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Advanced Technology
Op Amps
from a Proven Source.

In the Space-Age Arena of Linear Technology, Raytheon Stands Out with
High Speed, Low Noise, High Performance, and Programmable Op Amps.

The Op Amp marketplaceis a
very competitive arena. To
meet the challenge of
supplying devices to your
high performance require-
ments, Raytheon stands out
as your champion.

Proven Source

You no longer have to shop
around to fill your various Op
Amp needs. Raytheon has
the most complete line of
high performance and
standard devices available.
Your most demanding
requirements, as well as
your standard device needs
can be satisfied with only
one phone call.

High-Reliability

All Raytheon Op Amps are
available with full MIL-STD-
883 processing as well as
some available with 38510
qualification.

Popular Device Types

Guaranteed Specifications
We'll give you guaranteed
maximum specifications,
high performance, low noise,
high speed and program-
ability.

Quads, Duals and Singles
Our Op Amp mix is made up
of 50% quads, 20% duals and
30% singles. Some of the
more popular device types
are shown below.

Get out of the Op Amp arena
of multiple sources. Call
Raytheon and we'll send
you our Op Amp Buyer's
Guide.

Raytheon Company
Semiconductor Division
350 Ellis Street

Mountain View, CA 94042
(415) 968-9211

Quads Duals Singles Programmable
RC4136 RC5532/ A RC725 LM346
RC4156* RC4739 RC3078 RC4149
RC4157 RC4558 RC5534/ A RC4149-2
HA-4741 RC4559** OP-07 Series RC4149-3

"High Performance HA-4741
“*High Performance RC4558

Semiconductor Division

Circle, 900 on.reader, service card
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Now, HP has two more ways to cut
digital troubleshooting costs.

The Signature Multimeter.

Before signature analysis (S.A.) trouble-
shooting microprocessor beards was tedious.
time-consuming and costly. S. A. changed this

by giving each complex bit stream its own unique
hexadecimal signature, enabling technicians
with minimum training to identify faulty nodes.

Now. the HP 5005A Signature Multimeter goes
the next step by combining a high speed signature
analyzer with a DMM. frequency/time interval
counter and logic probe in one compact, light-
weight package. This versatile combination adds
a new level of convenience. making it easier
than ever to track down faulty components in
both service and production environments.

The S005A Signature Multimeter offers features
new to S.A.: preset logic thresholds for TTL,
ECL and CMOS: variable thresholds (+12.5V):
a clock-qualified Signature Analysis mode: and
a 20 MHz clock rate coupled with a 10ns set-up
time for high speed logic. It only weighs 8 Ibs.
(3.5 kg.), so it travels anywhere. The price
1s S2500*

021038

HEWLETT

("I”] PACKARD

The Microprocessor Exerciser.

Here's a simple way to take advantage of S.A.
even if it isn't designed into your product. Just
insert your product’s microprocessor into an
HP Microprocessor Exerciser, plug the Exerciser
into the empty microprocessor socket, and use
the Exerciser’s ROM to run test stimulus pro-
grams. Over 50 self-contained S.A. stimulus
programs thoroughly exercise the micro-
processor, buses. ROM. RAM and 1/0 circuitry.
Easily monitor the resulting signatures at your
product’s test points with HP 5004A or 5005A
Signature Analvzers.

Prices: the new S001C (for 8085A). SYO0*:
the new S001D (for Z80). S1075*: the 5001A (for
6300). SHOO*

For more information, call the HP regional
office nearest you:

East (201) 265-5000, West (213) 9707500,
Midwest (312) 255-9800. South (404) 955-1500),
Canada (416) 678-9430, or write to
Hewlett-Packard Co..

1820 Embarcadero Road, Palo Alto. CA 94303.

*Prices domestic U.S. only.
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HP introduces a new series of pulse/function generators.

8116A PROGRAMMABLE
PULSE/FUNCTION GENERATOR

Great performance
and convenience at half
the price you'd expect.

Fully HP-IB programmable, the outstanding new
8116A generates pulse and haversine/havertriangle as
well as sine, square, and triangle functions over
the entire 1 mHz-50 MHz frequency and 32 Vpp
amplitude ranges.

The new 8116A offers true pulse capabilities such as
6 ns transition times and 10 ns minimum pulse width,
plus variable duty cycle for the other functions. Any
waveform can be generated in a choice of external
trigger and modulation modes. And, you can always
combine AM, FM, PWM or VCO with external trigger,
gate, width, sweep or burst controls. Internal/external
burst mode and logarithmic sweep are optional.

Simple operation, high reliability.

Easy to program, the friendly HP 8116A features a self-
prompting menu and built-in error recognition for highly
simplified operation.

Custom HP IC’s and a low operating temperature
contribute to high reliability. And, the 8116A is easy to
service thanks to self-test, signature analysis and acces-
sible modular design.

For bench or system, the new HP 8116A is a prime
choice at just $3,440." But if manual operation meets
your needs, we have another outstanding new
instrument. . .

2 Circle 2 on reader service card
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8111A MANUAL
PULSE/FUNCTION GENERATOR

Digital display and
plenty of capabilities
at your fingertips.

HP’s new 8111A offers the same waveforms as the
8116A, over a full 20 MHz frequency and 32 Vpp
amplitude range at about half the price — just $1,775.*
Variable duty cycle (10%-90%) and pulse width down
to 25 ns are combined with fast 10 ns transition times
for excellent pulse and squarewave fidelity.

Digital readout for all parameters.

For operating ease in bench, service and educational
applications, the 8111A’s digital readout allows simple
parameter setting and resetting — in most cases, there's
no need for additional instrumentation to set and repeat
parameters. And, digital readout also allows specified
accuracy, repeatability and resolution.

For complete information, write to: Hewlett-Packard,
1820 Embarcadero Road, Palo Alto, CA 94303.

Or call the HP regional office nearest you:

East (201) 265-5000, West (213) 970-7500,

Midwest (312) 255-9800, South (404) 955-1500,
Canada (416) 678-9430.

' HEWLETT
(ﬁﬁ] PACKARD
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Cover: Test system speeds VLSI checks, 122

Improved pattern-generation techniques in a new test system hasten the
exercising of complex very large-scale integrated circuits, primarily through
the use of interleaved memories. For automated program genecration, the
unit is designed to link with computer-aided design systems.

The cover illustration is by Art Director Fred Sklenar.

HP, DEC target office-automation market, 106, 110

Two more computer heavyweights are moving to become major competitors
in the burgeoning office-automation market. Hewlett-Packard Co. is inaugu-
rating an entire product line (p. 106), and Digital Equipment Corp. is
making a tactical switch by going after the end user rather than its
traditional customer, the original-equipment manufacturer (p. 110).

IC holds guts of 16-bit minicomputer, 129

A PDP-11 processor fits on a single chip, reducing cost and retaining
minicomputer performance, through space-saving architectural and design
concepts. For application flexibility, program memory is off chip.

Shaped electron beam writes finer pattern faster, 138

A third-generation direct-writing electron-beam machine can tailor its beam
spot size and shape to fit various pattern elements. It can write features as
fine as
1 micrometer on as many as forty-five 3-inch wafers per hour.

Electron-beam projector defines features as small as 0.2 um, 144

An electron-beam machine that projects mask patterns onto a wafer has
achieved features as fine as 0.2 micrometer, with ultimatc resolution
expected to be less than 0.1 um. The experimental machine has shown that
image distortion and alignment problems are hardly the insurmountable
barriers envisioned for electron image projectors.

Resistors fight temperature drift, hit new accuracy heights, 151

A new family of nickel-chromium foil resistors cancels much of its intrinsic
resistivity variance with temperature by using a ceramic substrate having a
thermal expansion that imparts a counter strain-induced resistance change
to the metal foil. This improves accuracy over the previous generation of foil
resistors by an order of magnitude.

In the nextissue . . .

Where computer-aided design is going: a special scries of articles . . . a
data-base manager for microcomputer systems automated capabilities
in a radio-frequency level meter . inexpensive home TV reception from a
12-gigahertz satellite.
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standard level (+7dBm LO)

from 500 KHz to 1GHz... hi-rel and industrial
miniature, flatpack, and low profile from®3%

Choose from the most popular mixers MODEL SRA-1 TFM-2 SBL-1 SBL-1X ASK:l
; ; FREQUENCY, MH:
in the World- RUQQQd construction and LO. RF 5500 11000 1500 101000 1600
tough inspection standards insure gONVERSION Loss dgc-5°° DC-1000 DC-500 .5-500  DC-600
MIL-M-28837/ 1A performance. * one octave bandedge 6.5 6.0 7.5 7.5 7.0
total range 8.5 7.0 8.5 9.0 8.5
ISOLATION, dB, L TO R
Check these features... e 50 50 45 45 50
SRA-1 the world standard, covers 500 KHz to 500 MHz, T‘;ge’f‘ggﬁdedge gg gg %g gg %3

Hi-REL, 3 year guarantee, HTRB tested, o

MIL-M-28837/1A-03 S performance* $11.95 (1-49). e o Do Drestory. e Geidbock or EEM. e 01281
TEM-2 world's tiniest Hi-REL units, 1 to 1000 MHz,

only 4 pins for plug-in or flatpack mounting,

MIL-M-28837/1A performance* $11.95 (6-49). finding new ways. ..
SBL-1 world’s lowest cost industrial mixers,only $3.95 (10-49), setting higher standards
1 to 500 MHz, all metal enclosure. m int=Ci a
SBL-1X industrial grade, low cost, $4.95 (10-49) AM[,,V!,E!,!C,% !oﬁ,gml‘!!;sg
World's | facturer of Double Bal Mi
10 to 1000 MHz, rugged all metal enclosure. 2625 East 14th Street. Brooklyn. New York 11235 (312)769-0200
ASK-1 world's smallest double-balanced mixers, 1-600 MHz, Domestic and International Telex 125460 International Telex 620156

flat-pack mounting, plastic case, $5.95 (10-49).

*Units are not QPL listed
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Here is the biggest, toughest,
ruggedest, solid state Class A linear
amplifier we make. It's designed
to stand up in hostile environments,
yet it’s easy to field service
because all major subassemblies
are “plug in” replaceable.

Designed for use in HF transmitters,
RFI/EMI applications, linear
accelerators, and gas plasma

equipment, the ENI Model A-500

broadband power amplifier is

capable of delivering more than 500

watts of output over the frequency

range of 0.3 to 35 MHz.

And like all ENI power amplifiers,
the A-500 features unconditional
stability, instantaneous failsafe
provisions, and absolute protection
from overloads.

For more information, a demon-
stration, or a full line catalog, please
contact us at ENI, 3000 Winton
Road South, Rochester, N.Y.14623.
Call 716/473-6900 or
telex 97-8283 ENI ROC.

design line of
power amplifiers

6 Circle 6 on reader service card

Publisher’s letter

ne of the major strengths of Elec-

tronics is its peripatetic editorial
staff, which each year logs thou-
sands of miles of travel (and dollars
expended) throughout the world
seeking articles and news about
evolving technologies. Often these
stories are continuing sagas that
start as news of developmental pro-
totypes and end up as full disclosures
in bylined technical articles. Excel-
lent examples of editorial wander-
ings being converted into important
articles are this issue’s two articles
on high-throughput electron-beam
lithography.

The article by Rodney Ward of
Philips on its new electron-beam pro-
jector began in 1978 when Sam
Weber, then executive editor, and
Kevin Smith, our London bureau
manager, visited Philips Research
Laboratories in Redhill, England,
and were shown a prototype of an
experimental image projector being
developed for the production of very
large-scale integrated-circuit masks.
The immediate result was a news
story that appeared a month later
[Electronics, Nov. 23, 1978, p. 73].

But so intrigued were Sam and
Kevin by this unconventional ap-
proach to the then nascent electron-
beam technology, that they asked for
and received a commitment from
Philips for a technical article on the
image projector. It took some time,
however, because the machine de-
scribed in Rodney Ward’s article on
page 144 is a considerably refined
and improved version that eliminates
the distortion and alignment prob-
lems inherent in the original system.

The turnaround for the story on
IBM’s EL-3 machine was somewhat
faster. This past March, packaging
and production editor Jerry Lyman

Wanted: a consumer/industrial editor

| Electronics has open a challenging editorial position for an electronics
| engineer with a bent for journalism. Right now, we're looking for someone
who can write and edit articles on the latest trends in the areas of consumer
and industrial electronics, which include video, audio, speech synthesis, and
personal computing in the former and robotics and energy management in
the latter. A bachelor’'s degree and experience in design are desirable. We
offer excellent salary and benefits. Write a letter telling us about yourself to
the Managing Editor (Technical) at Electronics, 1221 Avenue of the Ameri-

cas, New York, N. Y. 10020.

(who edited both these pieces) vis-
ited 1BM’s East Fishkill, N. Y., facil-
ity for input on a story he was doing
about computer-aided design. While
there, he was given a tour of the then
new and highly automated IC-pro-
duction line known as the QTAT
(Quick Turn Around Time) line. An
IBMer offhandedly pointed out a
brand new scanning electron-beam
machine being debugged: the subject
of the article beginning on page 138.

Having worked on the first major
article about the EL-1, I1BM’s first
electron-beam system back in 1977,
Jerry immediately tried to get the
lowdown on the EL-3. Although the
company would reveal no details at
the time, Jerry nailed down a prom-
ise for a full article on the new high-
throughput system at the appro-
priate time, and here it is.

Both of these articles reflect a
continuing recognition by Electronics
of the significance of this emerging
technology to the development of
semiconductor technology. “Ad-
vanced lithography techniques are
the driving force behind VLSI,” says
Jerry who has been following and
reporting on them for more than five
years. “And we’re still only at the
beginning. The electron-beam ap-
proach is developing rapidly and will
be the VLSI engine for at least the
next decade. And right behind it is
X-ray lithography.”

“,
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HOT SPECS:-

THE MT8912
ISO-CMOS PCM FILTER.

When the specs are examined, it's clear that
the Mitel MT8912 PCM Transrmit/Receive flter
can offer your application significant
advantages.

Low power consumption is just one
such advantage. The MT89I2 operates at a
mere 20 mW typical without power amps.
Other units corme in at as much as 280 mw.

ldle channel noise. With the MT89I12,
it's extraordinarily low-typically 6dBrnc0
total C message noise at output.

Consider too the MT89I2's power
supply rejection ratio:40dB at IkHz.In
addition, the Mitel MT89I2 is pin for pin
compatible with the Intel 1 2912. It meets
ATET D3/D4 and CCITT G712 specifications.
The receive filter includes sinx/x correction
and there is external gain adjustment of
both transmit and receive Flters.

Allin all, it's a case of hot specs

7\ guaranteeing you hot performance.

Find out more about what the Mitel

] S
0 FUFEEESR | O | eeavoro MTB9I2 can do for your application by
% / % || SCE contacting your local Mitel sales office.
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Plastic Film
Capacitors

Lead Spacing 5mm

m Space saving designup to 1 yF
m High capacitance/temperature
stability m Suitable for automatic
insertion; available on tape

for volume usage

WIMA MKS 2 | ,/o1aiized

polyester type providing extremely
small dimensions at maximum
capacitance/volume efficiency.
Ranges also include WIMA FKS 2/
WIMA FKC 2/WIMA FKP 2: polyester/
polycarbonate/polypropylene with
metal foil electrodes. ®

WIMA PCM 5 mm
Capacitors:
Tomorrow'’s technology!

WILHELM WESTERMANN
Spezialvertrieb elektronischer Bauelemente
P.0O. Box 2345 - D-6800 Mannheim 1

Fed. Republic of Germany

THE INTER-TECHNICAL GROUP INC,
North Dearman Street - P.O. Box 23
Irvington - New York 10533

(914) 591-8822

TAW ELECTRONICS CO.
4215 W. Burbank Bivd., Burbank
California 91505 - (213} 846-3911
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Readers’ comments

The cost of conversion

To the Editor: The article, “Japanese
slow to gain in computers,” appear-
ing in the July 14th issue of Electron-
ics (p.101) contains erroneous and
misleading information about Hita-
chi Ltd.’s computer operations, ap-
parently based on a research report
by Martin Simpson & Co.

We regard the publication of these
incorrect statistics to be an extreme-
ly serious matter —especially since
your readership is exceptionally
knowledgeable and influential in the
area of computer products.

In fact, the report by Martin
Simpson & Co. referred to in your
article estimates Hitachi computer
revenue in 1980 at 250 billion yen
and in 1981 at 290 billion yen. This
results in a 1981 growth rate of 16%
over 1980 revenues. In addition, the
Simpson report estimates that “Hi-
tachi’s computer revenues will grow
at an annualized rate of 15% from
1981 to 1986 (p. 49). This obvious-
ly contradicts the figure of 11.4%,
which is quoted as Hitachi’s annual
growth rate over the five-year period
from 1980 to 1985.

As a matter of fact, Hitachi cur-
rently has a plan to double its com-
puter sales over the next five years,
and it expects to be able to maintain
an average annual growth rate of at
least 15% during this period.

K. Kanzaki
Hitachi Ltd.
Tokyo, Japan

® The Editor replies: The difference
between the figures in the Simpson
chart and the one used with the article
is apparently due to a change in the
conversion rate in the latter. The rate
used for 1980 was 226 yen to the
dollar, for 1985, it was 200.

Corrections

On page 170 of the Sept. 22 issue, the
cost of GenRad Inc.’s 2272 board test
system in its smallest usable configura-
tion should have been $180,000,
instead of $200,000. In the August 25
issue, the price of a 2-ft-wide roll of
Vynastat antistatic floor mat from
Tepromark International Inc. men-
tioned on page 247 is $482.
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High- quality 6-part
forms printing

132-character wide,
adjustable carriage

Device forms
control (optional)

Terminal status contro! panel
indicating column, error codes,
and configuration parameters

The OMNI 800* Model 820 RO
Printer has the same designed reliabil-
ity as its associate, the 810 RO. With
more standard features and options
like expanded and compressed print-
ing, the 820 RO offers greater flexibil-
ity for additional applications. And,
should application needs change, the
820 RO is easily upgraded to a KSR
model for a modest cost. The produc-
tive 820 RO Printer has all the quality
and performance you associate with
the OMNI 800 Family.

The Associate
Produce

SZIRQ)

Receive-Only Printer

150 cps optimized
bi-directional printing

110 to 9600 baud
transmission speeds

TI is dedicated to producing qual-
ity, innovative products like the Model
820 RO Printer. TI's hundreds of
thousands of data terminals shipped
worldwide are backed by the technol-
ogy and reliability that come from 50
years of experience, and are sup-
ported by our worldwide organization
of factory-trained sales and service
representatives.

For more information on the 820
RO, contact the TI sales office near-
est you. In Europe, write Texas

9x 7 dot matrix full
ASCII printing

21-character operator-
programmable answerback
memory

Operator control keypad
for user configuration

1280-character buffer

Instruments, M/S 74, B.P.5, Ville-
neuve-Loubet, 06270, France, or
phone (93) 20 01 01. In Asia Pacific,
write Texas Instruments
Asia Ltd., 990 Bendeemer

Rd., Singapore 1233. {{"7“1
Telex RS 21399, or phone ‘\[/
2581122. ;

We put computing
within everyone’s reach.

*Trademark of Texas Instruments Copyright © 1981, Texas Instruments Incorporated.

TEXAS INSTRUMENTS

INCORPORATED
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A processor and a 2500
gate controller that shatter
the sub-100ns microcycle
barrier. A 50ns 16 x 16 multi-
plier. A 16K PROM with a
35ns access time.

And that’s just a preview

of what our new process the Am2901 back in 1975,  ion implanted, oxide isolated
lets us do. weve been making every-  process. It gives us smaller
thing in our 2900 family chips; faster, more complex

faster and denser. Now, devices.
thanksto IMOX; were doing And because IMOX lets us
it even better than before.  use ECL internal structures
IMOX is our advanced, with TTL1/O, you get all this
unbelievable speed without
any interface problems.

Ever since we started the
bipolar LSI business with

Ad d Micro Devi « Austria: Kontron Ges. m.b. H., A-2345 Brunn am Geturge Tel:(02236) 8 66 31 Telex 79337 Belgium: AMD Overseas Corporation, B-1150 Bruselles. Tél
(02) 77199 93 Télex 61028 « MCA Tronix S PR .L.. B-4200 Ougree T&!. (041) 36 27.80 Télex. 42052 Denmark: Advanced Electron.c of Denmark Aps, DK-2000 C:openhagen F Tel
(01) 19 44 33.Telex: 22 431 Finland: Komdel OY, SF-02271 Espoo 27 Tel: (0) 885 01t Telex. 12 1926 France: AMD. S.A., F-94588& Rungis Cedex. Tél: (01) 686 91 86 Télex: 202053

Germany: AMD GmbH, D-8000 Minchen 80 Tel: (089) 40 19 76 Telex: 523883 « AMD GmbH, D 7024 Filderstadt 3 Tel (07158 3063 Telex: 721211 Italy: AMD, S ri , 1-20090
MI2-Segrate (MI). Tel: (02) 215 4913 4-5 Telex: 315286 Israel: Talwton Electronics Lt , Tel-Aviv Tel. (03) 444572 Telex: 03-340G Japan: AMD, K K, Tokyo 168 Tel: (03) 329 2751
Telex: 2324064. » AMD, K K., Osaka 564.Tel: (06) 386-9161. Nethertands: Arcobel BV, NL: 5342 PX Oss Tel. (04120) 30335 Telex 37489 Norway: A S Kjell Bakke, N-2011 Str¢gmmen
Tel: (02) 71 53 50 Telex: 19407 South Atrica: South Continenta: Devices (Pty ] Ltd , 2123 Pinegowrie Tel: (011) 789 2400 Telex 4 24849 Spain: Sagtrén S A . Madnd-1 Tel
(01) 275-4824. Telex: 43819 Sweden: AMD AB, S-172 07 Suntibyberg. Te!: (08) 98 12 35 Telex 11602 « Svensk Teleindustri AB. S-162 05 Vallingby Tel: (08) 83 0< 35 Telex: 13033
Switzertand: Kurt Hint AG, CH-8050 Ziirich Tel: (01) 302 21 21 Telex: 53461 United Kingdom: AMD (U K ) Ltd. Woking, Surrey GU21 1T Tel. (04862) 22121 Telex: 852103




ON MAY 4,1980,

AMD DISCOVERED A NEW WAY TO

MAKE HIGH PERFORMANCE ICs.

TAKE THE NEW 2901 C.

It’s half the size, one-
third the price, and more
than twice the speed of
the Am2901.

And were making high-
speed VLSI devices right
now that are going to re-
place three whole PC boards
of FAST or AS MSI. That’s

about 200 fewer chips —200
tewer ways to use power,

spend money and waste time.

FOUR BIG, HAPPY
FAMILIES.

You can come to AMD for
total design solutions, not
just a part here and there.

Weve got high perfor-
mance IMOX LSI families

The International Standard of Quality guarantees these
electrical AQLs on all parameters over the ogeratirg tempera-
ipolar

ture
Logic & Interf:

e: 0.1% on MOS RAMs & ROMs; O.

% Oon

.3% on Linear, LSI Logic & other memories.

for signal processors, control-
lers, CPUs, plus all the inter-
face and support you're ever
going to need. Not only that,
weTe using IMOX to make
the fastest, most complex
proms ever.

And all of them come with
a quality guarantee you
can’t get from anybody else.

If you want the newest,
the fastest, the most com-
plete families of high perfor-
mance LSI, call AMD. We'll
show you the light.

Lol Advanced Micro Devices ¢l

For more information, call one of our distributors or write the words “IMOX Family” on your letterhead and mail it to
Advanced Micro Devices Mail Operation, P.O. Box 4, Westbury-on-Trym, Bristol BS9 3DS, United Kingdom.
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Put a Johanson
in your circulit.

The name Johanson has become synonymous with vari-
able capacitors. For over 35 years our trimmer capacitors
have been the industry standard of excellence.

The Thin-Trim® and Seal-Trim® capacitors are an advanced
development in micro-miniaturized variable capacitors.
They feature low drift rates and high Q and are ideal for
high frequency applications. The Seal-Trim®is encapsulat-
ed in a moisture- proof housing which eliminates intrusion
of dirt, dust, solder flux and atmospheric contamination. The
two styles incorporate the Johanson square drive tuning
mechanism to assure non-slip tamper proof adjustments.

Electronic Accuracy through Mechanical Precision

(Hofansond

Manufacturing Corporation
400 Rockaway Valley Road Boonton, New Jersey 07005
201-334-2676 TWX 710-987-8367

U.S. Patent No. 3.701,932 & U.S. Patent No. 4,179,722
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News update

B The bugs in computer programs
are so insidious that it would be fool-
hardy to assume that there will be no
software problems during the space
shuttle Columbia’s second voyage,
scheduled for early November. But
Houston Space Center deputy direc-
tor of data systems and analysis
Richard P. Parten knows one that
won’t cause any trouble. It’s the
glitch that caused the shuttle’s four
primary computers (IBM AP 101s)
to fail to synchronize when they
were switched on for the first voy-
age,dclaying the launch by two days.

“We have instituted procedures at
Cape Kennedy so that when the
computers are initialized, we can
check to determine if the lack-of-
synchronization condition exists,”
Parten says. The latest calculations
by the National Aeronautics and
Space Administration show that
there is only a 1.5% probability of
this happening and if it does, NASA
plans to reinitialize the computers.

Double check. What the NASA
engineers do is look at “downlist
information.” This is the computer’s
contribution to the downlink teleme-
try information—the data sent from
the shuttle to the ground. “We can
tell from the nature of the parame-
ters in the downlist information if
the glitch is present,” Parten notes.
But he adds that the test is not 100%
certain.

So NASA makes a second check. It
cycles the primary computers to the
beginning of their operation and
then initializes the backup system
just as it would do on launch day.
This ensures that the backup and the
primary machines can communicate
with each other. Even though the
primary computers must be restored
to the start of their countdown
sequence, their and the backup’s
time bases remain turned on and in
synchronization.

Why not just fix the timing glitch
and be done with it? Parten has a
ready answer. “We clected not to fix
the problem itself, because it occurs
in some of the most complex code in
the computer’s operating system.
And, we would want to get a lot of
testing of any change before we fly
it.” -Harvey Hindin
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If you can’t tolerate long lead time...
HAVE WE GOT AN IC FOR YOU!

Specify Cherry's Genesis semi-custom circuits and

cut your usual development time by 2/3...your cost
by 2/3, too. Genesis Linear and I%L arrays are dif- Genesis Linear Chips
fused and rc;lanuf.af:tur.ed in our own facility.. -in in- CS2000¢ 70 x 70 mils 187 components | 18 bonding pads
ventpry and awaiting interconnection to your circuit CS25006 80 x 83 mils 305 components | 18 bonding pads
requirements. - - —
Genesis programs are primarily intended for pro- CS3000F 91x110mils | 437 components | 24 bonding pads
duction requirements of 25,000 to 100,000 ICs per Genesis 2L Gate Arrays ‘
year. However, Cherry can fully support your higher 51200 192 gates 24 1/0 ports 30 bonding pads
volume needs. ——
You save even more because we guarantee your in- €S1300 288 gates 281/0 ports | 30 bonding pads
vestment with a unique Cherry program that applies CS1400
a major part of the Genesis engineering and tooling (Analog/Digital) 256 gates 18 1/0 ports 40 bonding pads
charges against a full custom mask set. You can Up to 400 linear components
begin your program with a Genesis IC. and convgrt Note: £S1200. 1300 and 1400 are alternate source equivalents to
to full custom later when your quantity needs in- Exar XR200. XR300 and XR400
crease. Send today for all the facts. =

CHERRY %? SEMICONDUCTOR

CHERRY SEMICONDUCTOR CORPORATION - 2000 South County irail East Greenwich, Rl 02818 / (401) 885-3600

A wholly owned subsidiary of Cherry Electrical Products Corp., Waukegan, iL, U.S.A., 312 688 7700 « Worldwide affiliates and phoae numbers: Cherry Mikroschalter GmbH, Auerbach, Germany, 09 643 181 « Cherry
Electrical Products Ltd., Harpenden (Herts) England, {05827} 63100 * Cherc Brasil Industria £ Comercio Ltda., Sao Panlo 55 {011] 246-4343 + Hirose Cherry Precision Co., Ld., Kawasaki, Japan, 044 933 3511
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NEW!
64 Pin Model

Expanded
Textool
ECONO ZIP
Production
Socket Series

New inexpensive ECONO ZIP socket

series features easy, safe zero

Insemon and extraction pressure for
*“‘end-user” production requirements.

Textool's expanded new low cost
ECONO ZIP production socket series
is especially designed for those
applications where initial loading and
field replacement of expensive IC's are
a necessity and socketry is an
absolute requirement.

ECONO ZIP sockets now are
available in 16, 24, 28, 40, 48, and 64
pin models. They are designed for
mounting on standard .100" centers on
either axis.

The ECONO ZIP socket is designed
for the most simple mechanical action.
A device can literally be dropped into
the socket. Rotation of the cam to a
built-in stop firmly retains the device
with exceptionally good electrical
contact. Counter
rotation of the
cam releases
the device,
thus providing
zero pressure during
both insertion and extractlon

The economical (U.L. approved
plastic) production sockets offer
additional device protection features
including wide entry holes to accept
bent or distorted leads that don't have
to be reformed prior to insertion, a
screw driver operated metal cam for
easy operation and prevention of
accidental unloading, and extremely
long life (hundreds of actuations).

Detailed technical information on
new low cost ECONO ZIP
production sockets is available
from your nearest Textool saies
repregentative or the factory direct.

Textool Products Department
Electronic Products Division/3M
1410 W Pioneer Dr., Irving, TX 75061

214/259-2676
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People

Executives shun terminals,
says Ruebel of Xerox

It may be a while before computer
work stations make it all the way to
the top and are commonly found
inside the offices of top manage-
ment, says Robert J.
Ruebel, recently named
senior vice president of
Xerox Corp.’s Office
Products division.

Preparing for market drive. Xerox's Ruebel says professionals
are the market of the future for sophisticated data systems.

industry should expect to see Xerox
make a push in this professional
market area.

“We really expect to own that
aspect of professional productivity,”
says the San Francisco State college
graduate—he has a bachelor’s in
English language arts and a master’s
in business administration.
After receiving his MBA in
1966, Ruebel went to work
for TRW Systems in South-
ern California and took a
management train-
ing course in com-
puter science that

condensed ‘10
years of experience
into three.” In

1968, he left TRW
to join a new busi-
ness-computing ser-
vice firm called
Data Station. The
next year, he joined
Xerox, which was
then starting its
own computer ser-
vices operation.
“Two and three

“There has been a lot of discussion
about executive and managerial
work stations, but I think the prob-
lem is the fact that there’s not a lot
of local executive information float-
ing around in either office networks
or computer networks,” explains the
40-year-old native of San Francisco,
who heads sales and marketing at
the Dallas-based division. “There
will always be the early adapters—
the executive who has the work sta-
tion in his or her office—but I think
they will be a very small percentage
of the population until the data base
supports information that is of inter-
est to them.”

However, the greatest untapped
opportunities in the office market-
place are professionals (marketers,
financial specialists, technical em-
ployees, personnel staff members)
and others who need more than con-
ventional terminals or personal com-
puters, he states. That’s why after
many years of development Xerox
introduced last spring the 8010 Star
information system [Electronics,
May 5, p.46]. And that’s why the

years ago when we called on major
accounts, customers were thinking
only of text processing,” he explains.
“We used to get some funny looks
when we talked about the profession-
al user and a variety of devices
needed to suit a variety of users and
local area networks.”

But that has all changed in the
past 18 months. Customers are now
asking about local network capabili-
ties, and “the awareness is growing
that there is more than text editing
to productivity improvements and
there are different kinds of devices
involved, personal computers among
them.”

Bailey’s, Norton’s iomega
finds missing link

At first glance, the plan looks like a
wild dream. But to pay attention to
David Norton and David Bailey,
founders of fomega Corp., is to sense
the validity of their technology.
What Bailey, Norton, and their

Electronics /November 3, 1981



OUR

PHILOSOPHY:

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

Because dealing with several
vendors means man-years of con-
troller redesign, months for
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.

But that's money you don't have
. / to spend.

R If you specity Shugart.

We'e the single source that can
akd . provide all the floppy and low-cost
4 i A 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

MOTe 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. Shug(]rt
Right from the very start.

475 Oakmead Parkway, Sunnyvale, CA 94086. Telephone (408) 733-0100
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THE
ZENDEX Model ZX-208A
DISKETTE
CONTROLLER
FOR THE OEM USING THE MULTIBUS*

Single or Double Density IBM Formats for standard and
Mini FDD Interfaces. Controls up to 4M Bytes of on-line
storage. Use instead of Intel SBC-208.

For use by the OEM systems designer who demands the
maximum in speed and efficiency with a minimum of
hardware costs. Features NEC UPD765A FDC chip, DMA
Controller, PLL Data separator and BUS Arbitrator. 5 volts
only. Optional CP/M** System Disk available.

“TM INTEL CORP. **TM DIGITAL RESEARCH

SBC CPU, DISK, RAM,
& SYSTEMS by . .. 6644 Sierra Lane, Dublin, California 94566
— Tel.: (415) 828-3000 TWX 910 389 4009
® In England call Giltspur Microprocessor Systems
‘ e X 74/76 Northbrook Street
7 Newbury, Berkshire RG13 1AE
corpora Tionmn Tel.: Newbury (0635) 45406 TWX 848507
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McGraw-Hill’s Electronic =
Bookshelf™ is on the Air!

Ask your computer to call : El

(212) 997-2488 for the latest L1171 ;
info on our computer and - " ,
electronics books. The system !

is up daily from 6 pm to 8 am ,&E"\
A ———

and 24 hours on weekends.
v 7
o e *
CHll | —— = 3
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People

associates in Ogden, Utah, have
done is create a memory technology
that just might be the missing link
between the hard disks used with
Winchester-technology drives and
the floppy diskette. The 8-inch
Tomega drive uses the basics of flop-
py-disk technology, yet promises the
capacity and reliability usually asso-
ciated with Winchester-type hard-
disk drives [Electronics, May 5,
p. 106]. Using a floppy-disk car-
tridge, the 10-megabyte lomega
drive thus displays the archival abili-
ty, removability, and cost-effective-
ness that is usually associated with
lower performance.

Advancing beyond on-paper speci-
fications to building the hardware is
a substantial step. Bailey and Nor-
ton, with 15 and 16 years, respec-
tively, of experience behind them in
disk drives at 1BM, have taken it.

Their secret is the Bernoulli effect,
a fluid-flow phenomenon that was
first described more than two centu-
ries ago. In their disk drive; a vacu-
um created by rapid airflow pulls the
diskette down, striking a delicate but
reliable balance with the centrifugal
force holding it up. The recording
head flies over the medium, just as in
Winchester drive, clearing the coup-
per by 20 to 40 microinches and the
gap of the head by less than 10 uin.
The medium itself flies 4 to 7 mils
over the Bernoulli plate.

“We spent 14 to 16 months look-
ing at the flying height to get the
right specifications,” recalls Bailey.
“We also had to tune the read-write
channel and optimize the servo
mechanism.” With the drive, Norton
asserts, lomega ‘“‘essentially has
eliminated the mechanical perturba-
tions.” Now the company is ironing
out the variations in the physics
associated with recording data.

Norton and Bailey have remark-
ably similar backgrounds. They are
both 41 years old and natives of
Utah. Each earned bachelor’s and
master’s degrees at Utah State uni-
versity— Norton in mechanical engi-
neering and Bailey in electrical engi-
neering—and Norton has a doctor-
ate from Colorado State University.
Both are married and have four chil-
dren each. O
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entigrid 111

e world’s first
OS compatible

4

Now for the first time you can style can. And make no mistakes acteristics up through UHE
drive an electromechanical relay .. .it is a Centigrid relay designed =~ The new Centigrid is available
directly with the signals of most ~ to meet the requirements of in both general purpose (116C)
logic families—including CMOS. MIL-R-28776. Its ruggedness and and sensitive (136C) versions.
That means simpler board layout  proven contact reliability are Call or write today for complete
problems and reduced compo- industry bywords. information or applications ideas.
nents counts for greater reliability. ~ Ultraminiature Centigrid relays

The new Centigrid relay have proven extremely effective
incorporates a power FET driver  in applications where high board
in the input to amplify the signal, density and close board spacing
protects it with a large Zener are critical. Low power require-
diode, and packs it all together ments make them exceptionally

with a DPDT relay and coil sup-  valuable for battery operation, W TELEDYNE RELAYS

pression diode in a tiny Centigrid and they have excellent RF char-  The best little relays in the world.
12525 Daphne Ave., Hawthorne, California 90250+ (213) 777-0077

U.K. Sales Oftice: Heathrow House, Bath Rd., Cranford, Hounslow, Middlesex, TW5 9QQ - 01-897-2501

European Hqtrs: Abraham Lincoln Strasse 38-42 < 62 Weisbaden, W. Germany 6121-700811
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How to kee

your signals
straight with
the lowest-cost
coax connector.

First, be sure it's an AMP commercial
connector—BNC, TNC, N, UHF, or TWINAX.

Then you're sure to get the high
performance you-expect, but at a
low cost you don’'t expect. That's
because our engineers used value
analysis design.

The results are the same.
Electrical performance equivalent to
MIL-C-39012. No signal interference.
Excellent pcb-to-cable interface.
Intermating capability with other

standard connectors. We've even
developed a complete line of Twinax
plugs, jacks, terminators, and adapters
for MIL-C-3655 interface.

We also give you the choice
advantage of AMP hand and semi-
automatic tooling for both big and
small volume use.

Gotthe signal? Getthe performance.

v
World Radio History



AMP Facts

BNC/TNC

Impedance: 50 ohms.

Rated Working Voltage: 500 volts
RMS.

Frequency Range: BNC 0-4 GHz;
TNC 0-7 GHz.

Volitage Standing Wave Ratio
(VSWR): Less than 1.3.

Contact Resistance: 3.0 milliohms,
max. {gold contact)

Insulation Resistance: 5000
megohms, min.

Dielectric Withstanding Voltage:
1500 volts, min.

Temperature Range: —55°C to
+85°C.

(717) 780-8400.

AMP 15 3 trademark of AMP incorporated

N

Rated Working Voitage: 1000 volts,
RMS.

Frequency Range: 0-11 GHz.
Dielectnc Withstanding Voltage:
2500 volts. min.

TWINAX

Nominal Impedance—Non
Constant

Rated Working Voitage—500 volts
RMS

Insuiation Resistance —5000
megohms, min.

Dielectric Withstanding Voitage —
1500 volts RMS/minute
Temperature Range: —55°C to
+85°C.

For a free sample, call the AMP RF Connector Information Desk at
AMP Incorporated, Harrisburg, PA 17 105.

AN means productivity.

World Radio History




TEK DAS 9100 %8556 svsrew

Tektronix introduces 132
state of the art logic analyzers, in one.

A new concept in logic analysis.

Now you can have a single logic
analysis system that is both configurable
and upgradable. All with unprecedented
performance and flexibility.

It's the DAS 9100. A single mainframe
that houses up to six card modules. With
acquisition speeds up to 660 MHz, timing
resolution down to an unprecedented 1.5
ns, data widths up to 104 channels and
synchronous or asynchronous operations.

And for the first time, you can com-
bine pattern generation with data aquisi-
tion. Pattern generation provides stimulus
data widths up to 80 channels and speeds
up to 25 MHz.

Need I/O capability? There's an op-
tion that adds RS-232, GPIB and hard copy
interface. And another for a built-in mag-
netic tape drive system.

Select your own width and speed
combination, for data acquisition.

DAS 9100 gives you four different
data acquisition modules to use as building
blocks. Each has its own data width and
maximum speed: 32 channels at 25 MHz;
8 channels at 100 MHz with glitch memory;
4 channels at 330 MHz or two channels at
660 MHz. Modules can be combined to
give you the performance you need.

Need high speed performance? One
module can track your system clock (syn-
chronously) at speeds up to 330 MHz or
provide asynchronous sampling to 660
MHz. The eight channel module provides
both synchronous and asynchronous
sampling at 100 MHz. And the 32 channel
module can be used to arm the trigger on
those with higher acquisition rates.

To obtain the data width and speed
your application calls for, simply select the
appropriate combination of modules and
add on later as your needs change.

To back it all up, there’s powerful
triggering, programmable reference mem-
ory and muttiple clocks. Plus glitch trigger-
ing. with a separate glitch memory for

Copyright © 1981, Tektronix, Inc. All rights reserved. 933-1

unambiguous glitch detection and our
unigue, new "arms mode” allows timing
correlation between synchronous and
asynchronous data.

DAS 9100 integrates the power

of pattern generation with

data acquisition.

At last, you can have a tool that cov-
ers your digital system debugging needs.
By combining pattern generation and data
acquisition modules, you can stimulate
your prototype while simultaneously
analyzing its operation. Allowing you to
enter a whole new dimension of design
analysis and verification.

Pattern generation capability is built
around a 16 channel, 25 MHz module.
Through additional expansion modules,
you can raise the total to 80 channels while
maintaining full system speed. The pattern
generator allows interaction with the proto-
type through data strobe outputs and ex-
ternal controt inputs, including an interrupt
line. The generated pattern can even be
changed based on the data acquired by
the logic analyzer.

The DAS 9100 lets you start debug-

ging hardware even before your software is
available. Pattern generation makes it all
possible.

With plenty of room for mainframe
options to fit your application.

A powerful I/0O option adds RS-232,
GPIB and hard copy interace for full remote
programmability. A built-in magnetic tape
drive using DC-100 cartridges is also
available, so you can save whole or partial
instrument setups for recall. Pattern gener-
ation routines and reference memory data
also can be stored.

DAS 9100 easy-to-use keyboard
and menus tie it all together.

Operation of your DAS9100is simple
and straightforward. Selectable menus
help you set up trigger conditions, select
data formats, and define voltage
thresholds. You can even define your own
mnemonics to fit the data under test.

How does it all go together?

In whatever combination your appli-
cation calls for, or choose one of these
pre-configured packages from Tektronix:

The DAS 9101. 16-channels of data
aquisition at 100 MHz.

The DAS 9102. 32-channels of data
aqusistion at 25 MHz plus 16-channels of
pattern generation.

The DAS 9103. 32-channels of data
aquisition at 256 MHz plus 8 more channels
at 100 MHz. And 16-channels of pattern
generation.

The DAS 9104. 80-channels of data
aquisition, with 64-channels at 25 MHz and
16-channels at 100 MHz. Plus a 16-channel
pattern generator with a built-in DC-100
magnetic tape drive.

Backed by Tektronix support.

You get a world-wide service organi-
zation, extensive documentation and ap-
plications assistance.

Contact your Tek Sales Engineer for
more information. Or call us toll-free.
1-800-547-6711, in the U.S. In Oregon,
1-800-452-6773.

For further information, contact:

U.S.A,, Asia, Australia, Central & South America, Japan
Tektronix, Inc., PO. Box 4828, Portiand, OR 97208, Phone:

800 547-6711. Oregon only 800 452-6773, Telex: 910-467-8708,
Cable: TEKTRONIX

Europe, Africa, Middle East Tektronix International, tnc.,
European Marketing Centre, Postbox 827, 1180 AV Amstelveen,
The Netherlands, Telex: 18312

Canada, Tektronix Canada Inc.. PO. Box 6500, Barrie, Ontario
L4M 4V3, Phone: 705 737-2700
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Let an SSi custom IC shrink

There’s a custom IC in
your future.

The wave of electronics
technology has moved from
vacuum tubes to transistors to
integrated circuits, and tech-
nology is still on the march.
Today, the trend is to the use
of full custom IC’s, and there
are good reasons.

Custom IC’s can cut the fat
out of your system.
Suppose your system were
thoroughly optimized. Then
suppose you could eliminate

a batch of standard IC’s and
reduce your printed circuit
board area. lower your assem-
bly and test costs, reduce your
system power supply and
cooling requirements, and
improve your system reliability.
Add to that the design security
that only your own custom IC’s
can provide, and now you can
begin to realize some of the
benefits that custom IC’s offer.

When you think “custom?
think SSi.
When you're ready to talk

about custom IC’s, talk to the
custom IC specialists. Talk to
Silicon Systems. Unlike most
‘semiconductor companies, SSi’s
primary business is design, de-
velopment, and production of
custom integrated circuits. At
SSi, custom IC’s are not a side-
line. For example, we can com-
bine analog and digital functions
on the same chip in either
bipolar or MOS, with hi-rel or
commercial processing. That
kind of capability is why we
have been setting the pace in
custom IC technology since 1972.
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the cost and size of your system.
[—————

drive manufacturers. It’s the
same story with our advanced

Give your product the edge
with SSi custom IC’s.

For more on custom IC’s.

From computers to chess
games, SSi custom IC users are
getting the jump on their com-
petitors. An SSi custom MOS
speech synthesis chip enabled
one customer to introduce the
world’s first talking calculator.
The same chip technology is

CMOS switched-capacitor filter
technology which allowed us
to produce the first monolithic
Touch-Tone® receiver. We have
since used switched-capacitor
filters in other custom IC’s for
products in many diverse
fields. What we have done for

| QO Please have your custom

circuits marketing manager z=
call me.

O Please send me a copy e g
of your “Custom Inte =i
grated Circuits” brochure,  i——

If you're in a hurry, just call our custom circuits

marketing manager, Jim Meyer, directly at (714)

731-7110, Ext. 130.

: Name

C any
also being used in a talking others, we are ready to do S
chess game. Another family of  for you. Address
SSi custom-developed bipolar Gy state Zip
chips is providing the com- | Fhone
petitive edge for the leading Silicon Systems incorporated
Winchester technology disc- STouch Tone is a registered wrademark of AT&T L'ESLMZ_"L"_R%‘;“'i“_T‘ﬁA_‘E(’_“_“

s Silicon Systems

incorporated
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Video recorder threat: a cause for concern

he Federal appellate court in San Francis-

co has handed down a puzzling ruling,
one that affects a strong and growing segment
of the consumer electronics industry. The
court, overturning a decision reached by a
lower court, decided that anyone making a
video-tape recording of a copyrighted televi-
sion program is infringing on the rights of
those who own the program—even if the
recording is done at home only for private use.

At first glance, the decision pulls the rug
from under the burgeoning video-cassette
recorder business. But all the parties to the
action, the result of a suit filed in 1976 by two
major movie studios, agree that the latest
decision is just another step on the way to the
U.S. Supreme Court. As a spokesman for
Sony Corp. sees it, from the start that route
was predicted by everyone who was involved
in the litigation.

Nevertheless, it is difficult for the lay per-
son of average intelligence to understand fully
the court’s rationale. First of all, it would
seem constitutionally clear that programmed
material, transmitted to the home, becomes
the property of those receiving it at home once
it arrives. If the recipient of the material
wishes to record it, and provided the recording
is not done for commercial purposes, that is
the business of the individual and not of the
Government.

Furthermore, what of all the tape recording
that is done of audio programs—music
recorded off the air? That activity has been
going on unimpeded for years, and it is not

evident that anyone has been terribly injured
by the pursuit. Finally, what about all the
individuals who have photocopied copyrighted
material for their own use? In that case, the
so-called fair-use doctrine comes into play:
there is an exception to the copyright law
where the materials are used for news report-
ing, teaching, scholarship, and research that
does not compete with the purpose for which
the materials were originally produced. Per-
haps a like exception could be made for home
video recorders—after all, the materials were
originally made to be viewed by individuals for
entertainment.

quipment makers profess little concern

about the San Francisco ruling and say
they are confident that the Supreme Court
ultimately will see the issue their way. We
certainly hope so, for two reasons. First of all,
such a restriction would be virtually unen-
forceable and is sure to be breached with
impunity. And since the only other remedy
being suggested —royalty fees to owners of the
broadcast to be paid by equipment manufac-
turers—would increase the cost to the con-
sumer of the recording equipment, this would
put a damper on a promising new industry. It
could be another case of murdering the goose
that laid the golden egg.

It might be a good idea for the Congress to
look into this situation. It’s possible it could
redress by legislation what appears to us as
a potential injustice perpetrated on the public
for the sake of a technicality.

Electronics /November 3, 1981



Pro-Log M980 Programmer:
Best for development.

Interfaces directly with
your development system.

For developing new products
that use programmable devices,
save valuable time by downloading
programs directly to the Pro-Log
M980 programmer. The M980
interfaces with popular develop-
ment systems, as well as with
computers and modems, paper-
tape readers and TTYs.

Twenty data formats are key-
selectable on the M980. The
RS232C baud rate is also selectable—
from 50 to 9600. And the addresses
can be offset during downloading
and uploading.

Ready for over 450

programmable devices.

With the powerful M980 control
unit and our vendor-approved
personality modules, you can

program, copy, test and edit most
MOS and bipolar PROMs and
logic devices. And you’re ready for
new devices as they come along
... including devices as large as
64K X 16 bits.

No calibration required.

Because our programming
voltages and timing are generated
using proven designs and precision
components, the M980 does
not need
periodic
calibration. |

Electronics /November 3, 1981

So you don’t need expensive cali-
brating equipment and trained
personnel,and you don’t lose the
use of your programmer every
90 days.

Find out more.

Pro-Log has provided program-
ming leadership since 1973. Over
9,000 programmers and 20,000
personality modules are now per-
forming reliably worldwide.

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[JPRO-LOG

CORPORATION
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Meetings

National Telecommunications Con-
ference and Exhibition, IEEE (J. W.
Joyner, South Central Bell Tele-
phone Co., 518 Baronne St., Room
1035, New Orleans, La. 70140),
Marriott Hotel, New Orleans, Nov.
29-Dec. 3.

5th Canadian Symposium, Interna-
tional Information Word-Processing
Association (twP, 1015 North York
Rd., Willow Grove, Pa. 19090),
Chateau Laurier, Ottawa, Ont., Dec.
1-3.

21st Symposium on Semiconductors
and Integrated-Circuits Technology,
The Electrochemical Society of Ja-
pan (Shin Yuraku-cho Building,
1-12-1 Yuraku-cho, Chiyoda-ku, To-
kyo 100), Bridgestone Hall, 101
Kyobashi, Chuo-ku, Tokyo, Dec.
3-4.

International Electron Devices Meet-
ing, IEEE (Melissa Widerkehr, Cour-
tesy Associates, 1629 K St., N. W_,
Washington, D.C. 20006), Wash-
ington Hilton Hotel, Washington,

-D. C., Dec. 7-9.

Infrared and Millimeter Waves Con-
ference and Exhibition, 1EEE (K. J.
Button, Massachusetts Institute of
Technology, National Magnet Labo-
ratory, Cambridge, Mass. 01239),
Carillon Hotel, Miami Beach, Fla.,
Dec. 7-11.

Computer Networking Symposium,
National Bureau of Standards and
IEEE (Robert Toense, B226 Technol-
ogy Buildings, NBS, Washington,
D.C. 20234), NBS, Gaithersburg,
Md., Dec. 8.

Winter Simulation Conference, IEEE
(Claude Delfosse, cAct Inc., 1815
North Fort Myer Dr., Arlington, Va.
22209), Peachtree Plaza Hotel, At-
lanta, Ga., Dec. 9-11.

6th Meeting on Integrated and Guid-
ed-Wave Optics, Optical Society of
America and IEEE (OSA, 1816 Jef-
ferson Pl.,, N. W., Washington, D. C.
20036), Asilomar Conference
Center, Pacific Grove, Calif., Jan.
6-8, 1982.

5th Los Angeles Technical Sympo-
sium, International Society for Opti-
cal Engineering (SPIE, P. O. Box 10,
Bellingham, Wash. 98227), Los An-
geles Marriott Hotel, Los Angeles,
Jan. 25-29.

First Spacecraft Electronics Confer-
ence, EIA (Frank A. Mitchell, EIA,
2001 Eye St., N. W., Washington,
D. C. 20006), Hyatt Hotel, Los
Angeles, Jan. 26-28.

Advanced Semiconductor Equipment
Exposition and Conference, Elec-
tronic Representatives Association
and Cartlidge & Associates Inc.
(CAI1, 491 Macara Ave., Sunnyvale,
Calif. 94086), Convention Center,
San Jose, Calif., Jan. 26-28.

Annual Reliability and Maintainabil-
ity Symposium, American Society
for Quality Control, IEEE et al.
(H. C. Jones, Westinghouse, MS
3608, P.O. Box 1521, Baltimore,
Md. 21203), Biltmore Hotel, Los
Angeles, Jan. 26-28.

First Military Computers and Soft-
ware Seminar, American Defense
Preparedness Association (ADPA,
900 Rosslyn Center, 170 N. Moore
St., Arlington, Va. 22209), Sheraton
National Hotel, Arlington, Va., Jan.
27-28.

Seminars

Smart Plastic Cards— Electronics
Transactions in a Wired Society,
Stanford Business Research Founda-
tion (770 Welch Rd., Suite 154, Palo
Alto, Calif. 94304), Stanford Court
Hotel, San Francisco, Nov. 18-19.

Computer Graphics and CAD/CAM
Systems Implementations, National
Computer Graphics Association
(NCGA Seminars, 2033 M St.,
N. W., Suite 300, Washington,
D.C.), the Airport Hyatt, Los
Angeles, Nov. 30-Dec. 1.

Electromagnetic Compatibility Engi-
neering, Center for Professional Ad-
vancement (P.O. Box H, East
Brunswick, N. J.), Villa Hotel, San
Mateo, Calif., Dec. 14-17.
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E'VE GOT YOU COVERED.

With simultaneous programming of all three power supply variables.

Whatever your programmable power
supply needs, chances are there’s a fast,
accurate, Systron Donner IEEE-488-
compatible system to meet them. And
because every Systron Donner power
supply gives you full three-variable pro-
gramming (voltage, current, and voltage
limit) you’ll find them exceptionally

easy to use.

Building block approach.
Combine any modules with a programmer
to create the multiple-output, programma-
ble system that best meets your needs. An
ideal resource in the lab, or in production

or system applications, you can change
from analog to digital operation—and
back — at the flip of a switch.

Local or remote 3-variable
programming.

All our power supplies can be pro-
grammed locally or remately through one
of two programmer configurations —rack
mounted or stand alone. Local program-
ming provides a fast and easy way to step
through a program sequence or to test
system response to a new set of values.
The programmers can command up to 8

power supplies, with individual voltage,
current, and limit commands for each
power supply output parameter.

Full spectrum selection.

Choose from our PHR series for up to
400 watts output with greater than 60
percent efficiency. Our PH series delivers
up to 150 watts, aiso in half-rack width.
Or select from our compact PQ series,
with 50 watts of DC power in a quarter-
rack package.

Best of all, you don't have to wait 4 to 6
months for delivery. In most cases, we've
got the power supply models you need
in stock.

Voltage Rated

Range Current Package

Model {vDC) {AMPS) Slie

PQ 10-3 Ot i0 Oto3 Quarter-rack
PQ 20-2 0to 20 Oto?2 Quarter-rack
PQ 50-1 0to 50 Otol Quarter-rack
PQ 100-0.5 0 to 100 0t 05 Quarter-rack
PH 10-10 0to10 Oto 10 Half-rack
PH 20-6 0to 20 Otob Half-rack

PH 50-3 0to 50 0to3 Half-rack
PH 100-1.5 0 to 100 Otol5 Half-rack
PHR 20-12 0to 20 Otol2 Half-rack
PHR 50-8 0to 50 Oto8 Half-rack
PHR 100-4 0 to 100 Oto4 Half-rack
Call the power supply hotline:
(415) 671-6637.

Whatever your test and measurement
needs, call our hotline for full details on
the most flexible precision-performance
programmable power supplies you can
buy. And we’ve got you covered with the
finest in service and application support,
too. For more information write us at
2700 Systron Drive, Concord, California
94518 (TWX: 910-481-9749).

Practical technology from

SYSTRON INSTRUMENT
DONNER DIVISION

Member THORN EMI Group
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Introducing the 16K static RAM
that's seen the light.

Component level redundancy with
laser-blown polysilicon links. Smaller
die size. High speed and superior
performance. This is just part of the
story behind our new MK4167 static
RAM.

The MK4167 has a JEDEC-
proposed, standard 20-pin configu-
ration. It's organized as 16K x 1. Has
fast 55ns access and cycle times.
Low 120ma active and 40ma stand-
by currents. A single +5 volt power
supply. It has speed, low power,
reliability — everything you've been
looking for in a 16K static RAM. So,
we could have stopped there.

But that’s not Mostek.

On top of its other features, we
designed the MK4167 to satisfy high
volume demands. We enhanced
manufacturability and lowered cost
with smaller die size and redundan-
cy. Redundant columns are used to
replace non-functional bits, result-
ing in significantly higher yield per
wafer.

LASER PULSES VAPORIZE LINKS
We use laser pulses to open poly-
silicon links and select redundant
columns within the circuit. This
technique completely isolates the
non-functional bits. Mostek is one
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of the pioneers of this state-of-the-
art process.

The MK4167 has the ideal organi-
zation, speed, and power characteris-
tics for a broad range of applications,
including main, buffer, cache, and
control storage memories. With its
superior performance, high density,
and low cost, many new applica-
tions for this device are possible. So,
once you've designed it in, you will
need a supplier you can depend on
to deliver next week. And next year.

That’s Mostek.

Send for more information on the
MK4167. Write Mostek Corporation,
1215 West Crosby Road, Carrollton,
Texas 75006. Or phone (214) 323-6000.
In Europe, contact Mostek Interna-
tional at (32) 2.762.18.80. In the Far
East, Mostek Japan KK(03)-404-7261.

Polysilicon
Link (opened) Oxide

7

4 4
l -

uawi -
L]

- oot

Metal Oxide Covering
Unopened Polysilicon Link
Scanning Electron Micrograph of a
polysilicon link which has been
opened to select a redundant col-
umn. The link was vaporized by a
precision laser pulse.

. ©1981 Mostek _Corpora:non
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The most powerful

you can buy for the years ahead.

It's here. Biomation K101-D. The
first logic analyzer to combine
high-speed 50 MHz data and 100
MHz time domain capabilities with
advanced 48-channel recording.
With enough powerful extras to
demolish your toughest hardware/
software integration problems—
even on the most complex multi-
plexed microprocessor.

Fast, accurate software
debugging.

With its 50 MHz clock rate, 48-
channel recording and 16 trigger-
ing levels, the K101-D isolates
software bugs faster and more
precisely than ever before.

__ Sophisticated disassembly firm-

ware generates precise mne-
monics that cut analyzing time.
And 12 external clocks (AND or
OR) let you demultiplex 16-bit
microprocessors, 16- and 32-bit
minicomputers and bit-slice
processors.

100 MHz high-speed
hardware analysis.

The K101-D's advanced high-
performance hybrid probes let
you capture glitches as narrow as
5 ns. And, with 48-channel
recording, 515-word memory and
16-level triggering, you'll trap the
data you need. The convenient
display formatting and expansion
simplity analysis.

general purpose logic analyzer

Call now for a free demo.
See for yourself why the K101-D is
a breakthrough in logic analyzers
for the years ahead. For a demon-
stration or a copy of our detailed
product brochure, write Gould
Inc., Biomation Operation, 4600
Old Ironsides Drive, Santa Clara,
CA 95050. For fastest response,
call 408-988-6800.

For powerful software
debugging, K101-D data
domain capabilities include
disassembly, 50 MHz clock-
ing, 48-channel recording,
12 external clocks, 515-
word memory, demuitiplex-
ing. 16-level trace control
for triggering, 6 display code
formats, and reference
memory.

For powerful hardware
debugging, K101-D time
domain capabilities include
100 MHz clocking, 48.
channel recording, 515-
word memory, 5-ns glitch
capture, 16-level triggering
channel labeling, new high
performance probe design,
as well as horizontal and
vertical display expansion

for easy reading.

-

GOULD

An Electrical/Electronics Company
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CPS-20

A new dimension in plotter versatility

Prices start at $3995

L /‘g_,«-‘ / i
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A choice of 5 interfaces makes the CPS-20 compatible
with virtually any computer.

It took Houston Instrument
to bring you this kind of flex-
ibility in an 11” digital plotter.
Regardless of what type of com-
puter you own, from the
smallest micro to the largest
mainframe, the chances are the
CPS-20 can interface with it.

NGO

Simply specify the type of inter-
face for your computer (RS-232-C
single and dual port, IEEE-488,
Centronics® compatible, and
incremental) when you order
the plotter and we’ll ship you
the configuration you need.

Cent. nics’ Registered traaemark of Centronics Data Computer Corp.

If you upgrade or change
computers in the future, a sim-
ple change of the interface
boards in the CPS-20 will
enable you to interface the plot-
ter with the new computer.

W™
\\

>

What could be easier . . . or
more practical?

N/C control, navigation,
mapping, medical research and
diagnostics, engineering,
whatever your plotting needs,
the CPS-20 is the sensible
answer for now and for the
future.

Cirelenri32farmlite rature

¢Top mounted touch sensitive
switches provide instant
finger tip control

eSuperior damping provides
quiet operation

*Pen carrier is attached to the
hinged recorder lid for easy
paper loading and unloading

*Stepper motors provide
reliable 8 vector movement

* A choice of 3 intelligent con-
figurations is available

For complete information, contact
Houston Instrument, 8500 Cameron Rd.,
Austin, Texas 78753, (512) 835-0900. For
rush literature requests, outside Texas,
call toll free, 1-800-531-5205.

For technical information ask for
operator #5. In Europe, contact Houston
Instrument, Roclresterlaan 6, 8240 Gistel
Belgium. Phone 059/27-74-45.

houston instrument
GRAPHICS DIVISION OF

BAUSCH & LOMB (§)

Circle #171 to have a representative call



30 semiconductor,
computer firms form
R&D cooperative

16-K RAM to use
RCA’s C-MOS 1

$800 computer
has PDP-11’s power,
instruction set

Board tester
uses networking

Electronics/November 3, 1981

Electronics newsletter

To make sure that the U.S. stays ahead of Japan in fundamental
microelectronic technology, some 30 member firms of the Semiconductor
Industries Association plan to form a research and development coopera-
tive and fund it with $30 million to $50 million. Backers of the scheme
include major computer makers, as well as heavyweight semiconductor
producers like Intel, Motorola, and National. Texas Instruments, although
not a member of the SIA, may sign on for the effort. To avoid antitrust
problems, the cooperative would concentrate on basic research, giving
grants to universities for specific areas of investigation like electron-beam
lithography or computer-aided design. Companies would tap the research
pool by sending fellows to the universities. Erich Bloch, an IBM vice
president for technical personnel and development, is informally heading
the effort until the SIA can find a full-time director.

Look for RCA Corp. to introduce a 16-K complementary-MOS static
random-access memory in the third quarter of 1982. It will be the first
chip from the Solid State division in Somerville, N. J., to be produced with
the 3-um C-MOS Il process. Also in development is an advanced line of
C-MOS logic tentatively called QMOS (for quick). With approximately a
5-ns switching speed, QMOS is touted as the next generation to succeed
the existing CD 4000 line. RCA wants to work with a partner in developing
the line and is currently talking with several “interested worldwide
suppliers,” says Robert S. Pepper, general manager.

Joining a growing trend, RCA will create an operation to build gate
arrays and semicustom chips. It will be part of the integrated-circuit
operation headed by vice president Carm Santoro and will be a separate
profit center with its own manufacturing and engineering departments. A
major decision is still being mulled over: which of the existing 16-bit
n-channel MOS microprocessors to adapt to C-MOS. RCA’s 16-bit entry will
not be an extension of its 8-bit 1802 processor.

The first application of Digital Equipment Corp.’s new T-11 microproces-
sor chip (see p. 129) will be in the company’s soon-to-be-announced
small-board computer. The SBC-11/21 offers the basic instruction set and
power of the PDP-11 minicomputer on a 5-by-8-in. board, and will sell in
single units for less than $800. Designed for firmware-driven applications,
the 11/21 interfaces with the LSI-11 bus and holds up to 8-K bytes of
random-access memory and up to 32-K bytes of programmable read-only
memory. The board will offer RS-232-C and RS-423 ports, plus a
24-bit-wide parallel input/output port subsuming two 8-bit data ports and
one 8-bit control port.

Heightened productivity and flexibility in printed-circuit-board testing are
the promises of Computer Automation Inc.’s new Marathon tester, which
uses a network configuration. The heart of the Irvine, Calif., firm’s system
is a 16-bit host called the resource manager, which coordinates the
activity of the remote work stations. This processor unit runs a multitask-
ing operating system with which users can write programs and perform
functional testing, simulation, and reworking at the same time. The
Marathon incorporates the company’s 4900M functional tester and the
Sprint simulation station.
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A. B. Dick adds
Basic and CP/M
to word processors

Winchester tops
100 megabytes

Fairchild introduces

34

four test systems

Universal field
tester is coming
from NCR, GenRad

Addenda

Electronics newsletter

Expect a series of moves soon from A. B. Dick Co. aimed at strengthening
its push into office information processing, a market the Chicago-based
firm has been attacking more vigorously since its 1979 acquisition by
General Electric Co. Ltd. of Great Britain. Before the end of the year, the
firm plans to add Basic and CP/M capability to its line of Magna III word
processors. That step will allow it to capitalize on the large amount of
CP/M-based data-processing software available, providing integrated
word-processing and data-processing capabilities for its loop network
architecture brought out earlier this year [ Electronics, Jan. 27, p. 47].

Racing to be the first maker of an 8-in. Winchester disk with a capacity in
excess of 100 megabytes, Micropolis Corp. of Chatsworth, Calif., plans to
utilize thin-film heads and other new technologies to produce a 180-
megabyte drive, scheduled to be unveiled at the 1982 National Computer
Conference. It will be shipped for evaluation in the third quarter next year.

Having been relatively quiet since being taken over by Schlumberger Ltd.
more than a year ago, Fairchild Camera & Instrument Corp. made a lot of
noise at the International Test Conference in Philadelphia last week. The
company unveiled four test systems, the 10-MHz series 10 production
tester, the series 30/333 hybrid in-circuit board tester, the 5583 memory
test system, and the 5587 focused memory tester. The 5587, which checks
16-, 64-, and 256-K dynamic random-access memories, typically costs
$130,000. For this model Fairchild will make available “‘liveware:” a
full-time support engineer with each system delivered to a major customer.
Within a year, the company expects to introduce the series 50 general-
purpose test system for very large-scale integrated circuits. It will differ in
architecture from units such as those of GenRad, Teradyne, and Accutest
in having fully distributed processing power rather than a large central
controller. The entry-level price for the system will be around $400,000.

NCR Corp. of Dayton, Ohio, and GenRad Inc.’s Advanced Technology
division in Phoenix are developing a briefcase-sized universal field tester
that goes beyond troubleshooting hardware to the component level on site
to perform software and firmware troubleshooting as well. The tester will
patch firmware with read-only memories, unload data while the system is
diagnosed and repaired, analyze software remotely, and check data com-
munications. It will also communicate time charges, repair actions, parts
used, and call effectiveness to a central office.

Radio Shack is planning to have a 16-bit version of its home computer in
its stores by next February or March. The machine will be based on
Motorola’s 68000 microprocessor. At the same time, Radio Shack’s Fort
Worth, Texas, parent company, Tandy Corp., has signed an agreement
with Matra SA of France to produce TRS-80 model III computers
there. . . . Advanced Micro Devices Inc. of Sunnyvale, Calif., is shutting
its systems house, Advanced Micro Computers. . . . Weitek Corp., the
Santa Clara, Calif., semiconductor design house, has hired Arthur J.
Kollmeyer as president. He was vice president and general manager of
Calma Corp.’s Microelectronics division.
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At Data Instruments

RevolutionsComein
Innovatlve Packages

TheNew

EA Pressure Transducer
Gets You Off

The Cost-vs.-Reliability
Merry-Go-Round

Tired of going round and round on low cost-high
quality compromises? For OEMs and large-volume
users of pressure transducers, the new EA is a
ticket OFF that merry-go-round.

Our unique design puts only stainless steel in
contact with your pressure media, making it the
most durable transducer of its kind. Unit-to-unit in-
terchangeability is assured through computer-
trimmed hybrid circuitry for calibration, temperature
compensation, and signal amplification.

[]
' DATA INSTRUMENTS

Transducer Products Group

You get reliable performances with high outputs
(5V) and high accuracies (¥%2%) at very attractive

OEM prices.
You'll want to hear more about the new
EA ... yourticket OFF the o

cost-vs.-reliability
merry-go-round.
Call us

today.
617-861-7450

Data instruments Inc., 4 Har:well Flace, Lexington. MA 2173, USA  (617) 861-7450 TWX 710-326-0672

© 1981 Data Instrumerits Itc.
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Polaroid Type 667, 3,000 speed film.

Introducing the world's fastest instant film: Polaroids 20000 ASA
Type 612 Ultra High Speed Instrument Recording Fim

This striking example illustrates the great sensitive, you can record frequencies up tc
est benefit of Polaroid's new Type 612 film 420 MHz at speeds of 5 nanoseconds or
oscillographers can capture g=ys less from a single sweep. And
events and detall never belore Rttt you can record with enhanced
possible with any instant film. contrast, super fine detail, and

'he film's photographic writ good tonal separation
ing speed, acknowledged as the You'll also find Type 612 film
fastest of any instant fiim in the convenient to use. Because it
world, will enable you to record comes in an eight-exposure
sweep speeds t00 fast for its ————_— pack format. So if your equip
predecessors. Including some gﬁﬂnﬁ?ﬁ%’/:“c'ﬁ'm?"“'“' ment has a camera back or

f the faster events that typify (S holder for Polaroid pack film
today's sophisticated elec- [ESSiEAREEE you'll find Type 612 as easy
tronics research. 612 to load as the 3000 ASA

In fact, Type 612 fimis so Type 107 or Type 667 fims




where our new faster one starts.

New Polaroid Type 612, 20,000 speed film.

Thanks again to the pack format for mak
ing it possible to record a rapid sequence of
high speed transient events. Which was
impossible to do with the 10,000 ASA, Type
410 roll film that Type 612 replaces.

Use Type 612, and in 30 seconds you'll
see things you've never seen before on
instant film. Bes:des the film's other benefits,
you'll see improved fine curve definition
and better copies from office duplicating
machines.

It's an incredible list of virtues. But that's
not all. Type 612 film can help oscilloscopes
with diminished phosphorescent output
appear revitalized. Which means the need

for new equipment may be eliminated. And
lower beam energy can be used to extend
CRT life.

There's a lot more to tell about Type 612
film. So call Polaroid's Technical Assistance
"Hot Line” toll free. In the continental United
States: 800-225-1618. In Massachuselts call
617-547-5177 collect.

Certainly Type 612 is a remarkable film
But it leaves us with a terrific problem. How
do we improve on it?

Folaroio




Economy. Accuracy. Portability. Versatility.

Whatever’s important to you,
count onus.

When it comes to frequency counters,
we've cut the industry giants down to size. Whatever
and wherever you're counting, we offer you far more
performance for far less money.

Start with our portable handheld MAX-50 count-
er. At just $777 it delivers precision six-digit frequency
readings to 50 MHz. It features easy, instant operation,
ideal for audio, VHF and UHF applications and is
available with a complete line of accessories and
input cables

For a larger (0.43") display, greater accuracy or
TTL compatibility, our portable eight-digit MAX-100 is
the natural choice. With a range of 5Hz to 100MHz, it's
perfect for audio, video. microprocessor and RF
applications. in lab. production line or field. Especially
when you consider its £4ppm accuracy, versatility and
complete line of accessories at a low $149* price.

For more demanding challenges in process
control, audio applications and low frequency count-
ing. our remarkable Model 5001 Universal Counter-
Timer, priced at only $360*, offers a range of DC
through 10MHz. Measuring frequency (selectable gate

GLOBAL

times .01, 1. 1.0, 10 sec), frequency ratio, period,
multiple period average, time interval, time interval
average and event count—on a bright, 0.43" eight-digit
LED display. All, with full input signal conditioning on
two input channels. and variable display sampling rate.

For tne ultimate in high-precision, our Model 6001
is your best value. It covers a range of 5Hz to 650MHz
with a unique NBS-traceable 10MHz TCXO with
0.5ppm accuracy. And boasts selectable gate times,
switchable low-pass filter, external timebase input,
buffered timebase output and a bright 0.43" eight-digit
LED dispiay Priced at just $489* its performance is
unequalled by counters at twice the pricel!

When you consider that all our counters are
guararteed to meet or surpass published specifica-
tions, isn’. it time you had a Global Specialties’ counter
on your bench?

Call toll-free for details

70 Fulton Terr New Haven CT 06509 (203) 624-3103 TWX 710 465-1227 1 800 2 4 3 607 7
OTHER OFFICES San Frarcisco (415) 648-0611 TWX 910 372-7992 - = -

Europe Phone Salfron-Walden 0799 21682 TLX 817477
Canada Len Fenkler Ltd  Qownsview Onlario

CORPORATION

During business hours

“Suggested U S resale Prices. specifications subject ta cnange without notice Copyright 1381 Global Specalt es Sorporation
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Electronics review

Significant developments in technology and business

Piezoelectric bender
actuates tiny relays
and dot-matrix printers

by Roderic Beresford, Components Editor

Small, fast-acting drivers
consume little power;
they can operate blowers,
electrical generators, too

The idea of using piezoelectric ben-
ders to actuate relays has been
around for more than 40 years. But
only this month did the first practi-
cal hardware appear, as Piezo Elec-
tric Products Inc. (PEPI) bared
details on its mass-produced bending
piezoelectric blade.

The benders are smaller and faster
than their magnetic counterparts
and need power only when switched.
As a result, they have high promise
as drivers for dot-matrix printers as
well as for relays. What’s more, PEPI
foresees totally new uses for its pi-
ezoelectric devices.

At first glance, it might seem sim-
ple to devise a piezoelectric bender
with enough displacement to open
and close contacts. When a voltage is
applied across two thin piezoelectric
wafers bonded to a metal-strip
core—the bilaminated assembly is
commonly called a bilam—one wa-
fer contracts and the other expands,
causing the assembly to bend.

But there is a drawback to such
bilams—there is not sufficient force
at the end of their throw to close
contacts. This is because the restor-
ing force of the strip increases
roughly linearly with the bending
and causes the piezoelectric wafers
to generate voltages that oppose the
one applied.

Back stroke. Eric and Henry
Kolm—brothers, graduates of the
Massachusetts Institute of Technolo-
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gy and the principal shareholders in
the Cambridge, Mass., firm—found
a way to overcome this lack of force
by coupling the bilam to a bistable
spring. The relay is designed so that
its contacts stop the snap spring near
its point of maximum opposing
force. In effect, the bilam stalls near
the beginning of its stroke, where it
develops the most force. Once the
snap spring changes positions, all of
this force is available from the spring
to close the contacts.

The bilam actuators range in
length up to about 1 inch and in
width to ¥s in. “There is nothing
special about any of the materials,”
says Henry Kolm, PEPI's vice presi-
dent for research. “We use phos-
phor-bronze springs and off-the-
shelf ceramics™ —like sintered lead
zirconate or ammonium dihydrogen
phosphate.

The first prototype relays need a
pulse of about 40 volts to obtain a
throw of 1 millimeter in 70 micro-
seconds. Kolm thinks that “with the
use of multilayer structures, this can

be reduced to around 12 v.”” As for
size, the Kolms claim that 10 relays
could be packed into a square inch
by using printed-circuit techniques
to mass-produce them.

Bright prospects. Because of the
bender’s inherent advantages, the
Kolms envisage a number of totally
new and in some cases eye-opening
applications. PEPI already has pro-
duced working models of generators
where vibrating piezoelectric devices
convert auto-exhaust gases into elec-
tricity. The concept could lead to
piezoelectric “windmills,” as well.
Other ideas are for piezoelectric
blowers and quadrature motors.

In fact, the Kolms are so con-
vinced that applications like relays
and dot-matrix printers will touch
off a demand for piezoelectrics that
PEPI last month bought for $1.8 mil-
lion the piezoelectric business of
Gulton Industries, a leading produc-
er of synthetic thin-sheet piezoelec-
tric materials. The Metuchen, N. J.,
plant is “the first in the world capa-
ble of mass-producing the thin

DRIVE
VOLTAGE

BRASS STRIP —__

~— BASE

SNAP SPRING

T\ CONTACTS

. PIEZOELECTRIC
WAFERS

It’s a snap. A bilam—an assembly of piezoelectric wafers and a brass strip —will bend when
a drive voltage is applied. But there is not enough force at the end of the stroke to make good
contact, so the bilam must be coupled to a snap spring.
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ccramic wafers needed for this type
of relay,” claims Henry Kolm. When
PEP! starts to mass-produce the
relays in its new plant, they might
well become cheaper than magnetic
types, as well as smaller and less
power-consuming.

Computers

IBM builds the first
Josephson system

An entire system based on Josephson
junctions, complete with chips,
boards, and input and output con-
nectors to the room-temperature
world, has been built by 1BM Corp.
The fully functional system, oper-
ated at 4.2 K, simulates the data
path of a prototype signal processor
that the computer maker is develop-
ing. Tt exhibits a cycle time of 3.7 ns,
and if current levels on the chips can
be sufficiently controlled, cycle times
below 3 ns should result.

The system comprises two cards
with two Josephson chips apiece.
The cards plug into a socket that
mates with a silicon adapter having

two flexible ribbon cables for 1/0
connections. The bottom edge of
cach card contains rows of micropins
that plug into mercury-filled wells
on the socket; micropin arrays are
used as well for socket-adapter con-
nections (sce figure).

Lots of logic. The chips use all
members of IBM’s current-injection-
logic series including OR and AND
gates, latches, drivers, and receivers.
They are based on lead-alloy junc-
tions and were built using 2.5-
micrometer design rules. Identical
features are anticipated for a possi-
ble future processor, though circuit
and wiring densities will be by that
time probably doubled.

The four identical chips include
circuitry for data flow, interfacing,
and memory that is modeled with a
700-picosecond delay line. To test
the system’s backplane signal propa-
gation, different circuit elements
were wired on each of the chips. A
low-magnetism environment avoids
flux-trapping in the chips.

Power play. Power is distributed
to the system through a two-level
transformer. Voltage regulators on
the Josephson chips clip the incom-
ing ac waveform, transforming it

MERCURY-FILLED
MICROSOCKETS

SILICON
ADAPTER

INPUT/OUTPUT
CABLE

JDSEPHSON-JUNCTION
LOGIC CHIPS

PIN ARRAYS

WIRING MODULE

Inside out. To connect the cryogenic Josephson logic with ribbon cables to the temperate
outside world, IBM uses arrays of micropins that plug into mercury-filled sockets.
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into a regulated bipolar power sup-
ply for the latching logic. The sys-
tem’s power supply was designed to
handle 16 fully populated logic
chips, however, so excess current is
dissipated by dummy loads on the
four chips.

The chips were selected and
designed to model a critical path in
the prototype processor under devel-
opment, namely a jump-control se-
quence and a cache memory access
in each machine cycle. The 3.7-ns
cycle time comprised 2.6 ns of path
delay and about 1.1 ns for the rise
and fall of the power supply.

1BM encountered many technolog-
ical problems during the experiment,
and it solved most of them except
current-level instabilities in the on-
chip wiring. The firm also wants to
take a closer look at critical super
currents tunncling through the junc-
tions. All told, says 1BM, the exercise
brings a sub-4-ns Josephson comput-
er for the late 1980s much closer to
reality. -John G. Posa

Word processing

Software lets typists
key in ideographs

Word processing in the Far East, for
anyone who wants to do it in the
native ideograms, is a nightmare.
Chinese, Japanese, and Korean have
so many thousands of distinct char-
acters that straightforward key-
boards are not feasible.

Nonetheless, direct ideographic
text entry from an ordinary alphanu-
meric keyboard is on its way. Asia-
graphics, a new company started up
nine months ago in Mount Sinai,
N.Y., went to market in mid-Octo-
ber with a $2,000 software package
that makes ideographic input possi-
ble for computers with bit-mapped
displays. The system comes with a
stock of 4,800 characters, but that
capacity can be more than doubled if
the computer has enough memory.

Double code. Crucial to Asia-
graphics’ system are its ‘“descrip-
tors,” five-to-scven-letter codes
unique to each character. The
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descriptors are composed of two
parts: one represents the phonetics of
the character (katakana or romanji
for Japanese, and pinyin or bo po mo
fo for Chinese); the other part indi-
cates the radical family to which the
character belongs.

Thus, typing in T and U on the
keyboard (if the system were work-
ing in English and English words
were indivisible entities) would indi-
cate the sound for “tu,” which could
mean “to,” “too,” or “two.” Typing
in the letter code for the phonetic

_ representation of the radical family

would resolve the ambiguity. Radi-
cal families—there are 57 of them —
are familiar to literate Orientals
because their dictionaries are organ-
ized that way. With a half-dozen or
so keystrokes, then, even the more
complex characters can be entered at
a speed that is comparable to that of
Roman-alphabet typing.

Sound selection. Needless to say,
the Japanese and Chinese them-
selves also have been striving to solve
the problem of entering ideographic
text into computers. Nippon Electric
Co., for example, tried a giant key-
board having hundreds of keys, each
of which is capable of representing
several characters.

Hardware based on the Japan
Industrial Standard (J18) keyboard
has been more successful, although
the text to be entered has to be writ-
ten in a Japanese kana syllabary
text, which the computer converts
into Chinese kanji characters. Toshi-

¥ ey @ - e .f
[ 5 _ \

ba Corp. pioneered this approach. It
has surrounded the JIS keyboard
with a collection of function keys
and a numerical keypad that total
105 keys, although only 58 of these
are needed for text input. All the
major computer and word-processor
makers have adopted similar kana-
to-kanji converters. Hitachi Ltd. and
Ricoh Co. have word processors .in
which a two-stroke kana code repre-
sents each kana character uniquely.
Canon Inc. has a word processor
with Roman-to-kanji conversion.
Another tack, taken by Wang Labo-
ratories Inc. of Lowell, Mass., has
been stroke assembly, where users
compose characters from a smaller
subset of possible stroke elements.

There are also phonetic-input sys-
tems. Some such systems display all
the characters corresponding to a
given sound, requiring the user to
specify which particular one he
meant; others show the most fre-
quently used character for the input
sound, so the typist has to verify it.

Quartet. The Asiagraphics soft-
ware package consists of four seg-
ments, currently written in Hewlett-
Packard Basic. The package will be
reconfigured later for other popular
computer languages.

Chief among the segments is the
descriptor table. It holds the unique
codes for over 6,600 characters, each
needing 36 bytes. The second seg-
ment is a character and graphics
data base that holds the bit patterns
for over 4,800 characters.

TURNING IDEOGRAPHS INTO KEYSTROKES

Type
Character Output
Phonetic Radical family
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Larger kanji store. New ideographs can be
added by drawing them on an enlarged 16-
by-16-element matrix. The normal-size char-
acter (not shown) is displayed alongside.

New characters can be added to
these lists, even in the midst of text
entry, by means of the third seg-
ment, an interactive new-character
generator. With the generator, the
user can define a new character by
reproducing it on a large 16-by-16
matrix, using high-level, single-key-
stroke commands. At the same time,
the normal-sized character is simul-
taneously displayed alongside (see
figure). In this way existing charac-
ters can be edited and new ones
added to the character set on the fly.

The fourth segment is a word-
processing program that ties togeth-
er the other three. It allows users to
insert or delete, to move the cursor,
to control file storage and retrieval,
to page forward and backward, to
call the new-character program, and
to mix text with numbers.

The original release is for the HP-
85 personal computer, with others to
follow. Asiagraphics sells the soft-
ware alone or packaged with an
HP-85 unit. -R. Colin Johnson

Computer-aided design

Mask layout program
slated for next year

The time-consuming task of moving
from very large-scale integrated-cir-
cuit design to cutting rubyliths for
making masks will be considerably
abbreviated next year when the Cal-
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ma division of General Electric Co.
delivers its first Sticks system.

The idea of Sticks—that of link-
ing a symbolic display of an IC
design to the machines making the
production masks—is not new. A
similar program was developed by
Hewlett-Packard Co. for its own use
[Electronics, July 31, 1980, p.73].
But the Calma program—it gets its
name from the stick-like appearance
of some of its symbols—is the first to
be available commercially.

Calma, in Santa Clara, Calif.,
claims a factor of nine or ten
improvement in productivity in VLSI
design when Sticks is implemented
on its GDS I1I design system. Selling
for between $250,000 and $500,000,
this original system enables a design-
er to draw the masks for an I1C within
a grid displayed on a cathode-ray
tube.

The mask data—much of it
already available within the system
in a cell library—is digitized and
stored until the layout is completed.
The data can then be used to drive
the precision plotting table that
draws the mask rubyliths. The 13-
year-old Calma, acquired by GE last
April, is the largest manufacturer of
such systems, with more than 200 in
the field.

More automatic. The importance
of Sticks is that it relieves the
designer of the responsibility for
implementing the design rules while
laying out the mask; rules are stored
as a separate program module.
Moreover, a compacting and stretch-
ing algorithm allows the designer to
work freehand without the grid
required previously; software takes
care of the exact line spacings.

Designers will be able to switch
from symbolic representation of the
circuitry to a mask-level representa-
tion almost instantaneously, points
out Sticks program manager Sue
Schedler. “We hope to get it to the
point where IC designers don’t even
look at mask data anymore.”

To correct the ways in which a
designer can go wrong, Calma also
includes various checking modules.
There is, for example, an “attach
mode” module which makes sure
that an interconnection, or wire, as it
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Wang adds voice, data management

Being introduced today by Wang Laboratories Inc. are some important new
capabilities for its office automation systems. Most come in a system dubbed
Alliance and include the voice-handling capability predicted for the WangNet
local network last summer, a data-base management system, and an
image-transmission capability that employs a new printout unit.

Built around the combined word and data processor used in Wang's Office
Information System, Alliance can upgrade sites already using that system. It
has two types of operator terminals—one for data-base management alone,
the other also including the audio capability.

The first terminal handles up to four 275-megabyte disk drives. The audio
work station accepts spoken inputs, lets users edit what has been said,
digitizes the messages, and then transmits them. At the receiving station, the
message is recreated and spoken. As an OIS-based peripheral device, the
audio work station can link up to WangNet [Electronics, June 30, p. 139].

The 128-K-byte main memory board in Alliance uses 64-K random-access
memory chips, rather than the 16-K RAMs of the earlier OIS equipment,
points out the Lowell, Mass.-based company. Another 64-K of memory
supports the Alliance terminal, and 64-K more supports the work station that
includes audio facility.

Alliance capabilities also include a simplified data-retrieval scheme, auto-
matic phone dialing, and electronic mail. Other Wang entries bowing this
week include several enhancements to WangNet itself and to the Wangwrit-
er, the company's low-cost word-processing system. First deliveries of
Alliance, as well as of a stand-alone version of the image-transfer system, are
slated for the second quarter of 1982. -Linda Lowe

is referred to, is small enough to fit
into a port. The program also checks
that the end of each wire is attached
to an appropriate port, be it diffu-
sion, polysilicon, or metal. By the
middle of 1982, a “‘net list” program
will also be available to check on the
total connectivity of the design.

Primitives. Nearly any size cell
can be used as a primitive, or funda-
mental element, in the symbolic
design. Symbols for these primitives
can then be laid out, hooked up, and
spaced to form a new and more com-
plex symbol. With each symbol, the
program associates a set of summary
polygons that display the boundaries
of each layer. These borders show
the extent of all data, with the spacer
algorithm adjusting the design either
to the edges of the display or the
summary polygon.

A preliminary release of Sticks
will be delivered to first customers
next March. The first official release
will not come until June.

Sticks will sell for about $80,000
in single quantities. “I can see us
penetrating half of the GDS II sys-
tems in the field with the product
during 1982, predicts Art Koll-
meyer, general manager of Calma’s

Microelectronics division.
However, getting started does
require some hand holding. “This is
not the kind of product where we can
just hand [customers] a computer
tape and tell them to load it,” Sched-
ler notes. “We have to go through
the types of functions in their cir-
cuits and also set [Sticks] up for
their processes and design rules.”
She points out that Sticks can
keep track of some 64 function
types—such as power lines, grounds,
clock-1 and clock-2 lines, and out-
puts—that can be called up on as
many as 64 layers. It will provide
support for p- and n-channel and
complementary-MOS and bipolar
processes. -Martin Marshall

Data processing

Look-up chips check
entire data base fast

Think of a file cabinet chock full of
information but without any folders
to separate it into easily identifiable
blocks. When something is needed,
then, the only recourse is to look
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73% of the gates available left for your garbage logic.

Our small gate array chips let you
compress all the miscellaneous logic
garbage of your new system onto one
circuit. We've got more than two dozen
tried and true CMOS chips in our
repertoire that give you high reliability,
attractive pricing and your choice of
packaging. And our in-house CAD gives
you fast turnaround (how’s five weeks
sound?).

So if you've got the big system functions
handled already with standard parts, you
can leapfrog your competition with gate
arrays as small as 50 gates or as big as
2240 or more. Put us to work. Send us
your logic diagram for a quick confidential
quote. We'll be happy to help you take
out the garbage.
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8-bit latch or 4-bit shift register
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3350 Scott Blvd., Santa Clara, CA 95051
Tel: (408)727-2280, TWX: 910-338-2032
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through everything—not the usual
way of handling information wheth-
er in a file cabinet or in a computer
data base.

But it could become a sensible
way to check through data bases,
thanks to the development of a cus-
tom n-channel MOS chip set by Gen-
eral Electric Co.’s military and data
systems operation, part of the com-
pany’s space division in Arlington,
Va. The two-chip set implements an
algorithm for matching patterns of
characters in text, processing 2 mil-
lion of them every second.

This sort of task is usually done
much more slowly in software, points
out engineering manager Dave Mor-
ris, but the GE chips do it “very, very
fast.” One chip is dedicated to the
hard-wired logic of the text-match-
ing algorithm. It matches up to 18
characters. For more characters, the
184-by-202-millimeter chips can be
strung together in a row.

The second chip is smaller and
handles the rest of the query resolu-
tion involving the logical conditions
applied once a text-pattern match is
found. Only one of these chips is
needed per row; multiple rows can be
used for processing more than one
query at a time.

Four rows. GE’s basic version of
what it calls its text array processor
has four rows of pattern-matching
chips, each capable of handling 144
characters. The processor also con-
tains a 128-K-byte cache memory
that sends characters past the
matching array at the 2-million
character-per-second rate.

The simultaneous multiple
searches at high speed of the full text
of a large text-only data base has
several advantages over. the proce-
dures in conventionally structured
data bases. First, there are no index-
es to store and maintain—all the
information is searched each time at
a fast, fixed search rate that does not
vary with the number of users.
Moreover, the data bases are easy to
maintain, as information is simply
added or subtracted and no time-
consuming and costly processing of
indexes is required.

At present, General Electric has
designed what it calls the GESCAN
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News briefs

IBM extends the top of its line

Playing a modified form of catch-up late last month, IBM Corp. introduced a
new top-of-the-line mainframe computer, the model group K in the 3081
series, that more closely matches the price performance of machines from
IBM's plug-compatible competitors like Amdahl, Hitachi, and National
Advanced Systems. At about 14 million instructions per second, the new
3081 outperforms the original 3081 by 40% but still achieves only about half
the instruction rate of some of the competitive machines. However, at a price
of $4.32 million for a 16-channel system with 16 megabytes of main memory,
the new entry costs only 17% more than IBM’s older machine. Also among
its product introductions was an enhanced version of the Multiple Virtual
Storage Operating System. New programs can now be run using 31-bit
addressing to access up to 2 billion bytes of virtual or real memory. The
operating system will also run programs using the older 24-bit addressing.

U. S. bubble supplier gets second source

The remaining U. S. supplier of megabit bubble-memory chips, the Magnet-
ics subsidiary of Intel Corp., Santa Clara, Calif., has entered a technology-
exchange pact for bubbles with Mitel Semiconductor, a division of Mitel
Corp., a major Canadian producer of telecommunications equipment. The
Kanata, Ont., company will become an alternative supplier of Intel's 7110
1-Mb bubble chip; later Mitel may second-source larger memories and
support devices, as well.

Profits plunge, but Tl eyes 64-K RAMs

Following a sluggish third quarter that caused profits to plunge 49%, Texas
Instruments Inc. says it has trimmed an extra $30 million from 1981 capital
expenditures. Last summer, TI cut $45 million from capital expenditures after
laying off 3% of its workforce and dropping over a haif-dozen product lines.
The 1981 figure now stands at $375 million. Net income in the third quarter
ended Sept. 30 was $27.1 million, or $1.15 per share, compared with $52.9
million, or $2.30 per share, in 1980. TI says semiconductor and distributed
computing operations both suffered declines in the period. Some of the
semiconductor drop was blamed on start-up costs of new products, in
particular the 64-K dynamic random-access-memory chip. But the company
believes that the investment will be well worth the price as it ramps up 64-K
production to annual rates it projects at over 7 million by the end of this year
and 26 million by the end of next.

Communications industry increases capital investment

Investment in physical plants and equipment by the communications industry
will increase 12% in 1982, according to William E. Gibson, senior vice
president for economics and financial policy at McGraw-Hill Inc. Basing his
forecast on a recent McGraw-Hill survey, Gibson sees communications
industry expenditures in 1982 rising to $31.9 billion from $28.5 billion this
year. In the nation’s economy as a whole, capital goods will show a sharp
expansion for 1982, with annual plant and equipment expenditures rising
16% to $371 billion, says Gibson. The rise will be due to three factors, he
adds: ‘‘a considerably stronger economic environment than this year, impor-
tant tax incentives for investment and savings, and a gentler regulatory
treatment of investment projects.””

Las Vegas computer show looks like a hit

The Comdex computer and software show to be held Nov. 19-21 in Las
Vegas could turn out to be one of the best-attended computer events this
year. Touted by its promoters as the largest computer event ever, it has more
exhibitors than even the National Computer Conference in Chicago in May,
which attracted more than 80,000 people. Among the Comdex exhibitors are
almost all the major minicomputer manufacturers, semiconductor houses,
and software vendors.
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GRAYHILL DIP SWITCHES:
THERE IS A DIFFERENCE!

Our most visible difference is
color. Our DIP switches are red,
important only because it tells you
right from the start that they're in a
class by themselves.

A more significant difference
is our exclusive spring-loaded,
sliding ball contact system. Highly
reliable, it outperforms overleaf
contacts, provides positive wiping
action, immunity to normal shock
and vibration, low and stable con-
tact resistance, and exceptional
50,000 cycle life.

Another difference: each
Grayhill DIP Switch is potted as
part of the assembly process,
to provide a botton seal with
maximum integrity. Wave soldering
contamination is virtually elimi-
nated; reliability is enhanced; and
with Grayhill there is no cost pre-
mium for this important feature.
Grayhill also offers 3 topside seal-
ing options, for raised or recessed
rockers— a tape seal, applied at
Grayhill; cards of tape seals, for
your application; or re-usable pro-
tective covers. Whichever you
choose, you get complete protec-
tion during PC Board cleaning.

Important Grayhill differences
aiso include 100% electrical in-
spection and 100% pin straighten-
ing. Youdon't have to ask for these
services or pay extra for them. ..
they're part of the standard dif-
ference between Grayhill and
other brands.

Procurement is simple. Call
Grayhill or your local distributor, for
off-the-shelf delivery of most types.
Only Grayhill offers you all these
choices, with all this purchasing
convenience! Make sure you have
your copy of the most recent DIP
Switch Catalog. . .free on request.
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2 search and retrieval system to be
attached as a peripheral to the Digi-
tal Equipment Corp. PDP and VAX
minicomputer systems. The basic
system, including a 128-K-byte PDP-
11/34, 100 megabytes of disk stor-
age, a tape drive, printer, and one
terminal, costs $249,750. GE plans to
market it initially among its Space
division's present Government and
military customers.

The system can be used in three
configurations: as a stand-alone re-
trieval unit, as a back-end processor
for a larger host where it can offioad
the information-retrieval work, or as
a front-end processor. In this last
setup, it can direct messages on the
basis of their content in a message-
handling system.

It will also be offered in a wide
range of customized configurations.
GE has no plans to offer the text
array processor alone to original-
equipment manufacturers, but com-
pany officials say they would be will-
ing to talk about it.  -Tom Manuel

Packaging

Sized solder bumps
make solid joints

A surprisingly simple controlled-
solder technique has been developed
to attach components to thick-film
hybrid substrates solidly enough to
withstand rapid thermal cycling. The
new process is actually a better way
of reflow soldering.

Called STAT, which stands for
solder-transfer application tech-
nique, it was developed at Bell Labo-
ratories in Allentown, Pa. Research-
ers Richard Kerchner, Nicholas Pa-
nousis, and Donald Jaffe found that
solder bumps that were larger than
usual held up better under acceler-
ated temperature cycling.

Ordinarily, bumps of about 0.14
milligram build up when leads of
components —typically transistors in
SOT-23 packages—are dipped into
molten solder, usually a mixture of
60% tin and 40% lecad (see figure).
These bumps are normally adequate
for reflow soldering these packages

0.3-mil TIN
PLATING

(a}

(b}

4 mils

SOLDER
™y

(c)

Drawing a bead. Dip a tin-plated lead (top)
into molten solder and a small bump (center)
builds up on it. Larger, controlled-size bumps
can be had (bottom) by pressing leads into
arrays of solder dots, Bell Labs has found.

on hybrid-circuit substrates, but the
resulting connections often fracture
under thermal cycling. Larger
bumps that weigh 1 to 2 mg, the Bell
Labs trio found, are more reliable in
similar stress situations.

Solder dots. The STAT process
they developed employs an unmetal-
lized alumina substrate that has had
an array of large solder dots
screened onto it. The leads of the
package are then pressed into the
solder dots, the solder transferring to
the leads.

Then the substrate and the devices
mounted on it pass through a linear
reflow furnace. The furnace is at a
preheating temperature of 151°C
and a reflow zone temperature of
251°C. After reflow, the components
remain held in place on the substrate
by the residual solder flux. Finally,
the flux is removed by a solvent and
the parts lifted off’ and dried, ready
for reflow soldering to a hybrid-
circuit substrate.

The bumps formed around the
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FASTEST COMPARATORS IN
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The Plessey SP9000 series puts speed are pin compatible with the 685 and 687.
first—and gives you outstanding advantages For analogue to digital conversion,
over AM685 and AM687. nothing beats the speed of the SP9752 -
SP9685 (single) and SP9687 (dual) 2-bit expandable with associated decoding
comparators are the fastest in the world. logic - or the SP9754 4-bit expandable to 8
High performance bipolar manufacture with a 4-bit sample rate of over 100MHz.
makes propagation delays asshort as 2.2ns. And for digital to analogue, the SP3768
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With a Pearson current monitor and an
oscilloscope you can make precise am-
plitude and waveshape measurement of
ac and pulse currents from milliamperes
to kiloamperes. Currents can be mea-
sured in any conductor or beam of
charged particles, including those at
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A typical model gives an amplitude

accuracy of +1%, —0%, 20 nanosecond
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and a 3 db bandwidth of 1 Hz to 35 MHz.
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engineering data.
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leads in the usual solder-dip process
sometimes failed prematurely after
about 40 cycles at temperatures
accelerated over the —40°-to-
+130°C range. However, SOT-23
packages coated by the STAT process
with an average of 1.5 mg of solder
per lead averaged 5.7 pounds per
package in pull-strength testing,
according to the researchers. In fact,
it was usually the epoxy package
that fractured first, rather than the
lead joints. Furthermore, the flat
underside of the bumps facilitated
the application of the components to
the substrate.

STAT coating has proved success-
ful with other components as well,
including chip capacitors, ceramic
chip-carriers, discrete power transis-
tors, surface-mounted dual in-line
packages, and custom packages for
very large-scale integrated circuits.
The procedure was discussed by its
creators in mid-October at the Inter-
national Microelectronics Sympo-
sium in Chicago. -Jerry Lyman

Microprocessors

TI's 16-bit chip bows
ahead of schedule

All too often, semiconductor makers
postpone market dates for complex
chips. But Texas Instruments, after
using a large mainframe to verify die
layout and a specially built minicom-
puter to test it, was actually two
months ahead of schedule when it
announced the first chips for its new
16-bit TMS9000 microprocessor
family in mid-October (see “New TI
16-bit machine has on-chip memo-
ry,” p. 57).

This mainframe-mini approach to
computer-aided design and debug-
ging was a major factor in TI's
achieving a fully functional chip on
the first pass at realizing the design
in silicon. The Dallas firm believes
no other 16-bit microprocessor has
holed out in one, but it expects that
such first-silicon successes will be-
come common as computerized veri-
fication of die layouts becomes wide-
spread.

TI attributes its early 99000 suc-
cess to the development of CAD tools
that compare logic designs with die
layout. After the 99000 design was
completed and device spacings and
width rules were checked by hand,
the logic diagram and device sizes
were coded into an IBM 370.

Comparing the logic design
against the die layout, the computer
discovered five hook-up errors and
212 device-size deviations that were
missed during the lengthy manual
calculations. Karl M. Guttag, who
headed the team that developed the
99000 architecture and logic design,
says the hook-up errors were not “fa-
tal ones, but would most likely have
caused the chip not to be functional
on the first pass.” The 212 discrep-
ancies in size were less serious, but
probably would have affected yields,
he explains.

After those errors were corrected
and the layout verified again, TI pro-
duced the first 99000 prototypes.
Following a successful run on pre-
production test patterns, the parts
were used as the central processing
unit of a multiuser minicomputer
specially built for testing the new
device. The test system has the same
power as TI's DS990/10 minicom-
puter, which is manufactured by the
company'’s Digital Systems Group in
Austin, Texas.

Emulator. To guarantee that the
minicomputer would accurately test
the 99000, its designers first con-
structed a full-scale, state-of-the art
emulator having about 900 medium-
and large-scale integrated devices.
These devices, which filled three
printed-circuit boards, helped to
locate possible 99000 design prob-
lems (such as prefetch overlapping
and interrupts) before the first 16-
bit prototype came off the line.

While plugged into the special
minicomputer, the emulator ran a
wide range of software correctly —
diagnostic packages for three single
and multiuser operating systems, as
well as system and application soft-
ware for these three systems.

As a result, TI discovered a few
obscure design problems in the emu-
lator that probably would not have
been found until the microprocessor
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The first full spec
low power op amps.

THE LINEAR LEADER STRIKES AGAIN WITH
THE FIRST TRUE BI-FET™ OP AMPS FOR LOW POWER DESIGNS.
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The only BI-FE

performance

Only National could provide the
first BI-FET low power op amps with true
op amp characteristics—and do it
at such a low cost.

The Linear Leaders at National contfinue
to set new industry standards in op amps.

This time, it's their LF441 family of low
power op amps. These devices offer the same
AC characteristics of the industry’s currently
available low power BI-FET op amps, but also
provide vastly improved DC characteristics
(see the Data Comparison Table below).

Higher performance for the same price.
The LF441 family—which includes the LF441
single, LF442 dual, and LF444 quad op
amps— provides very distinct performance
advantages over the current low power indus-
try standards. Advantages one would expect
of a true BI-FET op amp. Consider:

« low input offset voltage—0.5mV max.
» low input offset voltage drift— 10uV/°C max.
* high gain (Vo= =10V, R = 10k)—
25k min.
» supply current—1504A (typ) per amp.

Yet despite these and other significant
enhancements, National's LF441 family costs
no more than the pin-compatible parts they
now obsolefe.

In quantities of 100 and up, the LF441 is
now available for only $.55.* the LF442 for
$.90* and the LF444 for $1.55

The BI-FET lineage marches on. This
new family of products is a further extension
of National's powerful LF4XX line of BI-FET
op amps.

Other recent additions, the LF411 and
LF412 (also pin-compatible with the LM741
and LM1458, respectively), are ideally suited
for designs requiring superior performance
specs.

Leave it to the Linear Leader fo come up
with unbeatable price/performance in low

™

Q.

an

p amps that offer full

low power operation.

power BI-FET op amps. All others pale by
comparison.

For complete information on the LF441
family and Nafional’s entire line of BI-FET op

amps, check boxes 053 and A8 on this
issue’s coupon. a

“U.S. prices only.
BI-FET is a trademark af National Semiconductor Corporafion.

In 1975, the linear leaders at Nafionat
made significant strides forward when they
firstinfroduced BI-FET fechnology. Because
the op amps that resulted were the first mono-
lithic op amps that combined low input bias
current and high impedance with high speed.

This winning combination was further re-
inforced with each new BI-FET product
infroduction. The LF355, LF356 and the
LF357

The BI-FET lineage.

Then, in 1978, these same Practical
Wizards pioneered an extension of their field-
proven technology: BI-FET il. The enhance-
ments incorporated into BI-FET 1t include
faster FETs and trimming of the input offset
voltage of each amp.

The results of these efforts, beginning
with the LF351 and LF353 and epitomized by
the LF411 and LF412 op amps, show up in
higher performance at a lower cost.

And now they've taken the same tech-
nology one step further fo produce the only fult
performance, low power BI-FET op amp se-
ries—the LF441 (single), LF442 (dual), and
LF444 (quad).

This is exactly the kind of practical inno-
vation that has maintained Nafional’s linear
leadership for over ten years. a




The first single-chip dual CPU micro-

controller simplifies programming.

The COP2440 makes dual CPU
hardware and software implementation
simple and economical,

National’s new COP2440 represents
the first progressive step away from the tradi-

tional “double the memory” approach to
microcontroller development.

A new multiprocessor architecture*
makes hardware implementation of a dual
CPU microcontroller possible at iow cost.

Two identical CPUs allow this latest ad-
dition to their COPS™ Family to process two
simultaneous asynchronous time-critical

its input/output lines while processing data.
CPUs that work together. With dual on-
chip CPUs, programs can now be conve-

) niently partitioned. Regular events can be

processed in an orderly manner by one CPU
leaving the second free to handle random

\, fasks as they occur.

) In time-critical applications, dual

CPUs allow a single microcontroller to
easily work on two jobs at once.

The COP2440 features 2Kx8 ROM and
160x4 RAM, an enhanced COPS insfruc-
tion set, zero-crossing detect circuitry, frue
multi-vectored inferrupt from four selectable
sources, on-chip timer/counter, a four-level

a 4ms execution time per processor,
TTL/CMOS compatible I/0, and it's both

events. The COP2440 can, for example, scan

subroutine stack (in RAM) for each processor,

COP2440 ARCHITECTURE

MICROBUS™ and MICROWIRE™ compatible.
Software and hardware development is
fully supported by National’s COP400-PDS
system or their STARPLEX™ systems with
COPS ISE™
To get more information, check box 09
on this Anthem’s coupon. V-]

“Patent pending.

COPS, MICROBUS, MICROWIRE, STARPLEX, and ISE are trademarks
of National Semiconductor Corporation

Volume boosted on 16K
5V DRAM production.

National's NMC5295s meet the
demands of high volume users of 16K
5V DRAMs,

Engineers looking for a steady, high vol-
ume supply of 16K DRAMs are finding their
source at National. The NMC5295s are rolling
off the production line in large quantities and
at highly competitive prices.

The NMC5295 line includes parts with
access times of 120ns, 150ns and 200ns.
The 200ns part is attractively priced at 1¢
per ns.

The ideal family. As the first product in
their Triple-Poly dynamic RAM family, the
NMC5295 offers a host of features that make
it ideal for a variety of high-speed memory
system applications.

The NMC5295 is configured in a 16K X 1
bit organization and is specified over the full
0°C to 70°C operating temperature range. All
this is powered by a single -5V supply.

Also, it's designed using a friple-poly
memory cell sfructure and a folded bit line
architecture. This results in a smaller die
(13,000 square mils), higher performance
and increased reliability.

The complete memory system solufion.
National has developed a family of memory
system support chips to complement its 16K
and 64K dynamic RAMs. The DP8400, with
expandable error checker and corrector func-
tions, assures system integrity by detecting
single or double bit errors in memory data,
and correcting single bit errors. A single DRAM
confroller/driver chip is now available in the
form of the DP8408 or DP8409.

F
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7 16K 5V DRAM PRODUCTION
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These support chips constitute the com-
plete 5V-only solution for any system.

Boosting the volume on 16K 5V DRAMs.
National’s technical expertise and manufac-
turing muscle allow them to produce the
NMC5295s in high volume and offer them at
very competitive prices.

To start a high quantity flow of 16K
DRAMSs, just call the nearest NSC field rep or
disfributor. For data sheets, check box A9 on
this Anthem’s coupon. a
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Announcing high speed PROMs-

the road to faster access.

National asserts their memory
technology leadership with their new
highly reliable 45ns PROMSs.

The Practical Wizards are expanding
their family of 4K PROMs with six new high
speed 45ns parts. They're the firstin a series
of PROMs that bring together ultra high speed
and fime-proven reliability.

These PROMs are Schottky-clamped for
a typical address access fime of 30ns and a
typical enable access time of 15ns.

Their high volume Schottky production
process, combined with titanium-tungsten
fusing has given these PROMs their high
measure of reliability.

For example, AQL's less than .03% are
routinely achieved. And fest results rate them
at programming yields exceeding 95%.

High speed PROMs incorporate
TRI-SAFE™ for low voltage programming. PNP
inputs are used fo reduce input loading. All
DC and AC parameters are guaranteed over
temperature. What's more, they're available
right now in versions that offer: 512 x 8 or
1024 x 4 organization, military or commercial
flows open collector or TRI-STATE™ outputs,

©

SPEED

LIMIT

ns

and N or J packages.

For quick and easy programming of
these devices, National also offers their STAR-
PLEX™ development systems with an optional
Universal PROM Programmer.

Check the PROM product table below for
part number, organization and Ty,. Then just
check box number 096 on this Anthem’s cou-
pon for more information.

High speed PROMSs from National —
breaking the limits on fast access. 2

TRI-SAFE, TRI-STATE and STARPLEX are frademarks of Nafianal
Semniconductor Corporafian.

PROM SUMMARY TABLE
Tan
PART NUMBER (MAX COMM) ORGANIZATION
DM745188/288 35 32x8
DM725287/387 50 256 x 4
DM745570/571 55 512 x4
DM745472/473 60 512x8
DM745472A/473A 45 512x8
DM745474/475 65 512x8
DM745474A/475A 45 512x8
DM745572/573 60 1024 x 4
DM74S572A/573A 45 1024 x4
DM875180/181 60 1024 x 8
DM875184 /185 55 2048 x 4
DM875190 /191 65 2048 x 8

The first 16K CMOS EPROMs

have arrived.

National's P2CMOS™ 27C16/6716:
today’s memory solution for CMOS
microprocessor systems.

National answers every CMOS uP’s need
for high density program memory with their
new 16K UV erasable P2CMOS EPROM.
It's byte wide organization (2K X 8),

single 5V power supply operation, and low
standby current (100 uA) make this new de-
vice ideal for today’s and fomorrow’s CMOS
microprocessor systems, such as National’s
NSC800 wP. Depending on their system
design, users can aiso choose between a
asynchronous (NMC27C16) or synchronous

=
&

(NMC6716) 16K version.

The NMC27C16, with its low active
(25mA) and standby current, is also an excel-
lent pin-for-pin replacement for the n-channel
2716 EPROM in power sensitive systems. It
dissipates 75% less active power and has
1000 times less standby power than the
2716. This substantial power savings means
higher reliability and potentially lower systems
cost.

For their military customers, National will
be offering both the NMC27C16 and
NMC6716 in MIL-STD-883.

Both the NMC27C16 and 6716 come
with a fransparent lid fo allow the user fo erase
the chip with uliraviolet light. Once erased, a
new bit pattern can be programmed using
National’s STARPLEX™ development system
with the optional Universal PROM
Programmer.

To get the full story on the biggest
CEPROM available, just check box B1 on the
National Archives coupon.

The high speed, low power 16K
CEPROM —another industry first from the
Practical Wizards. 2

PICMOS and STARPLEX are frademarks af Nafional Semiconductor
Corporation.




Break the speed limit with 25ns PALs?

New Fast PALs are the quicker version of
National’s programmable array logic de-
vices for low cost, space saving designs.

The leader in PAL technology has now
strengthened their PAL line with the infroduc-
tion of the fastest PALs yet.

Other than the speed specs and price,
both regular and fast PALs are identical. The
new fast versions though, are for applications
requiring a cycle time of 25ns from input to
output, rather than the regular version’s 40ns.

PALs were designed fo replace
standard TTL logic. A single PAL
can replace more than12
SSi/MSI packages.

At the higher levels of package replace-
ment, PALs, in low volume, are now cost-
competitive with the SSI/MSI parts they
replace.

At higher volumes, PALs can be cost-
competitive even at the lower replacement lev-
els. This is especially true when a few more
logic functions are required than a single
board can accommaodate.

PAL's basic logic implementation is the
familiar AND-OR array, where the AND array is
programmable and the OR array is fixed.

PAL’s standard AND-OR
logic and flexi-

ble I/0 programming provides design and
production efficiency unknown up to now.
That's because logic modifications can be
made more quickly and easily with PAL than
with discrete random logic.

Field programmability made simple. Pro-
gram development and debugging of PALs is
supported by National's STARPLEX™ develop-
ment system with PALASM™

PALASM is a new software module
incorporated into the Universal PROM Pro-
grammer, as an option of the STARPLEX
development system. PALASM serves as the
software interface between STARPLEX and the
PROM Programmer.

And with 15 different PAL devices to
choose from, logic design efficiency and relia-
bility are truly maximized.

To obtain a PAL brochure and more
STARPLEX and PALASM information,
simply check boxes 025 and 085
on this Anthem’s coupon.
National— the inexpensive
source for reliable PALs. 2

PAL and PALASM are frademarks of and
used under license with Monolithic
Memories, Inc
STARPLEX is a frademark of
National Semiconductor Corporation

PALASM." National’s new software
to develop PALs.

The easy-to-use PAL assembler
supports PAL programming on
STARPLEX™ the fully developed
development system.

The Practical Wizards have recently
introduced complete development support
for their entire line of sfandard PAL
(Programmable Array Logic) devices.

It's called PALASM—a new software
module executed on their powerful STARPLEX
development system. PALASM serves as the

software inferface between the STARPLEX
system bus and the optional Universal PROM
Programmer and its associated PAL person-
ality card.

Basicalty, PALASM converts PAL logic
(Boolean equations, efc.) info a form that the
Universal PROM Programmer can readily
understand. So it can then turn around and
burn that logic into the PAL array.

Easy-to-use development interface.
PALASM offers the programmer a highly inter-

active easy-to-use method to develop and
debug PAL logic. It does, for example, allow
PAL programs to be debugged in standard
PROM debug mode.

This same convenience-oriented ap-
proach to PAL programming is, in fact, carried
throughout the versatile STARPLEX sysfem.

Because in addition o PALs and
PROMSs, STARPLEX with ISE™ (In-System
Emulation) is used fo develop, fest, analyze
and debug profotype hardware/software for all
of National’s programmables: INS8080, 8048,
8049, 8050, 8070, 8085 and NSC800
microprocessors, COPS™ microcontrollers,
and even Z80° uPs. Plus their line of board-
level microcomputer products.

And now, with the addition of PALASM,
STARPLEX is fruly the fully developed develop-
ment sysfem.

Check box 085 on the coupon for
additional information. a

STARPLEX, ISE and COPS are frademarks of National
Semiconductor Corporation.

PALASM and PALS are frademarks of Monolithic Memories, Inc.
280 is a registered trademark of Zilog Corporation.



Meet the maker of over 100
board level SuperChip" solutions.

National has created board level
fiexibility with SuperChip Multibus™
boards with a full 12-month warranty.

National has created board level flex-
ibility the competition can‘t even begin to
match. it's their BLC and BLX SuperChip line,
with over 100 board level solutions for almost
any application problem.

The Practical Wizard's entire line of
high quality SuperChip products carries a full
12-month warranty —four times the industry
standard.

Breadth of product versatility. National's
broad line of SuperChips includes peripheral
controllers, anatog /0, prototyping, extender
boards, and a software operafing system. For
example:

» BLC-8488 high speed infelligent interface
between Multibus and IEEE 488-1978
(GPIB) systems. Its 125KB/sec throughput
rate makes it over 20 times faster than any
other controller board available.

+ BLC-0128 128K byte add-in memory card,
available with or without parity. It comes
with an on board 16 bit confrol and status
register for parity storage information.

» BLC-8737 analog 1/0 board and
BLC-8715 infelligent analog input board
offer quick and easy interface with
the real world for process control
applications.

Building blocks —expansion modules
and host boards. The broadest range of

B .

12-MONTH
WARRANTY

1355443 LTI L)
'] ' .

flexibility yet is made possible by the BLX
expansion modules. The modules, which
measure only eleven square inches, plug
directly into sockets on the SuperChip host
boards (such as the BLC-80/11A,
BLC-80/116 and BLC-86/12B).

Each host board will accept any two ex-
pansion modules, allowing maximum system
versatility.

BLX modules are now available to
expand board level capabilities with speech
synthesis, analog output, fixed or floating
point math, parallel /0, serial /0, and
protolyping.

The growing BLC and BLX line ailows
designers an even greater lafitude in innova-
tive system designs.

BLMX-80 software: the easy way to
system software development. National's
BLMX-80 is a sophisticated yef easy-fo-use
real-time, multi-tasking executive that is sup-
ported on STARPLEX™ and operates on any
Multibus board.

In addition to dramatically cutting soft-
ware development time and costs over the
"do-it-yourself” approach, BLMX-80 provides
highly structured modular application pro-
gramming. This not only makes programs
easier fo write, test and debug, but also easily
expandable and maintainable as well.

Broadline support for any application.
National's STARPLEX development systems
fully support their BLMX-80 and their Super-

i

¥
) LA AAAA AL AL

iandgiizes i

Al dddsusbalalddannsss aasalll .

(fid i de st ddddddsidddddansi

Chip boards with real-fime ISE™ (In-System
Emulation).

Whatever the design need may be,
National’s BLC and BLX products are backed
by a full line of support and peripheral devices
including firmware, cables, connectors, ac-
cessories, system chassis, card cages and
power supplies. It's the Practical Wizard’s ap-
proach to meeting tofal system needs.

Backed by a 12-month warranty. Super-
Chips have testability designed in from the
start by incorporating valuable fest points and
logic to be used during the rigid five-phase
test program they receive. By applying their
high-criteria fest standards to each SuperChip
board, National can back their boards with the
confidence of a 12-month warranty.

National’s established manufacturing
capabilities combined with their strong Quaiity
Assurance and Reliability test programs set
them apart as a large supplier of highly relia-
ble products from the chip up. So they‘re a
natural for making the industry’s most ver-
satile bouard level products.

For more information on National’s com-
plete line of board level solutions, check box
088 on this Anthem’s coupon.

BLC and BLX SuperChips. Because
man cannot live by chips alone. 2

SuperChip, STARPLEX, ond ISE ore trodemarks of Notional
Semiconductor Corporation Multibus 1s o frademark of Infel
Corporation
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Bringing lower cost and
high performance to 8-bit A-to-D and
D-to-A conversion.

The Practical Wizards' 8-bit DACs and
ADCs offer the lowest cost, easiest-
to-use system solution for interfacing a
wP to the analog world.

As the use of microprocessors expands
into low cost systems, the semiconductor in-
dustry is faced with a chalienge: design low
cost data interface circuits with the perfor-
mance and versatility that lend themselves to
a wide range of applications. Everything from
monitoring system voltages to complex con-
frol and measurement.

National answers this challenge with a
broad line of 8-bit A-to-D and D-fo-A convert-
ers that lead the industry in price/performance
and ease of use.

Two perfect examples of this leadership
are their ADCO804 and the DAC0830. Both
devices offer unequaled performance fora
very low cost. Taken together (at 100 unit
prices), National’s ADC/DAC solution costs
only $7.45 a fraction of the competitors’
prices.

The specs tell the story. National’s
practical approach to 8-bit data conversion
not only saves money, it provides significant

performance advantages as well.

Their ADC0801/2/3/4 A-to-D converters
feature differential input and span adjustment,
so they can replace 10-bit A/Ds in some ap-
plications. And since they’re completely uP
compatible, the need for external interface
components is eliminated. They aiso offer:

o Total Error +% LSB, =2 LSB, +1LSB.

® 100 wsec conversion time.

o Narrow 0.3" center 20-pin package.

o Single +-5V operation.

o Low power 20mW.
® Prices start at $2.95

In addition, their ADC0O808/9 and
ADCO0816/17 provide Y2 or 1 LSB accuracy
and 8- or 16-channel multiplexers. Prices
start at $3.60*

in terms of D-to-A converters, National's
DAC0830/31/32 are also fully P compatible
and can be configured for either current mode
of voltage mode operation. They can even be
used as system building blocks for digital
contfrol.

And like the A/Ds, these D/As allow span
accommaodation. They also offer:

o Linearity Error 0.05% of FSR, 0.1% of

FSR, 0.2% of FSR.

® Guaranteed monotonic.

e Double latched digital data inputs.

* Single supply 5 1015 Vpe.

o Full Scale 0.2%.

® Low power <20mW.

e Narrow 0.3" center 20-pin package.
o Prices start at $4.50”

Designing for tomorrow. For an added
measure of design fiexibility, these ADCs and
DACs are pin-out compatible with other
National devices offering higher resolution.

So the Practical Wizards not only made
their ADCs and DACs easy and cost-effective
to design into foday’s systems, they‘ve also
made today’s systems easy and cost-effective
to upgrade tomorrow.

As more and more designs incorporate
data conversion, National will be there with
the right components at the right price.

For complefe details on these and the
rest of National’s line of high performance
data conversion/acquisition products, check
boxes 051 and Al on the National Archives
coupon. /|

“U.S. prices only.

THE LOW COST 8-BIT ADC/DAC SOLUTION: NO MICROPROCESSOR INTERFACE LOGIC IS REQUIRED.

P BUS (NSC800)

Vee VREF

National Semiconductor’s A/Ds and
D/As offer their customers a level of quality
and performance second fo none.

In fact, they have shipped miitions of
converters a year to better than a.25 AQL.
That's a level for which most suppliers don't
even have data, let alone are shipping to.

National’s commitment to excellence in

Issues in Data Conversion/Acquisition:

(Quality asa matter of policy.

out their manufacturing cycle. Quality is built
into every part they produce—during design,
wafer fab, assembly, and test.

For example, the diodes built into all of
their CMOS D/As and A/Ds provide superior
stafic input protection.

With their state-of-the-art automated
assembly equipment, National has achieved

quality and reliability is emphasized through- unsurpassed uniformity of construction.

All component testing is clearly specified
and is performed with precise completeness.
Their D/A non-linearity tests, for example, use
end points rather than the impractical and less
precise “best straight line” method.

For the best in high quality Data Conver-
sion/Acquisition components, look to
Nafional —because Practical Wizardry

doesn't stop with performance. 2




The Perfect Match lights the way

to LED uniformity.

New MV5X5X Series cuts
LED system costs.

National Semiconductor takes the first
big step foward opto standardization with their
new MV5X5X Series of T-1% LED lamps.
These iamps eliminate the need fo maintain
multiple application design standards to ac-
commodate the various lamps available. As a
result, LED system costs are significantly
reduced and inventory control is simplified.

Mechanically and optoelectronically
idenfical. The Perfect Match LED's are

painstakingly engineered fo exactly duplicate
the popular industry standard lamps in lead
frame size, bulb shape/height/diameter,
standoff, color and diffuser level.

And they’re now available in alt five
industry colors: standard red, high-intensity
red, green, yellow, and high-infensity orange.

Check box A2 on the National Anthem
coupon for complete information on National’s
MV5X5X Series of T-1% LED lamps.

The Perfect Match, another striking

example of Practical Wizardry at its finest. 2

National reveals the facts about

semiconductor reliability.

National, as a leader in semiconductor
quality and reliability, has a complete data
library of investigation and fest results from
years of work with the industry’s broadest line
of devices.

To help people order information from
their extensive data library, National has
published “A GUIDE TO SEMICONDUCTOR
RELIABILITY REPORTS,” available free for the
asking. I's simply the easiest, most direct
way to find out what National offers in the way
of Q&R reports.

For example, the guide lists product reli-

rW-h------

025 [J PAL Brochure 085 [] PALASM and STAR- A8 [ LF441,LF442

Free.

ability audits, new product and process
qualification and validation tests, self-
qualification programs and engineering
investigations.

It also includes the Physics Briefs on
new physical, chemical and metallurgical
analysis techniques by the Analysis Labora-
tory staff and generic life data on virtually all
of National's products.

To get “A GUIDE TO SEMICONDUCTOR
RELIABILITY REPORTS,” just check box B3 on
the coupon below. Y- |

at’s new from the National Archives?1

For desired information, mail coupon to:

043 [J Memory Data Book PLEX Information & LF444 Data
($6.00) 088 [ SuperChip, BLC and Sheefs National Semiconductor
051 [J Data Conversion/ BLX Information A9 [] NMC5295 Data Sheet  P.0. Box 70818
Acquisition Databook 096 [ Bipolar PROM Update ~ B1 (J NMC27C16 Data Sunnyvale, CA 84086
($7.00) 098 [J COP2440 Data Sheet Sheet
052 [J Data Update— Al [ DAC Data Packet B3 [J AGuide fo Semicon- In Europe, mall coupon to:
Latest New Product A2 [J Perfect Match LED ductor Reliability National Semiconductor GmbH
Information Information Reports Industriesfrasse 10
053 [ Linear Data Book A6 [] DAC0830/31/32 and D-8080 Fiirstenfeldbruck
($9.00) ADC0801/02/ 03/04 West Germany
Data Sheets
Enclose check or money order based upon appropriate currency. Make checks payable to NS Publica-
tions. All prices shown are U.S. prices only. California residents add applicable state and local sales tax.
I Allow 4-6 weeks for delivery. This coupon expires on December 31, 1981. I
NAME— National
TIMLE PHONE__ Semiconductor
" The Practical Wizards
COMPANY. of Silicon Valley
ADDRESS
cITY STATE P 36

National Anthem is a registered trademark of National Semiconductor Corporation

© Copyright 1981 National Semiconductor Corporation
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New Tl 16-bit machine has on-chip memory

An on-chip macrostore with 512 words of read-only memory and 16 words:of

random-access memory distinguishes TI's new 99000

family from its

TMSS900 predecessors [Electronics, Feb. 24, p. 167]. Routines stored in a
special location will execute up to twice as fast as those stored conventional-
ly in main memory. The first two members of the new 16-bit tamily will be the
99105 base-line processor and the 99110 floating-point microprocessor, the
world's first, Tl maintains. The 99105 will sell for $65 (in 100-up quantities);

volume deliveries will start in late 1981.

Samples of the 99110 will be

available starting in December, with volume production to follow in the first
Quarter of 1982, Its price is $99 (in 100-up quantities).

Tl plans four other 99000 peripheral chips for early next year.

-J.R. L.

had been introduced. Once the
99000 prototypes were rcady, TI
replaced the emulator with one of
them and ran a variety of diagnostic
programs. -J. Robert Lineback

Solid state

One-chip optocoupler
triggers triacs

Therc are many takers for a simple,
cheap way to safely interface sensi-
tive microprocessor logic with power
circuits. So optically isolated triac
drivers have become one of the few
bright spots in the currently poor
market for discrcte semiconductors.

These monolithic emitter-detector
devices trigger power-control triacs
on altcrnating-current power lines.
Previously, this ticklish job fell
largely to silicon controlled rectifiers
or solid-state relays, plus many out-
boarded parts—a solution that is
both more complex and costly.

Light touch. “They took off like a
shot becausc without peripheral
components you can hook them to a
power triac and you'rc in business,”
says Marty Levy, optoelectronic
product market engincer of the
High-Frequency and Optical Prod-
ucts division of Motorola Inc.’s Sem-
iconductor Sector. The Phoenix,
Ariz., organization was the one that
started it all in latc 1978 with the
MOC 3010-11 optically triggered
triac driver, rated at 250 volts peak.

Since then, Motorola has added
400-v—peak versions that can handle
220-v ac power supplies; and last

Electronics /November 3, 1981

year the division brought out a zero-
crossing version, which suppresses
the troubling radio-frequency noise
that occurs when triacs are switched
at current peaks. This version has an
isolation-voltage rating of 7,500 v
and a breakdown rating of 250 v.

Applications arc multiplying in
such equipment as industrial con-
trols, traffic lights, scoreboards, and
vending machines, where micropro-
cessors have rapidly taken hold. As a
result, there is a scramble among
suppliers to nail down design-in posi-
tions. Some sccond-source competi-
tors arc General Electric Co., which
dominates in SCRs; TRW Ine.'s
Optron; and Theta-J Corp.

Onc customer that alrcady has the
coupler in its equipment is Traffic
Sensor Corp., Corona, Calif. “We
needed a coupler device for years as
an interface immune to noise,” says
Ramcy Metz, vice president for
engineering. The firm's traffic sig-
nals draw from 10 to 20 amperes off
a 120-v supply and must meet a
two-ycar warranty. Thousands of the
signals arc now in opcration, he says.

Trigger. Motorola will roll out a
new kind of trigger this month, the
MRD920 120-v, which has a trans-
parent plastic housing. Levy is
enthusiastic about its potential be-
cause equipment makers can control
ac power loads by shining their own
remote light sources on the trigger.

The takcofl' of the coupler triac
driver line has not escaped the notice
of Motorola brass. They look for
25% compound growth through 1985
in the market, which now amounts to
some $72 million annually.

At TRW’s Optron division, Car-

Can you locate
and measure it?

Can you eliminate it?

Analytical Chemical Laboratories can
provide the materials, instruments
and consulting services to answer
these question:s.

Staticide-

...@ unique topical anti-stat that
eliminates static for long periods of
time on any material. It is especially
useful where non-conductive
surfaces and continuous static
generation occurs.

Staticide is an easily applied coating
that is widely used to eliminate
static on electronic components,
subassemblies, equipment and
environmental surfaces. Product
packaging, production assembly
and data processing areas can be
rendered static-free with Staticide.

Only Staticide brand anti-stat
complies with the electrostatic
decay requirements of MIL-B-817058
and NFPA-56A. It is non-toxic,
non-flammable, biodegradable,

EPA registered, inexpensive and
performance guaranteed.

Instrumentation

A full line of static measurement and
detection devices, from hand-held
types to continuous monitoring
systems are produced.

Consulting

-..Internationally recognized
authorities in static control are
available to analyze your problem
and propose the best solutions.

Write or call for information on how
Staticide can solve your static
problems.

Analytical

Chemical Laboratories
1960 Devon Avenue

Elk Grove Viliage, IL 60007
312/981-9212
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The NEW
Electronics
Buyers’Guide
IS now available!

%ctronicsBuyers’Gtﬁde

Completely new
listings of catalogs, new
phone numbers, new
addresses, new
manufacturers, sales
reps, and distributors!
The total market in a book
—four directories in one!

The only book of its kind in the field.

If you haven’t got it, you're notin the
market.

To insure prompt delivery enclose
your check with the coupon now.

Yes, pleasesendme____ copies of 1981 EBG.

J I've enclosed $30 per copy delivered in USA or Canada.
Address: EBG, 1221 Avenue of the Americas, New York, N.Y. 10020,
O I've enclosed $52 for air delivery elsewhere. Address: EBG,
Shoppenhangers Road, Maidenhead, Berkshire S16, 2Q1 England.
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rollton, Texas, officials also see vast
potential for the optical devices. The
debut of its line early this year, in
fact, triggered a best-ever initial
response to a product. The 120-v
and 240-v Optron drivers, carrying
part numbers identical to Motor-
ola’s, will soon offer the key zero-
crossing feature. -Larry Waller

Personal computers

DEC has high hopes
for VT 18X option

All the major computer makers have
their eyes on the desktop computer
market, but none—except, as al-
ways, IBM— has launched a personal
and small-business computer with as
large an inherent potential customer
base as Digital Equipment Corp. has
for its new VTI18X. Introduced in
mid-October, the $2,400 conversion
module that includes two 5Ys-inch
floppy-disk drives plugs directly into
DEC’s VT100 display terminal to
convert it into a CP/M-compatible
personal or small-business computer
[Electronics, Oct. 20, p. 33].

Other than exploiting its 250,000-
unit VT100 base, DEC’s reasons for
launching the VT18X were twofold.
“First, we didn’t want our customers
to have to buy something from the
likes of Apple for small-scale compu-
tation; we want them to be able to be
one-stop shoppers with brand loyalty
to DEC,” says one marketer at the
Maynard, Mass. firm.

Secondly, a VTI18X-equipped
VT100 does more than offer small
users easy entry into DEC’s product
line—and DEC a foothold in an
explosive market sector. It is also a
growth path into more powerful DEC
products, including VT100 variants,
which may emerge from the compa-
ny in the next few years.

Sure thing. Success of the VT 18X
seems certain. Inquiries poured in
right after it was announced, and
DEC officials think they could total
100,000 for the first month. To han-
dle them, the company has installed
hot-line phone banks to take care of
established customers and to shunt
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“Important development for STD Bus users:
Total analog I/0 capability from DataTranslation’

Fred Molinari, President
Picture this. o VR
A complete and comprehensive line of analog sade . SN

1/0 for STD Bus microcomputers —the DT 2742
series. I/0 that works with any STD Bus CPU.
Including STD 8085, STD 8080A, STD 6800, STD
6809, and STD Z80.

We offer A/D boards for analog input, D/A
boards for analog output, input channel expansion,
DC-DC conversion, everything.

We can supply performance parameters suffi-
cient to solve most any application problem.

In all, we stock more than 50 different boards.

And each includes a fully shielded DATAX II™
module which virtually eliminates ground loops and
digitally-induced noise.

What's more, ours is the only line that provides
user selectable interrupt structures.

In fact, we offer two kinds. Software polled and

vectored interrupt. Both
o e o B0 s /60 conform to the latest stan-

N dards of the STD manufac-
ways to handle interrupts. Our %
boards operate with any 8-bit turers group. .

STD Bus microcomputer, Now let’s discuss
including STD 8080A, STD

8085, STD 6800, STD 6809, ~ ACCUIacy.

and STD Z80. If 12-bit resolution
: ' . Wwon't do, we can give you

14 bits. Or even 16 bits.

On top of all this, we promise to deliver your
boards within five working days. Or about five times
faster than the “competition.” We think this enor-
mous assortment of analog I/0 and our five-day
delivery are just what the industry needs - so tell
all your friends.

Data Translation cannot be overexposed.

For more information write Data Translation,
100 Locke Drive, Marlboro, Massachusetts 01752. Or call (617)

481-3700. TELEX 951646. In Europe: Data Translation Ltd.,
‘_ Rockwell House, 430 Bath Road, Slough, Berkshire/England

SL16BB (06286) 3412. TELEX: 849862.

DATA TRANSLATION

INTERNATIONAL SALES OF FICES: ARGENTINA, Buenos Aires 93 2557; AUSTRALIA, N.S.W. (02) 818 1166; BELGIUM, Brussels 02-352135; CANADA, Toronto 416-625-1907; DENMARK,
Kobenhavn (01) 83 34 00; ENGLAND, Stockport 061-442-9768; Slough 06286-3412; FINLAND, Helsinki 90 377787; FRANCE, Meudon La Foret 6306839; GERMANY, Fuchheim (089) 80 1602:
INDIA, Bombay 231040; ISRAEL, Ramat Hasharon 03-237959; ITALY, Milano 34.93.041: JAPAN, Tokyo (03) 244-1111, (03) 437-5471; NETHERLANDS, Rijswijk 070-996360; NEW ZEALAND,
Wellington 693-008; NORWAY, Oslo (02) 229850; PORTUGAL. Lisboa 545313; SPAIN, Barcelona (93) 301 7850; SWEDEN, Vallingby 08 38 00 65; SWITZERLAND, Zurich 01/7241410.

DATAX It is a trademark of Data Transtation Inc.
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THE LATEST LINE FROM ITT JENNINGS:

HIGH POWER
“TITANATE”
CERAMIC
CAPACITORS

At last heres an answer for those applica-
tions that require a high power capacitor
providing high KVA ratings, long life, and
extremely high reliability over a wide fre-
quency and temperature range.

Its our “titanate formulation” ceramic
capacitors.

They exhibit a high dielectric constant,
low loss characteristics, and can be pro-
duced in smaller sizes than most other types
of capacitors with similar ratings.

These capacitors offer capacitance ranges
from 5 to 5,000 pF or more, and voltage
ranges from 5 to 40 KV.

They are ideal for transmitters, power
supplies, induction heaters, voltage grading f
for circuit breakers, CRT computer inter-
faces, lightning arrestors or practically any
application that requires a high power
ceramic capacitor.

Do you have an unusual requirement? If
so, our modem production facility and our
30 years of high power test experience can
assist you with specialized ceramic capaci-
tors in a variety of shapes, sizes and
formulations—even water cooled types.

Check with our applications department
at 970 McLaughlin Avenue, Dept. TF1, San
Jose, CA 95122, or call us at (408) 292-4025
and let us tell you more about our high
power titanate ceramic capacitors.

JENNINGSITT

DIVISION OF INTERNATIONAL TELEPHONE AND TELEGEAPH CORPORATION

Electronics review
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i HOP€

: The project
a ship launched.

its goal of improving health through education to 24

developing countries of the world and the United States

Give to:

PR IEGT Department A
Washington, D.C. 20007

First there was the hospital ship S.S. HOPE, now retired.
Today HOPE is an established project which has carried

new customers to its distributors and
retail outlets. “The economy would
almost have to implode for this thing
to fail,” says one small-computer
market watcher.

A VTI00 fitted with a VTI18X
module can change its personality
from that of a computer terminal to
that of a free-standing 8-bit micro-
computer with a single keystroke.
However, data generated while the
machine is operating on its own can-
not be directly injected into an asso-
ciated DEC computer system because
of operating-system and file incom-
patibilities. The VT100 must be in
its terminal mode for such communi-
cation. DEC is working on the proto-
cols to solve this problem, but has
yet to commit itself on availability.

Processor changes. The market
watchers already are speculating
about 16-bit versions of the VT18X.
Allen G. Hueffner, manager of plan-
ning and product marketing for
DEC’s terminals group, says that
nothing like that is yet in the cards,
but notes that “versions of the option
with a variety of [microprocessor]
engines’ are plausible.

Some observers wonder whether
DEC might not come out with a 16-
bit system compatible with the 8088-
based 1BM personal computer. Oth-
ers ask whether an independent sup-
plier might not offer a similar prod-
uct to VT100 users now that DEC
itself has broken the seal on the ter-
minal as a market area.

Also, DEC watchers, aware of the
PDP-11 on a chip just being
announced (see p. 129), anticipate a
scenario in which a PDP-11-class
microcomputer would slip into a
VTI100 as easily as the VT18X.

DEC’s Arthur T. Campbell, termi-
nal products group manager, says
that the company designed the
VTI100 with an extra large power
supply, accessory ports, and the
space to accommodate upgrade op-
tions such as integral intelligence. It
does not take much imagination to
anticipate that some of the advanced
very large scale integrated circuits
now coming out of DEC’s Hudson,
Mass., IC facility will eventually
appear in options that are similar to
the VT18X. -James B. Brinton
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SCIENCE. "SCOPE

A new photochemical vapor deposition process forms oxide layers on selected
substrates at low temperatures. The Hughes PHOTOX™ process deposits silicon
dioxide and other oxide dielectrics on semiconductor devices, and coats
temperature-senstive electro-optical components. The oxide forms when chosen
gas phase reactants absorb selected wavelengths of light. A significant advan-
tage of this process is that it's free from charged species that can damage the
substrate. Because it is done at low temperatures (50° to 300°C), it is useful
for making certain kinds of solid-state devices. The process has been used to
form pinhole-free dielectrics for temperature-sensitive elemental and compound
semiconductor materials, as well as optical coatings for plastics. The PHOTOX
process is available for non-exclusive licenses.

Better and timelier weather forecasts will be possible when a microwave sensor
is launched aboard a military satellite in the mid-1980s. The instrument will
tell how hard rain is falling in a specific area rather than simply how much has
fallen over a wide area within 24 hours. It also will determine wind speed,
atmospheric water content, soil moisture, and sea ice conditions. Because the
satellite will follow a low polar orbit, the sensor will gather important data
on the little-studied polar regions and oceans. Hughes will soon deliver the
prototype Special Sensor Microwave/Imager to the U.S. Air Force.

The U.S. Forest Service is using satellite pictures to monitor and manage
national forests. The agency has gotten detailed views of its lands from NASA's
Landsat 2 spacecraft. Landsat data can be adapted by computers to create false-
color maps for categorizing different vegetation and ecological zones. The
pictures, covering an area about 115 miles square, help the Forest Service mea-
sure changes in the growth and health of forests. Tests beqgun in South Carolina
last year are to be followed by a complete inventory of Idaho's forests in 1982.
Landsat 2's electronic camera, a multispectral scanner, was built by Hughes.

The Manufacturing Division of Hughes Missile Systems Group in Tucson has many
immediate openings for engineers. These career opportunities require expertise
in designing test equipment for advanced major electronic and missile system
programs. Openings range from digital logic, analog, and IF/RF circuit design
to electro-optical and IR system design. Also needed are industrial engineers
and manufacturing production engineers. For immediate consideration, send your
resume to Engineering Recruitment, Hughes Aircraft Company, P.0. Box 11337,
Dept. SE, Tucson AZ 85734. Or call (602) 746-8925. Equal opportunity employer.

A millimeter-wave radar has demonstrated its ability to track targets and gquide
missiles accurately through smoke and rain. The radar, under study because it
has more resolution than conventional radar and can penetrate adverse weather
better than infrared, was used to guide TOW (Tube-launched, Optically tracked,
Wire-guided) missiles to stationary targets. In three of the successful
launches, the target was obscured by heavy smoke and aerosols. In one of those,
visibility was further deteriorated by rain. The demonstration was conducted by
Hughes for the U.S. Army and the Defense Advanced Research Projects Agency.

Creating a new world with electronics
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INTERCONNECTION

CITY NEWS

-
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NEW card edce connector with insulation
displacement contacts for mass termina-
tion. Fits .0€2" PC boards, 4 thru 15
positions.

Circle 137 on reader service card

Ty

RELI-APAC 189/190 NAFI molded head-
ers. .100 centers available in 112, 70, 40
and 20 pin arrays — with and without pin
shields.

Circle 140 on reader service card

NEW Series 2300, 1-6 circuit power con-
nector insuation displacement termina-
tion. Saves crimping & stuffing contacts.
Hermaphroditic housing saves handling &
inventory. Circie 143 on reader service card

i

A

"
Wrap type “RELI-ABLOC” terminal blocks

for telecommunications with .045" square,
750" long terminals on .240 grid pattern.

Circle 146 on reader service card

NEW open & closed low-profile frame IC/DIP
sockets R-4000 series with anti-wicking
contacts, end and side stackable on .100”
grid, meet EIA RS-415 standard.

Circle 138 on reader service card

Versatile, economical TERM-ACON® con-
nectors for PC board and cable-to-cable in-
terconnect problems. Wide srray of card
receptacles, headers.

Circle 141 on reader service card
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NEW, in line “JAGUAR" ICC series of mass
termination .100" and .156" center con-
nectors for wire-to-board discrete wire or

ribbon cable applications.
Circle 139 on reader service card

g

NEW, momentary action push-button
switches for PC board, flex circuits or pan-
els. .62" square S8 series molded switches

measure only 11/64" high.
Circle 142 on reader service card

NEW “SUPER-PLY" fiat cable jumpers with
round wire ends offer reduced circuit board
interconnection costs by direct mounting.
No special termination required.

Circle 144 on reader service card

NEW miniature 4 and 5 pole standard and
programmable turn-around styles of sock-
ets for popular industrial retays. Rugged
thermoset molded bodies.

Circle 147 on reader service card

Full mil-spec line of multi-contact sockets
for round or square crystal can relays. In-
sulator bodies are molded green diallyl
phthalate.

Circle 145 on reader service card

Methode offers a full line of interconnect
products for industrial, consumer electronic,
telecommunications, medical electronics
and military applications. Just circle the
reader service numbers to receive further
product data.

ethode Electronics, Inc.

7447 W. WILSON AVENUE
CHICAGO, IL 60356
TELEPHONE (312) 867-9600
TWX 910-221-2468
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Congressionali report
hits lack of U. S.
data policy . . .

. as absence
of software R&D
is criticized

U. S. warns Japan
to import more
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Washington newsletter

Despite the explosive growth of U.S. computer technology and the
information systems that use them, the Federal government has failed to
evolve a national policy to monitor and protect the interests of builders,
users, and consumers of such systems, much less the individual subjects of
data banks. That warning to Congress by its Office of Technology Assess-
ment highlights a recently issued 166-page study, “Computer-Based
National Information Systems.” Not only is there ‘“neither a strong trend
nor sentiment among policymakers in favor of a uniform Federal informa-
tion policy” that would encompass all the problems in the 14 principal
areas of law and regulation that could arise from the use of data systems,
says the OTA, but there is also “a lack of congressional focus on
information policy as such, and consequently the emerging issues are not
being directly addressed.” Nevertheless, “there are numerous laws and
regulations, some overlapping or actually conflicting.” During the 95th
Congress in 1977-78, the study notes, “74 new public laws emerged
dealing with some aspect of information law and policy,” while the most
recent listing, in August 1980, showed nearly 100 computer and telecom-
munications projects going on or completed in the preceding six months by
four congressional agencies.

The analysis by the Office of Technology Assessment also expressed
concern over the absence of broad-based Federal research and development
support for computer technology and the concentration of the bulk of that
funding within the Department of Defense. It also decried the limited
attention being paid by the Government to what it called “the software
bottleneck,” while an increasingly competitive Japan has assigned that
problem a high priority. “An important issue is whether research in the
applications of computer technology to problems in the civilian sector—in
such areas as education, health, transportation, environmental quality, and
job safety —is receiving adequate Federal support,” says the OTA study.

Moreover, “eliminating software bottlenecks may be the key to main-
taining the [U. S.] lead in computer technology in the coming decade. In
Japan, for example, the software problem has now been given a very high
priority for R&D. In the U.S., although a few defense agencies are
investing in research to solve some of the problems, Federal R&D budgets
for computer science and technology have not accorded software a similar
priority.” Citing private industry as the source of most software activity in
the U. S., the OTA notes that “reportedly, one third of the research at Bell
Labs is devoted to the software problem.”

In one of the Reagan Administration’s toughest warnings yet to Japan to
open its market, Secretary of Commerce Malcolm Baldrige told a Tokyo
investment group that it faces a rising mood of protectionism in the U. S.
and Europe. Baldrige said American unemployment will soon rise to the
8% level prevailing in Western Europe in the face of declining industrial
production, creating “almost laboratory-perfect conditions for protec-
tionism.” Compounding that threat, he said, is the fact that Japan’s 1981
trade surplus with the U. S. will reach an all-time record of $15 billion. A
simple projection of existing trends “show the U. S. could be running a
$50 billion deficit with Japan by the end of the decade” unless that
country, the free world’s second largest economy, increases imports of
manufactured goods.
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Washington newsletter

FCC reverses fleld, In a major policy reversal that may put the U.S. in conflict with

Intelsat —the international telecommunications satellite consortium —the

Federal Communications Commission has unanimously approved the

outside U. S. . . . applications by nine U.S. companies to use American or Canadian
domestic satellites for transborder services. Since 1972, the FCC has
refused to permit use of domestic satellites for data and television commu-
nications services outside U.S. borders. The recently approved long-
standing petitions must now be coordinated with Intelsat —which might
regard the FCC action as a breach of the 1971 treaty designed to protect
the Intelsat global system from significant economic harm. The petitions
also must be approved by the Canadian government and Canadian carriers,
which will operate earth stations.

approves domsat use

. . . with SBS, ASC seen U.S. companies whose petitions were approved include Satellite Business
Systems and American Satellite Co., which want to extend their custom-
ers’ private integrated digital networks to their business sites in Canada.
Other corporations that seek authority to send or receive TV programming
to or from points in Canada, the Caribbean, and Central America are RCA
American Communications, Eastern Microwave, Southern Satellite Sys-
tems, Satellite Signals Unlimited, United Video, 220 Television, and
Visions Ltd.

as chlef beneficlaries

Miiitary boosts Jobs for engineers and scientists in U. S. aerospace industries are expected
to rise by 3% to 202,000 from the 1980 level by year’s end after holding
to increase jobs steady during the first half of 1981. The upturn is expected to continue at
for engineers by 3% the same rate through 1982 as a result of the Reagan Administration’s
military spending increases. These increases more than offset the decline
in jobs in the civil aviation industry that “mirror the pressure on commer-
cial airlines’ profitability, high interest rates, and increased competition
from abroad.” That forecast by the Aerospace Industries Assocation of
America is based on a survey of 51 member companies. Engineering and
scientific jobs at missile and space companies and other aerospace-related
product producers are both projected to rise 6% this year, says the AIAA.
While aerospace-related product employment is forecast to continue that
rate of growth in 1982, missiles and space producers see a slower growth
rate of 1.2% next year.

B-1B cost boosts Senate anger among both Republicans and Democrats is rising at increas-
ing reports of cost overruns in military weapons. At the end of October, it
focused on the Rockwell International Corp.’s B-1B manned bomber
program for the Air Force. At a hearing of the Governmental Affairs
Committee, Pentagon witnesses testified that the 100-aircraft program
approved early in the month by President Reagan may incur additional
research and development costs that Sen. Carl Levin (D., Mich.) says
could add another $500 million to $1 billion to the program. Arkansas
Democrat David Pryor says total B-1B project cost estimates now range
between $20 billion and $30 billion, compared with contractor estimates
early this year of less than $12 billion. The disclosures should provide even
greater support for the move by Sen. Sam Nunn (D., Ga.), a strong
supporter of military programs, to require program cancellations or
cutbacks of those with excessive costs.

anger senators
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Sprague SIP/DIP 'ihick-FiIm Resistor
Networks Minimize Space and Cost

Sprague networks help you to economize
on space, time, and money. For example, Type
420C SIP networks require only 0.006 to 0.011
sqg. in. per resistor—and at prices less than
2.5¢ per resistor in volume. Type 914C-916C
laser-trimmed resistor networks contain up to
28 resistors in a standard 16-pin dual in-line
package. As a result, Sprague SIP/DIP
Thick-Film Resistor Networks reduce indirect
costs associated with component count, inven-
tory level, and assembly.

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 19 19

Sprague Electric (U.K.) Ltd. —Salbrook Road, Salfords Redhill, Surrey RH1 5DZ, England. Tel. Horley 5666
Sprague Elektronik GmbH —Darmstadter Landstr. 119-125, 6000 Frankfurt/Main 70, Germany. Tel. 0611-6055-1

Sprague Benelux —B.P. 104, B-9600 Ronse, Belgium. Tel. 055-21 53 02

Sprague Italiana S.p.A. —Via G. de Castro 4, 1-20144 Milano, ltaly. Tel. (02) 498 78 91
Sprague Scandinavia AB—Invernessvagen 6, $-182 76 Stocksund, Sweden. Tel. 08-85 02 20
Semicaps —Gammel Kongevej 148, 5 DK-1850 Copenhagen, Denmark. Tel. 01-221510

Field Oy —Veneentekijantie 18, SF-00210 Helsinki, Finland. Tel. 80-69 22 577

3acom Electronics Co. Ltd.—PO. Box 21120, IL-Tel Aviv, Israel. Tel. 03-45 31 51

3isnchi S.A. —Apartado 220, E-San-Sebastian, Spain. Tel. 943 36 20 45

To economize on time, these precision
molded networks have the dimensional uni-
formity required by automatic insertion equip-
ment. They are supplied in anti-static
magazines which also provide protection and
ease of handling.

You can optimize for product cost, circuit
configuration, number of resistors per package,
system size, power requirement, and assem-
bly cost, by choosing from over 900 standard
networks in more than 30 circuit designs.

4SR-1118V2

SPRAGUE

THE MARK OF RELIABILITY

a subsidiary of GK Technologies

Incorporated

Circle 64 on reader service card



NEWSXON/PHILIPS

NEW BUSES TO SOLVE
CONSUMER PROBLEMS

HiFi 0’8

BusS
INTERFACE

General concept of bus system

Two new digital buses solve consumer
problems in connecting together differ-
ent pieces of home entertainment equip-
ment.

The Domestic Digital Bus (D2B) will
enable a consumer to extend his system
by connecting up to 50 units together
without having to consider any of the
technical aspects. The Inter-IC bus (12C)
will connect together the ICs or modules
inside of the equipment, and atthe same
time generate and process messages to
and from the D2B.

The buses will be welcomed by set-
makers, t00.VLSI circuits are developed
and manufactured as building bricks,
each designed to perform very specific
functions. The setmaker therefore has
to combine these functions in his equip-
ment, and he is also faced with problems
if the interface between units is not
standardized.

Alarge number of ICs for use with the I2C
bus, some dedicated, are either avail-
able now, or in development. We fore-
see that these two buses will have an
important role to play in the equipment
designs of the next few years.

SYMO 11 SINGLE-CHIP
SYNTHESIZER

Our new SYnthesizer MOdule SYMO H
now incorporates all the synthesizer
functions for digital tuning of a radio
receiver on a single LS| chip. SYMO Il
uses one SAA1057 IC and 16 external
components to replace the previous
system which had three ICs and 67
external components. Current con-
sumption is now typically 20 mA,
against 100 mA of the nearest compar-
able system.

A wide variety of control systems can
be connected to SYMO |l to suit the
individual requirements of the cost-
conscious set maker. A SYMO |l
system is modular; it enables the
signal sections of the tuner to be
mounted close to the tuner, and the
control and display sections to be
mounted close to the keyboard and dis-
play on the front panel. This keeps ra-
diation to a minimum, and reduces

Electronic
Components
and Materials

PHILIPS

wiring and screening costs. It there -
fore saves the designer money, and
spares him grey hairs.

SYMO |l is simple to use in all-elec-

Size comparison of SYMO Il (bottom)
and SYMO .

tronic radio tuning systems in which
the F.M. and/or A.M. sections are
varicap tuned. Digital tuning in a radio
replaces costly moving parts such as
tuning capacitors and potentiometers
by electronic circuits; thus saving space,
increasing reliability, and also allowing
a broad range of additional features to
be included in the receiver.

SYMO |l combines a prescaler, syn-
thesizer and loop filter amplifier; all of
these functions used to be performed
by separate ICs. The tuning section of
SYMO |l contains two high-sensitivity
preamplifiers and frequency dividers
for AM. and F.M., and a phase-locked
loop synthesizer which can be directly
programmed. The chip has a single
reference frequency for both A.M. and
F.M., and the programmable counter
gives a choice of two tuning steps: 1 or
1,25 kHz for A.M. over a frequency
range of 0,5 to 32 MHz, and 10 or 12,5
kHz for F.M. over a frequency range of
60 to 120 MHz. The chip size of the
SAA1057 is 14,4 mm?2.

CIRCLE 51 ONREADERSERVICECARD
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800V
DARLINGTON
IN SOT-93

The 800 V Darlington transistor BU826
can be driven directly from bipolar IC
logic. The BU826 has a total power dis-
sipation of 125 W, and is suitable for
both consumer and industrial applica-
tions.

When the BU826 is used in the SMPS of
a colour TV, it eliminates the need for a
separate driver transformer. This, to-
gether with the low mounting costs as-
sociated with the SOT-93 clip-mounted
package, gives alarge cost saving to the
TV manufacturer.

The BU826 is a Darlington version of the
BU426. The new transistor has an
IcsAT of 2,5A for acollector voltage of
2V and a base drive of only 55 mA,
instead of the 500 mA drive required
by the BU426.

CIRCLE 52 ONREADERSERVICECARD

HIGH RESOLUTION
90 DGD TUBES

Following the successful introduction of
our high resolution 110° picture tubes,
we now announce a range of 9" and
12", 90° narrow-neck tubes. The im-
proved sharpness of these new tubes
makes them especially suitable for high-
ly readable 1000 to 2000 character dis+
plays for use in word processors, small
business computers and stand-alone
monitors.

These new tubes complete Philips high-
resolution range of Data Graphic Dis-
play tubes. The 9 M24-306/307 and
12" M31-335/336 tubes have a neck
diameter of 20 mm, and give a resolution
of approximately 1300 lines; more than
50% higher than the previous models.
There is a choice of four different
phosphor layers, and optional anti-
reflective treatments are also available.
Circuit designers are given full support
with a comprehensive range of wound

DUAL TRANSCONDUCTANCE AMPLIFIER

High quality noise reduction systems
can be built at low cost using a
Signetics NE5517 dual operational
transconductance amplifier. The high
signal-to-noise ratio, large bandwidth
and excellent linearity make the
NE5517 suitable as an amplifier for all
types of electronic music equipment
(including electronic organs, synthe-
sizers and guitars) and hi-fi amplifiers.
It is for exampie recommended as the
preferred circuit in the Dolby HX*
(Headroom Extension) system. The
NE5517 is also suitable for multi-
plexers and timers in instruments and
industrial equipment.

The NE5517 has a high typical trans-
conductance gm of almost 10000
micromhos, and linearizing diodes at
the inputs which enable a 10 dB signal-
to-noise improvement referenced to a
0,5% THD. The NE5517 therefore has
sufficiently high performance to be
used in studio applications such as
high-quality tape recorders, where its
constant-impedance buffers give ex-
cellent tone burst handling.

The NE5517 accepts a supply of + 18
or £ 22 V. Power dissipation is
570 mW. Common mode rejection is
typically 110 dB, open-loop crosstalk is

components which includes deflection
yokes, line output transformers (fly-
back), linearity controls and line driver
transformers. Philips also offers full ap-
plication support.

CIRCLE 53 ONREADER SERVICECARD

100 dB for 20 Hz to 20 kHz, and open-
loop bandwidth is 2 MHz.

The NE5517 is available in an N-type
or D-type 16-pin SO-16 package.

* Dolby HX is a registered trademark of Dolby Laboratories

CIRCLE 54 ONREADERSERVICECARD

LCD DUPLEX DRIVERS

Up to 64 LCD segments may be driven
by a new range of three single chip
duplex drivers.ThePCE2100/2110/2111
range of CMOS drivers interfaces the
LCDs with a microcomputer, and is
aimed at low-voltage applications. The
drivers accept a voltage supply of 2,25
to 6,5 V with a current consumption of
only 10 uA.

The 28-pin PCE2100, the 40-pin
PCE2110, and the 40-pin PCE2111
can drive up to 40 segments, 60 seg-
ments plus 2 LEDs, and 64 segments
respectively. Each driver works in
duplex mode, has bus control, a single-
pin built-in oscillator, and serial data
input. The drivers can be easily cas-
caded to drive more than 64 LCD
segments.

A choice of DIL or flat pack packages
is available, while the PCE2110 and
2111 can also be supplied in our
unique VSO-40 (SOT-158) Very Small
Outline package. The VSO-40 has the
same body dimensions as the 24-pin
SO package (SOT-137A), but with
leads on a 0,762 mm (30 mil) pitch.
This package is suitable for all solde-
ring methods, including wave solde-
ring. The DIL arrangement of the leads
means that it is, for example, possible
to cascade several PCE2110 or
PCE2111 drivers on a single-sided
printed circuit board only 20 mm wide.
The VSO-40 package can also be deli-
vered in rails, and is therefore very
suitable for automatic assembly.

CIRCLE 55 ONREADERSERVICECARD

Philips Industries

Electronic Components and
Materials Division
Eindhoven - The Netherlands

PHILIPS
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X-ray stepper sets record for
alignment accuracy: page 81

Japanese researcher monitors new apparatus capable of depositing
thin silicon dioxide films on wafers at room temperature: page 82




FASTER OCTALS AND
PUSHY DRIVERS

No less than twenty-one new Plessey
CMOS Msl devices for buffering, decoding,
interfacing and selection in high speed /low
power microprocessor and memory
subsystems. And fast. Like 25ns typical tpd.

Then, eleven new driver and interface
circuits. Latched HEX and BCD LED
drivers guaranteed to 20mA for areally
bright display. 30 and 32 bit shift registers
with parallel outputs for driving LCD

displays. And a high-speed 5V to 12V level
shifter.

Like most Plessey CMOS circuits, they
are in volume production using the highest
performance 5-micron process worldwide
~-ISO-CMOS. And they’re multi-sourceable
too.
Full data available direct from your
nearest Plessey office or through the
reader information service.

MORE GREAT CMOS DEALS FROM PLESSEY
@ PLESSEY

Semiconductors

Plessey Semiconductors Limited, Kembrey Park, Swindon, Wiltshire SN2 6BA. Tel: (0793) 694994 Tx: 449637
Plessey Semiconductors, 1641 Kaiser Avenue, Irvine, California 92714, USA. Tel: 714 5409979 TWX 810 595 1930

and worldwide including:
Belgium, Brussels. Tel: 02 733 9730 Tx::22100. Brazil, Sao Paulo. Tel: 011247 0211 Tx: 1123328
France, Paris, Tel: 776 41 06 Tx: 620789F. Italy, Milan. Tel: 3452081 Tx: 331347. Netherlands, Noordwijk. Tel: 01719 19207 Tx: 32088
South Africa, Pretoria. Tel: 34511 Tx: 53 0277. Spain, Madrid. Tel: 248 12 18/248 38 82 Tx: 42701
Sweden, Stockholm. Tel: 08 235540 Tx: 10558. Switzerland, Zurich. Tel: 50 36 55 Tx: 11963
West Germany, Munchen. Tel: 089 2362 1 Tx: 5215322
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Inductive machines
planned in Japan

VCRs boom in
West Germany

UK to start
electronic mail

Hitachi finishes
upgrading line
of large computers

Electronics/November 3, 1981

International newsletter

Last month Japan told the world of its plans for doing research on
fifth-generation computers during the decade starting early 1982. Dis-
cussed at a four-day conference in Tokyo held Oct. 19 through 21, the
project envisions not an extension of the mathematical power of present-
day computers, but rather “knowledge information-processing systems”
(K1PS) that will be available to untrained persons and meet the social needs
of the 1990s and beyond. Large knowledge bases will be contained in
memory, with the central processing unit providing problem-solving and
inference engines. The three-phase project is devoted primarily to the
advancement of software technology including innovative (other than von
Neumann) architectures, but an integrated-circuit target of 10 million
transistors on a high-throughput chip is also called for. The Ministry of
International Trade and Industry will attempt to obtain a budget of $43
million from the Ministry of Finance for the three-year first phase.

Thriving sales of video cassette recorders in West Germany have market-
ing people revising their figures drastically upward. Forecasts early this
year had 1981 sales pegged at around half a million units, but they are now
up to 700,000 and higher. Some market observers are even predicting that
demand will temporarily fall short of supply during the pre-Christmas
buying spree. European VCR producers— Philips Gloeilampenfabrieken NV
in the Netherlands and Grundig AG of West Germany with their jointly
developed Video 2000 system —are said to have the advantage of proximi-
ty to the market. But Japanese producers with their VHS and Betamax
systems (plus European firms selling these under their own labels) still
corner about three quarters of West Germany’s VCR market.

As a first step toward electronic mail service, British Telecom is to
establish a store-and-forward electronic letterbox service early next year in
collaboration with the U. S. company Dialcom Inc. Users of the service,
primarily medium-sized to large businesses, will be able to dial up the
central computer facility, based on Prime 750 computers, log on, and type
in addressed messages that will be forwarded automatically to other users.
The service, whose facilities include user text processing and automatic
spelling correction, will interface automatically with a viewdata or com-
puter terminal or a packet-switched interface.

Hitachi Ltd. has filled in the hole between its large M-280H and M-240H
mainframes announced in February with the M-260H, which has 3.5 to 4
times the performance of the earlier M-170. This addition completes the
task of providing a step-up replacement for all of the firm’s large
computers announced earlier than 1977. The new mainframe uses the
same advanced semiconductors as the M-240H and M-280H. Architectur-
al features that enhance speed include a 64-K-byte buffer memory using
4-K bipolar random-access memories with an access time of 13 ns,
advanced pipeline control, and distributed microprogram control. The
computer is available with 8 to 24 megabytes of main memory and 8 to 24
channels, each with a throughput of 56 megabytes. The system rents for
$78,000 and up per month, with first deliveries scheduled for the first
quarter of 1982. Hitachi expects to export aggressively through National
Semiconductor in the U. S. and Olivetti in Italy.
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Nixdorf adds third Nixdorf Computer AG, one of Europe’s most successful data-processing
equipment makers, will add a third model to its 8890 plug-compatible
computer family, which is aimed primarily at users of the IBM 360 and
4300 systems. Designated 8890/70, the new model boasts three times the
performance of the 8890/30, the smallest in the family. Its main memory,
based on 64-K chips, is expandable to 8 megabytes. In addition, the new
model has a buffer memory with a 16-K-byte capacity. The access time for
4 bytes is 500 ns, the same as for the 8890/30 and 8890/50. Intended for
use at medium-sized firms and for integration into data-processing
networks at large organizations, the 8890/70 will rent for about $6,000 a
month in its basic configuration. Deliveries should start during the second
half of next year, the Paderborn, West Germany, company says.

plug-compatible model

Unit recognizes words Speech recognition should start to become a fixture in Japanese offices and
plants and laboratories when Nippon Electric Co. starts shipping its
$2,140 SR-100 voice-input terminal in March. The speaker-dependent
unit can recognize up to 120 unconnected words with an accuracy of
better than 99%. Response in both the recognition and the registration
mode, in which the speaker trains the unit to recognize each word he will
use, takes about 300 ms from the completion of the word. A single
utterance of each word is sufficient for registration, enabling the process to
be completed in about 2 minutes or less. Applications range from office or
personal computer input and through computer-aided design input. NEC
says it will export the SR-100. Language is not a problem because the
terminal will recognize whatever words the speaker registers.

spoken in any language

Cobalt raises Research into hard disks with a cobalt-on-chrome magnetic layer on glass
disk density has reached the stage where they will now be developed as a product by
c1-Honeywell Bull of Paris. When deposited on chrome, cobalt crystal-
lizes and its coercivity rises significantly. This increases its potential
recording density, already high because of its very high magnetization. The
company expects that, for example, 12-cm (4.7-in.) disks produced in this
way will have a capacity of 25 to 30 megabytes per face and that even
that could be doubled by improving the electronics of disk reading.

Electronics solos as When a British Aerospace Corp. Jaguar aircraft flew from the company’s
Warton, Lancs., airport on Oct. 20, it had no mechanical actuators to fall
back on should its electronic fly-by-wire system — which controls the flight
surfaces— have failed. Instead, four channels relayed digital commands to
servo actuators from four high-speed self-monitoring computers, supplied
by Marconi Avionics Ltd. Fly-by-wire systems make it possible to fly
aerodynamically unstable (and hence highly maneuverable) fighter aircraft
by applying flight corrections many times a second.

fly-by-wire system

Videotex sent Videotex will be used by the USSR to control the maintenance and

to Siberia supervision of its new Siberian gas pipeline. The $14 million contract, won

by Britain’s Rediffusion Computers Ltd. in Crawley, Sussex, calls for 46

of the company’s R1800 data-base computers and 200 of its new “teleput-

er” terminals, a portable Z80-based personal computer with a color display
and videotex and floppy-disk interfaces.
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a_u'van nE es The writing's cr: the wall.
: '3 File security is the feat 1
of data encryption .. s e o s o

processing and small business systems.

are nDW plaln And that can translate into a significant prad-

uct advantage. If you make the effort to include
tD SEE. data encryotion in your next aesign.
Fact is, implementation’s never been zasier.
Or more cost-effective. Thanks to Wes:ern Digital's
WD 2001 data encryption device.
Based on the NBS Data Encryption
Algorithm, our.compact WD 2001 is
a single-chip solution that delivers full
NBS certification, a 1.3 Mb/s throughput
rate and can be bus or hardwars controlled.
It's also available for immediate delivery.
So contact Western Digital for your owr.
J 8 set of WD 2001 specs. And all the latest on our
v CryptoPrimer™ development kit.
There's more profit in seeing things our way.

WESTERN DIGITAL

A A s /

Telecommunications Division, 2445 McCabe Way, irvire, (CA 92714, (714) 557-3550
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Technological leadership.

2 SLOTS FOR ADDITIONA

1/0 EXPANSION.
POWER SUPPLY WITH
EXTRA CAPACITY FOR
&N

I/0 EXPANSION SLOTS.

/e/d
ervice

PARALLEL PORT.
SERIAL PORT!

MAIN CONTROLLER BOARD
WITH 32K BYTES RAM.

DOUBLE SIDED, SINGLE DENSITY,
DUAL MINI-FLOPPY DRIVES.
328K BYTES TOTAL CAPACITY.
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Powerful, economical EXORset.™
The desk-top development system
for demanding 8-bit designs.

Increasing power and pervasiveness of 8-bit
microcomputers today create a growing demand
for practical, high-capability system development
support.

For the thousands of microcomputer system
designers who now, or soon will, need this kind of
development efficiency and high productivity,
Motorola's EXORset™ is the solution.

The EXORset microcomputer development
system is
powerful enough to support the major 8-bit design
projects of experienced microcomputer designers...
simple enough for first-time use by neophytes...
compact and self-contained, yet expandable...

versatile enough to support a wide range of 8-bit
system performance levels. It provides an
advanced operating system...
high-level languages...and it's
economical to buy, operate, and maintain.
EXORset is an ideal development system
for the entire range of M6800/6801,
M6805/146805 and M6809 families of
8-bit MPUs, MCUs and peripherals.
Its speed and processing power, rival-
ing many low-end minicomputers, are
derived from the MC6809 MPU.
EXORset also boasts integral parallel
interface, programmable timer,
serial RS-232C interface, 48K
bytes of RAM with expansion
capability to 56K bytes, and
additional sockets for your
own firmware.
Mass storage for the
desk-top EXORset includes
a total of 328K bytes of
program or data storage in
high-quality dual, double-sided,
single-density 5-1/4-inch

FULL ASCII KEYBOARD,
PLUS 16 FUNCTION KEYS.

\9" VIDED DISPLAY — GREEN PHOSPHOR.
ALPHANUMERICS PLUS GRAPHICS.
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for the 80s.

Low-Cost
Development
Systems

diskette drives, plus expansion capability for two
or four additional 8-inch diskette drives.

The high-resolution 9-inch display has both
80-character by 22-line and 40-character by 16-
line formats. plus a graphic display. The keyboard
contains the full ASCII character set, plus 16
user-programmable function keys that enhance
EXORset versatility.

Powerful, versatile, easy-to-use software comple-
ments EXORset hardware. The EXORbug ™
firmware monitor provides program debug and
control facilities. The XDOS Operating System
controls all disk operations and file directory
management, and imposes minimal overhead.

Macro assemblers are offered for each of
Motorola’s 8-bit MPU families, giving EXORset
full range as a software development station.

A disk-interactive, CRT-oriented text editor
allows simple creation of new files, fast update of
old files and a variety of powerful editing functions.
The standard EXORset high-level language is
Motorola’s interactive compiler/interpreter,
BASIC-M. A Pascal compiler is optional.

...and a high-performance

controller for OEM use.

EXORset's power and versatility also make it an
excellent high-performance desk-top controller
for OEM applications in data acquisition and
analysis, industrial and lab automation, and
intelligent instrumentation control.

For more EXORset information write to
Motorola Semiconductor Products Inc., P.O. Box
20912, Phoenix, AZ 85036, send in the coupon
below or call (602) 244-5714.

EXORset. It's typical of Motorola's

[nnovative systems
through silicon.

@ MOTOROLA INC.

N N N N N B N N N N N N BN N N §N_ |
TO: Motorola Semiconductor Products inc., P.O. Box 20912, Phoenix, AZ 85036.

§ Please send me information on EXORset.
l 109 ELEX 11/3/81
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Title Tel: ()
Company _ B .

B Address ___Mail Drop____
State _ - ZIP
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The world’s most asked-for DMM’s:
Now; there’s more to ask for

than ever before.

When people ask for test
equipment with unsurpassed en-
gineering excellence and proven
durability, the choiceis clear. They
ask for Fluke.

And that simple fact has made
the Fluke 8020 Series of handhelds
the world’s most popular DMM’s.

Asthe world leader, we're
committed to continually refine
and improve the performance of
our instruments. Because in our
book, that’s what leadership is all
about.

Our most popular DMM’s

improved inside and out

The new 8020B Series of
handhelds incorporate important
refinements realized from a care-
ful analysis of the hundreds of
thousands of Fluke DMM’s in
use today.

Outside, we redesigned the
front panel for greater ease of oper-
ation. We added non-skid rubber
feet, and made our shock-resistant
case even tougher. You'llfind a new
tilt bail with a locking detent, too.

Inside, we designed double-
fuse protection on the current in-
puts for maximum safety in case of
an accidental overload. And added
high-speed continuity beepers on
three models that respond to even
the fastest mechanical contacts.

The most asked for

measurement capabilities
All this, plusthe same
superior functions and features
that have made the 8020 Series
the most asked-for DMM’s in the

world: Choices of 0.25% and 0.1%
basicdcaccuracy. Crisp, bright
liquid crystal displays. And a selec-
tion of models that lets you match
the performance you desire to your
budget.

Selection Guide
A 2
S E S F S S F
8022B (e(e e |0 e e 0.25%
8021B (e |efle|0|e|e . 0.25%
8020B [ EE BE BN BN BN ] oo 0.1%

sozmoo---...-l-.o.n

All four models are backed
by a two-year parts and labor war-
ranty with a guaranteed two-year
calibration cycle.

Ask for moreinformation.

Call toll free 1-800-426-0361
(except AK, HI and WA); use the
coupon below, or contact your
Fluke stocking distributor, sales
office or representative to order
Fluke DMM or to request
complete specifications.

FLUKE

----- Fast-Response Coupon ——----

IN THE U.S. AND NON.

EUROPEAN COUNTRIES: IN EUROPE: 1037-1/80208
John Fluke Mfg. Co.,Inc.  Fluke (Holland)B.V.
P.O. Box (9090, M/S 250C P.O. Box 5053, 5004 EB
Everett. WA 98206 Tilburg, The Netherlands
(2061356-5400, Tlx: 152662 10131673973, TIx: 52237

[J Please send meinformation on Fluke’s
new 8020B Series DMM'’s.

We use more metal Tuﬂh.heatandl Name
. L. shock-resistant lenses . .
diodes, thermistors, High-speed continuity protect our custom- Title _Mail Stop
fuses and resistors beepers, now featured designed liquid crystal .
than any other manu- . displays from solder Company
facturer to protect you DMM’s, mean these splashes and other
and your DMM in'case meters won't slow you field abuses. Address
of anaccidental down'when trqub'e ) )
overload. shooting multi-wire City - State Zip
cables.
Telephone ) Ext.

©1981 John Fluke Mfg. Co..Inc. All rights reserved
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At Exary, you call the shots
on custom IC development.
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We bend our rules to meet your needs.

Some big custom IC houses lose interest if your custom
requirements don’t fit their rules. At Exar, we don’t have rigid
rules.You tell us what you need and we help you get it. Period.

How many custom ICs do you need?

At Exar, there’s no minimum volume requirement. Even if
your current volume is too small to make full custom cost-
effective right now, we’ll help you get started with semi-custom
ICs.When your product matures and the numbers get big,
we'll help you convert to full custom.

How soon do you need prototypes?

We’ll work out a schedule you can live with. At Exar. typi-
cal turnaround time is haif that of most big custom houses.
How much do you
want to do yourself?

We can do all or
any part of the custom
development cycle.
We'll design and build
your custom circuit
from your specs. Or
convert your semi-
custom design to full
custom to reduce unit
cost. Or fabricate
wafers from your
design and tooling,
We’ll even second-
source a custom
circuit designed for
you elsewhere. Any way you call it—CMOS, 1L, or bipolar
gate arrays—you’ll get personal attention and guidance every
step of the way from our custom IC experts.

What kind of packaging?

Choose from plastic or ceramic DIPs, molded flat packs,
chip carriers, tab power packages, or your own custom pack-
aging. Or specify delivery in wafer or dice form.

How about cost?

We’'re committed to providing the highest-quality custom
ICs in the industry at a competitive price. We're even flexible
about upfront money and contract agreements, because we
know how important these can be to you.

Call Exar for full custom and call your own shots.

We’ve been providing custom ICs for companies large and
small for over 10 years. Our experienced people, CAD design
capabilities, modern processing facilities and rigorous quality
control programs assure you custom circuits
that meet your product needs. e
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fomm e
: [] Please send me your Custom & :
! Semi-Custom Product Guide. |
: [[] Please have an Exar . :
I representative call me. i
| |
| Name _Tutle :
!

| Company II
I

| Street - I
| |
I City/State/Zi - Phone '
P ; |
: My application is: :
| |
| Exar, 750 Palomar Avenue, Sunnyvale, CA 94086 |
| (408) 732-7970 :
L tEcyye ]

Z°EXAR

For custom, semi-custom or standard integrated circuits . ..
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are only two reasons

to use our new l6-bit microcomputer;
Money and power.

Let's assume you've already realized
*he advantages of designing a system
with an OEM microcomputer board
Like faster design cycles. Lower pro-
duction costs. And faster time to market.

Thats great. Now you're down to
two basic choices. You can buy a
ten-year old minicomputer architecture
N pieces. Cheap

Or you can go VLS all the way. With
a much newer, much more powerful
microcomputer architecture. And
fortunately, we've made this second
choice a lot easier to atford

Because we'e introducing our new
ISBC™ 86/05 board Which only costs
$1195 in quantities of 100 or more. And
gives you four times tre Whetstone
power of a low-end minicomputer. Or
up to 20 times more when you add
our iSBC 337 Numeric Data Processor.
In fact, this solution gives you 110,000
Whetstones, which rivais the perform
ance of mid-range minicomputers
And makes this the fastest numeric
Circle 80 on reader setvice card

microcomputer in the world
And since this is the only board with

our 8/16 bit ISBX™ Multimodule con
nectors, you can add more processing
power, digital or analog 1/0 processing,
and even floppy disks or bubbles. At
abou: half the cost you're used to. With
our Multimodules, you can add
EPROMSs and E2PROMSs, too. And
thanks to our iISBC Multibus® architec
ture (IEEE P796), when your application
calls fcr multiprocessing, you're not
locked into a uniprocessor solution

You won't exactly feel limited by the
software, either. Because the iISBC
86/05 board is software compatible
with our industry standard iISBC 86/12A
board. Which means it works with our
IRMX™ 88 executive and our iRMX 86
operating system, both of which we
designed to handle real ime multitasking
applications. Even better, because of
our modular software structure, you can
customize and extend both of these
packages to fit your particular applica-

tion perfectly, whether its in process
control, or business data processing

So look at the speed. The power. The
range of features and options. Put all
that together and you're looking at a
whole new price/performance standard
Which should give you two very nice
things to count on

More money. And more power

Get in touch with us now and we'll
telt you more. Write Intel. 3065 Bowers
Avenue, Santa Clara, CA 95051
Or call us at (408) 987-8080

Europe Intel international. Brussels. Belgium

Japan- Intel Japan, Tokyo. United States and Canadian
distnbutors Alliance, Almac/Stroum, Arrow Electronics
Avnet Electronics, Component Specialties, Hamilton/Avnet
Hamilton/Electro Sales. Harvey Industnal Components,
Pioneer. L A Varah, Wyle Distribution Group. Zentronics

In

delivers
solutions
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Significant developments in technology and business

X rays can align
chip masks with
0.02-um accuracy

by Robert T. Gallagher, Paris bureau manager

Step-and-repeat system
uses copper X-ray source,
aligns wafer continuously
throughout its exposure

Most X-ray lithography systems ex-
pose wafers to a flood of X radiation.
Now one of the first step-and-repeat
X-ray machines has just become
available and comfortably achieves
the far greater resolution and align-
ment accuracy predicted for the
approach.

Under ideal laboratory conditions,
the new machine, built by Cameca, a
Thomson-CSF subsidiary located in
the Paris suburb of Courbevoie, can
achieve a resolution of 0.1 microme-
ter and an alignment accuracy of
0.02 um. Under normal laboratory
conditions, 0.2 and 0.05 um are typi-
cal. Designed for use in laboratory
production of integrated circuits, the
system can take up to a 3-inch wafer
and has an exposure field of up to
100 square millimeters.

The two features that distinguish
Cameca’s system are its laser-optical
alignment technique using Fresnel
zone plates and diffraction grating
and its high-power copper source of
X rays with a long wavelength of
13.3 angstroms.

The alignment of wafer and mask
is a completely automatic process
that begins with etching the wafer
with three arrays of diffraction grat-
ings each 0.5 mm square. On each
mask are three corresponding arrays
of Fresnel zones. A parallel mono-
chromatic light beam from a helium-
neon laser is focused into the diffrac-
tion grating by way of a scanning
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mirror. The light diffracted by the
grating is refocused by the Fresnel
zone plate and sent back toward its
source as a parallel light beam where
it is detected by a photodiode.

Nonstop. The photodiode analyzes
the reflection, and the signal is
amplified by a locking amplifier
whose reference is the scanning mir-
ror’s driver. Any movement of the
wafer and the mask relative to each
other thus creates an error signal
that is acted upon by the system’s
piezoelectrically controlled mask
drive stage. In this way, alignment is
a continuous process carried on even
during the exposure of the wafer.

Most technical decisions imply
advantages and disadvantages, and
Cameca’s to design its system with
an X-ray wavelength of 13.3 A and,
thus, a copper-line source is no
exception.

“Our preoccupation was to
achieve the best resolution possible,
so we decided it was worth having to

s

expose in a vacuum,” says Bernard
Fay, the engineer at Thomson-CSF’s
central research laboratory who co-
ordinated the development of the
system. Other drawbacks were
the fairly high continuous spectrum
and the possible K-line excitation
when the voltage exceeded a 9-kilo-
volt threshold.

But on the plus side, the wave-
length makes it possible to work at
the 10-um wafer-mask gap that the
company considers optimum. Reso-
lution is also optimized because the
degrading effects of photoelectron
scattering and diffraction are of sim-
ilar magnitude. In addition, copper
is an ideal anode material because of
its high thermal conductivity, and
the X-ray absorption and hence sen-
sitivity of organic resists is quite
high at this wavelength. Polymethyl-
methacrylate resists need an expo-
sure of 15 minutes, and FBM resists
an exposure of 1 min.

Finally, because gold’s X-ray ab-

The hardware. The long wavelength of its high-power copper X-ray source and its continual
laser optical alignment help this lithography system to attain a 0. 1-um resolution.

81



Electronics international

sorption is also high at this wave-
length (50 decibels/um), adequate
contrast can be achieved with a
thickness of 0.1 um on the mask. At
a wavelength of 4.4 A (a common
choice of wavclength for X-ray
lithography), 0.6 um is necessary,
thereby increasing shadow and con-
currently decreasing resolution.

The 0.1-um gold layer overlics a
0.5-um layer of silicium nitride on a
substrate of pure silicium containing
several 2-by-2- up to one 10-by-10-
mm hole. The entire mask is 30 mm
square.

At thc moment, Cameca has a
working prototype of its system and
is ready to begin taking orders. The
cxpected delivery delay is 10 months,
and the price about $1.3 million.

Japan

Thin Si films can form
at room temperature

The micrometer-sized features of
very large-scale integrated circuits
are especially prone to damage by
the high temperatures typical of
some of the later stages of wafer
processing. So a new process that
deposits thin films of silicon nitride
and silicon dioxide at room tempera-
ture is cxpected to open new hori-
zons in the fabrication of not only of
silicon VvLSI but also Josephson
devices and compound semiconduc-
tor devices such as gallium arsenide
and indium phosphide.

In the microwave electron-cyclo-
tron-discharge apparatus developed
at thc Musashino Electrical Com-
munication Laboratory of the Nip-
pon Telegraph & Telephone Public
Corp., a highly activated plasma
decomposes the gases carrying the
materials to be deposited. This
makes it possible to deposit pure sili-
con nitride, for example, frec of the
hydrogen in the silane that carries
the silicon. Furthermore, ions and
clectrons from the plasma bombard
the surface of the wafer, enhancing
the deposition reaction. No thermal
reaction is involved.

The conventional method of de-
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positing thin films of compounds of
silicon during semiconductor fabri-
cation is the chemical vapor-deposi-
tion process. To deposit nitride, for
example, silane and ammonia, NH3,
are made to react thermally in a
furnace on the surface of a wafer
heated to between 500° and 1,000°
C. Film quality is exccllent but the
substrate must be capable of with-
standing the high temperature.

More recently, usc has been made
of the plasma CvD technique, which
combines a radio-frequency plasma
discharge with a thermal reaction at
250° to 350° C. This temperature is
still too high for many substrates.
Furthermore, the carrier gases do
not completely decompose and the
deposition reaction at the substrate
surface is incomplete. Hydrogen
remains in the film and the molecu-
lar bond is poor.

Hyperactivity, The Musashino ap-
paratus gencrates plasma in a cham-
ber by microwave energy at 2.45
gigahertz. Magnet coils control the
circular motion of the electrons so
that it resonates with the microwave
frequency to produce an electron

cyclotron resonance plasma. This
condition cnables the plasma to
effectively absorb the microwave
and become highly activated. Inter-
action between the high-energy elec-
trons in the plasma and the magnetic
field accelerates the plasma through
the plasma extraction window, caus-
ing elcctron and ion bombardment of
the wafer surface.

Silicon nitride is deposited by
introducing nitrogen into the plasma
chamber and silanc into the wafer
chamber (sce diagram). The deposi-
tion rate is about 300 angstroms per
minute, which is comparable with or
better than conventional methods.
Silicon dioxide is deposited by sub-
stituting oxygen for nitrogen. The
nitride and oxide films have high
molecular density, and the oxide film
is as good as one prepared by ther-
mal oxidation. Both types of film can
be deposited on substrates with pat-
terns of photoresist, which nced not
be the heat-resisting varicty, and
patterned by the lift-off method.

Silicon films can be deposited by
using an incrt gas such as argon as
the activated gas. Silicon film depo-

2.45-GHz MiCROWAVE

FIRST GAS —» —— RECTANGULAR WAVEGUIDE
COOLING
WATER —
y - RN
c . MAGNET
CoILS
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i el | S— 3
SECOND S~ PLASMA
g PLASMA EXTRACTION
e STREAM —— l \ WINDOW

ﬁ SPECIMENS

r

]
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Cool approach. When oxygen serves as the first gas and silane as the second, the highly
active plasma causes a layer of silicon dioxide to form on a wafer without heating.
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32 t0o 64 Channels plus Mnenomics.

Trace it all - fast - and diassemble your
code into Mnemonics. When you have a
sophisticated job to do, don’t get bogged
down in machine code. The Dolch LAM
3250 logic analyzer gives you the channels
you need to trace data, address, port and
control lines. And Dolch makes sure you'll
be able to handle future needs with channel
expansion to 48 or even 64 channels.

Hook up fast, too. Dolch personality probes
clip right over your CPU chips so youdon’t
waste valuable time connecting dozens of
individual hooks on IC pins. And the probe
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Dolch.

advanced logic analysis

takes care of clock, timing and signal inter-
facing so you don't have to worry about
signal conditions.

Store your setups. The Dolch LAM 3250
lets you hold setups in a nonvolatile me-
mory. Six files of menu and display con-
figurations can be stored for up to three
months without power. You don’t have to
reprogram every time you power up.

Don’t settle for less than Dolch. The LAM
3250 is truly a universal logic analyzer
with recording speeds of up to 50 MHz,
sophisticated sequential triggering, mul-

tilevel clocking, and 1 K-deep source and
reference memories.

See a demonstration. You'll appreciate the
difference in Dolch. For details on the
Dolch LAM 3250, or any of our other
trouble-shooting tools, write: Dolch Logic
Instruments, Inc., 230 Devcon Drive,
San Jose, CA 95112. Or call tolifree: (800)
538-7506; in California call (408) 998-5730.

ERDOLCH

e LOGIC INSTRUMENTS
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sition can be used for the fabrication
of silicon solar cells and amorphous
semiconductor devices as well as
gates and interconnections in MOS
ficld-cffect transistors.

The experimental Musashino
cquipment uses slightly more than 3
kilowatts. The lab is conducting
talks with a firm that is expected to
announce a commecrcial unit before
the end of the year. -Charles Cohen

Great Britain

SAW devices benefit
defense measures

It's still an analog world when it
comes to superfast signal processing,
and nowhere is the requirement for
speed more pressing than in modern
clectronic warfare. Newly available
surface—acoustic-wave modules from
onc small British company, Signal
Technology 1.td., for cxample, are
carrying out the fast front-cnd signal
processing in the following projected
or potential applications:

® Discerning radar jamming and
other clectromagnetic signals by
scanning the clectromagnetic spec-
trum in l-gigahertz gulps cvery half
microsecond. Such spectrum ana-
lyzers can be used cither in electron-
ic intelligence, tracking cnemy
movements, or in clectronic counter-
measurc systems by ducking radar
jamming. The company is supplying
against a firm contract.

® Dccoding high-speed data streams
that distinguish friend from foc. Sig-
nal Technology is producing a con-
volver to mect the new North Atlan-
tic Treaty Organization Identifica-
tion System (NIS) to be fitted to
allied aircraft.

® Scrving frequency-agile radar sys-
tems that can hop over gigahcertz
bandwidths at megahcrtz rates, fast-
er than the following deception jam-
mers, which track the illuminating
radar and respond by retransmitting
delayed cchoes. As yet only a pro-
posal cxists for an agile radar system
that would be used in possible beam-
riding missiles and would be unfazed
by such jammers.
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The company is just onc of several
developing SAW technology, as most
European countries want their own
capability. Located in Swindon, it
was spun off from the Plessey Co. to
commercialize the parent’s signal
cxpertisc. Plesscy sharcs ownership
of it with Anderson Laboratorics
Inc. of Bloomficld, Conn.

More than service. The original
idea was to offer a design and manu-
facturing scrvice for SAw devices,
but the company has found itself
developing complete subsystems. Its

latest compressive recciver module is
a case in point. With a bandwidth of
250 megahertz, just four of these
compact subsystems (cach measur-
ing approximately 1 by 3 by 4
inches) arc all that’s nceded in order
to analyze a gigahertz slicc of the
EM spectrum.

This compressive receciver ap-
proach, claims marketing manager
Ron Towns, cuts by almost an order
of magnitude the number of compo-
nents needed in channclized receiver
designs. The dispersive delay is 500

Tokyo testing 400-Mb/s fiber-optic system

Success has smiled on the first phase of Japan's first field trial of a
high-capacity long-haul optical-fiber transmission system being installed on
the outskirts of Tokyo. One 18-kilometer span with six single-mode fibers has
been completed and tested on the 400-megabit-per-second 80-km route
that will link the Musashino and Atsugi Electrical Communication Laborato-
ries of the Nippon Telegraph & Telephone Public Corp. Data indicates that
the system will perform according to plan when the field test of the entire test
starts next March,

This spring installation of shorter commercial systems operating at 32 and
100 Mb/ s was started [ Electronics, March 10, 1981, p. 67]. NTT claims that
its tests of the span are the first successful field tests of a 400-Mb/s
optical-fiber system in the world. Tests have included the transmission of
coded voice, television, and data. The cost of a commercial system will
probably be only about 60% that of a coaxial cable system, a clear
economic advantage for the new transmission method.

The F-400M long-haul system is designed for a maximum transmission
distance of 2,600 km, with repeaters spaced 20 km apart. This is about 13
times the 1.5-km repeater spacing of the DC-400M 400-Mb /s coaxial cable
system designed for the same purpose. The capacity of the fiber system is
equivalent to 5,760 two-way telephone circuits per pair of fibers for voice
transmission but many times that number of analog telephone circuits for
data transmission, as is evident from the 400-Mb /s bit rate.

In these initial field tests, the six single-mode fibers in the cable are
connected end to end through six repeaters for a total length of 110 km. The
transmission source is a indium-gallium-arsenide-phosphide semiconductor
laser with a 1.3-micrometer wavelength. Its estimated lifetime is 60,000
hours, and its coupling loss for launching its output into the single-mode fiber
is less than 6 decibels. Furthermore, the average attenuation is 0.6 dB/km
along the cable, a low 0.1 dB at the approximately 100 splices, and a low
0.6 dB at approximately 100 field-assembled connectors. -Charles Cohen




Our MK4802 availability
1s plain and sample.

Immediate availability in
high volumes. Plus a choice of
3 speeds — 200ns, 120ns, or an
ultra fast 90ns version. That's
just part of the good news about
our new generation 2K x 8 static
RAM.

Even better, the MK4802 is a
member of the BYTEWYDE*
family of n-word x 8-bit RAM,
ROM and EPROM memories
from Mostek. All of them feature
a compatible, JEDEC-approved
pinout, so you can upgrade to
higher densities and/or inter-
change all three memory types

KA UNITED
. & TECHNOLOGIES
MOSTEK

in the same memory socket.

Of course, the best news is last.
And it's simply this: Now you
can get a sample MK4802, in the
speed you need, absolutely free.
Just fill in the coupon at the right
and mail it to Mostek, 1215 West
Crosby Road, MS714, Carrollton,
Texas 75006; (214) 323-6000. In
Europe, contact Mostek Inter-
national at (32) (02) 762.18.80. In
the Far East, Mostek Japan KK
(03) 404 -7261.

Also avaidablz n mitary grade (€83 B) MKB 4802

*BYTEWYDE 1s a trademark of Mostek Corporation
© 1981 Mostk Corporation

v e 4w 1 e e o e g

I'd like to sample the BYTEWYDE
MK4802 16K static RAM. For my applica-
tion, I will require the following speed
(please check only one}):
{J 90ns MK4802-90 [J 120ns MK4802-1
{J 200ns MK4802-3

Name

Title

Company

Address

C_ity/ State/Zip :

Telephone

Nature of Applicat.'ion - e
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VACTEC

INFRARED
OPTICAL
SWITCHES,
LED'S, DETECTORS

New .125" gap interrupters offer
22 options all with IR
transmitting seamless plastic
housing. No seams or openings to
collect dust

Some options are:

* .005" or .010" internal
apertures

* completely sealed units

* can be immersed in cleaning
solvents

* various sensitivities

* flying leads

Write for bulletins on VTL10D,

VTL11D, VTL12D, VTL13D

series.

OR ASSEMBLE YOUR OWN
switch from a pair of clear thin
line packaged GaAs emitters,
phototransistors or
photodarlingtons with integral
molded lens. 12 detector types—
4 emitter types as well as
matched pairs available.

Write for bulletins on VITM-712,
VTE-712, and VTT-712 series.

VACTEC, INC.

10900 Page Blvd.
St. Louis, MO 63132
(314) 423-4900
TWX 910-764-0811
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picoseconds, within which time it has
completed a Fourier separation of
any EM signals present with a 4-MHz
resolution.

The module consists essentially of
a mixer, two nearly identical SAW
convolvers, and an impulse genera-
tor. The receiver operates much like
a scanning superheterodyne, using as
its local oscillator a pulse generator
and one of the two SAW chips. Every
impulse applied to the SAW chip pro-
duces a chirped output—a low-to-
high swept frequency that is mixed
with the incoming rf signal and
applied to a second convolver. This
compresses the mixed output pro-
ducing a (sin x)/x pulse whenever
the local oscillator frequency coin-
cides with the incoming one. A high-
speed counter triggered by the pulse
generator gives a direct measure of
the frequency. Together, the com-
pressive receiver’s local oscillator
and SAW convolver form a matched
filter whose center frequency sweeps
the spectrum searched.

Programmable. For NATO’s NIS
system, Signal Technology has de-
veloped a programmable convolver
that can decode phase-coded identity
calls consisting of 1,000 chirps—
phase reversals that each represent 1
bit. Recognition is achieved by
matching the incoming signal
against a prestored signal that is
simultaneously applied to the con-
volver. The two signals are simulta-
neously launched into the surface of
the lithium niobate substrate and
interact to produce a voltage propor-
tional to their product. A parametric
electrode integrates this distributed
signal to provide an output when
there is a match.

Yet another application of SAW
technology, says Towns, would be
for generating ultrafast hopping sig-
nals, with hop durations of between
a few tens of nanoseconds and 100
microseconds and with bandwidths
of 2 GHz. The concept could be real-
ized within a volume of 6 cubic
inches, excluding the digital word
generator used to control it. Its
applications would be in frequency-
agile radars that could out-hop fol-
lower-jammers, but so far industry
has not taken it up. -Kevin Smith

West Germany

Diesel engines to get
electronic control

West Germany’s Robert Bosch
GmbH could well be the first compa-
ny to go into production with micro-
processor-based fuel-injection con-
trol systems for diesel engines. At
present, such systems are going
through their paces on a number of
company-owned trucks and cars.

With electronic control, Bosch
says, engine-related parameters can
be selected to optimize engine oper-
ating conditions. For another, it
becomes possible to compensate for
deviations in an aging injection sys-
tem’s performance and to maintain
close tolerances in allowable ex-
haust-gas emission values.

In the offing is yet another advan-
tage—by simply cxchanging chips
and the associated program, an elec-
tronic control can be rcadily adapted
to the different engine types. What'’s
more, it should prove possible to
integrate a diesel control with other
systems like an electronically con-
trolled automatic transmission.
However, “electronic diesel control
will not lead to any spectacular sav-
ings in fuel compared to mechanical
control,” a company official says.

Obstacles hurdled. Actually, Stutt-
gart-based Bosch, Europe’s largest
automotive accessories maker, start-
ed developing electronic diesel con-
trols some 15 years ago. What kept
the company from announcing a
practical system sooner was the large
number of components required, as
well as insufficient reliability.

Now, though, advances in compo-
nent design and particularly in
microprocessor technology have
eliminated those obstacles. However,
Bosch is reluctant to say just when it
will have a marketable system. “Vol-
ume production could come during
the medium term,” the official says,
implying that systems for trucks
may come by 1984 and for passenger
cars somewhat later.

Whatever the introduction date,
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Anyone can promise you a telephone line circuit
as good as ours. For 1983.

Promises, promises. They're OK if you can put everything on
hold and gamble on the outcome. But you don’t have to.

ITT North Microsystems specializes in service to the telecom-
munications industry. Over 500,000 of our solid state subscriber
line interface circuits (SLIC s) are in service today, meeting central
office specifications.

Now we are proud to introduce a new generation of a proven

design. VES™ Value Engineered SLIC.

VES is available in both central office (2001) and PBX (2002)
versions, and features lower cost, improved power dissipation and
superior performance.

Electronics/November 3, 1981

VES meets or exceeds industry standarcs for longitudinal
balance, transhybrid loss and idle channel noise.

What's more, we can deliver production quantities!

It's your choice. You can lie back and wait for the promises
of tomorrow. Or you can specify ITT and get ihe latest technology
at the lowest cost.

Today.

For more information, contact [TT North Microsystems
Division, 700 Hillsboro Plaza, Deerfield Beach, FL. 33441.

Phone: 305/421-8450, TLX: 51-2329; TWX: 510-953-7523.

ITT

ITT North Microsystems Division
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CAMBION CAMBION

VERY-LOW-PROFILE
(095)IC SOCKETS. | | A JACKS...

seconds! You're in volume production
P

For dependable mounting of IC's on PC and need to PC board mount thousands
boards, choose from 2 difterent styles in 8 of relays, fuses, switches, and other com-
0 64-pin position sizes: ROUND-PIN, ponents that may require eventual re-
SOLDER TAB for mounting flush to placement. Ree-lax! Specify Cambion
boards, or SQUARE-EDGE, WIRE plug-in CAGE JACKS and forget about
WRAPPABLLE version that grips both unsoldering those faulty components and
sides and edges of IC leads for increased resoldering new ones. Instead, choose
reliability. Machined body provides rigid- from over 70 different closed-entry mini
ity for pin alignment and for IC insertion/ CAGE JACKS that'll take pins/contacts
extraction. Cambion delivers “where & from .014" to .093" dia. so your compo-
when” atcost-cfficient prices from its nents can be replaced fast! Cambion
computerized off-the-shelf inventory. Get ships “where & when” at great prices
samples from over 100 Cambion Distrib- from its computerized off-the-shelf

utors. Cambridge Thermionic Corp., inventory. Get samples from over 100

445 Concord Ave., Cambridge, MA 02238, Cambion Distributors.

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

Come on, Cambridge, MA 02238, _=»

make the ¢ Tel: (617)491-5400, -

connection! Telex: 92-1480,
TWX: (710)320-6399
Come on, make
the con- e

nection!

E assior CamBion
The Right Connection. The Right Connection.
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LCD’S ANY WAY
YOU WANT THEM.

LCD's your way. Off the shelf or custom. As small as a lady’s wrist-
watch or as large as 7''x 7." Today, Commodore is one of the world’s
largest suppliers of LCD’s. That means we can

offer some of the world’s most
competitive pricing.

Fast delivery. Standard watch and
clock displays virtually overnight.
Custom LCD's in prototyping quan-
tities within days of receiving
your spec sheet.

Call for action. If you
need LCD’s fast, call us.
Small quantities. Large
quantities. Custom LCD’s.
All to highest quality
standards. All at highly
competitive prices.

(z=commaodore

OPTOELECTRONICS

4350 Beltwood Parkway South Eastern Regional Office Western Regional Office
Dallas, TX 75234 950 Rittenhouse Rd 3330 Scott Blvd
(214) 387-0006 Norristown, PA 19403 Santa Clara, CA 95050
TLX 730-969 (800) 345-6386 (408) 727-1130

TWX 5106604168 TLX 171-141
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the market potential for electronic
diesel controls is likely to be substan-
tial. “The *80s promise to be the
decade of the diesel engine,” says
Klaus-Dieter Zimmermann, a mem-
ber of the management team for
Bosch’s automotive equipment divi-
sion. Between 1970 and 1980, he
says, annual production of diesel
engines in the Western world dou-
bled to 8 million, including 5.9 mil-
lion multicylinder types. According
to Bosch, the number of multicylin-
der diesels produced annually in the
Western hemisphere could go to 10.5
million in 1985.

The Bosch system consists essen-
tially of the microprocessor-based
electronic control unit, sensors, and
actuators. Its most important input
comes from an inductive pickup at
the gas pedal. Other inputs include
data on water, fuel, and intake air
temperature, intake pressure, and
engine speed. The data is stored as
characteristic curves or performance
graphs that may be one- or multi-
dimensional.

The system reads out the data
characteristic for specific engine
operating condition, calculates the
optimum amount of fuel to be
injected, and injects that amount at
the right time, ensuring the least
possible fuel consumption at the low-
est possible emission value.

In step. A couple of examples
point up what the system can do.
When the engine is started, a more-
than-normal amount of fuel, depend-
ing on engine temperature, is
required. The amount gets smaller
with warmer engines, so as to pre-
vent black smoke from forming at
the exhaust. Here, the system’s tem-
perature-control aspects come into
play. Depending on the engine tem-
perature during start-up, fuel injec-
tion is automatically adjusted to
start carly or late. Once the engine is
running, the start of injection attains
its normal value for a specific tem-
perature and engine speed.

The system also makes driving
more comfortable. A characteristic
curve in the memory modifies the
gas pedal’s inductive pickup output
for jerk-free acceleration and decel-
eration. -John Gosch
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Polyskop SWOB 35
with extra capability

The operating ease and
performance of the compact
sweep tester Polyskop SWOB 5
(now up to 1.3 GHz) have been
enhanced even more through a
new digital display store and a
log-amplifier plug-in.

Rohde & Schwarz GmbH & Co. KG
Posttach 80 14 69

D-8000 Miinchen 80

Federal Republic of Germany

Telex 523 703 (rus d)

Phone internat. +(4989) 4129-1
Independent concern
(established 1933)

represented in 80 countries

. \y msmAu.omuulmwnn(- DRIITAL DISPLAY STORE - BDS

e
A )

3438001202

Digital display store BDS

Even at slow sweep rates the BDS
permits simultaneous, flicker-free dis-
play of two test curves plus associated
information like frequency markers and
level lines. Storage of four sweep
curves is possible, and the contents of
any two memories can be added and
subtracted, thus enabling compen-
sation of frequency-response errors
for instance. The optional average-
value memory averages 4,8 or 16
successive sweeps, making it possible
to suppress random interference on *
the sweep curve (e. g. noise). If the
BDS is used with its optional IEC-bus
interface, the contents of all memories
can be read out, converted and read

in again by a desktop controller.

&

ROHDE&SCHWAR

BCHWARZ

The log amplifier SWOB 5-E3 (right
in the photo) has a digital level display
and the following new features:
® AF input for test items with built-in
rectifier
® automatic setting of reference levels
® signalling of excessive interfering-
signal levels
® gain of active demodulator taken
into account in level measurements
The measured value indicated can be
absolute in dB (V) and mV (with auto-
ranging) or relative in dB, and for
relative measurements the reference
level can be set anywhere between _
Oand —100dB (V).

Ask for the new data sheets
SWOB 5 and BDS

Electronic measurements - Broadcasting
Radio communications - Radiomonitoring

Circle 42 on reader service card
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Switch on fast to a new world of power devices.. .
devices that are easy to drive fromICsand uPs...
devices like our unique GTO switches that turm off -

fast - in less than a microsecond .

are ideal for this digital decade.

See Philips first when you've got a powgr problem.

.. devices that

amps .

-
>

Get your answer to the question of how many
.~how fast..
today for our new brochure ‘Power at your
Command'. It gives full details of GTO and

.and what voltage by sending

POWERMOS devices, plus the rest of our

We cover the technology and application spectrum

with these and other exciting devices.
is therefore objective and.our concerm is with
making sure you get optimum design results.

[N ,
‘POWERMOS
POWERMOS is Philips’ shorthand
for Power S FETs. Features
include:
Durect drive !’rom TTL/LSI plus
' output ports. Controls up to
'30 A from a few volts and almost no '
drive power.
asP switching; Several imes
faster than bipolar, evervah order of
raagnitude for certain tYpes
/Optimum reliability via out-,
standing SOAR characteristics.
No¢ secondary breakdown: as
device heats up, resistance
ingreases and current goes down.
Therefore no hot spots or current
hogging and automatic
equalisation throughout chip.
Easy parallel operation. Devices
- share current evenly, Those that
heat up will increase in
on-resistance and shift current to
another branch.
" High power amplification.
Typically, an order of magnitude
higher than bipolar. -
These features make POWERMOS
ideal for inductive load switching,
v%}[ched-mode power supplies
(SMPS) and motor control. For
SMPS they allow frequend1es to be

, = moxe than doubled, bringing

further reductions in system size 11
ahd weight. _ A J

.

cOmprehenswe range. ¢

Our advice Phlhps Industries,
Electronic Components and Materials Division,
Emdhoven The Netherlands
e ' H
[POWER-| Main |GTO| GTO
| MOS |Applications | | GT®...standing for Gate Tumn-
® | Automotive | | Off...is the nearest thing yet to the
| | Light ballast (TL) B B &erﬁelct §<tenﬁqtr:>ndugto:' swité:h. L'gce
' T ; e thyristor, it can be turned on
° g‘;ﬁ%&gny/ B0 positive gate drive and like high- i
}— mestic —T voltage:transistors, it can be turned
| appliances off by negative gate drive. The
(washers; micro- | @ features of both devicescombine to
| wave ovens; ‘ give the best of both worlds, for
| cookers) || | example:
| Low-power motor| High hlocking voltage.
o control l Up to 1500 V.
(800 W typical) | Excellent overvoltage/current
Medium/high- | capability. Includes simple fuse
power motor o protection.
control | No commutation problems. GTOs
SMPS (switched- ] 1 can handle dV/dt rates of up to
o mode power 16-kV/ps.
supplies) | Controllable anode currents.
SRPS | “ Well in excess of average ratings.
(senes-resoi\iance ® Easy drive. Low gate trigger
7 power supplies) — | currents allow direct drive from ICs-
L |CRT deflection | @ . Fast turn-off. GTOs can be

LIV

GTOs are available in isolated TO-238
and plastic TO-220 encapsulations.
POWERMOS switches come in metal
TO-3 and TO-220.

We'll keep'you well powered

switched offin less than1ys.
These last two features are typical
for bipdlar devices, but GTO
figures are consideraljly superior.

. The overall combma‘hQn of high

cun‘am and voltage handling, easy
gate >'drive, fast switchingand®™ ~ ™
rugged construétion therefore
make GTO devices ideal fora very
wide range of applications.

PHILIPS
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o JEPA

“AUTOMOBILES

SEPA has long been fully familiar with
industrial instrumentation, especially
that used in the automobile world. This
fund of experience is freely available to
customers to cater for their needs with
regard to on-line or end-of-line
inspection, tests and inspections in test
rooms, and high-precision instruments.

Among the several systems SEPA offers,

particular mention can be made of that
devised for the automatic running of an
engine test room.

4E Circle 44 on reader service card

This is a highly sophisticated system
that permits the execution of test cycles
programmed in computer language in
either automatic or manual mode. The
micros forming part of each local unit
and the central unit gather, process or
store data on the engine under test.
These are then displayed locally
(monitor, print-out, etc.) and centrally for
graphic processing (plotter, discs, etc.).

Systems designed and manufactured by
SEPA for car electrical equipment
automatic test, test benches automation,
carburettors and distributors inspection
and gearbox noise analysis are further
dependable examples of SEPA’s activity
in the automobile instrumentation sector.

Societa di Elettronica per 'Automazione S.p.A.
Corso Giulio Cesare 294 - 10154 Torino (Italy)
Tel. (011) 205.3371 - Telex 221527 Sepa |

Electronics/November 3, 1981



More than just
another Spectrum Analyser. &

-

L

The Solartron 1200 Signal Processor.

MEASUREMENT
Two channel, floating.
Autoranging: 10mV to 300V.
Resolution: 11 bits.
Windows: rectanguiar, flat-top, Hanning.
Integration, differentiation.
Engineering units.
Acoustic weightings.
Triggers, pre-triggers.
Synchronisation.

ANALYSIS
Resolution: 500 lines, 2mHz.
Bandwidth: 30kHz.
Linear, log, /4-and full octave.
Zoom: x2, x5. Expand: 4 decades.
Noise source: multi-sine, prbs, impulse.
Storage: analysis settings, data.
Auto- and cross-power and correlation.
Transfer function. Coherence.
Cepstrum. Synchronous spectrum.
Computed power and noise bandwidth.

ARGENTINA Buenos Aires 362-7770, AUSTRALIA
Sydrey 439 3288. AUSTRIA Wien 835628.
BELGIUM Bruxelles 3847309, CHILE Santiago 82691.
DENMARK Hilerod 2955522, EGYPT Cairo 7051 21,
FINLAND Helsinki 738265. FRANCE Villacoublay 946 9650,

DISPLAY
High resolution, 9-inch, raster scan.
Single: any function, waterfalil,

two functions overlaid.

Dual: two independent functions.
Bode, Nyquist, co-quad plots.
Full cursor control. Variable resolution.

INTERFACES
IEEE 488 and plotter output.

Quite a list—and all features are
standard. No need for add-on options; this
is how the 1200 gives you more. A product
designed with the engineer in mind and
which has unnvalled ability to take maxi-
mum advantage of dynamic measurements,
whether in the time or frequency domain.

GERMANY Munchen 854 3071, GREECE Pireaus 423471,
INDIA Bangalore 52321. ITALY Milano 366000,
JAPAN Tokyo 1790789, KOREA Seoul 566131, KUWAIT
Safat ©33526. MALAYSIA Kuala Lumpur 482226, MEXICO
536 09 10. NETHERLANDS Rijswik 996360, NORWAY

AN

Brilliant ergonomic design enables
simple operation. A mimmum of main
controls supplemented by ‘soft-keys’ guide
you to just the settings you need.

The 1200 provides a capability
which gives unrivalled analysis of dynamic
performance.

No other unit can offer such features
as standard and at such a realistic price.

Please phone and find out how the
1200 Signal Processor can benefit you.

SOLARTRON

Schlumberger

John Shave, Product Manager,
Solartron Electronic Group Ltd.,
Farnborough, Hampshire, England GU 14 7PW.
Tel: Farnborough 44433 (STD 0252)
Cable: Solartron Farnborough, Hants.
Telex: 858245 Solfar G.

Oslo 141290, PAKISTAN Karachi 514523, PORTUGAL
Lisbon 370317, SINGAPORE 2927645, SOUTH AFRICA
Johannesburg 220269, SWEDEN Lindingo 7652855,
SWITZERLAND Zunzh 528880, TAIWAN Taipei 3910822,

THAILAND Bangkok 251 9770, TURKEY [stanbul 8300303,
UAE Dubai 32229, USA Los Angeles 641 7137.
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6809

PMDS - Philips Microcomputer Development System ~ lets you get to work
immediately with today’s most important chips, thanks to a range of quickly
interchangeable, plug-in MABs (Microcomputer Adapter Boxes). And that
range is continually being updated to cover new pPs coming onto the market.

68000 etc.

6800/02/08

6500/1

Available now is full support for 8085, Z80, 2650, 8809,
6500 family and 6500/1. To be added in the coming
months are 6800, 6802, 6808, 68000, 8048 family and
8400 family. So PMDS is a highly versatile system,
that keeps pace with your changing demands.

In addition, PMDS has a powerful multi-emulation
capability that allows simultaneous emulation of up to
4 different microprocessors to debug complex
systems using synchronized or inter-related
breakpoints, giving a complete picture of overall

Multi-emulation in a 2-microprocessor system.

Other powerful PMDS development tools include:
PASCAL for simple programming of 8085, Z80 and
6809 with extensive debug facilities; real-time
emulation for testing and debugging at true system
speed - up to 5 MHz for 8085-A2, 4 MHz for Z80A,

2 MHz for 68B09 etc.; step-by-step logic analysis
with a 255-word, 48-bit wide trace memory to show
you events in program and externali history using
pre-selected breakpoints; symbolic debugging with
automatic cross-referencing of symbolic values to
absolute hexadecimal values; and I/0 simulation
using built-in software commands to specify PMDS
system elements.

And with PMDS, these tools are easy-to-use, thanks
to interactive software that gives full operator
guidance. To find out more about PMDS’
comprehensive development tools, wide micro-
computer coverage and programmed system
extension, contact Philips Industries, Test &
Measuring Dept., TQIII-4-62,

5600 MD Eindhoven, The Netherlands.

PHILIPS
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Network analysis
for AF, video and IF circuits

IEC625Bus ) +uP

EETS -
& TUNER - SR 200 @ TUNER - 0.1-1000 MH: - ZPY-EZ

9 9

% @

i 1)

SRR EEE

g3

The new tuner plug-in ZPV-E 1 now extends the frequency range of the vector analyzer ZPV down to 10 Hz.
So, together with the other tuner plug-ins, the E 2 (0.1 to 1000 MHz) and E 3 (0.3 to 2000 MH2), the ZPV now
gives you an overall range of 10 Hz through 2 GHz. The ZPV-E 1 offers:

a wide choice of parameters a broad range of applications and features like

voltage control loops frequency range 10 Hz to 50 MHz
phase crystals dynamic range > 110 dB
impedance crystal filters sensitivity typically 1 uV
admittance AF subassemblies listener/talker functions in line with
group delay video and IF subassemblies IEC 625-1 (IEEE-488)

reflection switching power supplies high measuring rate

VSWR delay lines switch-selected test bandwidths

s-parameters
One basic unit and three inter-
changeable plug-ins —that means the
flexibility you need for uses from 10 Hz
to 2 GHz, and at a price no similar unit
can match. Ask for the new brochure:
Info ZPV-E 1
and if you’re new to the world of the

Rohde & Schwarz GmbH & Co. KG ZPV, ask for the 56-page

Postfach 80 14 69 Info “ZPV Applications”.

D-8000 Miinchen 80
Federal Republic of Germany

Telex 523 703 (rus d)

Phone internat. +(4989) 4129-1

Independent concern

(established 1933) ROHDE &SCHWAR Electronic measurements - Broadcasting
represented in 80 countries Radio communications - Radiomonitoring
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Low-cost system lets
personal computer
control experiments

by Kevin Smith, London bureau

Personality modules interface
with various computers;

bus carries variety of analog
conversion and control cards

Many an engineer has ycarned to
control an experiment or collect data
using an inexpensive personal com-
puter instead of a costlier minicom-
puter or data-logger system, but has
encountered snags interfacing the
computer with his or her system.
Just this problem has provided a liv-
ing for onec small British company,
Digital Design & Development Ltd.,
which has developed custom inter-
faces for the job.

Now the company has advanced a
stage to market a universal interface
system called Inlab that connects
most personal computers to its range
of interface modules. The company’s
modules can be configured to read
parallel data, actuate external cir-
cuits, control instruments with bina-
ry-coded decimal logic inputs, sense
contact closures, drive analog signals
into proportional controllers, and
communicate with remote terminals,
to name only some possibilities.

The design approach is quite sim-
ple, says Kahtan T. Kibasi, a found-
cr and director of the London-based
firm —*“to take most popular micro-
computer buses and convert them
into a standard interface bus.” All of
the company’s standard interface
modules, among them analog-to-dig-
ital and digital-to-analog converters,
instrumentation amplifiers, multi-
plexers, opto-isolators, and so forth,
can be directly addressed from the
Inlab bus.

Electronics/November 3, 1981

Physically, Inlab comprises a 19-
in. card frame with DIN 4162 indi-
rect connectors wired into a parallel
backplane. A regulated power supply
of £50r 215 v occupies a card slot
at one end of the rack and powers all
modules plugged into the rack. A
single-board controller — Digital De-
sign calls it a personality module —
for the target computer is installed
at the other end of the rack to make
Inlab appear either as an IEEE-488
talker-listener, an input-output
mapped system, or a memory-
mapped system.

Multiple personalities. The desired
interfacing with the outside world is
then achieved by adding as many as
16 addressable cards from the com-
pany’s interface selection. The firm
has developed personality modules
for most popular personal comput-
ers, among them the Commodore

i - —

Pet, Sharp MZ80, Aim 65, HP 85,
Apple I1, Superbrain, PDP-11, TRS-
80, and VIC 20.

The interfaces vary in complexity
and specification. The Apple, for
example, was particularly tricky and
required a card to fit into the Apple
slot with address lines, buffer, and
data-bus transceiver, as well as a
socket for 2-K bytes of erasable pro-
grammable read-only memory.

The core of Digital Design’s uni-
versal interface system is the com-
puter interface board or personality
module. It is built around an Intel
8255 programmable chip for periph-
eral interfacing, with its three latch-
ed bus ports connected to the Inlab’s
internal 24-bus lines. The 8255
accepts data, address, and control
lines and proceeds to put them out in
the Inlab bus format.

The unit works much like an

9E
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ITEEE-488 bus with multiplexed cy-
cles for separately addressing devices
connected to it, then reading or writ-
ing data from or to the device so
addressed. Port A is bidirectional
and can read or write data. Port B is
used with a nibble (4 bits) of port C
to provide a 12-bit latched output,
needed for driving the 12-bit d-a
converter boards.

The last four lines of port C are
used as an address-select enable. In
addition to these 24 data lines, four
bus lines are provided to pipe 5- and
15-v supply voltages to the boards;
two lines are reserved to route ana-
log signals to converters; and two
lines carry read and bus-busy sig-
nals.

Digital Design now has a well-
developed set of interface modules
that includes 8-, 12-, and 13-bit a-d
converter boards, multiplexing ana-
log input boards, an amplifier card,
an opto-isolated relay card, 12-bit
d-a converter, a digital input card
that accepts up to 6 BCD digits, an

RS-232-C serial communication
card, a stepper motor indexer card,
and a prototyping card.

Of course the IEEE-488 bus is
designed to eliminate interface prob-
lems. But, says Kibasi, not every
instrument and even fewer personal
computers have that interface. Stan-
dardization aside, he believes his sys-
tem can provide a cheaper solution.
Many organizations will buy Digital
Design’s cards off the shelf, but nev-
ertheless the company expects that
some of its business will continue to
come from customers wanting pack-
aged systems.

Digital Design and Development Ltd., 18/19
Warren St., London W1 5DB, England.
Phone 01 387 7388 [441]

Correction

In “‘Traveling-wave tube’s brazed con-
struction helps heat escape” (Sept. 8,
p. 9E), the operating band of the
TH3640 should have been listed as
5.850 GHz to 6.425 GHz, instead of
5.925 GHz 10 6.425 GHz.

Low-cost voltage references
drift only 25 ppm/°C

In line with the move towards the
use of low-power high-density micro-
circuits is a range of low-power volt-
age-reference sources from Ferranti
Electronics Ltd. The range of parts
features a knee current of 150 uA,
excellent temperature stability, low
dynamic impedance, and a choice of
initial voltage tolerances of 1%, 2%,
and 3%.

Initially, the reference line will
consist of three generic types with
voltages of 2.5, 5, and 10 v, desig-
nated ZNREF025, -050, and -100,
respectively. These devices will be
offered in full military and commer-
cial grades. The full military grade,
for example, will have a typical tem-
perature coefficient of 35 ppm/°C
and a maximum of 50 ppm/°C over
the operating temperature range,
—55° to +125°C. The commercial-

Yes, it's true.

The best selling terminal in its class
now has the best price in any class.

That's the only way we could've im-
proved our Dumb Terminal™ video
display. We had already done every-
thing else so well that the Dumb
Terminal was renowned the world
over. With over 150,000 shipped, and
more on the way every day.

So now you can buy the ADM 3A for
a mere $595 (quantity one), and the
ADM 5 for a paltry $645. But don't let
the price tags fool you. They're the
same, dependable Dumb Terminals
they've always been. We didn't
change that.

The ADM 3A still has all the same
reliable features that made it a best-
seller. And the ADM 5 has even more
operator conveniences. Like reverse
video, reduced intensity and reverse
video/reduced intensity. Limited edit-

Lear Siegler Authorized Distributors: AUSTRIA Micro Automation
Vienna Tel 222 835634, BAHRAIN Mantech Computer Services Tel 252600
BENELUX Computec Waalre Tel 4304 5865, CYPRUS Logimetrics Nicosia
Tel 44400, DENMARK Iversen & Martens Holte Tel 452 424711, FINLAND
Jertec Helsinki Tel 585133, FRANCE Technology Resources Neuilly Tel 747
705], GERMANY Deutsche Eurotech GmbH Meerbusch | Tel 2105 73073,
GERMANY Teleprint/TDC Frankiurt Tel 6196 46060, GREAT BRITAIN ITT
Microprocessors Harlow Tel 0279 26777, Penny & Giles Christchurch Tel
04252 71511, Peripheral Hard ware West Molesey Tel 01 941 4806, Riva
Terminals Ascot Tel 03447 5193, GREECE Infodata Athens Tel 642 1368
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grade device will have a temperature
coefficient of 15 ppm/°C typical and
25 ppm/°C maximum over the tem-
perature range of 0° to 70°C.

In volume, the devices will cost in
the region of $1 for the 1% tolerance
part (with the 10-v part priced at
about $2). They are available in a
three-lead transistor package, the
third pin of which can be used to
trim the output voltage over a 5%
range.

The design of these references
uses an entirely new circuit concept,
one feature of which is the ability to
change reference voltage by a single
interconnection-pattern modifica-
tion. Already 4.0- and 6.2-v versions
have been designed and will be
added to the range in the near
future. Applications include data-
acquisition systems, portable instru-
ments, codec systems, and digital
voltmeters.

Ferranti Electronics Ltd., Fields New Road,
Chadderton, Oldham OL9 8NP, Engiand
[462]

The Intellect 100 image-processing system
comes in a' desktop configuration for
research and production-line applications.
For more demanding tasks, the intellect 200
multipurpose system is available. Micro Con-
sultants Ltd., Kenley House, Kenley Lane,
Kenley, Surrey CR2 5YR, England [442]

This ceramic drilling machine is capable of
drilling holes from 0.001 to 0.25 in. in diame-
ter in materials such as ceramics or glass. A
'/s-in.-deep hole can be drilled through glass
in 3 to 4 seconds. The Meclec Co., 5/6
Towerfield Close, Shoeburyness, Essex SS3
9QP, England [448]

ing with erase to end of line and erase
to end of page (which reduces the
load on your host computer). A gated
extension port. Even a full integral
numeric keypad. And they said it
couldn’t be Dumb.

So there you have it. The same two
proven Dumb Terminals, two new low
prices to save you even more money.

And when you think about it, sav-
ing money is a pretty smart idea.

Contact your nearest Lear Siegler
Authorized Distributor or: Lear Siegler
Data Products Ltd., Orchard House,
Connaught Road, Brookwood, Surrey
GU24 OAT, United Kingdom Tel:
Brookwood (048 67) 90666 Telex: 859415

6

LEAR SIEGLER, INC.
DATA PRODUCTS LIMITED

Dumb Terminal 1s a registered trademark of Lear Siegler, nc
Quantity One U.S. Price!

ICELAND Ortolvu Taekni Reykjavik Tel 11218, ISRAEL Information
Syslems Tel-Aviv Tel 483261, ITALY Stelit Rome Tel 501 2996, Tele onnt Milan Tel
2155724, NORWAY Kjell Bakke Nygata Tel 711872, PORT G}& L Datamctic
Braga Codex Tel 27027 REPUBLIC OF IRELAND Cara Data Process.ng
Dublin Tel 602066, SOUTH AFRICA Data Corporation of S.A. Johannesburg
Tel 287911, SPAIN Specific Dynamics lbena Madrnid Tel 403 0362, SWEDEN
Da(amom AB S!gluna Tel 760 51655 QWITZERLAND Rotronic Zurich Tel

o Resources Bern Tel 223973, Teleprir .TD(, Zunch Tel JSB
N. SAUDI ARABlA 'SYRIA Orcent Co nputer Divis

~us Tel ‘43\, )00, Micrelectro Developments Tel 0582 MI/JJ

z.

Damasc
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Benchtop multimeters with sine-wave (model
3050) or true root-mean-square (model RMS
3060) calibration measure voltages up to 1.5
and 1kV, currents to 10 A, and resistance to
20 MQ. Beckman Instruments Ltd., Mylen
House, 11 Wagon Lane, Sheldon, Birming-
ham B26 3DU, UK [443]

The E-2A-5V dual in-line reed relays are
impervious to flow soldering and solvent
cleaning. They have two make-break con-
tacts, a coil resistance at 25°C of 200 , and
a mean time before failure of 4.7 x 108 oper-
ations. Erg Industrial Corp., Luton Road,
Dunstable, Beds. LU5 4LJ, England [444]

DI P AL
& MIETO ah2-200%

1999 10"° @ -

The Milli-TO measures resistances of 0.1 mQ
to 2x 10" Q. The measuring dc test current
is limited to 500 mA in the low-resistance
range. Measuring voltages are 10, 100, and
500 V. Dr. Kamphausen GmbH, Aachener
Str. 30/31, D-1000 Berlin 31, West Germany
[445]

12E

The Adcola 444 electronically controlled sol-
dering tool operates from a 24-V, 50-A,
50-Hz supply and heats to a point adjustable
from 220" to 420 C. It is free of line interfer-
ence or magnetic effects. Adcola Products
Ltd., Adcola House, 113 Gauden Rd., Lon-
don SW4 6LH, England [446]

. T1 2348567890012
q =
| LI WA O))) 0 A

The 144-by-144-mm muitigraph records on
thermosensitized paper the state of up to 12
independent objects and enables their oper-
ational status to be signaled by light-emitting
diodes. Siemens AG, Zentralstelle flr Infor-
mation, Postfach 103, D-8000 Munich 1,
West Germany [447]

* E
Water- and air-cooled solid-state ac control-
lers for electric resistance welders deliver
currents of 0.500 to 0.3300 A root mean
square at peak voltages up to 2,900 V and
with nonrepetitive surge currents up to 21
kA. Marconi Electronic Devices Ltd., Car-
holme Road, Lincoln LN1 1SG, UK [449]

Type Sns 1208 s a multirange amplifier for
use in fm radio and all television ranges. It
provides output levels between 102 and 105
dBuV at typical amplification values of 20
dB. It is intended for community antenna
systems. Hirschmann, P. O. Box 110,
D-7300 Esslingen, West Germany [450]

BZY88-series and 5-W axial zener diodes
have power ratings of 400 mW to 5 W and
voltages of 2.7 to 51 V. Nonstandard toler-
ances (dewn to 1%) and voltages are sup-
plied on request. They come in glass or
epoxy packages. Diodes Ltd., 16 The Broad-
way, Newbury, Berks RG13 1AZ UK [451]

. ‘,

In the SPX 410° fiber-optic link kit are a
Sweet Spot light-emitting diode, driver cir-
cuit, Schmitt-trigger receiver, 5 meters of
fiber-optic cable, and connectors. Honeywell
Control Systems Ltd., Honeywell House,
Charles Square, Brackneil, Berks. RG12
1EB, UK [452]
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Logical Logic Analysis

The orly logical way to analyse multiplexed data is to option, allowing data to be displayec in the same

demultiplex it. Which is just what Philips PM 3543 and language as the relevant processor.

42 Logic Analyzers do. So what you see, is what you thought and w-ote....
Moreover both instruments feature a disassembler for most popular 8- and 16-bit pPs.

PM 3543 logic 'scope PHILIPS
% LSA AUTO START
sSTO0P

e |

TRIGGER
SEG DELAY FALSE
DISPLAY |
como crark! 'f
EXCH  HIX  BPECL

-SELECTION
cuTt ﬁ

IACNU TRIGW DATA

DECR

RCL  INV  BLANK

ESHOLD CURSOR
- foLL

'
f-.

Duel clocking Disassembly

| enables 37 8048 8’_085— 80_86 28009_” mnemonics

channels __ available
of information to - at the touch of &
be collected. ’ \ »,  Switch -8085

shown here.

LAs with dual clocks mean that while PM3543 covers all 8-bit and analysis facility, allowing the
multiplexed address and data can multiplexed 16-bit pPs. software instruction and hardware
be captured sequentially, but The multiple disassembly implementation to be related
displayed side-by-side, on the option enhances analysis even directly. They also, as an added
same line. Philips LAs also make the  further by supporting the 8048,8080, bonus, function as excellent
same kind of savings on probe 8085, Z80, 6800 and 6502 in asingle 35 MHz/2 mV oscilloscopes.
connections as the multiplexed package. (Note: a single package Eulld8tals from:
devices make on pins. supporting 8086/88, Z8000, 6809 a9 from:

This makes PM3542 ideal for and 1802 will be available by end’81.)  Philips Industries, TQ Ill-4-62,
8-bit PCs like the popular 8048, Both LAs feature a real-time Eindhoven, The Netherlands.

PHILIPS
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Has Ceramics Become Close
to the Human Voice?

PIEZO SPEAKER

r Coping with the Age of Voice Synthesis

It has been a everlasting dream for human being to
communicate with electronic devices. Now, the age
of so-called speaking electronic device is about to
come thanks to the rapid progress of voice synthesiz-
ing technique of 1C and LSI.

In order to meet the demand in the market, MURATA
has developed an epoch-making product, PIEZO
SPEAKER, which drastically changed the concept of
the conventional buzzer as a communication signal.
MURATA fully employed not only the latest tech-
nique of developing new material and thining tech-
nique corresponding to the trend of low frequency
range but also various techniques accumulated
through long positive achievements for the purpose of
developing PIEZO SPEAKER. MURATA's PIEZO
SPEAKER guarantees high sound pressure and clear
sound, which is ideal for melody or synthesized voice.
BPiezo speaker for synthesized voice

® Frequency Range: 500Hz~20KHz ® Capacitance: 140nF at 120Hz
120Hz ®Impedance: 1.2KQ at 1KHz @input Volt.. 30Vp-p max.

Frequency Char

Operatng Volt 15Vrms
Distance 10cm l

I »-, .["'LW

FrequencylHz)

vS8-41025-07AR

multata

MURATA MFG.CO,LTD.

HEADQUARTE RS Nagaokakyo shi, Kyoto 617, Japsn

MURATA CORPORATION OF AMERICA

MURATA ERIE NORTH AMERICA INC

MURATA ERIE ELECTRONIK GMBH (West Germany) "

MURATA ERIE ELECTRONIOUE. S.A, (F cance} hone 558.0901 Telex 204520 ERITAON PARIS
MURATA ERIE ELETTAONICA S.A.L. (1taly) t
MURATA ELECTRONICS SINGAPORE (PTE ) LTO
MURATA COMPANY, LIMITEQ (Hong Kong)
TAIWAN MURATA ELECTRONICS CO.. LTO
MURATAMFG CO. LTO Seoul Branch IKores)

hone K306201~2 Telex 86208 HKMAT HX
Phone 042 314151~2 Telex 51249

ey
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The QCW 123 continuous-wave laser diode
provides 6 mW of power at a threshold cur-
rent of 200 mA and at an operating current
of 250 mA. The 1.3-um laser diode comes in
a modified TO-5 package. Laser Optronic
GmbH, Eversbuschstr. 200, D-8000 Munich
50, West Germany {453]

The GMOS range of 50-W switching power
supplies have outputs of £5, £12, £15, or
118 V dc. Their mean time between failures
is 250,000 hours, and input voltages range
from 198 to 264 V ac. Gresham Lion Ltd.,
Gresham House, Twickenham Road, Fel-
tham, Middlesex TW13 6HA. England {454]

The 1696 two-part printed-circuit connector
comes in two or three rows with up to 96
contacts inlaid with gold up to 3.0 gm thick,
on 2.54- or 5,08-mm centers. Contact resist-
ance is at most 20 mQ. Ultra Electronic Com-
ponents Ltd., Fassetts Road, Loudwater,
High Wycombe, Bucks. HP10 9UT, UK [455]
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Powerful s S
Tektromx Desktop Bl

work right away with the help of
om ute rs and | Tektronix software. We have
| three desktop computers and
| applications software to solve a
APR Catlons wide range of engineering

problems.

are can SOlve A low-cost Tektronix 4051

desktop computer can run your
Our ro le ms project schedules using micro

y p ° PERT® software; and it can
produce other useful manage-
ment tools. The high-perfor-
mance Tektronix 4052 can
handle complex statistical
analysis, production testing and
digitising. And the powerful,
large screen Tektronix 4054
can construct detailed schema-
tics, layouts and engineering
drawings. We also have plotters
and copiers which produce the
final drawings and prints thus
increasing productivity even
further.

In support, Tektronix has
developed a full range of appli-
cations software for Statistics,
Analysis, Digitising, Project
Management, Technical Docu-
mentation, Schematics and
Drawings. Tektronix Software
packages have unique compa-
tibility features to exchange
information from one program
to another.

Send for more details by
completing and returning the

r

Please send me information on
Tektronix Desk-Top Computers

Name

Position B
Company
Address

[ y—————
v e S It _ _

P"i . -’i’ .F:,PJ'FPPP? - Telephone

-+ Lol E Tektronix Europe B.V.
Postbox 827,1180 AV Amstelveen
The Netherlands

S : 5 — L
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Iskra - specialized and worldwide in electronics

Let us show
how we can help you
solve your problems

We develop, design, manufacture, supply, install and maintain

Communication equipment and systems

Computer and related equipment

Automation of traffic, power generation/distribution and industrial processes
Test and measuring equipment/instruments

Active and passive electronic components

Electromechanical devices, components and sub-assemblies

Electrical and electronic equipment for motor vehicles

Consumer products

Offered: licences, partnership, patents, joint venture, know how, co-production
Make your choice of these lines to get complete information and offers

Facts about Iskra

30.000 employees
2000 research and development engineers
90 factories, research, marketing and other organizations; turnover $ 1.316 billion last year

24 trading companies, representative offices and production plants in 18 countries
all over the world
In period 1976-1980. Iskra's export increased by 142% reaching $ 145 million in 1980.

In 1981, the export is expected to be $ 200 million and in the period 1981-1985
over $ 1.5 billion,

Ask for a free copy of our brochure. Annual Report '80. catalogues. literature.

See us at the International Fairs in Paris. London. Birmingham, Hannover. Basel.
Leipzig. Munich. Kéin. Milan. Moscow. Poznan. Budapest. Brno. Ljubljana. Zagreb.
Belgrade. Bagdad

%/ Iskra

For more information call or write

Iskra Commerce. Trg revolucije 3. 61001 Ljubljana. Yugoslavia. Telephone-International: + 38 61 324 261.
Telex: 31 356 yu iskexp. or contact our subsidiaries in Brussels, Paris, Gonesse/Paris, Milan.

Barcelona. Solothurn (Switzerland). Coulsdon/London. Syosset/N. Y., Stuttgart. Munich,

Dusseldort. Prague. Cairo. Tehran. Berlin, Warshaw, Bucaresti, Istanbul. Caracas. Moscow. Quito. Stockhom
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The model CM 5000 5'/+-in. Winchester drive
stores either 5.3, 10.7, or 16 megabytes,
depending on the number of disks. All three
have an average access time of 105 ms and
feature a recording density of 8,650 b/in.
Kontron Gmb-, Breslauer Str. 2, D-B057
Eching, West Germany [456]

Priiz Wid 3
BPXL2120.01%
100 Ohm
19PN K

H
50 Ohm
tlppm/K

Types BPZ and BPXZ high-precision resist-
ors have temperature coefficients of less
than £ 1 ppm/°C and a long-term instability
of less than 0.01%. They come in values
between 10 © and 100 kQ and dissipate up
to 0.7 W. Burster, Talstrasse 1-7, D-7562
Gernsbach, West Germany [457]

Optoelectronic reflex coupler CNY70 uses a
gallium arsenide luminescence diode as a
transmitter and a silicon npn phototransistor
as a receiver. It has a high sensitivity and low
temperature coefficient. No adjustments are
necessary. AEG-Telefunken, P. O. Box 1109,
D-7100 Heilbronn, West Germany [458]
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QUALITY
MONOCRYSTALS

for microelectronics,
laser electronics
computer hardware,
optics, medicine,
other scientific

and applied arts

EFFICIENTLY
GROWN IN

“SAPFIR-1M” UNIT

“SAPFIR-1M” @ high-melting single crystals grown by

“SAPFIR-TM"
“SAPFIR-1M"

“SAPFIR-1M”

“SAPFIR-TM"

the directed crystallization technique
in vacuum or noble gases

plate- or chip-shaped sapphire mono-
crystals can be grown

uses any type of initial material for its
charge: powders, ceramics, crystal
production and working waste

performs additional purification of the
initial substance in the course of
crystallization, due to high tempera-
tures, vacuum and developed melt
surface

turns out highly homogeneous crystals
requiring no specific heat annealing,

owing to the optimized configuration

of the heat-protection field yielded by

the heater-screen system

WAFER SIZES, mm:
DISCS — dia. 100

thickness 200-300

PLATES (CHIPS) —
length 200
width 100
thickness 25

POWER
CONSUMED, kVA 40

DIMENSION , mm 2,000 x 1,400 x 1,500
WEIGHT, kg 2,000

TECHMASHEXPORT

35 Mosfilmovskaya Ul. 117330 Moscow, USSR. Tel.143-86-60.

Telex 411068 TEHEX SU

411228 TECEX SU
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ABOUT

MAINTENANCE...

WP A INORMATIUT. w81 v #D
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Maintenance of MICROPROCES-
SOR SYSTEMS can be expensive
if the tools and procedures aren’t
just right.

M.S.T. Case solves many problems:

e low level maintenance by a non-
specialist,

e subunit service,

e software maintenance.

All the necessary functions are
combined in a portable format.
M.ST. case, a true real time test
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system, also serves for develop-
ment and production.

Major microprocessor families are
treated by one of 2 different emu-
lation methods:

— standard “in-circuit” emulation,
- “parallel connection” emulation.

Versions available (Sept. 81):
6800-6801-68701-6802-6803
146805-6808-6809-8080-8085
Z80.

Designed and manufactured
in France.

New products international

RA.

informatique

PROJECT ASSISTANCE
73, rue des Grands Champs - 75020 PARIS
Tél. (1) 379.48.51 - Télex 240645 F

TEL INTER AKTIEBOLAG  DATA MEDIA
FORSHAGAGATAN 58 74, rue Michel

S 123 21 FARSTA1 4547 HACCOURT
SWEDEN BELGIUM

Tél. 08/94.04.90 Tel. 0417924 14
Télex 100.08 Télex 41289

MIKROTEC

94 Rosenbergstrasse
7000 STUTTGART 1
GERMANY

Tél. 0711/611036
Télex 0722818
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4, av. Laurent Cély
92606 ASNIERES
FRANCE

Tél. (1) 791.44.44
Télex 611448

The FM77T iiquid-crystal-display frequency
meter, for radio-receiver applications, mea-
sures frequencies up to 3.999 MHz. Stability
i better than * 1 digit over a 10°-10-30°C
range. Thurlby Electronics Ltd., Office Suite
1, Coach Mews, The Broadway, St. lves,
Huntingdon, Cambs. PE17 4BN, UK [459]

The series 800 relays have coils that operate
at frequencies five times higher than conven-
tional types. Current consumption for the 5-v
vergion is only 3.8 mA. for the 12-V version
2.1 mA, and for the 24-V model 1.5 mA.
Elfein GmbH, Weiner Str. 120, D-6000 Frank-
furt, West Geemany [460]

The MD20€ nieter measures ac and dc volt-
age, current, and resistance in 32 ranges. It
has an electranic probe that covers tempera-
tures from —55° to + 125°C with an accura-
cy of £1°C. The Weir Electrical Instrument
Co., Bradford-on-Avon, Wiltshire BA15 1BU,
England [461,
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WHO MAKES THE
FASTEST +0.01%
S/H AMPLIFIER ?

“WWTELEDYNE PHILBRICK

Of the half dozen high speed, high resolution sample/hold
amplifiers available today, only the Teledyne Philbrick 4860
acquires a full 10V signal to +0.01% (= 1mV) in less than

200nsec. Only the 4860 tracks signals to 16MHz, and only
the 4860 settles to +0.01% 70nsec after a hold command.
Features include a 24 pin DIP, TTL compatibility, a + 10V
input/output range, +0.005%FSR linearity, and 875mw

max power consumption. —55°C to + 125°C (ambient)
operation and 883 screening are optional. Teledyne
Philbrick is a leading manufacturer of high speed
sample/hold amplifiers for both military and commercial
applications. We also manufacture precision high speed
and high power op amps, A/D-D/A converters and V/F-FIV

converters.

“/" TELEDYNE PHILBRICK

HEADQUARTERS: Allied Drive at Route 128, Dedham, Massachusetts 02026 USA
Tel: (617) 3291600 Twx: (710) 3486726 Telex: 92:4439 Cable: TELEPHIL

DIRECT SALES OFFICES

FRAANCE
Teledyne Philbrick France

77 Rue Carnot

92300 Levallos Perret, Frarce
Tet (1) 757.19-40

Telex (842) 613796

JAPAN

Teledyne Philbrick Jspan
Nihon Seimel Akasaka Building
81.19, Akasaks

Minatoku, Tokyo 107, Japan
Tel 4038921

Telex (781) 02424241

Chiyoda Butlding Annex

612, Nishi Temma, Kila-ku
Osaka.shi, Osaka 530

Tel (06) 365 0431

UNITED KINGDOM

Toledyne Philbrick UK
Heathrow House. Bath Road
Crantord, Hounslow, Middiesex TWS 9500 UK
Te! (01) 897-2501

Telex (851) 935008 (TDY UK G)
WEST GERMANY

Tetedyne Philbrick Germany
Falken Str, 12

D-2800 Bremen, West Germany
Tol 0421-313919

Tix (841) 0244016
Abraham.Lincoln Str. 38.42
D-6200 Weisbaden Wesl Germany
Tel 06121.7680

Stockman Str 47

8000 Muenchen 71, West Garmany
Tel 089.7915773

¥ TELEDYNE
PHILBRICK
4860

ADE e L.

AUSTRIA

Kantron GmbH & Co., KG
industriestrasse B13

2345 Brunn am Gebirge, Austria
Tel' 02236/86631 Tix: 847-79128
BELGIUM

Microtron PV B A In'l
Tremelobaan 131

2850 Keerbergen, Betgium

Te 016/600586

Telex (B46) 22606

OENMARK

Knud Kamuk APS

Eradebove; 31

DK-2800, Lyngby, Denmark

Tel' (02) 88 38 33

Telex: (855) 37166

FINLAND

Turion OY

Pyynikintie 5 K

00710 Helsinks 71, Finlang

Tel 372 144

Tolex. (857) 124388

GREECE

Bemetrius C Tzitiznias and Sons
4. ConstanhinoLpoleos Streat
Nea Smyrn

Athens, Greece

Tat (00 30 1) 9344790

Tatex (863} 218750
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HONG KONG, 8.C.C
Schmudt & Co. (Hong Kong) L1d.
281h Floor Wing on Cantre
111 Connaught Road, Central
Hong Kong. B C.C

Tol 5.455644

Telex' (780) 74786

INDIA

Electronic Enlerpnses

Post Bag No. 6367, Unit 216
RAegal Industrial Estate
Acharya Donde Marg, Sews!
Bombay 400 015, India

Tel 4430 96

Telex: 953 112971

IRELAND

Neltronic Limtied

John £ Kennedy Road
Nasg Road

Dublin 12, Irelang

Tet: (01) 501845

Telex' (852) 24834

ISRAEL

Ehna Ltd

P 0. Box 4130

Ramal Gan 52141, Izrael
Tet (03) 734129

Telex: (922) 33486

ITALY

Eledra 35 SPA

Viate Elvezia, 18

20154 Mitano, itaty

Tel: (02) 34 97 51

Telex: (843) 332332

KOREA

Vine Overseas Trading Corp.
CPO Box 3152

Seoul, Karea

Tel 266 1663

Tolex 24154

THE NETHERLANDS
MCA-Tronix Intl. b v.
Delftweg 69

2289 BA Riswik, The Nelherlanas
Tel 01513 49 40

Telex (844) 38314

NEW ZEALAND
Professional Electronics, Ltd.
P O Box 31143, Milford
Aukland 9, New Zealand

Tel: 49329

Tetex (791} 21084

NORWAY

Electrontx A/S

P.O. Box 4329

Torshov, N-Oslo 4, Norway
Tel’ 02-22 98 50

Telex (856) 19112
PORTUGAL

Ditram Componentes e. Electronica, Lda.

Av. Miguel Bombarda, 133, 1°D
Lisboa-1. Portugal

Tal: 45313

SOUTH AFRICA

K Baker Associates {PTD} t1d.
Etectronic Communications Group
P. 0. Box 41062

Cralghal 2024, South Alrlca

Tel: 788.170011/2

Telex 4.22033

SPAIN
Hispano Electranica s.a
Potigono Industrial Urtinsa - Alcorcon
Apartaco de Correos 48

Madnd. Spain

Tel 6194108

Telex (831) 224Cn

SWEDEN

Scancopter AB

Persikogaran 6668

162 04 Vailngby. Sweden

Tel' 08/380065

Telex: (854) 112C2
SWITZERLAND

Datacomp AG

Zuercherstrasse 20

CH.8952 Zurich-Schilferen
Switzerlang

Tel 017302165

T 53833

TAIWAN

Industral Electromes

61h Floor

141 Chung-Cheng St

Taiper, Taiwan, Mepubiic ol China
Tel; (02) 771 4257

Telex: (7685) 206

E (D)




ADVANCED INSTRUMENTATION FOR YOUR
ADVANCED PRODUCTION:

09VP-1000-002
PROJECTION LASER MICROSCOPE

With COPPER VAPOR LASER incorporated as the illumination and
brightness amplification source, you have sufficient brightness of the
image on the big screen in a well-lit room with the object illuminated
by 2—4 orders of magnitude less than in projectors with illumination
lamp

Complete with DEVICE FOR ADJUSTABLE-DEPTH LOCAL LASER
PROBING (several to dozen microns) of objects, simultaneously with
their observation, and DEVICE FOR MEASURING THEIR LINEAR
DIMENSIONS

Features LIQUID-CRYSTAL SCREEN in the projection microscope,
for clearer, sharper image

»

»

»

Magnification x100; x195; x500; x1000
Field of vision, mm 1.9x2.56; 0.39x0.5; 2.0x0.27
Resolution at x1000 magnification,

microns 1.0
Calibration of measuring device at

x1000 magnification, microns 1.6
Screen size, mm 192 x256
Power consumed, kW 2.0

Overall dimensions, mm 1585x 1450 x1332
Weight, kg 900

TECHMASHEXPORT

35, Mosfilmovskaya Ul. 117330 Moscow, USSR. Tel. 143-86-60; 143-87-51. Telex 411068 TEHEX SU; 411228 TECEX SU
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In celebration of the 50th anniversary of Electronics Magazine ...

The most exhilarating, comprehensible Ilhe editorial ef::t/i\on of

ectronics’ 50th Anniversary
look at past anq future . issue of April 17, 1980,
developments in electronics

beautifully clothbound and
that has ever been published. jacketed for your permanent

pleasure. 300 illustrations,
many in full color.
274 pages, $18.50

Painstakingly researched and written,
AN AGE OF INNOVATION gives you an
unforgettable overview of electronics.
Everything from the individuals whose
foresight and daring led to the great
advances ... . to the origin of specific
technological breakthroughs you use
in your own work and home.... to the

AN AGE OF
INNOVATION

The World of Electronics

) . . 1930-2000

challenges and discoveries we will face

tomorrow. by the Editors of Electronics

Order your copy today!
Electronics Magazine Books :ﬂ" A
P.O. Box 669, Hightstown, N} 08520 S8 . O Payment enclosed (] Bill firm  [J Bill me Name I
Tel. 609/448-1700, ext. 5494 L H) Charge to my creditcard: [ American Express Compan I
Send me “copies of An Age of Innova- [ Diners Club O visa [J MasterCard pany
tion @ $18.50 plus applicable sales tax. McGraw- Street l
Hill pays regular shipping and handling charges =
on pre-paid orders. Acct.No.___ DateExp. City State Zip I
Quantity discounts available. Ten-day money- On MasterCard only, . o I
back guarantee applies on all books. firstnumbers above name Signature £
USSP 1 o |
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examine...

a worldwide perspective.

——

Wherever you are in this world, whatever your
specialty...ELECTRONICS magazine’s exclu-
sive worldwide, international coverage of elec-
tronic technology and business guarantees that
our subscribers are the first to know precisely
what's happening. ..whenit's happening. . .re-
gardless of where it's happening.

From San Francisco to Tokyo, Moscow to Tel Aviv,
only ELECTRONICS covers the fast-paced
changes taking place in today's world of elec-
tronic technology. Our overseas editors don't
travel to where the news is breaking, they live
and work there. They examine and interpret
every significant technological and business
development on the international electronics

=

scene to make sure our subscribers nat only
keep pace. ..but keep on top.

You owe it to yourself and to your career to find
out why nearly 100,000 of your professwonal col-
leagues in 127 different countries explore the
world of Electronics on a regular basis. Devote
one hour of your reading time every two weeks
and we'll broaden your aimensions in ways that
no one else can. We'llkeep you current on what's
going on in the technology.

To start your subscription to ELECTRONICS
send in the subscription card found in this
magazine. Or, write directly to Subscription De-
partment, ELECTRONICS, McGraw-Hil, 1221
Avenue of the Americas, New York, N.Y. 10020.

Electronics
Magazine::

Electronics /November 3, 1981
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Why Do Things the Hard Way

Just Because You Know How?
PIPS Eliminates the Need to Program.

Sord has a better way for computer profes-
sionals who want greater speed and wider
freedom. Even preparing a third level analysis
program in Basic often means two or three
weeks of work. This steals your time, limits
your capabilities and slows operations.

PIPS, Sord’'s exclusive no-programming lan-
guage, eliminates programming and lets you
do everything by simple command. Together
with the new, compact M23 Mark III's high-
capacity 128K byte CPU, you are certain to do
a lot more faster than ever before.

PIPS and the M23 Mark Il easily make you a
better professional.

M23marklll

SORD COMPUTER SYSTEMS, INC.
Isoma No. 2 Bidg., 42-12 Nishi-Shinkoiwa 4-chome,
Katsushika-ku, Tokyo 124, Japan

Phone: (03) 697-8563 Telex: 2622393 (SORD J)

PIPS Cable: SORDCOMPSYS TOKYO

Inquiries from interested dealers and OEMs welcomed.

!
]
B
i
§

i
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| — HIGHLY EFFICIENT AND PRECISE

NUMERIGALLY CONTROLLED WIRE
EROSION MAGHINE

offering:

Cutting (metal removal) rate —
steel — 40 mm2/min
copper — 68 mm2/min

Coordinate work table travel —
400 x 250 mm

Max. size of worked parts —
430 x 270 x 120 mm

Untreated industrial water
ﬂ used as the dielectric liquid.

» The efficiency is particularly high when
% — punch-out dies and other press tools % — sintering dies

% — carbide inserts % — intricate-profile electrodes for conventional spark
erosion ¥ — other sophisticate tools and items are made.

Taper-cutting device is a very useful option.

THE OTS-3 NC WIRE EROSION MACHINE INCORPORATES
“Olivetti Controllo Numerico S.p.A.” CONTROL UNIT

n¢) TECHMASHEXPORT

35, Mosfilmovskaya Ul., 117330 Moscow, USSR, Telephone 143-86-60; 143-87-51. Telex 411068 TEHEX SU; 411228 TECEX SU
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Keep the mains voltage clean!
The new Standard requires. W&G helps.

Less pollution of 50 Hz mains is
required by the presently valia
European and DIN Standard
EN 50 006. Only through opti-
mum measurement techno-
logy can pollution on mains
and from loads be efficiently
located and then eliminated.
The A.C. Power Line Harmonic
Analyzer NOWA-1 now makes
that possible:

* Real time measurements of
harmonic spectra of voltage,
current, phase angle and
power outto the 50th harmonic;
* Expandedspectrum £50Hz
about any harmonic;

* Selective measurements at
any frequency between 16 Hz
and 2.5 kHz;

Electronics/November 3, 1981

* Results displayed on CRT,
nistogram for simultaneous
presentation of all harmonics,
scales: linear, expanded, log
(0.1 to 100 %) — digital display
of single measured value;

* Integral strip printer (auxi-
liary device) controlled through
adigital clock or by the event of
exceeding a limit value e.g. for
long-term monitoring;

* Versatility in conditioning
measured values: results clas-
sified, analog and video out-

put, data retention if a.c. power
drops out;

* Shortest measuring time
and simple operation through
most modern digital measurting
method and microprocessors;
* Interface Bus |IEC 625.
Whether you are in the manu-
facturing of electrical equip-
ment or are with a public utility,
the NOWA-1 offers you a great
number of applications.

Just ask for more information.

Circle 130 on reader service card
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Information Coupon

Yes, “Mains Poliution” is our prob-
lem. We want tc know more about
measuring technology complying
with accepted Standards. Please
send your color brochure, NOWA-1

Name
Firm
Address
Country
Tel. No.

W&G

Wandel & Goltermann
GmbH & Co - Abt. VW
P.O.Box 45 -FR.G
D-7412 Eningen u. A.
Tel. +(49) 7121-8911
Telex 07 29 833 wugc

E1232K
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XR-30 :
4 speeds 7 channels plus
one memo-announce channel

l'.[i
oo

°°°°°“0003959q6

-— i

Two new data recorders using
1/2-inch videocassettes, the XR-30
and the XR-50, combine 7- and
14-track recording capability and
open reel performance with the con-
venience of a cassette recorder.
They're light, compact and ideal for
field work—both have DC operated
power supplies. The XR-50 provides
14 channels of recording flexibility,
while the XR-30 provides 7 channels
plus one memo-announce channel.
Four switchable speeds range from
7-1/2 ips to 15/16 ips, and wide-
band FM recording is standard,
permitting high frequency data re-
cording. Any channel can be

modified for direct recording by
simply popping in an optional DR
amplifier board.

Tape position is indicated by
a highly accurate digital linear coun-
ter, and such parameters as time-
base error, jitter and dynamic skew
can be further improved by switch-
ing in the Tape Servo mode.

An optional AC power supply is
available for lab use, so whether your
applications are in the field or in the
lab, if you'd like cassette conveni-
ence, open reel performance and
multitrack capability, you really
should take a closer look at TEAC'’s
XR-30 and XR-50.

An important new data recorder
development from TEAC

The convenience of a cassette recorder
with the performance of open reel machines is now a reality.

XR-50
4-speeds
14 channels

L= ST

v:oE"ot:assETTE

XR-50
CASSETTE DATA RECOROER

®PONER

APt LD CHANNEL SELECYOR

TEAG CORPORATION: 3-7-3 Naka-cho, Musashino, Tokyo, Japan Tel: (0422) 53-1111

* U.S.A, B.J. Wolfe Enterprise Inc., Tel: (213) 877-5518 » Canada R.i. Nichols Co, Lid. Tel: {416) 651-3190 « Hongkong Dah Chong Hong Ltd., Tel: 5-261111, 5-226258
* Australia Jacoby Mitcheli Pty. Ltd., Tel: (02) 26 2675 » South Africa Maytair Sales (Pty) Ltd., Tel: (011)29-2921 « Belgium & Luxemburg Simac Electronics, Tel. 02-219.24.53

» Denmark Danbit, Tel: (03) 141515 « France Tekelec Airtronic S.A. Tel: (1) 534-75-35 » United Kingdom international Reccrders Ltd

Tel. 04427 5959 ¢ Holland Simac

Electronics B.V., Tel: 40-533725 e Italy A E.S.S.E. SPA, Tel: 54.64.741-2-3  Spain Ataio Ingenieros S.A., Tel: 733 0562, 733 3700 » Sweden teleinstrument ab. Tel: 08-380 370

e West Germany nbn Electronik GmbH, Tel: 08152/390
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If you've ever signal traced an analog
circuit, you can now troubleshoot digital
—even microcomputer-based circuits.
The breakthrough is B&K-PRECISION's
SA-1010 signature analyzer.
Manufacturers committed to cut-
ting service costs and reducing “board
float” problems are designing their
high-technology products for signature
analysis testing. Digital “signatures” are
documented in a service manual at various
circuit nodes in a properly functioning
circuit. The technician compares this
reference information with signatures
observed with the SA-1010 at those same
points in the circuit under test. When the
signatures match, the circuit is good. ..
when they don't the problem is isolated!

There are no complex waveforms or logic
tables to analyze. The SA-1010 does all the
work by converting lengthy digital bit
streams into easy-to-compare four-digit
hexadecimal displays.

» 20MHz operating speed

* 10ns set-up time

* Multifamily... TTL, MOS and CMOS

» Internal clock output

* Signature “HOLD”

« Unstable Signature “HOLD”

oA PRECISION

For immediate delivery or more details,
see your local distributor,
Australia 02/439 3288, Austria 02225616 17,
Belgium 02-672-8400, Denmark 02-28-34-31,
Finland 914-12076, France 54-37-09-80,
Germany 02-104-31147, 08-961-21007,
Greece 36.08.443-6, Holland 040-415547,
Italy 40-75-845, Norway 034-86-956,
Portugal 19-367155, Spain 416-84-25,
Sweden 46 758 18040, Switzerland 01-945-1331,
United Kingdom 0602-302331.

DYNASCAN
CORPORATION

International Sales, 6460 W. Cortland Street » Chicago, IL 60635 USA ¢ 312/889-1448 « TELEX: 25-3475

Troubleshoot
complex digital products fast!

B&K-PRECISION signature analysis
is the better answer.

| —

»
l‘K PRECISION

o TR
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Nothing succeeds like




Your most cost-effective product solu-
tion is the one that delivers most for the
least. And the most cost-effective
solutions in integrated circuits are
usually custom.

Because compared to standard logic,
custom solutions offer superior per-
formance. Reduced component count.
Less power consumption. Proprietary
protection. And lower costs in produc-
tion. And AMI makes custom cost-
effective for you at almost any volume
level.

Cost-effective at almost any volume
level. The same custom solution that's
right for very large volume runs may
not be right for small ones.

That's why AMI offers a full-spectrum
of custom solutions. Semicustom logic
arrays. Full custom—
including computer-drawn
standard cells, computer-
aided designs and hand-
drawn designs. We can
even teach you to design
your own circuits. And G
provide custom fabrication
of circuits from your
own tooling.

And no one has greater
experience than AMI in
helping you pick the right
solution. The one that gets

cost-effectiveness.

The economy of custom production. Once
you have the right approach, we use the
industry’s most sophisticated design
systems to further reduce costs and get
you into production quickly.

AMI also adds cost-effectiveness to
production with a large selection of
processes. In fact, AMI fabricates in 25
variations of NMOS, CMOS, PMOS—
including those for dlgltal and analog
on the same chip. This unique degree
of flexibility assures you get the most
cost-effective process for your circuit
requirements.

We can deliver product any way you
like, too. Prototypes, wafers, untested
or fully tested assemblies. And we can
do it quickly.

Custom solutions. Not just custom

circuits. AMI has delivered
2l more custom solutions

S'S_e than any other company.
o And no one offers more

-2 If you'd like to know
A9+, more about how we can
88 put all this experience to
t work making cost-effec-
i tive solutions for you,
visit or call the AMI Sales
Oftice nearest you.

Because in this busi-
ness, a little cost-effec-
tiveness goes a iong
way.

you to market at the lowest
possible cost, in the
shortest possible time.

Microsystems, Ltd.

The most natural solutions in MOS.

Princes House, Princes Street, Swindon, England
SN12HU, Phone (0793) 37852,

124 Avenue de Paris, 94300 Vincennes, Paris, France,
Phone (01) 374 00 90;

Suite 237, Rosenheimer Strasse 30-32, 8000 Munich 80,
West Germany, Phone (089) 483081;

Piazzo Gobetti 12, Milano 20131, Italy,
Phone (02) 293745.

©1981 AMI Microsystems, Ltd.
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Look no further than the Mitel MH88305 when
you're looking for a DTMF Receiver that
combines exceptional dynamic range, good
talk-off immunity and excellent signal-to-noise
performance in one compact module.

The MH88305 is excellent for such
demanding applications as central office, end to
end signalling. mobile radio and PABX.

This hybrid device is a direct replacement for
the first generation MH88205, but offers
enhanced performance and lower cost.

A PITCH FOR
EXCEPTIONAL

SENSITIVITY-

THE MH88305
DTMF RECEIVER.

The key Features of the MH88305 are:

e Up to 55dB dynamic range.

e |4dB acceptable signal to noise ratio.

e 60dB Dial Tone Rejection.

e Acquisition time adjustment down to
10 ms.

e One external component adjusts: input
sensitivity, guard time, twist accept/reject
limit.

~ ®5Vor I2V operation.

e Error rate better than | in 100,000 tones.

The swept in-band 3rd tone tolerance is
measured as A-16 dBm and. in this case, total
receiver performance conformes to the CEPT
recommendations.

The Mitel MHB8305 DTMF Receiver.

It gives you exceptional sensitivity right
down the line.

Find out more about this and other
related Mitel products. Contact your local
Mitel sales office.

peluuey

=

—

MITEL SEMICONDUCTOR

United States: 2321 Morena Bivd.. Suite M, San Diego, Califormia. U.S.A. S2110. Europe: 33/37 Queen St., Maidenhead. Berkshire, England SLE INB
Telephone (714) 276-3421. TWX: 810335. 1242, . Telephone 0628 72821. Telex: B43 B08.
PO. Box 17170, 600 West Service Road. Bredgade 65A. 2nd Floor, 1260 Copenhagen K. Denmartk
Duites international Awrport. Washington. D.C., U.S.A. 20041 Telephone {01} 134712, Telex: 19502.
Telephone (703) 661 B600, TWX: 710-833-0865.
Canada: PO. Box 13089, Kanata, Ontaric, Canada K2K X3, Asia:  TST PO. Box 98577, Kowloon, Hong Kong.
Telephane (6I3) 592 5630 Tetex: 053-3221. TWX: 610-562-8528. Teiephone 3-3i18256. Telex: 34235.

Copyright 198} Muelcorporatxon Bu’ L D’NG B E TTE R C OM M UN ’CAT,ONS
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Probing the news

Analysis of technology and business developments

Big ROMs find market waiting

256-K chips will be needed for 16-bit microprocessors
as Japanese manufacturers jump off to head start

by Charles Cohen, Tokyo bureau manager, and John G. Posa, Solid State Editor

The big ROMs are coming: read-only
memories capable of storing a quar-
ter megabit of data. But who needs
all that mask-programmed storage
anyway? After all, two such devices
completely consume the entire ad-
dress space of most 8-bit micropro-
cessors.

However, applications like pro-
gram storage for newer 16-bit
machines abound, some of which
will evolve to put high-level-lan-
guage compilers or operating sys-
tems in ROM. Speech-recognition
and -synthesis systems also eat up
ROM bits, as do some look-up tables
for cathode-ray-tube displays.

Japanese chip makers are further
along on a 256-K ROM than U.S.
firms—a key reason being the large
amount of data required to display
kanji characters. Despite their size,
nine 256-K devices are needed for a
comprehensive set.

U. S. companies are moving along
on their 256-K ROMs, though, with
several product announcements ex-
pected next year. In fact, unlike
some Japanese parts, which essen-

tially exploit scaled-down design
rules to cram more bits on a chip,
devices from U.S. manufacturers
will employ clever circuit techniques
or proprietary support devices for
higher speed or easier operation.

Mostek Corp. of Carrollton, Tex-
as, for example, is finishing internal
evaluations of its 38000 for sales ear-
ly next year. It is considering the
design of a companion part, called a
patch chip, that would perform
address translation like a rudimenta-
Ty memory management unit.

Motorola Semiconductor in Aus-
tin, Texas, a leading supplier of 64-K
ROMs, is also expecting to begin
shipping its 0.25-Mb version early
next year. To conserve chip area, it is
toying with the idea of using a four-
state cell that stores two data bits at
each location. Intel Corp., Santa
Clara, Calif., used this structure to
build the control ROM in its 8087
mathematics microprocessor chip
[Electronics, Feb. 24, p. 102], citing
an overall area savings of 31% over
standard ROM cells.

In Japan, five firms are producing

JAPANESE 8-K-BY-8-BIT READ-ONLY MEMORIES

eight different 256-K chips. Fujitsu
Ltd. already offers an off-the-shelf
nine-chip set for a sample price of
$311 a set. The set contains a total
of 453 alphanumeric characters and
symbols—including Roman, Greek,
and Russian alphabets and Japanese
phonetic syllabary characters—and
2,965 Chinese characters for a Japa-
nese language display printout.

Big capacity. For Western lan-
guages, the same memory capacity
would provide a spelling dictionary
of 288,000 characters—around
50,000 words for spelling only, or
somewhat fewer for spelling and
hyphenation. In addition, manufac-
turers on both sides of the Pacific
will be able to use Basic and other
language interpreters or compilers,
which are normally written in
English. The price should be right as
production increases and other de-
vices push the figure down toward
the price set by Toshiba Ltd.—$13
in lots of 50,000.

The majority of the devices are
programmed in the channel of the
memory-matrix transistors by ion

Fujitsu Hitachi Toshiba Nippon Electric Sharp

Part number MB83256 HN61256 | HN623256 T6745 TMM23256P uPD23256 LH53256
N Design rule and \. 2-um p-well 3-um p-well [ 2-um p-well 3-um clocked | 2-um n-channel 2.5.um n-MOS | 3-um n-well

technology | C-MOS C-MOSs C-MOS C-MOS MOS | ¢Mos

Chip/cell area 30.6/63.8 37.2/63 27.5/49—-56 40.7/65.7 24.3/48 35 (target) /- - | 36/49

(mm2/um2) | |

Programmed field oxide depletion | enhancement depletion enhancement drain contact | depletion

layer/step implant implant implant implant via implant

Access/cycle 250/250 3.500, | 2560/250 350/420 150/230 250/250 ‘ 380/380

time {ns) 4,000 ‘

Active/standby 16.6/33 3/80 . 20/30 5at 1 MHz/ 40/10,000 160/ [ 12/0.1

current (mA/uA) ‘ n.a ‘

Availability / | now /kanji now/word March 1982 1982 /word Oct. 1981 March 1982 now/speech,

intended use | setand later, processor, printer, | displays, microcom- | processor displays, microcom-| kanji word kanji, trans

{ custom translater puter programs I puter programs processing | later
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Probing the news

implants because designers feel that
the implants provide the best trade-
off between turnaround time and
device performance. However, there
is no consensus on the best type of
implant. They range from a deple-
tion type to a mode-enhancement
threshold implant used by Hitachi,
which raises the threshold of a regu-
lar-enhancement transistor to a val-
ue so high that it can never be turned
on.

Nippon Electric Co. programs its
n-channel-MOS device using the
through-hole for drain contacts, the
next-to-last fabrication step, for the
fastest turnaround. Eiji Noguchi,
manager of the static-memory-de-
sign section, says Fujitsu programs
its devices using gate-oxide thick-
ness, the second process step, be-
cause it allows a small cell even
though turnaround time will be the
longest in the industry.

Devices for CRT displays and
microcomputer languages follow
standard microcomputer practice.
The power supply is a single 5 volts,
access time is 250 nanoseconds max-
imum to match a 4-megahertz Z80
or similar processor, and the package
is a 28-pin plastic dual in-line pack-
age with a version B pinout as set by
the Joint Electron Device Engineer-
ing Council.

Fast and slow. Toshiba, though,
has developed a high-speed device,
which gives it the fastest as well as
the slowest device on the market.
The company says that an access
time of 100 to 150 ns is needed for
word processing with vertical CRTs,
which have more runs of type than
the common horizontal variety. It
selected n-MOS because it is smaller
and cheaper than complementary-
MOS.

It is in the so-called education
market —which includes handheld
calculators—and in games that non-
standard devices will probably pro-
liferate. Here, low speed is no prob-
lem. Requirements in this market
may include essentially zero leak
current during standby, low-voltage
operation, and packaging in small or
miniature flatpacks. Three of the
five firms are now participating in
this market, where the designer has
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More efficient. Toshiba’'s 288-K ROM is organized by 6 bits rather than by 8. Each 6-bit
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word can store one alphanumeric or Japanese character, giving 33% more capacity.

the greatest freedom to depart from
the usual standards—albeit with a
new set of constraints.

A C-MOS ROM from the fifth Japa-
nese company making the devices,
Sharp Corp., works at an “awkward
speed that is higher than that needed
by in-house users yet not fast enough
for many CRT displays,” says a
spokesman. It was actually designed
to be modified in the future for
lower-power handheld applications.
Thus, it has an unconventional n-
well configuration with the n-chan-
nel memory matrix fabricated in the
substrate.

The company says that the doping
profile in the substrate is constant up
to the surface, rather than decreas-
ing near the surface as it does in
boron-doped p-wells. This profile
means that the devices can be
designed for operation from 3-v and
even 1.5-v power supplies with
threshold voltages as low as 0.4 v
without incurring the subthreshold
leakage current to which p-well
devices would be prone.

Six bits match. Nobody will
accuse Toshiba of settling for a com-
promise speed for its 288-K ROM,
which is designed with a by-6-bit
organization that matches the bus of
the microprocessor with which it is
used. It is also more efficient than a
by-8-bit organization in educational
applications because each 6-bit word
can store a single alphanumeric or
Japanese syllabary character, allow-
ing the device to hold 33% more
characters.

The 4-to-5-v chip rating is close to
the standard 5 v and can be drawn

from three dry cells. Hiroaki Suzuki
of Toshiba says the associated
microprocessor and liquid-crystal dis-
play suffer from low voltage before
the ROM does. A p-well design with
p-channel MOS memory-matrix tran-
sistors is used because of extensive
p-MOS experience in calculators, and
an AND-OR arrangement with the
many memory cells in series helps to
keep the device compact despite the
3-micrometer rules. Dynamic cir-
cuits and some clocked C-MOS
peripheral circuits are also used by
Toshiba’s designers.

Processors and toys. A more stan-
dard clocked C-MOS 256-K ROM
from Toshiba will be packaged and
specified differently in word proces-
sor, custom education, and toy appli-
cations. The n-well device also used
AND-OR configuration and dynamic
circuits, but fewer cells are in series
because of the needed 250-ns access
time. For this version, only maxi-
mum power is specified.

The custom version for education
products is packaged in a miniature
flatpack and operates from a 3-v
power supply, with standby current
rather than maximum power speci-
fied. Although the typical speed is
250 ns, maximum access time is
almost twice that.

Toshiba’s latest 256-K ROM, the
T6793, is designed to store data for a
parcor (partial auto correlation)
speech synthesizer. Although the
chip is organized internally as a
byte-wide 256-K device, the technol-
ogy is essentially the same as that
used in Toshiba’s 288-K model, and
it will sell for the same price. a
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“Old Reliable”
makes color displays easy.

New CMOS Video
Interface System cuts

design time and costs.

Our powerful new CMOS CDP1869,
CDP1870/CDP1876 two-chip Video
Interface System (VIS) requires fewer
system support components. It saves
PC board space and money in your
color CRT display.

The CDP1869 provides address and
sound generator functions.

The CDP1870 Color Video Generator
interfaces directly with a composite
video monitor or with an RF modulator
at the antenna terminats of a standard

RCA Solid State headquarters: Somerville, NJ. Brussels. Sao Paulo. Hong Kong.

TV receiver. Or you can use the
CDP1876 Color Video Generator with
an RGB monitor.
On-chip features:
e Color or B&W (with gray-scale)
displays
¢ Graphics and motion
® 8 programmable background colors
e 8 programmable dot colors
e 20/40 characters x 12/24 lines
e Audio tone and white noise generator
e NTSC and PAL compatibility
e Text overlay capability
e Asynchronous operation with CPU
Design support.
A keyboard Encoder (CDP1871)com-

CDP1800
CPU

CDP1869
Address

Generator

Program
Memory

and
Sound

Bus
Bufter

pletes the VIS interface package.

AVIS Interpreter, available ondiskette,
provides simple instruction codes that
allow you to display character, graphics
or motion, or to generate audio tones.
You can also add your own instructions
for special applications.

A VIS Microboard (CDP18S661) is
available for prototype development.

Add a Microboard computer, a keyboard
and a monitor and you're ready todesign
your intelligent terminal, video display,
TV set, industrial controller, POS terminal.

For more information, contact any RCA
Solid State sales office or appointed
distributor.

CDP1870

Color

Video
Generator

Circle 99 on reader service card
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The accelerating growth in modem technology at Universal Data Systems has now produced the Company’s first 2600 bps wniton
a super-compact OEM board. Occupying about 100 square iriches of PCB space, this microprocessor LS| modem offers dramatic _
space savings for designers who wish to package data sets internally in microcomputers, minicomputers or interactive terminals.
The traditional UDS economy and reliability are inherent in the new 9600 bps modem.

Contact UDS for complete technical details, or phone your UDS representative. Universal Data Systems, 5600 Bradford Drive,
Huntsville, AL 35805. Telephone: 205/837-8100.

“Confidence in Communications”
Member

Universal Data Systems

DISTRICT DFFICES: Summit, V), 201/522-00G25 « Blue Beli, PA, 215/643-2336 - Atlanta. 404/998-27°5 - Chicago, 312/441-745C - Cotumbus, OH, £14/846-7473 - Dallas.
214/385-0426» Englewood. CO, 303/694-6C43 + Sunta Ana, 714/972-4619 + Sunnyvale, 408/738-0433 - Boston, 617/€75-8858

Svo Us At : Created by Dayner/Hall, Inc , Winter Park, Florida
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Probing the news

Solid state

Silicides nudging out polysilicon

Pure metals are also being used, as VLS| circuitry demands
lower sheet resistivity than the old standby can provide

Polysilicon, perhaps more than any
other material besides single-crystal
silicon itself, has allowed electronic
circuits to be integrated on a very
large scale. Suitable both for gate
electrodes and interconnections,
polysilicon has given the MOS tran-
sistor its short, self-aligned channel
regions, and this has led to today’s
dense, fast chips.

But now polysilicon is being
replaced with metal silicide —or pure
metals, in some cases. The reason:
even with the highest practical dop-
ing, the sheet resistivity of polysili-
con cannot go much lower than
about 10 ohms per square, a value
that threatens to impede further
advances in the performance of very
large-scale integrated circuits.

Thanks to the need —and now, the
means to process these tricky materi-
als—metal silicides are finding their
way into commercial MOS ICs. For
instance, Standard Microsystems
Corp. is using titanium disilicide to
enhance the performance of its vid-
eo-display attributes-controller chip
(see photograph at right).

Faster. Before addition of the sili-
cide, the chip supported a video dot
rate of 20 megahertz, fast enough
for cathode-ray-tube displays with
24 rows of 80 characters. With sili-
cide, the dot rate jumped to 25
MHz—enough for 132-by-24-charac-
ter displays and new markets.

All sMC had to do to the chip,
called the CRT 8002H, was deposit
the silicide. It did not have to add
mask steps or adjust device layout.
In fact, according to Paul Richman,
president of the Hauppauge, N. Y.,
company, his silicide process is “to-
tally compatible with standard Mos
technology.”
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by John G. Posa, Solid State Editor

Processing incompatibilities are
the reason commercial MOS chips
were not endowed with silicides ear-
lier, even though bipolar products
have used them for a long time. “Es-
sentially, every bipolar device since
the mid-1960s has used platinum-
silicide contacts,” explains Martin
Lepselter, director of Bell Laborato-
ries’ Murray Hill, N.J., advanced
development laboratory, adding that
Just about all Schottky-TTL logic ICs
employ silicide contacts.

“But MOS circuits are more deli-
cate” to work with, Lepselter contin-
ues, and prior to VLSI density levels,
doped polysilicon sufficed. Silicide

.
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Silicized. The use of silicides on this MOS cathode-ray-
tube display-attributes controller may evade the naked
eye, but performance was increased by 25% at its pins,

formation on MOS circuits is trickier
because the material has to be put on
gate electrodes, and these rest on the
thin gate oxide. In addition, the
deposition has to be followed by
etching and, usually, high-tempera-
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