and Japanese manufacturers—will be available next month from
Britain’s English Electric Co., Chelmsford, Essex, which is part of the
General Electric Co. Ltd. group [Electronics, Sept. 11, 1980, p. 78]. The
13-cm-long, 6.4-cm-wide and 20.4-cm-high camera uses a charge-
coupled-device imager from GEC’s Hirst Research Centre that packs
220,000 imaging elements onto a 1-by-1.4-cm chip. The resolution—
about 67% that of TV studio broadcast cameras—is better than already
marketed home video equipment, says the company, and suitable for
closed-circuit TV and industrial applications. The price has yet to be fixed
but may well be under $4,000.

Unable as yet to mass-produce disks, the international consortium of four
companies developing the Video High Density video-disk format has
announced a six-month delay in its product launch. VHD thus stands to lose
further ground to the two alternative and incompatible RCA and Philips
formats already on sale in the U. S. At a recent meeting in Los Angeles,
top officials of Victor Co. of Japan, Matsushita Electric Industrial Co.,
General Electric Co., and Thorn EMI PLC decided to postpone introduction
of their system until at least April in Japan and June in the U. S. Also
likely to suffer are the 11 Japanese companies that have bought production
rights to VHD. Many have invested in plants, and some, according to
industry experts, have already started making players, which are worthless
without disks to play. Meanwhile, Pioneer Electronic Corp. revealed plans
to become the first video-disk marketer in Japan by starting to sell 5,000
Philips-type players early next month.

The Netherlands’ Ministry of Science is currently drawing up a program
for spending up to $10 million a year on promoting the application of
microelectronic devices by small and medium-sized Dutch firms. The
program has three parts. The first is the establishment of three consulting
centers by the end of this year to which the firms can turn for technical,
managerial, and marketing advice on the microelectronic-based products
they are designing. The second will give financial help to small and
medium-sized companies engaged in the design of chancy products using
new microelectronic technologies. If a product proves commercially suc-
cessful, the company must repay up to 70% of the government’s financial
aid. The third portion will help universities expand their research and
development facilities to accommodate more graduate students.

Piracy of disk-based software for personal computer systems is a growing
problem in the software industry, especially when software crosses national
boundaries. But one British software publisher, London-based Little
Genius Ltd., thinks it has the answer. It has developed a copy-proofing
technique with which it plans to protect its own software—interactive
teaching aids for Basic and Pascal programming —and which it is prepared
to license. The technique is to scramble the software before it goes on
disk, prefacing a program so stored with a preamble that configures the
target machine to read it alone. Attempts to copy unscrambled programs
trigger traps that erase them from user memory.

63



International newsletter

Israeli optical switch A small Isracli company, Arel Control Systems Ltd., has constructed a

deflects fiber prototype 2-by-2 optical switch, the forerunner of a 16-by-16 switch, for

use in analog optical exchanges such as closed-circuit TV or fiber-optic

digital data networks. The device is electromechanical: vertical and hori-

zontal deflectors —piezoelectric elements mounted end to end in one

pliable component — position an optical fiber within the focal plane of a

miniature lens whose output is a collimated beam 3 mm in diameter. The
deflectors steer the beam between two photodiode detector/repeaters.

Three firms to submit The Japan Defense Agency has officially requested proposals by early next
se Year for a new Badge (for base air-defense ground-environment) system
proposals for Japan’s from three of the five Japanese manufacturgrs preparing for the project
Badge defense system [Electronics, July 14, p. 64]. Nippon Electric Co., Hitachi Ltd., and
Fujitsu Ltd. were selected by the agency because only they among
Japanese firms have both the computer and communications expertise
required for the job, which includes upgrading command installations at

27 sites throughout the archipelago and communications among them.
NEC intends to bid as main contractor in a group that includes subcon-
tractors Mitsubishi Electric, Toshiba, Oki Electric Industry, and Nippon
Avionics (Nippon Avionics is a joint venture 51% owned by NEC and 49%
owned by Hughes Aircraft). Hitachi is negotiating with System Develop-
ment Corp., a U. S. firm, for the purchase of application software for use

in this project.

Matilda tells The talking computer that warns a crew of danger is no longer science
fiction. Called Matilda, it has been developed for the smaller class of
warship by MEL, a division of Philips Industries Ltd. located in Crawley,
Sussex. The synthesized voice also indicates from which direction the
radar-detected threat may be expected, and a visual display simultaneous-
ly provides the same information to a command position. The miniature
rapid-reaction system, which automatically initiates countermeasures, is
on display at the Royal Navy Equipment Exhibition in Portsmouth, Sept.
7-11, an export promotion for UK manufacturers of defense equipment.

it to the marines

Japanese-American Complementary-MOS silicon-gate logic arrays customized by LSI Logic
Corp. in Santa Clara, Calif., may be shipped to U. S. buyers next spring
team to make before wafer supplier Toshiba Corp. can ready chips for its Japanese
C-MOS gate arrays customers. Toshiba will ship the wafers on a nonexclusive basis, complete
except for two layers of aluminum interconnections, which LS1 Logic will
add with the aid of its LDS I development system before packaging the
chips. A high-speed series will become available first, initially in 880- and
2,000-gate devices, using 3-um rules and offering typical per-gate propa-
gation delays of 2.5 ns. Late next year, a very high-speed series, using
2-um rules and offering 1.5-ns delays, will become available, to begin with
in 880-, 2,000-, and 6,000-gate densities.

Addendum Malta, as the last European country to do so, has begun color TV
transmission using the West German-developed PAL system. For starters,
the country has put Grundig AG under contract to supply it with some
10,000 color sets.
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Pro-Log M980 Programmer:
Best in the field.

Built rugged to keep working.

Weighing less than 22 pounds
and compact enough to fit under
an airplane seat, the Pro-Log
M980 is still the most rugged
PROM programmer for trouble-
shooting in the field.

Pro-Log programmers have been
used on the Alaskan pipeline, in
steel mills and in other hostile
environments. One even survived
a tornado that destroyed the
building around it!

Look inside the M 980 and you’ll
see theres little to go wrong. We
designed it for reliability with a
limited number of functional high-
density parts and interconnects. A
recent service study indicated that
you can expect 10 years of failure-
free performance from the M980.

Electronics/ August 25, 1981

Backed by the industry’s
longest warranties.

Based on the proven quality of
9,000 Pro-Log programmers and
20,000 personality modules per-
forming reliably worldwide since
1973, Pro-Log gives you a two-year
warranty on M980 control units
and a
one-year
warranty
on all
personality
modules.

Remote control for
troubleshooting and updating.

For easy diagnosis and pattern
updating in the field, connect the
M980 to a computer, terminal or
modem via the RS232C or parallel
interface.

Find out more.

For full details, send for our 32-
page M980 brochure. Or better
yet, ask for a free demonstration.

Write or call Pro-Log Corporation,
2411 Garden Road, Monterey, CA
93940, phone (408) 372-4593.

P[|PRO-LOG

CORPORATION
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The practical 8-pen 4662
Option 31 Plotter by Tektronix




As your plotting needs
change, the 4662 keeps changing

automatically!

The new 8-pen

turret option: one
more reason why the
Tektronix 4662 is one
small plotter you won’t
outgrow. With the 4662,
you automnatically start
off with more choices of
plotting styles than on any
other B-size (11" x17";
279mm x 432mm)
plotter: Choose paper,
Mylar® or overhead pro-
jector film. Select from
nine colors and three

pen types, including hard-
nib, fiber-tip, and fine-line
wet-ink pens for drawing
multiple plots on a single
page.

Add the new Option 31
turret, and you can pre-
load all the pens you
need for the most color-
ful or complex plot. The
4662 picks whatever you
choose. Automatically.

Present 4662
owners can keep their
plotters and still keep
current, because the
8-pen turret is easily
retrofitted in the field.
Adding just a few lines
of code is all it takes
to implement the conve-
nience of automatic
pen changes to existing
programs!

That's typical of
Tektronix, where equip-
ment is designed to
be dependably perma-
nent. That's why both
RS-232-C and GPIB inter-
faces are standard on
the 4662 —so y<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>