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5 good reasons why
you should specify

this new VISHAY /.”
precision trimmer:

. its temperature coefficient is 10ppm/°C max.

. resistance values available down to 20!

. its dynamic noise is less than 100 ENR!

. it has 20 full turns of adjustment! (Setability is less than 0.05% !)

. it’s the only 4 ” trimmer available with all these specs!

Need more reasons? Send for technical bulletin TR105 describing different types of Vishay ¥ "
precision trimmers conforming to MIL-R-39035 Style RJR-26.

T e =

RJR26X RJR50P RJR26W RJR26P

63 LINCOLN HIGHWAY
(215) 644-1300

WE MAKE MORE THAN JUST RESISTORS
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Firstwe made them
easy to use.

Now we’'ve made them
easy to get.

Yes, we now have distributors. The best
therearearound the world. These distributors
have in stock our complete line of LED
displays, LED lamps, isolators and photo-
detectors.

Easy to use. All these products are solid-
state and directly DTL-TTL compatible. And
they are all designed for ease of application.

A complete LED lamp family. Our LED
lamp family offers a complete selection of
lens, lead and light output combinations.
Our new T-1 Mini-LED is just 0.125" in
diameter. This device offers high brightness
over a wide viewing angle. And you have

a choice of lenses: red diffused, clear, or clear
diffused. This little gem, known as the
5082-4480, costs just 45¢ in 1,000 quantities.
The T-1 34 long lead wire wrappable 5082-4880
lamps start at 55¢ each in 1,000 quantities;
the short or bent lead

5082-4440 LEDs
start at 49¢ in \
1,000 quantities.
Higher volume \
prices on all these \
devices are even ‘
more attractive.

Distributor Stocking Locations:

SCHWEBER
ELECTRONICS
Hollywood, Florida
(305) 927-0511
Rockville, Maryland
(301) 881-2970
Waltham, Massachusctts
(617) 890-8484
Rochester, New York
(716) 328-4180
Westbury, New York
(516) 334-7474
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DISTRIBUTION GROUP
Liberty Electronics/Arizona
Phoenix, Arizona (602) 264-4438
Liberty Electronics
El Segundo. California (213) 322-8100
Elmar Electronics
Mt. View, California (415) 961-3611
Western Radio
San Diego, California (714) 235-6571
Elmar Electronics
Commerce City, Colorado (303) 287-9611
Liberty Electronics/Northwest
Seattle, Washington (206) 763-8200

™. A new low-cost isolator. At 5 MHz

bandwidth, it's 25 times faster than any

other isolator on the market. It has a

high DC isolation voltage of 2500 volts,

and a high common mode rejection

of 10 volts at 2 MHz, making the

5082-4350 ideal for eliminating ground

loops in digital or analog line

receivers, tloating power
supply and feedback
networks. Prices start
at $2 each in 1,000
quantities. 21
A low-cost LED display. Our numeric
and hexadecimal displays have simplified
your designs with on-board electronics,
standard package configuration, and
categorized light outputs. Best of all, the
5082-7300 numeric has a new low price of
$8.25 in 1,000 quantities.
A new 1.5” LED numeric.
This new LED display, visible
from 6O feet, has on-board
electronics, wide viewing
angle, and is designed
for edge mounting
in a standard PC

YLE HALL-MARK

ELECTRONICS

Huntsville, Alabama
(205) 539-0691

Tulsa, Oklahoma
(918) 835-8458

Dallas, Texas
(214) 231-6111

Houston. Texas
(713) 781-6100

board socket. Solid-state reliability makes
the 5082-7500 ideal where dependability is
important. The price is $23.50 each in
500 quantities.
Small character LED displays.
The 5082-7405 is a 5 digit
end stackable display. It
minimizes power
consumption and
offers ease of
implementation
with a standard 14 PI
DIP package. At only 7 mW,
per digit, this display 1s
ideal for calculators,
portable instruments
and anywhere that low power and high
brightness are important. The 5082-7405 is
priced at $3.20 per digit in 1,000 quantities.

Easy to get. Call the distributor nearest

you for immediate delivery. Or write us
for more information. Hewlett-Packard,
Palo Alto, California 94304.

017038

HEWLETTW PACKARD

COMPONENTS

EUROPE
Celdis Ltd.
37-39 Loverock Road, READING, Berks, England
Tet.: READING 58 22 11
1.S.C. France
20, rue Gambetta, 92-Boulogne, France
Tel.: 604.52.75
Ingenicurburo Dreyer
238 Schleswig, Flensburger Strasse 3, Germany
Tel.: (04621) 23121
EBY Elektronik
8 Munich 2, Augustenstrasse 79, Germany
Tel.: (0811) 52 43 40/48
6 Frankfurt 1, Myliusstrasse 54, Germany
Tel.: (0611) 7204 16/8
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How to squeeze 60 dB of swept frequency response

from 10 m

It's simple. Just use the new HP 8755
Frequency Response Test Set. Its
extremely high sensitivity (—50 dBm)
delivers a full 60 dB dynamic measure-
ment range from 100 MHz to 18 GHz
using modern solid-state sweepers

like the HP 8620.

But that’s just the beginning. Its flat
(£0.5 dB) response means that you can
make accurate swept measurements of
insertion loss /gain and return loss, even
on frequency translation devices like
mixers. And it doesn’t drift with time
and temperature because it's a modulated
system. This high stability means

of RF drive.

minimal recalibration. Isn't that what
you need for production testing?

Yet with all of its sophistication, the
system is really easy to use. It's direct
reading and fully calibrated with push-
button selection of operating functions,
You can simultaneously display forward
and return loss either as a ratio or an
absolute response. Everything is designed
for time-saving, error-free measurement,

You can take this lightweight, all
solid-state and rugged system out into the
field to test cable runs, antennas and
the like. Another important and practical
advantage for field use: you can operate

the detectors up to 200 feet away from
the display!

There's economy too: a complete
8755 system with analyzerinan HP 182A
large screen scope display, modulation
unit and three detectors costs just $3200.

Ask your HP field engineer for the
new brochure on the 875SL. It’ll give
you the complete story on why it's so
much system for so little money.

HEWLETT hp, PACKARD

04206

HP sales, service and support in 172 cities in 65 countries. For more information write: Hewlett-Packard, 1501 Page Mill Road, Palo Alto, California 94304; Europe:
P.O. Box 85, CH-1217 Meyrin 2, Geneva, Switzerland; Japan: YHP, 1-59-1, Yoyogi, Shibuya-Ku, Tokyo, 151
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Airlines switch to EDP for freight, 79

First the passengers—now the parcels are
being organized onto and off airplanes by
computer. The airlines are going after auto-
mation in a big way as air freight is forecast
to quadruple over the next eight years.

Reawakening in the west, 89

This year Wescon has two very good things
going for it—the twin boom in semicon-
ductor and data processing sales. But the
focus has shifted from technology for tech-
nology's sake to an applications orientation
that users will welcome (see also the Wes-
con products survey, starting on p.139).

Aerospace computers have all the talents, 112
Today'’s highly complex aerospace missions
make severe demands on airborne comput-
ers. But these, thanks to microminiaturiz-
ation, are proving capable of tasks that only
earthbound giants could perform two gener-
ations ago.

LS| updates old conversion idea, 102
Voltage-to-frequency conversion using dis-
crete devices were complex and expensive.
But LSI transforms the approach, so that it
yields a low-cost 3'%2-digit a-d converter with
0.1% accuracy.

And in the nextissue . . .

Coping with the crowded electromagnetic
spectrum . . . the third world of silicon-on-
sapphire MOS . . . a high-precision 16-bit
a-d converter.

The cover

To produce a low-cost a-d converter, Fluke
Manufacturing Co. crossed LS| with a tech-
nique unearthed from the archives.
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Publisher’s letter

he Wescon show gets underway

Sept. 19 in Los Angeles, and our
special report starting on page 89
provides the technical and business
background for the show, pointing
out trends in western electronics.

Paul Franson. our Los Angeles
bureau chief, and Steve Fields, his
counterpart in San Francisco, did
most of the reporting and writing,
with direction and the overview
handled by Larry Curran, Manag-
ing Editor. News.

We spotlight changes in the re-
port—booming business in semicon-
ductors, aerospace diversification, a
search for broadened markets
among instrument and data process-
ing equipment manufacturers. But
Curran says there’s a subtler evolu-
tion taking place. He covered the
Los Angeles area for us for five
years and believes there’s a new
buoyancy among western firms that
have made it through a sobering re-
cession in reasonably good condi-
tion.

“I don’t see the hand-wringing
and open wondering about where to
find new business that’s been preva-
lent in recent years.” Curran says.
“Instead, guys out there are deter-
mined they’re going to get a piece of
whatever business there is that
makes sense for them.”

We also take a look at the Wescon
professional program, focusing on
some of the more interesting ses-
sions—those covering technological
trends and applications, plus some
newer directions reflected in the
program. These latter are aimed at
management interests and engineer-
ing career opportunities in non-tra-
ditional electronics fields.

Then, beginning on page 139, we

| have a roundup of new products

that will be shown for the first time
at Wescon.

exico's electronics  industry

is growing rapidly. And, while
Japanese and European companies
are going in, it has largely been U.S.
companies that have set up shop
both along the border and in heart-
land Mexico (see Probing the News,
p- 65).

It was probably inevitable that
the fairly sudden industrialization of
once-sleepy towns and villages
would spawn its share of urban
problems, and it has. In fact, the
problems are becoming so acute
that the American Embassy in Mex-
ico City has filed a report to the
State Department warning of even
more problems to come unless the
Government starts doing some-
thing.

That report has not been made
public, but our Washington bureau
chief, Ray Connolly, got a copy.
Says Connolly: “Particularly impor-
tant is its expression of Federal con-
cern with the socio-economic impact
of a new industry on the life style of
a previously underdeveloped and
largely rural region, where the only
other business besides farming has
been tourism.”

“With the Federal Government
looking at the situation, the U.S.
manufacturers involved should con-
cern themselves with those issues,
too,” says Connolly, “because it
seems certain that industry has not
heard the last of them.”

-
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Model 3202 offers two independent low-pass or high-pass channels or
single channel band-pass or band-reject from 20 Hz to 2 MHz.

e

Ill'ﬁ%ruu!"l‘ lﬁ' !!l“lmf!l'!“"'""'“‘«'"!"?"!'WFN,‘!I
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(input)

(input) LOW-PASS {output) input HIGH-PASS

{input) BAND-PASS {output) {input) BAND-REJECTION {output)
For only $795, Model 3202 provides the flexibility essentiat for ~ ZERO-dB INSERTION LOSS: All-silicon amplifiers provide
complex frequency or time domain measurements. unity gain passband response. 24 dB per octave slopes per

channel extend to at least 80 dB.

90-dB DYNAMIC RANGE: Low hum and noise (less than 100
microvolts) eliminate costly preampilifiers.

For fast action, call the Wavemakers at: (617) 491-3211

TWO RESPONSE CHARACTERISTICS: (1) Fourth-order TWX: 710-320-6583, Krohn-Hite Corporation,
Butterworth or (2) simple R-C (transient free). 580 Massachusetts Ave., Cambridge, Mass. 02139, U.S.A.

FUNCTIONS: Low-pass —direct coupled with low drift.
High-pass —upper 3 dB at 10 MHz. Band-pass — continuously
variable. Band-rejection — variable broad band or sharp null.

L/ L cnOHN-HITE

CORPORATION

OVERSEAS SALES OFFICES: AUSTRIA, Universal Elektronik Import; AUSTRALIA, Warburton Franki Limited; BELGIUM, C. N.Rood s.a.; DENMARK, SC Metric A/S; ENGLAND, Allied inter-
national Limited; FINLAND, Into O/Y; FRANCE, Radio Equipmgnts Antares; GERMANY, Nucletron Vertriebs GMBH; HOLLAND, C. N. Rood n.v.; INDIA, Bali International Agencies; ISRAEL,
R. D. T. Electronics Engineering, Ltd.; ITALY, Sistrel s.p.a.; JAPAN, Shoshin Shoji Kaisha, Ltd.; NEW ZEALAND, Warburton Franki, Ltd.; SOUTH AFRICA, Protea Physical; SPAIN, Rema Leo

Haag, S.A.; SWEDEN, Teleinstrument; SWITZERLAND, Megex Zurich GMBH.
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The first
portable that

isn’t a test of your |
manhood.

Our new 2100 dual-channel! field scope
weighs 14 pounds. Or about half of what
maost other "portable” field scopes weigh ‘
Know what that means? It means that you
no fonger have to lug around a scope that
weighs a ton. Trying to look as if it was
‘nothing.

Qurs really /s a featherweight. And best of ‘
all, it's a featherweight with heavyweight
features.

To begin with, it has a big 4-inch screen. It \
can shoot 100 nanosecond pulses. It has
10 MHz bandwidth. It features delayed
sweep. And has color-coded, push button
controls. Not to mention a tuning fork that
works like the ones in fine watches.

What's more, you get Dumont's FULL |
AUTO triggering (that gives you a constant
triggered presentation, and lets you select

a trigger level only within the signal ampli-
tude) as well as AND/gate logic (for |
external triggering of as many as 4
simultaneous inputs) |
The cost for this 14-pound. 5000-MTBF |
wonder? $995.

Which isn’'t exactly a burden either.
Why not write us for all the information

DUMONT OSCILLOSCOPE
LABORATORIES INC |
40 Fairfield Pl., West Caldwell, N.J. 07006
(201) 575-8666; TWX (710) 734-4308 |

i
DUMONT

OSCILLOBCOPE LABORATORIES INC
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Readers comment

Digital cassette compatibility

To the Editor: | thoroughly enjoyed
Mr. Riley’s articte on computer pe-
ripherals [Electronics. July 31. p. 59].
However, | was a little surprised by
some of the statements concerning
cassette digital tape transports. It is
indeed true that “people aren’t pay-
ing much attention to this (ANSI
ECMA. 180) de facto standard, espe-
cially in the United States.”

There are a number of reasons for
this—not the least of which is the
fact that the standards concern only
block recording and have com-
pletety ignored the huge key-to-tape
data-entry market. where a large
majority of cassetie digital tape
transports find a home.

One reason the ECMA standard is
receiving more attention in Europe
is that obviously there is a greater
exchange of cassettes through the
mail because of Europe’s poor
phone-line communications.

But I certainly agree that cassettes
will never be the major medium of
data interchange. However. it is a
super way to gather data and pro-
gram load. This makes it imperative
that data recorded on a cassette be
recovered error-free on any other
cassette tape transport of the same
variety manufactured by “A.”

I agree with J. E. Godbout’s com-
ment in the article. “This kind of in-
terchangeability (ECMA) is nice, but
I wouldn’t sacrifice reliability to
achieve it.” But he further states.
“I'd like to see interchangeability
among my own company's ma-
chines. maybe. but 1 don’t care
about anybody else’s.” That’s not an

option—it’s a requirement.

Another topic I found rather hu-
morous was the discussion about
tape guidance. First, we unani-
mously agree that reliability. low
cost. and simplicity are the goals.
This eliminates capstans, pinch roll-
ers. solenoids. clutches. belts. and
pulleys, leading to reel-to-reel drive
mechanisms. Then, what do we do?
We pull the tape out of the cassette
to guide it externally.

This is not only awkward (since it
must be done on a leader. and then,
very carefully). it also adds mechan-
ical complexity and loss of reliabil-
ity. Further. cassettes are available
that have better than a *.004-inch
tape registration (how it comes out
off the cassette corner rollers), which
I'm certain is better than it can be
“guided” externally.

Besides, it doesn’t matter how you
guide it externally, it winds up in
the cassette the way the corner roll-
ers want it to. All you can do exter-
nally is add skew, edge damage, and
tape wear. The trick is 1o minimize
this. I don’t think it can be min-
imized by pulling the tape out of the
cassette.

Brent Welling
Computer Access Systems Inc.
Phoenix, Ariz.

Correction

In our special report on semicon-
ductor RAMs. which appeared in the
last issue. we inudvertently ussociated
the 6002 memory with American Mi-
cro-svstems Inc. Of course. the 6002
is a product of Advanced Memory
Systems Inc., Sunnyvale, Calif.

We’re looking for an editor

An exciting career opportunity has just opened on the editorial staff of Electronics.
Our editors travel extensively, write and edit technical articles, and cover all the stimu-
lating new developments in electronic technology.

Specifically, the ideal candidate will have an engineering degree and experience in
electronic packaging and production techniques. A real plus would be know-how in
the application of a wide range of electronic components. Writing ability is an obvious

requirement.

The salarv is us good as or better than industrv rates for engineers. We're part of
McGraw-Hill, one of the world'’s best-known publishing companies, and we offer ex-
cellent working conditions and fringe benefits.

If vou qualify, send your résumé with salary requirements to: The Executive Editor,
ELECTRONICS magazine, 1221 Avenue of the Americas, New York, N.Y. 10020.
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NATSEM WOWS WINDY CITY CONFAB

Intros IC Preamps,
Audio Amps

5 Watt Audio
Amp Bows, Car
Mfg’s say‘Socko’
Raves and kudos con-
tinue to be heard about
NatSem’s new LM383K
IC audio amp. the only
monolithic 5-watt RMS
IC audio amp that’s fully
short circuit and ther-
mally protected and has
a preamp and power amp
on the same chip.

Cost effective with dis-
crete designs, the new
LM383K also offers ad-

justable voltage gains
from 50 to 500.

10-Watt Audio
Amp Intros,
Hi-Fi Phono
Mkt Wowed

National Semiconductor
has introduced a 10-watt
monolithic power amp
designed for use by
manufacturers of hi-fi

phonographs.
The new LM384 will
deliver 10 watts RMS

into an 8 ohm load at
28-30V supply voltage.
The LM384 is fully short
circuit and thermally
protected, has both a pre-
amp and power amp on
the same chip and is cost
effective with discrete
designs.

KIDDIE PHONO,
PAGING AMP
REAL'LONER’

A new 4-watt IC audio
amplifier that requires
one external component
has been unveiled by Na-
tional Semiconductor.

Available in a 14-pin
DIP package, the new
LM380 audio amp was
designed specifically for
use in kiddie phono-
graphs. paging systems.
intercoms and toys which
require an amp for their
operation.

CERAMIC PHONO CARTRIDGES
FIND FRIEND IN NEW
DUAL CHANNEL AUDIO AMP

National Semiconductor
has added a dual 2-watt
audio amplifier to its ex-
panding line of consumer
linear integrated circuits.
The new LM 377 provides
up to two watts of con-

TV SIGNAL
PROCESSOR
PACKED
WITH POWER

A complete 2-watt TV
sound system, utilizing
proven circuit techniques,
has been incorporated
into National’s new
LM1805. The FM IF
portion of the LMI180S
uses a three-stage limit-
ing amplifier and a dif-
ferential peak detector
combined with a DC
volume control.
Designed for use with
a minimum number of
external components, the
audio power amp section
of the new [.M 1805 may
be operated over a wide
range of power supply
and speaker impedance
combinations.

tinuous RMS power into
an 8 ohm load on each of
its channels with a high
impedance equal to 10
megohms. ideal for the
ceramic phono cartridges
found in most home
stereo sets. Gain is 100
dB and distortion is only
0.5 percent at 1 kilohertz,
while power bandwidth is
65 kilohertz.

OPEN LOOP GAIN,
HIGH INPUT
IMPEDANCE MAKE
4-WATT STEREO
AMP 'WINNER’

A new dual 4-watts-per-
channel stereo amp, the
LM378, has been intro-
duced by National Semi-
conductor.

An internally-compen-
sated IC stereo amp, the
new LM378 features a
100 dB open loop gain,
typical 10 megohm input
impedance. a dual inter-
nal power supply regula-
tor and optimum turn-on,
turn-off characteristics to
eliminate turn-on delay
and speaker pop.

Possibilities ‘Unending’ For
New NatSem Quad Amp

National’s new LM3900
is the first operational
amplifier developed to
operate from a single +4
to +36V supply and split
supplies as well. It con-
sists of four complete
amps on a single mono-
lithic silicon chip and is
priced at only 75 cents in
quantities of 100.

The new LM3900,
which is internally fre-
quency compensated for
unity gain and completely
short circuit proof, has
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an open loop gain of 70
dBand a unity gain band-
width of 2.5 megahertz.
Input bias current is only
30 nanoamps.

The combination of
four independent amps
on a single chip and single
power supply operation
opens up scores of new
applications for op amps
in industrial and automo-
tive equipment applica-
tions where only one
power supply is available.

Chicago—One of the big-
ger coups pulled off at
the Spring Conference on
Broadcast and Television
Receivers was the un-
veiling of a new line of
integrated circuits that
perform preamp and
audio amp functions
within recording, stereo,
hi-fi. phono and other en-
tertainment and broad-
cast-oriented systems.

The new IC preamps
and audio amps are being
manufactured in volume
by National Semiconduc-
tor Corporation, a com-
pany who's no stranger
to the integrated circuit
business.

“What we've done,”
says a NatSem spokes-
man, “is to take the
functions which normally
require a combination of
discrete transistors, IC’s,

resistors and put every-
thing on a single chip,
with little or no external
components required.”

In addition to their
basic advantages of bet-
ter systems reliability and
lower systems costs. each
of NatSem’s new IC pre-
amps and audio amps has
its own distinct advan-
tages. The LM381, for
example, is the lowest
noise dual preamp in the
business. while the new
LM382 is a low noise
dual preamp which offers
full R.I1.A.A. and N.A.B.
equalization with a
minimum of external
components.

Each of NatSem's new
consumer IC’s, available
now at all National Semi-
conductor distributors, is
described in more detail
elsewhere on this page.

Kudos for Super
LowNoise Preamp

A growing army of for-
mer discrete NPN and
PNP transistor users are
touting the merits of Nat-
Sem’s new LM381 IC
dual preamp. Designed
for extremely critical low
noise applications. the
new LM381 offers a
wideband equivalent in-
put noise of 450 nano-
volts with 600 ohms
source impedance and 10
kilohertz noise band-
width.

As a result, the new
LM381 offers users a
single-chip dual amplifier
that’s as performance ef-
fective as a transistor-
resistor combo, with
much better reliability in
the long run.

R.ILA.A.,N.A.B.
EQUALIZED PREAMP
PREEMS, USERS
HAIL SIMPLICITY

A cost-conscious low
noise IC preamp aimed
at the auto tape, tape
player, recorder and
phonograph market is
now available from Na-
tional Semiconductor.
The new LM382 not
only offers the advan-
tage of low noise oper-
ation, but requires just
three additional exter-
nal components for full
R.ILA.A. or N.A.B.
equalization.




Simplify board layout...
Cut package count...
Reduce equipment size...with
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maximum safety desgn* maximum density design

INDIVIDUAL TERMINATING
NETWORKS !

POPULAR OHMIC VALUES IN THESE STANDARD RESISTO
FOR PROMPT DELIVERY FROM YOUR STOCKING SPRAGU

*This configuration prevents circuit damage it accidentally reversed during insertion
tAlso available in 14-pin package

Sprague puts more passive component
families into dual in-line packages than
any other manufacturer:

TANTALUM CAPACITORS HYBRID CIRCUITS

CERAMIC CAPACITORS TAPPED DELAY LINES
TANTALUM-CERAMIC NETWORKS SPECIAL COMPONENT COMBINATIONS
RESISTOR-CAPACITOR NETWORKS THICK-FILM RESISTOR NETWORKS
PULSE TRANSFORMERS THIN-FILM RESISTOR NETWORKS
TOROIDAL INDUCTORS ION-IMPLANTED RESISTOR NETWORKS

MULTIPLE ISOLATED
RESISTORS

For more information on Sprague
DIP components, write or call Ed
Geissler, Manager, Specialty Com-
ponents Marketing, Sprague Electric
Co., 35 Marshall St., North Adams,
Mass. 01247. Tel. 413/664-4411.

45C-2117

SPRAGUE

THE MARK OF RELIABILITY

THE BROAD-LINE PRODUCER OF ELECTRONIC PARTS
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40 years ago

From the pages of Electronics, September 1932

There is need 1o rebuild popular in-
terest in radio. There is want of co-
operation with broadcasters. A "Na-
tional Board of Strategy™ for radio
could do much to aid manufacturers
and broadcasters in reinforcing each
other’s efforts. Standards of tone
quality. sensitivity. and selectivity
should be set up: conditions of poor
reception should be cicared by a
campaign of aid and education.
Meanwhile the spectre of over-
production and disastrous dumping
should be laid forever: this can be
done by adequate statistics of man-
ufacturing and of stocks-on-hand.
Factory costs need to be studied:
freight rates to be clarified. Legisla-
tion is a recurrent vital problem: so
are broadcasting situations growing
out of federal regulation and inter-
national demands. New models and
new tubes need to be controlled; de-
structive set advertising must be po-
liced. And cooperative promotional
efforts should now be pushed for-
ward.—through newspapers, dealers’
windows. and the air itself.

At the Madrid International Radio
Conference this month. the question
of widening the broadcasting band
to include more channels again
comes up.

Already 1t is evident that there is
a wide variety of opinion on this
subject.

Several different broadcasting
proposals were to come before the
Madrid meeting. when the inter-
national delegates convened Sep-
tember 3 to discuss the allocation of
frequencies to various services.

The smokestack of the B. Aluman
store, Fifth Avenue. New York City.
is in the midst of some overhanging
apartment buildings. and it is desir-
able that no smoke offend the occu-
pants. Accordingly a photoclectric
relay unit has been put on guard,
and if even a slight puff of smoke
goes up the chimney, bells are rung
in the two firerooms. a sign reading
in big red letters “Smoke™ lights in
front of the desk of Chief Engineer
Cummings. and the time and dura-
tion of the smoke is recorded on a
curve-drawing galvanometer.
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4000V

ISOLATION!

NEW LOW COST

COUPLERS FROM
/I "I GENERAL ELECTRIC

FOUR MODELS

 o—
{

H15A1 H15B1
H15A2 FOR SPEED H15B2 FOR GAIN
P 1 ® Minimum 4000V isolation Ay ® Minimum 4000V isolation
Hz ® Typical 3 usec. rise/fall time {*;,, ® Up to 400% min. transfer ratio
5 L ® IC compatible \ [;.',% ® IC compatible

® $1.35* @ 1.45"

For more information, contact your authorized GE distri-
butor, GE Electronic Components Sales Office or use In-
quiry Card #165.

*Suggested resale price 1,000 lot quantities

GENERAL @D ELECTRIC

GENERAL ELECTRIC
YOUR BEST BUY

Semiconductor Products Department, Syracuse, New York

Electronics/September 11, 1972



What do you

make of this?

You make the best possible RF and microwave ampli-
fiers, that’'s what! At competitive prices. Because
TRW makes the best—and broadest—line of com-
petitively priced RF transistors.

That means performance, ruggedness and reliability.
It means gold metallization, ballasted emitters and
the best thermal dissipation characteristics.

Reliability is designed right in. Along with top per-
formance.

From the highest powers with the lowest IMD’s at HF
—to microwave with highest powers and lowest 8j-c.

So no matter what you're making, new design or
current production item, you’ll make it better...with
the best.

If you make Take advantage of these TRW transistors

Single Sideband

RI:dgi: e 2N3866 —> PT5701 —=  (2) PT5740 —>  (4) PT5741 —> 100W PEP
S -

2-30MHz . . .

30-76MHz 12.5V operation » == VSWR - Better than —30bd IMD + 28V transistors also available

Circle 188 on the Reader Service Card

AM Aircraft Radio 2N3866 —> PT5707 — PT6726 —> PT5708 —> 25W Carrier
-« -~ -
-~ -

Y

108-152MHz Single ended * 5:1 VSWR

TN

Circle 189 on the Reader Service Card

10
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If you make

Take advantage of these TRW transistors

Tactical Radio
Marine Radio
Instrumentation

30-200MHz
Broadband

JP1002 — 120W

\a",

2N3866 —> PT4627 — PT6726 —>

¢« 4+ -

Highest output available * input matched final
Circle 190 on the Reader Service Card

Tactical Radio

J@2005 —> JP2007 —> 50W

r -~

CA820 — PT5749 —

.

225-400MHz
Broadband Input matched driver & final * Two J§2007 in parallel will produce 100W broadband
Circle 191 on the Reader Service Card
ECM
Radio Relay 2N5764 —> PT5749 —> J$2401 —— 35W
Telemetry
400-600MHz * * ’_-
Broadband . 9 ‘
600-1000MHz
Broadband 2N5764 —> MRA0610-3 —> MRAQ0610-20 —> 20W
- Ly b
Il oA
Input matched final for ease in broadband design
Circle 192 on the Reader Service Card
DME/TACAN

Microwave Pulse
Power

960-1215MHz

MRA0913-2 —> MRP0913-20 —> (2)MRP0913-50 —> 100W

Broadband Highest power available * Gold metallized for long life
Circle 193 on the Reader Service Card
Radioielay MRA1720-2 —> MRA1720-9 —> 9W
Telemetry
1.7-2.0GHz hr =2
Broadband - | R
MRA2023-1.5 — MRA2023-6 —> (4) MRA2023-6 —> 20W
2.0-2.3GHz - - |-
Broadband [~ [ E )
Gold metallized for long life * Lowest 8j-c available
Custom hybrid MIC amplifiers are available 1.7-2.3GHz
Circle 194 on the Reader Service Card
Oscillators PT023-2508S, PT017-350S, PT023-500F
{
1.0-3.0GHz 100MW to 1.0W output * Gold metallized for long life

Circle 195 on the Reader Service Card

Your TRW Distributor has data sheets and application notes on
the full line of TRW RF power transistors. For additional informa-
tion, write TRW Semiconductors, an Operation of TRW Electronic
Components, 14520 Aviation Blvd., Lawndale, California 90260.

Or call, collect, (213) 679-4561. Ext. 745. ®

SEMICONDUCTORS
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TRANSLATE, MULTIPLEX,
INTERFACE, LATCH

Today’s designer is faced with
the problem of conveying data in
the shortest time possible. And
this problem is complicated by
having to interface low speed
TTL sections with high speed
ECL systems. Now there is a
solution in the form of two new
translators that “speak’” your
language — TTL/MECL or
MECL/TTL.

M

MC10124 MTTL TO MECL TRANSLATOR

A quad translator having TTL compatible
inputs and MECL complementary open-
emitter outputs that allow use as an in-
verting/non-inverting translator or as a
differential line driver. High fanout capa-
bility (can drive 50 ohm lines), and offers
a typical propagation delay of 5.0 ns.

Yy

DATA IN TTL
i

(

Vi

MC10125 MECL TO MTTL TRANSLATOR

A quad translator incorporating differen-
tial inputs and Schottky TTL “‘totem pole”
outputs. Differential inputs allow use as
an inverting/non-inverting translator or as
a differential line receiver. A vy, reference
voltage is available for Schmitt trigger
applications.

TTL/MECL, MECL/TTL OR TTL/TTL

Although usually used to inter-
face between high speed ECL sys-
tems and low speed TTL sections,
the translators can improve data
transmission between two TTL
pieces of equipment. A typical
example would be a data line for
talking between cabinets and/or
remote sections of digital ma-
chines. The complementary out-
puts of the MC10124 can drive a

differential twisted pair data line
which is received by the differ-
ential receiver inputs of the
MC10125.

SOURCE
N MC10124

DESTINATION
MC10125

A/ 1
<
DATA OUT TTL

Jjipa

2 %J TWISTED L
Vie PAIR

/

STROBE

This application provides:

o High speed operation with clock
rate typically in excess of 75 MHz.

e Excellent noise rejection. The MC-
10125 has common mode rejec-
tion of +1 volt specified.

e Quad translators offer minimum
package count over conventional
duals.

e Strobe capability. The MC10124
has an input common to all four
translators to sample input data.

A MECL APPLICATIONS COURSE IS HEADED YOUR WAY

Starting October 16th Motorola will present a series

of MECL Applications Courses throughout 15 major
cities. Each half-day session will be “how-to-use”
oriented and will include system application demon-
strations.  Discussions will cover transmission lines,
system interconnections, PC board techniques, power

distribution, thermal considerations, bus interfacing,
and typical system applications.

Contact your local Motorola distributor or sales
office for further details and location of the course
nearest you. Here is your opportunity to learn how
MECL can help you move ahead . . . faster!

MECL and MECL 10,000 are trademarks of Motorola Inc.
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Besides moving data, a designer
requires basic storage elements.
Two new multiplexer/latches are
now available for applications in
high speed central processors,
accumulators, register files, instru-
mentation, and high speed digital
communication systems.

—T14

W&W sle

MC10132 DUAL MULTIPLEXER WITH
LATCH ANO COMMON RESET

The MC10132 provides a common select
input for both latches. Information
selected at the inputs is latched on the
rising edge of the clock input. A common
reset input is provided to reset the latches.

SN 5 (TR o

MC10134 DUAL MULTIPLEXER WITH LATCH
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The MC10134 offers two latches with sep-
arate select inputs for each of the two
pairs of data inputs. Each select input
determines which information will be pro-
vided to the appropriate latch.

MINICOMPUTER STORAGE SIMPLIFIED

One typical application of
the MC10134 is temporary

—

Register
File
16 x 16 Bit
]
v
g
Q= a
- @ =E
TS o T £ Sy
| E 3 w 3
5 £ £5
| @ 5] &
o0
i
@
<
16-Bit Data Paths
Recewvers Drivers
input Bus Output Bus

storage in a minicomputer such
as the arithmetic section illus-
trated.

Data may be entered into the
“B” register from either the
register file or the input bus,
requiring a multiplexed input
to the register. Eight packages
of the dual latch are necessary
to construct a 16-bit register.
And reset capability is avail-
able from the MC10132 if
required.

MECL 6666 eliminates
the alternatives. Evaluate
and compare!

MOTOROLA MECL

.. . for faster computers & systems

"Spéaks Your Language

MECL 10,000 APPLICATIONS ASSISTANCE

Three new application notes are
now available to assist you in
applying MECL 10,000. Briefly,
these are:

e AN.556: Interconnection Techniques.
Describes some of the characteristics
of high speed digital signal lines and
provides wiring rules for MECL 10,000.

e AN-565: Using Shift Registers As Pulse
Delay Networks. The note develops a
circuit useful for timing basic computer
decisions or for use as an adjustabie
digital delay line for pulses.

e AN-566: High Speed Binary Multiplica-
tion Using The MC10181. With a 4-bit
arithmetic unit you can reduce both
package count and interconnections in
a ripple multiplier and achieve very fast
multiplier times.

For complete specifications on
these new products and applica-
tions information write to Moto-
rola Semiconductor Products Inc.,
P. O. Box 20912, Phoenix, AZ
85036. And for immediate evalua-
tion call your local Motorola Dis-
tributor.

MECL 10,000 is the industry’s
#1 fastest growing high-speed
logic family. Whether your need
be applications assistance, system
speed, increased performance, or
cost reduction — MECL 10,000
speaks your language.

Circle 13 on reader service card 13



Our boost is a 2-500 MHz RF
Power Amplifier, known as the
Model 500L. This completely
solid-state laboratory instrument
will boost the output of any signal
source by 27 dB and provide
more than 11 volts P-P into 50
ohms. A combination of hybrid
integrated circuits and microstrip
construction, our state-of-the-art
amplifier will operate into any
load impedance (from an open to
a short circuit) without oscillation
or damage.

The boost. Priced at $295, it's
one of the great bargains of our |
time. Give yourself a boost by
writing to Electronic Navigation
Industries, Inc., 3000 Winton
Road South, Rochester, New |
York 14623. For an even faster
boost, call 716-473-6900, |
TELEX 97-8283.

ENI. .. The world’s leader
in solid-state power amplifiers.

14 Circle 14 onreader service card
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Kershner, popular pragmatist,
gets a new post at APL

At the Johns Hopkins Applied
Physics Laboratory outside Balti-
more, it is common knowledge that
Richard Kershner’s definition of a
successful experiment is one that
provides a learning experience. And
this probably best explains why the
pioneer space researcher could
smile, amid a sea of depressed Navy
faces, when in 1960 APL’s Satellite
IB failed to achieve orbit and fell
into the sea off Ireland.

“It was at that point that I recog-
nized what people mean when they
call him a pragmatic optimist,” re-
calls an associate in the experience
with that launch. (It was the precur-
sor to the Navy’s successful Transit
satellite signal navigation system.)
“He was smiling because he knew
we had been able to measure the
satellite’s doppler signals and trajec-
tory so we could make the necessary
corrections. He was convinced we
had learned a lot.”

As it turned out, Kershner was
right—a fact the Navy subsequently
recognized when it presented him
with the Navy Distinguished Service
Award, its highest civilian honor,
for his leadership of the Transit pro-
gram as head of APL’s Space depart-
ment. It is an honor he had won
twice before for leadership in devel-
oping the Terrier antiaircraft de-
fense missile and for major contri-
butions to the Polaris Fleet Ballistic
Missile Systems—all developed at
the Johns Hopkins Laboratory,
where he has worked for 28

Under Kershner’s guidance. APL
first made use of nuclear power in
space, first employed gravity
gradient stabilization to passively
fix the face of a satellite toward
earth, and pioneered the use of sat-
ellites for geodesy.

Apart from his many and varied
professional honors, however, per-
haps the best testimony to Kersh-
ner’s leadership at Johns Hopkins is
the observation of one associate
that, in the 13 years since he as-
sumed responsibility for estab-
lishing APL’s space program, he still
“has basically the same crew he be-
gan with. He’s a firm guy, but he is
also very popular.”

A native of Crestline, Ohio,
Kershner grew up in Baltimore and
received his Ph.D. in mathematics
from Johns Hopkins at the age of
23. After a brief pre-World War 11
excursion into teaching, he returned
to Johns Hopkins only to leave after
Pearl Harbor to serve on the staffs—
again briefly—of the Carnegie Insti-
tution of Washington and the Alle-
gheny Ballistics Laboratory at Cum-
berland, Md. Then he returned to
APL in 1944,

Keyes tightens WDL
along systems lines

The past few months have seen
Philco-Ford’s Western Develop-
ment Laboratories going through
some changes that, according to
John C. Keyes, “are aimed at mak-
ing a profitable division even more

years.

Now 59, Kershner has
achieved recognition again
with his appointment as as-
sistant director. Though he
will continue to function as
chief of APL’s space oper-
ations, Kershner’s new as-
signment will give him a
key role in managing the
big $50 million lab and
making decisions on its
role, policy, and programs
along with director Alexan-
der Kossiakoff and his dep-
uty Frank T. McClure.

Surgeon. WDL's Keyes has merged two operations.




INTRODUCING glectronic
THE EA 1502 BIPOLAR arrays
COMPATIBLE 1024-BIT RAM e ’

501 ELLIS STREET
MOUNTAIN VIEW, CALIFORNIA 94040
) N (415) 964-4321 TWX: 910-379-6985
The EA 1502 IS anOther new addltlon tO the grOW' Stocking distributors: Burstein-Applebee Company,

ing line of N-Channel silicon gate products from Computer Cefiponeet
EA. The EA 1502 accepts TTL inputs without ex- ‘

ternal level shifting and sinks 1.6 mA on the out-
put. It has an access time of typically 130 nano-
seconds and dissipates only 115 mW (typical). In
fact, in a systems configuration the EA 1502 out-
performs the so-called high performance versions
of the 1103, with lower power, bipolar compatibil-
ity, automatic refresh and low cost to boot! Oh

yes, there’s no address cycling requirements WE
either. A single write pulse refreshes all data in- GOT ,EM 5

dependent of the state of the address and chip
enable inputs. Place your order early, everyone

else is. $27.50 in 100 quantities.

To make it easier for you to evaluate our EA 1500 '/h
series RAM's, we have an evaluation P.C. board

available which contains all of the necessary inter-

connections for building a 2K by 4 memory. Ask - 1
about it!

MORE FROM THE
VERY SAME FOLKS
WHO BROUGHT YOU
N-CHANNEL
SILICON GATE.
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Which of these
General Electric lamps
can help you most?

New Green Glow Lamp!

Actual

Finally, a broad spectrum bright green
glow lamp from General Electric, that
gives you greater design flexibility
than ever before. It emits green and
blue light with suitable color filters.
It is called G2B.

What's more, the G2B is directly
interchangeable electrically and
physically with our high-brightness
C2A red/orange/yellow glow lamp.

. 2
L
TeeER
R SWITCH WASH
Oy
— 4 [EN—— RINSE
°24 THERMOSTAT T
o— orY
"
®

Size

Soyou can use the G2B alone for 120
volt green indicator service. Or to-
gether with the C2A to emphasize
multiple functions with color. For
example: for safe/unsafe functions,
dual state indications and to show
multiple operations in up to 5 colors.

And remember. Both the G2B and
C2A save you money because of their
low cost, small size and rugged con-
struction.

APPLIANCE

HEATER

RED ORANGE SREEW BLUE

New Sub-Miniature Wedge Base Lamp.

If space for indicator lights is your
problem, this new GE T-1% size all-
glass wedge-base lamp is your solu-
tion. It measures less than %" in
diameter.

The filament is always positioned

Get more than twice the useful out-
put of other GE solid state lamps
with GE SSL-54, SSL-55B and
SSL-55C.

The increased energy concentrated
in a narrow 20° cone allows you to
use less sensitive detectors. Or to
operate the lamps at lower current.
Or to space lamps and detectors

L~
\
1
Q

in the same relation to the base. It
won’t freeze in the socket, which
virtually ends corrosion problems.
And like its big brother — the T-3%
wedge base lamp — it features a
simplified socket design.

farther apart.

All are excellent matches for GE
photodetectors and can be used in
many photoelectric applications.
They're also particularly useful in
applications demanding an infrared
source capable of withstanding
severe shock and vibration.

To get free technical information on any or all of these lamps, just write:
General Electric Company, Miniature Lamp Products Department, Inquiry
Bureau, Nela Park, Cleveland, Ohio 44112,

GENERAL@D ELECTRIC
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“People

profitable.” Keyes, who recently was
named general manager of the divi-
sion and elected a vice president of
the corporation, is trying to reorga-
nize WDL to do better what it does
best—build and sell satellite commu-
nications systems.

“We’ve merged two separate op-
erations,” says Keyes. “The space
systems operation, which manufac-
tures our satellites, and our ground
terminal operation have been com-
bined to form the space/ground
communication systems operation.
This gives us a single group that
sells complete communications
links, instead of two operations sep-
arately marketing the space and
ground segments of a satcom sys-
tem.” Keyes feels that the revamp-
ing will help WDL be more a total
systems company—the business he is
really interested in. “The only prod-
ucts that we get into are those that
support our total systems objec-
tives.”

The WDL division is a major sup-
plier of communications, mete-
orological and scientific satellites,
ground equipment for satellite com-
munications and control, and engi-
neering services in support of mili-
tary satellite programs and NASA
manned space missions. Included in
the division 1s the Houston, Texas,
Philco operation which built and
helps maintain NASA’s Mission Con-
trol Center.

Keyes himself is a graduate of
UCLA, from which he got his bach-
elor’s in chemistry and master’s in
engineering. He has been involved
with systems at Philco but at one
time also got into the components
business. Before becoming general
manager, he was director of WDL’s
special programs operations—an
area that covers security; surveil-
lance; and military command, con-
trol, and display systems mainly for
classified Government programs.
Keyes first joined Philco-Ford in
1958, as director of WDL’s systems
engineering lab and manager of the
Discoverer program.

He left to start a company of his
own and then in 1966 rejoined
Philco-Ford as director of the west-
ern operation of the defunct Micro-
electronics division.
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Fluke problem solvers

A new AC calibration system
with wide range, superb stability,
high accuracy and complete
programmability.

Here’s the best ac calibration system you’ve
ever seen. It’s designed to give you state-of-
the-art performance in the cal lab, in the fac-
tory or in automatic test systems.
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The 1965 model
cost $18,000.
The 1972 model
costs $4,000.

Our PDP-8 was the first computer under $20,000.
The first under $15,000. The first under $10,000.
The first under $5,000. But it's smaller, better,
and even more reliable foday.

To find out why we're the people that make more
computer cost less, write Digital Equipment
Corporation, Maynard, Mass. 01754, (617) 897-5111
European headquarters: 81, route de 'Aire,
1211 Geneva 26. Tel.: 43 79 50.

If you're not buying from Digital, you're paying
too much for too little.
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Meetings

Western Electronic Show & Conven-
tion (Wescon): WEMA, Convention
Center, Los Angeles, Sept. 19-22.

Engineering in Medicine and Bio-
logy: 1EEE, Americana. Bal Harbour,
Fla.. Oct. I-5.

International Sympesium on Remote
Sensing of Environment: U. of
Michigan. Willow Run Labs. Ann
Arbor. Oct. 2-6.

Electronic Packaging and Produc-
tion Conf. (Nepcon Central): Kiver
Pub.. Arlington Park Towers, Ar-
lington Heights. IlL., Oct. 3-5.

U.S.A. & Japan Computer Conf.:
AF1PS. IPSJ, Tokyo. Oct. 3-5.

Ultrasonics Symposium: IEEE, Stat-
ler Hilton. Boston, Oct. 4-6.

National Electronics Conf.: NEC,
Regency Hyatt O'Hare. Chicago,
Oct. 9-11.

International Conference on Cyber-
netics and Society: 1EEE, Sheraton,
Washington. D.C,, Oct. 9-12.

Conference on Display Devices:
IEEE. United Engineering Center,
New York, Oct. 11-12.

Eascon: IEEE. Marriott Twin
Bridges, Washington, Oct. 16-18.

Fifth Annual Connector Symposium:
Electronic Connector Study Group.,
Cherry Hill Inn, Cherry Hill. N.J.,
Oct. 18-19.

International Conference on Com-
puter Communications: IEEE. ACM,
Hilton. Washington. D.C.. Oct. 24-
26.

Nerem: IEEE. John B. Hynes Civic
Auditorium, Boston, Nov. 1-3.

International Conference on Mag-
netism and Magnetic Materials: A[P,
IEEE, et al.. Hilton. Denver. Nov. 28-
Dec. |

International Electron Devices

Meeting: IEEE. Washington Hilton,
Washington. D.C., Dec. 4-6.
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Turn ON to Beauty and Protection, too.
Airpax Type 203 Circuit Protectors

Why use a lighted on-off switch and
a circuit breaker on your consumer,
commercial, or industrial products?
That's expensive. Fuses cost less,
but then you're faced with a service
problem.

The Airpax 203 offers the benefits
of all these functions in one neat,
attractive, easy-to-install package.
Illuminated rocker handles in a var-
iety of colors plus the usual Airpax

positive electromagnetic circuit pro-
tection. And just a single rocker arm
for one, two, and three-pole models.
Quick, easy snap-in front panel
mounting, too. Or, if you prefer, you
can have optional flush rear mount-
ing.

Accurate current ratings from
0.020 to 20 amperes, with voltage
ratings to S0V DC and 250V AC
(50/60 or 400 Hz). All with choice of

inverse time delay or instant trip
characteristics. Series, shunt, and
relay trip internal circuits are avail-
able and can be combined in single,
two, and three-pole versions.
Interested ? Write for Bulletin 2009.
Airpax Electronics, Cambridge Divi-
sion, Cambridge, Maryland 21613.

AIRPAX

Protection comes in many colors

Airpax also manufactures many other types of circuit protectors in current ratings up to 100 amperes.

Electronics/September 11, 1972

Circle 21 on reader service card







You’ve got the kind of an organization
that demands instant, high-impact, full
spectrum visual communication.

We’'ve got Digivue.

Communicate. That's the watchword for the
Seventies. And that's just what Digivue®
Display/Memory units do—with impact,
immediacy and memorability.

Digivue Display/Memory units deliver
computer-generated alphanumeric or graphic
information at microsecond speeds. And a
Digivue Display/Memory unit is a digital
plasma display device—the space age display
system that's a technological giant step
beyond the cathode ray tube.

Inherent memory, selective write/erase,
drift-free images, rear-projection capability,
design adaptability, hard copy printout
potential—that's Digivue.

Digivue Display/Memory units are now
available in three different sizes: A 256 x 80
addressable line panel at a resolution of 33
lines per inch; a 256 x 512 addressable line
panel at a resolution of 50 lines per inch; and
a 512 x 512 addressable line panel at a
resolution of 60 lines per inch that offers an
active display area for up to 4,000 characters.

If you need fast, multi-purpose visual
communication with impact—in a business,
school, hospital, transportation center—we’'ve
got what you need. Digivue Display/Memory
units.

Call or write: Jon Klotz, Marketing Manager
Electro/Optical Display

Business Operations C,

Owens-lllinois, Inc.,

P.O. Box 1035, Toledo, Ohio 43601

(419) 242-6543.

Communication with Digivue units begins at a
data processing center like the one pictured on
the opposite page, where computer-generated
intormation is directly addressed to Digivue units
at various locations.

a/A Digivue unit in a shipping department relays
the day's orders by catalog number, type, quantity
and method of shipment. Digivue's inherent
memory allows instant retrieval of this information
without retresh requirements at any time.

b/A Digivue unit on the desk of a tinancial vice
president transmits a twelve-month cost projection
Terminal manutacturers note: Digivue's slim panel
depth allows for high-styled consoles and
attractive, unobtrusive placement in an almost
limitless variety of situations and locations.

¢/Digivue units help a sales training class with
assembly techniques for a new product line.
Because Digivue panels are transparent, rear-
projected graphics in every color of the rainbow
deliver high-impact visuals no CRT system can
even come close {0.

d/With the help of a Digivue unit, a busy
executive secretary prepares information for an
important meeting—utilizing a combination of
rear-projected graphics and computer-
generated alphanumerics.

igivue

Owens-lllinols

. . Digivue is a registered trademark of
Circle 23 on reader service card Owens-11linios, Inc.
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Why invest in
wire-wrapping facilities,

when you can use ours?

We can handle your complete back-panel wire-wrapping insulation resistance, DC hipot, and features program-
including all inventories right up to and including final able dwell time.
inspection. You just have to bolt it in. And you All this at a price less than in-house fabri-
can be sure of a completely tested, cation. No costly inventories, no capital tied
100%-error-free back panel. to costly equipment. You can furnish the back
All your back panels can be tested panels or we can supply our own.
with an Omnitester 900 Wiring Analyz- Delivery? Just 2 to 8 weeks, depending on
er. This unit, pictured here in the center, the job and material availability. And we have
has forward scan capabilities to deter- two locations: Longmont, Colorado or Endi-
mine, for example, whether a missing cott, New York. For more details just call your
wire went to some other point. It then nearest Amphenol sales office or write us di-
identifies that point. rect. Amphenol Cadre Division, Bunker Ramo
The unit further tests for continuity resistance, Corporation, 20 Valley St., Endicott, N.Y. 13760.

s JAMPHENOL
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Texas Instruments
breaks with EIA . ..

but return,
like Zenith'’s,
held likely

Electronics/September 11, 1972

Electronics newsletter

Texas Instruments has quit the Electronic Industries Association after
17 years because of “questions as to the effectiveness of EIA as an in-
dustry service institution and rising costs of participation.” V.J. Adduci,
EIA’s salaried president in Washington, reluctantly confirmed the re-
port that TI had resigned its corporate and five divisional memberships
by letter dated Aug. 24, but retroactive to the end of EIA’s fiscal year,
July 31.

Beyond attributing TI’s action to “some differences in philosophy,”
Adduci declines comment, except to cite his own internal staff an-
nouncement that noted, “Every effort was made to avoid it.”

The big Dallas systems and components producer responded more
specifically, however, challenging EIA’s “questionable credibility with
many areas of Government” because of its long-standing “inability to
take a total association position on a vital matter, such as international
trade.” EIA’s directors, of which TI president Mark Shepherd Jr. is a
leading member, divided, and thus failed to act, on trade policy at a
closed board meeting in Los Angeles last year. The division was along
classic lines, with EIA’s Components group members taking a generally
protectionist view and effectively neutralizing the so-called free trade
position of consumer products manufacturers with large offshore manu-
facturing interests, or multinational companies like TI. “The failure of
EIA’s interface with U.S. Government bodies,” TI declared, ‘‘has
permitted gross distortions of the vital role of multinational corpora-
tions to our national economic well-being” and “can lead to damage
to the international position of the U.S.”

“They will be back sooner or later.” That private observation by one
senior industry executive on TI’s resignation from the Electronic Indus-
tries Association effectively summarized the views of a sampling of in-
dustry officials commenting on the impact of the action on the manu-
facturers’ organization.

“Don’t forget that Joe Wright took Zenith out in a huff a few years
back, but now Zenith is back in. I believe it will be the same with TL,”
said another source. Most expressed shock and disappointment when
advised of the action, particularly in view of the two terms of TI’s Mark
Shepherd Jr. as EIA’s president, plus his 1971 selection for the group’s
top honor, the EIA Medal of Honor—an award made in 1967 to his
predecessor at TI, Patrick E. Haggerty.

A different kind of speculation came from another industry source
and former EIA director, however, who said he believes Shepherd’s
first break with other board members “took shape about a year and a
half ago” with the controversial and short-lived hiring of George Butler
as EIA’s first salaried president. “Mark wanted George to run EIA like
a business and that, frankly, caused a lot of trouble before Butler left.
You just can’t run an association like a business,” he observed, noting
that it is more analogous to “running a political party,” where more
compromises are struck than orders given. “Ever since that show-
down,” he concluded. “there seemed to be increasing disagreements
between Mark and others on the board.”

Donn Williams, president of North American Rockwell’s Electronics
group, agrees there’s splintering within the EIA. Williams, an EIA
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Instrument makers
turn to distributors

DuPont maps push
for its Corfon
fiber-optic material

Postal Service
plans $2.4 billion
for electronics, EDP

Addenda

Electronics newsletter

board member, says, “I'd like to see TI in the EIA, but a stronger EIA.
We, as a company, plan to work within to strengthen EIA.”

Look for an acceleration in the trend toward nontraditional instrument
marketing techniques as increasing numbers of manufacturers try to
break into low-priced markets. Switches from reps to distributors are a
possibility for at least two reasons. As J. E. Niebuhr, marketing man-
ager for Systron-Donner’s Instrument group, points out, “In-person
sales calls cost too much to make for a $300 instrument, and secondly,
the buyer of a $200 or $300 instrument doesn’t want to wait 60 to 90
days for delivery—he wants it now.”

Fred L. Katzmann, president of Ballantine Laboratories, agrees, and
further speculates that the future may see a trend toward much shorter
warranty periods for low-cost instruments. “This would not represent a
reduction in quality,” Katzmann says, “but rather a separation of the
costs of manutacture from the costs of service.”

The selling might of E.I. DuPont is being mustered to help develop a
market for DuPonts plastic fiber-optic material called Corfon. Al-
though the material has many uses, from remote sensing and illumina-
tion to data communications, DuPont is most interested in the automo-
tive market—at a time when car makers are looking hard for a way to
carry myriad multiplexed computer-controlled signals to perform all
automotive functions over a single. small, rugged fiber.

The material uses an acrylic core and a proprietary outer cladding
but contains no styrene, which degrades rapidly and can cause prob-
lems when in the gaseous environment of automobiles. While DuPont
freely admits there’s also a place for glass fibers, it feels the lower fabri-
cation costs and ruggedness of the plastic material make it better suited
for use in automobiles.

The U.S. Postal Service may rival the Defense Department as a big
buyer of electronics equipment. Over the next six years the service
plans to spend about $2.4 billion in electronics-related or computer-di-
rected equipment to automate 177 preferential mail centers (see also p.
30). Already 15 companies are interested in one of the first planned
buys—18 new Advanced Mail Code Systems that will encode personal
mail at the Cincinnati post office operational test-bed. Once top man-
agement has approved it, the purchase would lead to procurement of
several thousand units.

The first commercial millimeter-waveguide system is scheduled to
open in 1978 between New York and Philadelphia, according to an
AT&T Long Lines spokesman. The 100-mile link will be capable of car-
rying 230,000 two-way voice conversations. Cost per channel will be $1,
says the spokesman, compared to $3.74 for existing coaxial systems.
.. . IBM has agreed to pay $250,000 to Energy Conversion Devices
Inc.. Troy, Mich.. for a limited license covering recording, storing. and
erasing of so-called ovonic amorphous semiconductor materials by an
automatically directed energy beam. IBM says its interest is purely ex-
perimental.
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This is the “Nutcracker.”
The GRI 99 Minicomputer.

A Functional Minicomputer® that's cracking the tough-
est nuts around.

No idle boast. The GRI 99 begins where the 909
left off. And that was miles and dollars, hours and a
heluva lot of manpower ahead of anything the compe-
tition was heralding for “ultimate” systems control.

CYCLE TIMES, INITIAL HARDWARE COST AND
AVAILABLE PERIPHERALS ARE NOT ENOUGH TO
SELL SYSTEMS ANYMORE! They're important but
there are tougher nuts you have to crack:

cutting costs where they really hurt . . . by reducing
software development costs through the use of truly
simple, effective software; reducing system engineer-
ing costs with a simple but powerful 1/0 structure; reduc-
ing the time it takes to get your real-time system on
the air, in short, cutting the costs of using your com-
puter — that’s what it's all about.

Electronics/September 11, 1972
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If you can solve these problems and still offer the
speed, peripherals and performance at a price less
than what everyone else is shouting about, brother
you've cracked a hard nut. We have.

And you get twice the memory for your money. An 8K
16-bit model costs just $2,800 in OEM quantity.

GR! COMPUTER CORPORATION
320 Needham Street

Newton, MA 02164
Phone (617) 969-0800 ‘

Cable: GRICOMP

GRI Computer
CORPORATION

Go ahead crack a nut.

*Patented.
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only from
now - logic panels
with decoupling
capacitor provisions

for standard applications...

Decoupling efficiency of better than 98% is achieved from 1.34 kHz
through 50 mHz by using Scanbe’s suggested capacitor array.

e
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UNIVERSAL MODEL LPU STANDARD MODEL LPS

$35.50 avg./zone (25 pc. quant.) $35.00 avg./zone (25 pc. quant.)

® 18, 36 or 54 pin rows e 140r 16 LEAD DIPS

® For 14,16, 24, 36,40 LEAD DIPS ® 30 to 180 sockets in 30
socket zones

CUSTOM LOGIC PANELS
Available in any shape, size or configuration,

Any number of pins for descretes or decoupling
capacitors, -

Circle 28 on reader service card

All of our universal, standard and custom
series logic panels now incorporate this
outstanding advance. All of our models
are supported by the best, most complete
line of quality accessories (including our
ME-2 sockets) to optimize and assure top
performance and reliability.

So if your logic panel needs call for quality
performance, exclusive features and low
price, get the best logic panels ... only
from Scanbe. Call or write for our latest
logic panel brochure,

SCANBE MANUFACTURING CORP.

“The Packaging People”

3445 Fletcher Ave. ¢ El Monte, Calif. 91731
(213) 579-2300 / 686-1202
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Significant developments in technology and business

Philips TV disk,
read by light beam,
could shape market

Company says its VLP could
carry 45 minutes of color

or up to 45,000 frames on a
record; plays 25 images/s

Anyone planning to bet on who will
dominate the upcoming consumer
video-playback market now has to
sit down and refigure the odds.

Philips Gloeilampenfabrieken, al-
ready a strong contender with its
video cassette, has come in with a
late entry that could well become
the front runner within a few years.
The Dutch company unveiled last
week a long-playing video disk that
it says should be on the market
within a few years.

To be sure, AEG-Telefunken and
Decca showed their jointly devel-
oped black-and-white video disk
equipment two years ago [Electron-
ics, Aug. 3, 1970]. But because Tel-
dec disks have grooves and mechan-
ical tracking, there are two inherent
problems—short playing time and
high record wear.

No wear. Philips’ disk. the com-
pany says. can pack in 30 to 45 min-
utes of color program. It’s paired
with a player that feeds the program
into an ordinary color TV set
through the antenna terminals. The
video records can be played back at
regular 25-image-per-second speeds,
in slow motion, or as “stills.” Philips
points out that the record could be
used as a “color-photo album™ with
up to 45,000 frames on the disk.
There’s no problem about record
wear, since the records are read out
by a light beam.

The records are the same size as
audio long-playing records and are
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Play it again. Schematic of the Philips VLP video-playback system shows (1) the record it-
self, with the pattern of pits in the inset; (2) spring-suspended lens with automatic focus of
the light beam; (3) hinged mirror for following track; (4) beam-splitting prism; (5) photodiode
detector; (6) light source. The disk is the size of audio long-playing records and offers the

made from much the same material
as Lps. But instead of grooves, the
VLPs. as Philips calls them. have pits
of submicron size molded into a spi-
ral-shaped track.

The record spins at 25 revolutions
per second. and each turn of the
track has all the information needed
for one image. This matches all the
pits for depth and width. Their
length and the spacing between
them store the video information—
such as synchronization. luminance.
and chrominance—and the accom-
panying sound signals.

Patterns in the pits are read out
by a laser-generated light spot.
Light bounced off the pits is re-
flected onto a photodiode through a
pair of mirrors and a beam-splitting

advantage, with its light-beam readout feature, of not wearing out like grooved types

prism. The diode output then is pro-
cessed to get a composite TV signal
that a regular set can play. Tracking
is wholly optical: one of the mirrors
moves the spot from track-to-track
under control of a precise position
system that Philips won’t talk about
at the moment.

Low noise. The laser is necessary
to keep noise levels acceptably low.
To keep the cost of the playback
hardware low, too, Philips has de-
veloped a small helium-neon laser
that can be mass-produced.

Philips also plans to keep prices
of the records themselves low. Its
record-making subsidiary, Poly-
gram, is at work adapting pressing
techniques to the submicron preci-
sion that is needed for the pits them-
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selves. The VLP records, after press-
ing, get a reflecting metallic layer
atop the plastic. O

Optoelectronics

Glass guide loss
is cut to 4 dB/km

A major milestone on the long road
to practical fiber-optic communi-
cations systems has been passed.
Researchers at Corning Glass
Works have reduced attenuation
losses in glass-fiber waveguides to 4
decibels per kilometer from the pre-
viously reported 16 - 20 dB/km.

The immediate significance. says
Robert D. Maurer, manager of ap-
plied physics research at the Corn-
ing. N.Y., laboratories. is economic,
since with the lower-loss fiber “the
expensive repeater stations in laser
communications systems can now
be placed four or five times farther
apart.” Corning is now aiming at a
2-dB loss per kilometer.

A 550-meter length of the new
fiber—solid glass with a core mate-
rial of higher refractive index—was
tested at wavelengths between 600
and 1,100 nanometers. Maurer
identifies the more significant
wavelength region in the 800-to-
900-nm range, where gallium-arse-
nide lasers operate. Of particular in-
terest is the fact that the amount of

aluminum added to the GaAs laser
controls the operating wavelength,
so the laser can be matched to a
minimum attenuation frequency of
the fiber over a 100-nm range cen-
tered approximately at 850 nm.

Another attenuation minimum
occurs at about 1,060 nm. This is the
region where the neodymium-doped
yttrium-aluminum-garnet laser op-
erates.

The entire achievement resulted
from “improved multimode fiber
preparation techniques” to be dis-
cussed by Maurer at the European
Electro-Optics Markets and Tech-
nology Conference in Geneva. Sept.
13-15. and at the Northeast Re-
gional Electronics Meeting in Bos-
ton, Nov. 1-3. O

Government electronics

Postal Service tests
address reader

Even though large-volume mailers.
such as insurance or telephone com-
panies, use standardized envelopes,
processing their mail still takes
many steps. In an attempt to speed
one of those steps, the U.S. Postal
Service is starting tests of POMP (for
prototype precoded originating mail
processor), built by E-Systems Inc..
Dallas, Texas. The Postal Service
plans to have 90% of such mail ma-

Reducing losses. Corning’s new glass fiber-optic waveguide material cuts attenuation loss
to 4 decibels per kilometer. Most significant region is 800 to 900 nanometers, says Corning.
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chine-processed over the next sev-
eral years.

The solid-state POMP will read a
strip of binary-coded vertical bars
below the address area, reformat the
coded strip onto a standardized lo-
cation on the lower right front of an
envelope, verify both codes, and
sort the letter toward one of 30 des-
tinations—at the rate of six per sec-
ond. according to E.E. (Ewald)
Lang, advanced postal systems
manager of the Garland division of
E-Systems Inc. A production model
would process eight a second, he
says.

Short float. Units like POMP are
important to big mailers because
faster coding and sorting means that
bills get to their customers faster
and—they hope—the companies get
money back sooner. This would cut
the “float” and reduce short-term
borrowing costs.

For E-Systems, the test of POMP at
the Cincinnati Post Office, the
postal service’s operational test-bed
[Electronics. Sept. 14, 1970, p. 125]
could mean a good business, says
Lang. The one POMP unit was devel-
oped in a short 17 weeks under a
$300.000 contract, with options for
nine more at additional cost. Should
the Postal Service, as expected, buy
200 or more units for its planned
177 preferential mail centers, E-Sys-
tems feels it has an inside track un-
der competitive bidding. The com-
pany also is eyeing a possible
commercial market among mailers.

To use POMP, an operator takes a
sample letter from the long row of
mail placed ready on a rack in the
leg of the L-shaped unit. He puts
the sample on a sloped positioning
counter, and moves an indicator
over the precoded binary strip be-
low the address to position the bar
code reader. In operation, the letters
zip past the reader, past a flying jet
inker that prints the new codes.
Then they are verified by another
reader and sorted.

Format. In printing a new binary-
coded strip, the unit rearranges it
into a two-section format, essen-
tially zip code and street address.
The machine then is able to sort by
zip code. says Lang. An electronic
self-test unit is included, and Texas
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Philips’ 4-kilobit
RAM uses p-channel

Just as many semiconductor people
were becoming convinced that n-
channel MoOS fabrication was the
best way to get high bit densities in
random-access memories, Philips
Gloeilampenfabrieken in the Neth-
erlands has built a p-channel 4,096-
bit RAM.

Philips turned the RAM density
trick by combining its oxide-isola-
tion technique with reliable metal-
gate p-MOS structures. This isolation
rivals the bipolar oxide-isolation
methods getting so much attention
these days. Here’s proof: of the sev-
eral developmental 4,096-bit RAMs
Philips has already built, all have
access times of about 300 nanosec-
onds and cycle times of 400 ns,
which means that it’s possible to ac-
cess through 4 kilobits of memory in
the time it takes the old p-channel
memories to access through 1,024
bits. What’s more, in one version of
the Philips RAM—an 18-pin device
to be sampled early next year—all
clocks are on the chip, greatly sim-
plifying memory systems. A 22-pin
version in which one external clock
generates all clock signals is ex-
pected by year’s end.

The Philips oxide-isolation tech-
nique, called Locos for local oxida-
tion of silicon, both shrinks memory
cells and puts them closer together.
Cell sizes are about 1.5 mil*, com-
pared to 6 mil? for conventional p-
channel RAMs and 2 mil? for other
manufacturers’ projected 4,096-bit
n-channel RAMs. The Locos method
is also being adapted to n-channel,
with the implication of still higher
densities. And most important, un-
like today’s MOS RAMs, Philips de-
vices are TTL-compatible (in inputs

Electronics/September 11, 1972

SENIBWEAS
COCRBHCIT

- 44>
LERAKEXIRERERS KEXRRARIALRDREIRIRLA

-
»

[ T i1 1]
(X

LKA

e

NeL® ONR

By the thousand. Philips has built this 4,096-bit p-channel RAM by combining its oxide-isola-
tion technigue with metal-gate p-MOS structures. Part accesses in 300 ns, cycles in 400 ns.

and outputs but not in clocks), elim-
inating the buffers required to boost
bipolar logic signals.

Another key feature of the new
Philips RAMs 1s the use of a single-
transistor cell. Although tried be-

Commercial electronics

fore, the one-transistor cell was
never successful because it produces
low logic swings into high bus ca-
pacitance. Philips solved the prob-
fem by developing a super-sensitive
sense amplifier to sense logic. O

Calculator industry’s growing pains
intensify, but everyone’s optimistic

It can be said that the electronic cal-
culator industry has yet to reach
maturity, but no one can deny that
it’s starting to have adolescent grow-
ing pains. Look at just two develop-
ments of recent days: some manu-
facturers and suppliers grudgingly
admitting there’s a parts shortage,
and companies announcing firsts, all
at the same time.

The parts shortage seems to be a
concomitant of success. Roger John-
son, vice president for production
and program management at Singer
Business Machines Co. of San
Leandro, Calif., says he has put his
suppliers “under pressure.” Also, he
notes that the problem is a happy
one because it indicates that sales
are exceeding expectations. But at
Eldorado Electrodata Corp. in Con-
cord, Calif., Gary Hasenfus, calcu-
lator program manager, says: “We

have no problems keeping up with
our orders. I have little sympathy
with less fortunate companies—pos-
sibly they’re having problems [get-
ting parts] because they were late
getting aboard.”

Bowmar/ALl, Acton, Mass.,
which turns out 1,500 units a day,
says it’s experiencing no trouble
with Texas Instruments—which de-
signed the circuits—or its other
sources.

Prosperity. A circuit supplier,
Warren Wheeler, president of the
Micro-products division of Ameri-
can Micro-systems Inc., says the
whole MOSs industry is enjoying a
boom, so deliveries are starting to
stretch—say, from 30 days to 60
days.

Typical of the confusion is a claim
by Computer Design Corp. of Santa
Monica, Calif., which makes ma-
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chines for Monroe Calculator Corp.
It said that 4,000 partly built $4,000
calculators were waiting for LSI
memories promised for January
1972 delivery. Wheeler of AMI, one
of Computer Design’s three sup-
pliers, says that deliveries were
late—but that they had been prom-
ised for June, not January.

Another supplier to calculator
makers, Texas Instruments, has
stopped taking orders for 1972 de-
liveries. TI won’t comment, but a
competitor says: “I imagine a lot of
their production is being diverted to
their own calculators.” At Mostek
Corp. in Dallas, where the first
single-chip circuit for hand-held cal-
culators was made, James Wilson,
operations vice president, says: “We
have consciously not overbooked.”

Vertical. Adding spice to the
bubbling calculator broth is the ad-
vent of the first low-priced printing
calculators with vertical tapes. Uni-
com Systems Inc. of Cupertino,
Calif,, has unveiled two desktop
models—the 1000P and 1010P—that
use drum printers and start at $295.
Both use two Hitachi chips. Major
features beyond the usual four
arithmetic functions are grand total
memory register, automatic decim-
als, constants, chain calculations,
credit balance, two-color printing,
repeat add-subtract, automatic re-
tention of last item, and buffered
keyboard. Unicom says its machines
will be available in December.

A $275 hand-held battery oper-
ated machine with a printed read-
out—the Phoenix P—has been an-
nounced by a small company, Ian
Jones International of Bayside, N.Y.
It uses a fixed-head thermal printer
developed by Displaytek. O

Low-cost Loran,
Transit developed

Over the last few years, Johns Hop-
kins University Applied Physics
Laboratory developed a comput-
erized Loran-C navigation system
for the Coast Guard and a sophis-
ticated shipboard system for the
Navy that uses the timing signals
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Finding his place. Engineer tunes in simplified Transit satellite signal receiver (Transim) at
Johns Hopkins Applied Physics Lab. At right is the standard electronic desk calculator.

from the Transit navigational satel-

lite. These systems are fine for the
two services, which can afford to
build them, but would be way out of
reach for civilian vessels.

Now, APL has designed a low-cost
version of each, for use by small pa-
trol boats, cutters, commercial fish-
ermen, and pleasure craft. The
Loran set is to cost $2,000 in 1,000-
unit production quantities and will
plug into the $2,000 Loran receivers
now under prototype production by
Litcom and Teledyne. The Transit
set, called Transim, is pegged for
under $10,000, including receiver,
antenna, and electronic desk calcu-
lator.

Integration is key. The key to the
Loran unit’s lower-cost is MOS LSI.
The logic replaces a processor and
the Hewlett-Packard desk calcu-
lator, printer, and plotter of the
Coast Guard set, explains Robert C.
Hester, senior program engineer.
The unit’s Intel NCS-4 logic system
is “a complete central processing
unit on one integrated circuit,” says
Robert C. Moore, senior design en-
gineer, and includes MOS read-only
and random-access memories. Over-
all, the prototype unit consists of a
few printed-circuit boards, displays,
digital switches for dialing in num-
bers, receiver interface logic, and a
low-cost receiver, and weighs under
30 pounds with backup battery sup-

ply.

Of course, with the lower cost, the
user doesn’t get all the fancy op-
tions. The new unit will give a
navigator only the range to his des-
tination in kiloyards and his bearing
relative to his course. It will not tell
him relative position, plot, and
speed. But $4,000 will still buy the
pilot what he needs—an accurate
navigation system.

To use it, a navigator “dials in his
destination in Loran (time-differ-
ence) coordinates, and the set com-
putes in real time the time to his
destination,” Moore explains. The
pilot sets his compass on the bearing
indicated, and the distance indicator
gives the diminishing distance to the
destination. APL also is working on a
simple autopilot for the unit consist-
ing of a “pair of relay contact clo-
sures to drive simple bang-bang ser-
vos on the rudder,” Moore adds. If
the boat were off course, the unit
would create an error signal to slew
the rudder the right way, he says.

As for the Transim sets, they are
low-cost versions of the Navy’s
AN/SRN-9 navigation units that
process 400 megahertz signals, time-
and location-coded from Transit
satellites to give Navy ships more
accurate fixes.

Hester says that the Transim sets
will have the same capability as the
more sophisticated Navy sets in giv-
ing navigation fixes anywhere, any-
time in the world to a one-mile ac-
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Microdata moves
into systems

Microdata, the company that made microprogramming irresistible, has moved into
systems. We now offer all the modules, peripherals, software and application
firmware you'll need to configure a high-performance system at a low price.
Pick the items you need and add up their costs. Then compare the total with
anything you get from our competition. You’'ll see what we mean.

System Computers Series 1800 Com- Model 2208 Mag-
putors—CPU with nelic Core Memory
power lail/aulo --8,192 byte, 8-blt
restart, ROM con- module {(up to
trol memory, real 8 modules per
- time clock, tele- computer),
type coniroller, $1.800
powar supply, card
- cage and system
control panel,
Typlcally, $4,000
Utility Interfaces Model 2510 Byle Model 2511 Full Model 2512 Priorlty  Model 2513
170 Controller— Word 170 Interface Interrupt Board— Selector Channel
provides ind: d provi 32 input provides 8 levels —oparates by way
ont inpul and out- lines and 32 output of priority interrupt of direct memory
put controllere lines with data with individual access, sccommo-
each with 8-bit iransfers under arm/disarm. dates up to four
data transters. program contsol. $550 1/0 devices.
3800 $700 $350
Mode} 2601 Syn- Model 2610 Asyn- Model 2612 Asyn- Model 2613 Aayn- Modsl 2820 Mode! 2630 Aulo-
chronous Modem chroncus Commu- chronous Commu- chroncus Modem Modem/Communi- matic Caif Unit
interface—has nications Controlier i C ] ] cations Control— Controlier-—pro-
auto call/answer —single channsl, —provides simul- vides simullanscus provides 16 dis- vides control func-
full duplex, pro- taneoue operation operation of 8 full crete inputs and 18 tien for four Bell
grammable baud of 8 full duplex duplex 103 and discrete outpuls. Model 801 aufo-
rates to 9800 baud. asynchronoua 202 type data sets. $800 matic call units.
$500 channels. $2,000 $9!
$1,600
Peripheral Systems Model 2710 Paper  Model 2720 Card Model 2731 Line Model 2732 Line
- Tape System— Reeder—300 cpm, Prinler—80 col- Printer—132 col-
) 300 cps fantold 80 column cards. umn, 84 characler umn, 64 characier
B.channcl reader, $3,750 set, 356 lpm. set, 245 lpm,
75 cps fanfold 49,750 $12,500
8-channel punch.
& G
g Model 2010 Mag- Mode! 2811 Mag- Model 2820 Mag- Model 2821 Mag- Model 2822 Mag-
netlc Tape System netic Tape System netic Tape Trans- netic Tape Trans- nelic Tape Trans-
—with one 7", 9 ~—withone 77, 9 pon—7" reel, pon—7" reel, port—B83” reel,
g track, 800 bpi, track, 800 bpl, 12.5 ips, 9 track, 25 Ips, 9 track, 12.5 ips, 9 track,
10,000 bytes/ 20,000 dbytes/ 800 bpi. 800 bpi. 80O bpl.
second \ransport second \ransport $2,830 $2,960 $2,890
and controlter and controller
for up to four for up to four
transports. transports.
$4,830 34,760
Model 2623 Mag- Model 2851 Disc Model 2852 Disc
netic Tape Trans- Syst i des Syst U
pon—8Y: “ reel, disc drive with disc drive with
25 Ips, 9 track, moving head re- moving head {one
800 bpl. movable cartridge, fixed and one
$3.020 2.4 milllon bytea, removable), 4.9
75 ms random miliion byles, 95
sccess, 200 kb ms random access,
trsnster rate. 200 kb transter
$11.730 rate,
$12,750
TOTAL | $

withtop

erformance and
the right price
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Microdata Corporation
17481 Red Hill Avenue
Santa Ana, California 92705
(714) 540-6730
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curacy. The transit system is based
on doppler shift.

Three elements make up the pro-
totype transit sets: the APL-designed
receiver and antenna and a Wang
Industries 700B electronic calcu-
lator. The set is self-contained and
needs no added printers because the
calculator has a keyboard for enter-
ing course and speed data and has a
built-in magnetic tape cassette drive
for program tapes. O

Communications

Laser satellite
system due in 75

Laser communication with satel-
lites—the subject of much hopeful
discussion in the past—is due to be-
come a reality in 1975. A contract
for more than $5 million has been

175

awarded to ITT Gilfillan by NASA to
develop an experimental, two-way
laser communications system for the
ATS-G applications technology sat-
ellite.

The first such equipment on a sat-
ellite. it would be used primarily for
studies of laser propagation through
the atmosphere. with interest also in
extending the system to allow the
synchronous satellite to communi-
cate with lower satellites and space-
craft like the space shuttle.

Lasers are especially attractive for
communicating from space because
of the very high data rates, spectrum
saving, and security they offer. The
initial experiment will be at 30
megabits per second, a safe low rate
since the experiment isn’t designed
to test data rates, says Robert Gra-
ham, Jr., engineering section man-
ager at Gilfillan in San Fernando,
Calif. Operational systems could be
expected to carry much higher rates.

The spectrum savings and secur-
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ity are the result of a narrow beam.
Even after traveling 22,000 miles
from synchronous orbit, the beam
illuminates a spot only 1,000 feet in
diameter. Thus, many different sys-
tems could operate on the same fre-
quency simultaneously if the beams
were pointed in slightly different di-
rections. Likewise, no one outside
the small spot can intercept the sig-
nal, an obvious advantage for confi-
dential data. The antenna (tele-
scope) is also very small compared
to that of the conventional micro-
wave system, only 5 inches in
diameter.

Off the shelf. Though this experi-
ment is a first, it is a low-cost effort
and will use available equipment.
The red helium-neon laser in the
satellite will be the first such laser
used in space, but has already un-
dergone extensive qualification. The
green ground-based argon laser is a
standard product. Both lasers will
be modulated with electro-optic

Electronics |
Index of
Activity

Sept. 11, 1972

July's preliminary data indicates that the
index is maintaining the mild upward
trend begun in the spring. Defense elec-
tronics, with orders still rising, was the
biggest July gainer—up 2.5%, leaving it
0.8% ahead of its July 1971 level and
continuing to wipe out the losses of late
1971 and early 1972. Consumer elec-
tronics posted a 0.5% monthly gain. And
while industrial-commercial activity was
off slightly, that area still stands 5.4%
ahead of its year-ago figure.

Indexes chart pace of production volume for total in-
dustry and each segment. The base period, equal to
100, ts the average of 1965 monthly output for each of
the three parts of the industry. Index numbers are ex-
pressed as a percentage of the base period. Data I1s
seasonally adjusted.

*Revised.

r
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WORLD'S
GREATEST
OP-AMP?

If you had designed an op amp that guaran-
teed extremely low noise and drift (like the S$SS725)
and extremely low input current (like the SSS108A)
and was easy to use with internal compensation

and complete protection (like the $S8S741), would
you call it the world’s greatest op amp?

WE caLL T THE A0V OP-05!

Here are the facts on the new (000P-05 Instrumentation Operational Amplifier:

monoOP-05 monoOP-05EJ monoOP-05CJ
V., Max (mv) 0.5 0.5 13
s Max (nA) 3.0 40 7.0
R.. Min (M) 20.0 15.0 8.0
Noise Voltage Max (uVp-p) 0.6 0.6 0.65
TCV.. Max (zV/°C) 1.0 0.6 1.5
CMRR Min (db) 114 110 100
Siew Rate (V/usec) 0.25 0.25 0.25
Price at 100 pcs. $19.95 $14.95 $6.95
(TO-99, —55°C to (TO-99, 0° to (TO-99, 0° to
+125°C) +70°C) +70°C)

The monoOP-05 fits directly into 725, 108A and unnulled 741 sockets, allowing instant
upgrading of your system without redesign. And offset nulling (with a 20K pot)
actually improves offset voltage drift. So there it is — could an op amp that combined
the very best features of three of the industry's best sellers be called the world's
greatest op amp? We'll ieave that decision up to you

| UNITS ARE WAITING FOR YOU AT YOUR LOCAL DISTRIBUTOR — OR
mm PR ECI SIO N CALL US DIRECTLY FOR IMMEDIATE ACTION.
MUNULITHICS .. delivering tomorrow’s linear technology today!

INCORPORATED o
A (popRaes Miiliate
WEST CENTRAL EAST
Lee Egherman Ed Raether Joe Stern
Precision Precision Precision
Monolithics, Inc. Monolithics, Inc. Monolithics, Inc
1500 Space Park Drive 605 E. Algonquin Rd 100 Ricefield Lane
Santa Clara, Calif. 95050 Arlington Heights, Ill. 60005 Smithtown, N.Y. 11787
Tel. = (408) 246-9225 Tel. # (312) 437-6697 Tel. # (516) 864-2666
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’ ’ \ On display
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Introducing I& ASers.
$80 a botile.

Low-fat lasers are just like low-fat milk. And non-hydroscopic mirror sealant From $119.95% bottle in a case of 10.

They contain everything you need. —to lock out all humidity. Or $79.95%a bottle in lots of one
Except the fat. Then, just like adding vitamins to thousand.

So, you get a better product with all low-fat milk, we add the extras to our They may be just the things you need
the necessary ingredients. And you get it at low-fat lasers. to add to your laser diet. Especially if it's
a very low price. Like our experience (which is more been too rich lately.

One serving of any of our four new than anybody’s). And the reliability you Send for complete information:
low-fat lasers supplies all these daily OEM know us for. And an 18-month, no-hour- 3100 W. lomitaBlvd., Torrance, CA 90509.
working requirements: 1 or 2 milliwatts. limit OEM warranty. *U.S.A. and Canada [~ TTTTTTTTESSSs 7
Helium-Neon. Polarized or unpolarized Low-fat lasers. Models: 3121H | mW - HUGHES i
output. Coaxial construction. Cold cathode. 3121H/P | mW polarized, 3122H 2 mW, and ':GEEE_S.Z'_R_C_R_A_’;_c_o_“.ﬁ;'
Only 9" short. 3122H/P 2 mW polarized rcXsoloraicsloivision

FREE SAMPLES: IF YOU'RE AN OEM MAKING EQUIPMENT THAT COULD USE LOW-FAT LASERS IN QUANTITY,WE'LL GIVE YOU
ONE. JUST TO SEE HOW THEY PERFORM. CALL DICK ROEMER AT (213) 534-2121.
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switches. The detectors will be stan-
dard image dissectors. and the com-
munications detectors standard
photomultiplier tubes. Ground loca-
tions will be an observatory on an
8.500-foot Arizona mountaintop,
below sea level in Death Valley,
Calif.. and Huntsville, Ala.

Though tracking might seem a

roblem due to the narrow band-
width, Graham says available tech-
niques now make it possible. In fact,
Gilfillan, which absorbed ITT Acro-
space’s electro-optics group early
this year. is now engaged in experi-
ments with similar equipment in a
WB-57 reconaissance-type aircraft
flying at 60.000 ft, or above 95% of
the earth’s atmosphere.

The experiments, conducted by
NASA’s Marshall Space Flight Cen-
ter. also use a helium-neon laser
aloft and an argon laser on the
ground. Data transmitted is either
30 Mbit random word streams or
telemetry signals of the aircraft’s
performance.

“The experiment alrcady has had
significant payoffs,” says Joseph L.
Randall, chief of the applied physics
branch at Marshall’s astrionics lab.
For example. it has shown that on-
off beaming is better than polariza-
tion techniques. 0

_—Méaigal Eleétraaiést_—

Computer ousted
as heart monitor

One way to monitor the condition of
a heart quickly and accurately is by
video fluoroscopy—with a computer
to calculate the pumping of the left
ventricle. a sign of a heart’s effi-
ciency. Now. a group at the Na-
tional Institutes of Health has found
an even quicker way, which doesn’t
need a computer at all.

The new method is based on the
raster scan technique because only a
portion of each raster scan line ac-
tually images the ventricle. Through
a series of integrator circuits, the
voltages proportional to the lengths
of those portions are totaled. Then,
explains William H. Schuette. elec-
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tronics engineer with NIi’s division
of research services in Bethesda.
Md.. when the sum of the lines is to-
taled 60 times a second at the end of
each television field. the result 1s
proportional to the volume pumped
by the ventricles.

Two checks can be made to insure
that the video-fluoroscopic unit is
picking up only the ventricle pic-
ture, Schuette says. With a radio-
opaque dye flowing through the
ventricle, a threshold level can be
set on a detection circuit so that only
the dyed ventricle image shows up.
Should the dye’s illumination over-
lay the spine or part of the rest of
the heart. however, an image from a
second camera can be superimposed
and an electronically generated sil-
houette can be derived by mixing
the results of the two cameras.

Cylinder. The concept assumes
that the ventricle is a cylinder whose
volume, made up of the individual
scanned lines. is equivalent to the
pumping volume of the ventricle.
The cylinder is formed with a cross-
hatched grid. During each scan. a
voltage pulse of constant amplitude
is generated when the density cx-
ceeds the threshold level. An in-
tegrator circuit sums the pulse
length and is reset when the scan
reaches the right border of the ven-
tricle cavity and the pulse disap-
pears. A second integrator circuit in-
tegrates the output and. just before
it i1s reset. transfers its output to a
sample-and-hold circuit. That cir-
cuit provides a continuous analog
voltage proportional to the ventricu-
lar volume. The information is fed
to a chart recorder also displaying
electrocardiogram and blood pres-
sure information.

“Before. you had to get the length
and width of the image and then go
to a computer to cough up the vol-
ume,” Schuette says. “This way you
can integrate the lines as you go.”
The real-time function is important
medically, he adds. The results also
can be videotaped for later analysis.

Parts. The beauty of the system is
that almost any well-equipped med-
ical center already should have the
equipment to build a unit. Schuette
says. His division produced the unit
with the National Heart and Lung

E
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Institute for about $2,000. Another
advantage is that the same idea can
be used with video-microscopy to
measure cell bodies. O

Wheelchair takes
voice commands

Engineers at Texas A&M University
are developing a voice-controlled
wheelchair for the nation’s some
60,000 quadriplegics whose spinal
cord injuries make them totally or
partially dependent on others for
daily maintenance. And unlike ear-

Voice control, Electric wheelchair is controlled by

hums picked up by the throat microphone.

lier tongue-switch models, or the
NAsA-developed  sight-switch-con-
trolled models, the Texas chair’s
solid-state control system appears to
present minimum interference with
such activities as eating.

What’s more, its price is reason-
able—perhaps as low as $150 plus
chair in production quantities, esti-
mates Paul H. Newell Jr., associate
dean of engineering and the sys-
tem’s architect. The control system
is now being evaluated on two elec-
tric wheelchairs by the Veterans Ad-
ministration Prosthetics Center in
New York City.

Basically, the user hums a tone
into a dynamic throat microphone

38

to control the direction of the wheel-
chair. As long as he sustains the
tone, the chair will move in a direc-
tion determined by the frequency of
the tone. “We found out right away
that perfect pitch is rare,” says New-
ell, “so we put an inexpensive fre-
quency meter on the side of the
chair.” Patients, however, generally
need the meter only the first 10 min-
utes of the day to learn the pitches,
he says.

The meter displays frequency
bandwidths of about 25 hertz for
forward, reverse, right, and left, as
well as overlaps to allow commands
like forward and right, and forward
and left. The circuitry protects the
user from accidently ac-
tivating the wheelchair’s
motors during normal
speech—it takes 0.75 sec-
ond of sustained hum-
ming to initiate action,
although changes in the
pitch and therefore the
chair’s direction, will
register within 0.25 s.
The control logic also
will disable the decoding
circuits if the input sig-
nal is stopped for more
than 0.02 s.

The output of the mi-
crophone is coupled to a
bandpass amplifier and
Schmitt trigger combina-
tion that feeds to a dig-
ital counter and com-
parator circuit. The
counting period is con-
trolled by an oscillator
that allows an 0.25-s count. The os-
cillator frequency is externally con-
trollable, so that the range of control
frequencies can be altered. O

Cé?puters

LS| keeps rent low
for Four-Phase

When Four-Phase Systems Inc. an-
nounced its LSI computer system
IV/70 about two years ago. many
industry observers speculated that
the idea of employing large, com-

plex MOS circuits to put a lot of
computing power in a small pack-
age would soon be copied. But while
this may yet come true, so far only
one other system like it has arrived
on the market—and that’s the Cu-
pertino, Calif. firm’s new IV/70
model 7002.

Out front. Like its predecessor,
the 7002 is a clustered-cathode-ray-
tube intelligent-terminal system that
employs some of the most advanced
MOS LsI circuits in the industry. The
first new system was installed in
June for use in Western Union’s na-
tionwide information services com-
puter system for telegram entry,
editing, and transmission. Four-
Phase has orders for 80 more.

Commenting on the new system,
Lee Boysel, Four-Phase president,
says: “The production economies
which we have achieved through ex-
tensive use of LSI circuitry make it
possible for us to lease typical disk-
based CRT systems complete with
CPU, high-speed line printer, and re-
mote bi-sync communications for
less than the monthly rental of an
1BM 270 display system alone.”

The basic system combines a clus-
ter of up to 32 12-inch, 1,152-char-
acter CRTs with keyboards and a
general-purpose computer that can
have up to 98,000 bytes of directly
addressable semiconductor
memory. (The older system can
handle a maximum of 16 terminals).
The all-LsI CPU contains new high-
speed commands for decimal
arithmetic and data string manipu-
lation that reduce byte processing
time by 80% from the older system.

Eleven chips. The 7002 CPU con-
sists of II LSI chips on a single-
printed-circuit board. All of the LSI
circuits, including the memory, are
made with conventional high-
threshold p-channel metal-gate
MOS. The CPU is made up of three
18,000-word read-only memories
that contain the instruction set,
three logic chips, three arithmetic
chips serving as storage and address
registers, an arithmetic logic chip
that sets up data for the decimal
math chip, and the decimal math
chip itself.

This last chip, the largest of the
11, measures about 280 by 250 mils
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Once maps were made
by hand.

But why today?

Once, a man told another

of what he'd seen and that
man drew a map that all
others could follow.

All of that was done by
hand. That was then.

Today, a man takes a
picture from an airplane of
what he sees. And a second
man prepares a manuscript
from these photos. And then,
this manuscript is transferred
to film.

And then—incredibly —
all of the lines that will make
up the map (the rivers, the
mountains, roads and streets)
are scribed onto a negative
master. By hand.

Finally, a swivel knife is
used to cut outlines of
specified areas. By hand. In
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the seventies of the twentieth
century.

Someone doesn’t trust
someone.

We, CalComp, have told
cartographers that our 745
flatbed plotter will seribe
lines equal to the tolerances
and standards of the most
skilled mapmaker’'s hand.

Cartographers have told
us that they tried plotters
once. And the lines were not
accurate. And they were
uneven. And wiggly.

The CalComp 745 Plotter

is aceurate to a rate of plus
or minus .001 inch. The lines
it seribes or cuts are smooth
and even. (Their step size 1s
only .0001 inch.)

And our 745 plots at a

cJalLIclolvIP)

speed of 4.2 inches per second.
No hand alive can do that
accurately.

If you make maps by
hand, call us. We'll help you
get from here to there.

Write us at California
Computer Products, Inc.,
Dept. EM-M9-72, 2411 West
La Palma Avenue, Anaheim,
California 92801. Or call
(714) 821-2011.
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The Elegant
Molded Parts

For elegant applications. Custom-made
or standard, EPC parts come with thin
walls down to 5 mils, tolerances to
* .05% — even threaded bushings. In
six different materials: fluorocarbon, ny-
lon, glass-reinforced nylon, DAP, poly-
ester and epoxy. For temperature ranges
that go up to 200°C.

It's just the sort of selection and
craftsmanship that you expect from EPC
as an EAl component company. Look to
EPC also for transformer kits. Or to EAI
for thick-film audio amps.
Capacitors. Custom coils.
Solenoids. Active filters.
Analog/ digital convert-
ers and other special
function modules. Plus a growing list of
other elegantly crafted etceteras.

EPC

Electrical Plastics Corporation
500 Long Branch Avenue

Long Branch, New Jersey 07740
Tel. (201) 870-9500

A Subsidiary of Electronic Associates, Inc.
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(70,000 square mils) and contains
over 7,000 active elements. It is so
big that the patterns could not be
put on a single mask and had to be
split into quadrants. Thus, for each
mask, the wafer had to be exposed
four times and the patterns exactly
matched. The memory is made up
of 2,048-bit chips, mounted 48 to a
card. Eight cards make up the max-
imum memory configuration.

New family. With the basic sys-
tem, the company introduced new
software and a new family of pe-
ripherals. The latter includes a 50-
million-byte disk file (similar to a
double-density 2314), a 600-card-
per-minute reader, and a buffered
synchronous communications con-
troller.

The new software for the model
7002 includes a disk operating sys-
tem. Cobol compiler, plug-compat-
ible simulators for 1BM’s 3270 and
2260 display systems, and an en-
hanced multiterminal source data
entry package with magnetic tape,
binary synchronous communi-
cations, and IBM channel output op-
tions. All Four-Phase software is
provided without charge, and pro-
grams written for the older model
7001 processor are compatible with
the new system.

In on-line operation with the 2260

simulator program, one 7002 can
serve as a replacement for up to
four local or remote 1BM 2260/2848
display systems with typical
monthly savings from 40% to 60%
on a similar one-year lease. For
shared processor data entry with
magnetic tape output, the system
can be configured with all editing
and validation features for less than
$100 per terminal per month with a
one-year lease. All lease prices in-
clude maintenance, systems engi-
neering support, and systems educa-
tion service.

Monthly rental for a typical sys-
tem with a 72,000-byte CPU, 50-mil-
lion byte disk file, high-speed line
printer, bi-sync communications,
and four 1,920-character CRTs with
dual intensity and audible alarm is
under $2,000 for three years. O

Software

Personal lifetime
computer foreseen

Imagine everyone having a personal
computer that would accompany
him from preschool years to the end
of his life. The impact on education

Integrated. Four-Phase Systems' new 7002 central processor features 11 chips on this
board. Decimal math chip is largest of all and had to be made with four matched masks.

Electronics/September 11, 1972



Complete

RF Network Analysis ... NOUW I
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400 kHz to 500 MHz with 115-dB dynamic
range and 0.005-dB resolution — these are
not design goals of an idealized analyzer;
they are performance facts of a remarkable
new analyzer.

NOW used by a growing list of owners to
measure group delay of CATV amplifiers and
filters, to determine s-parameters of vhf
transistors, to measure crosstalk of
multiconductor coaxial cable, to test
flatness of telephone filters and equalizers,
to check the response of ECM and radar

i-f modules.. ..

NOW for your use to provide fast, accurate
measurements of nearly any transmission
and reflection property, including
magnitude, phase, group delay, and
s-parameters — all at the push of a button
or the twist of a knob.

NOW with built-in rectilinear and polar
display, 50- and 75-ohm capability, and three
channels for simultaneous displays of two
unknowns or of two characteristics of one
unknown, plus a reference trace.

NOW the GR 1710 RF Network Analyzer
— only a moment of your time for a
demonstration, only $6850 for a basic system.

LATER, even more.

For High-Frequency Measurements

@General Radio

NEW YORK (N.Y.) 212-964-2722, (N.J.} 201-791-8990 » BOSTON 617-648-0550
CHICAGO 312.992-0800 « WASHINGTON, D.C. 301-881-5333 « LOS ANGELES 714-540-9830
TORONTO 414-252-3395 « ZURICH (01) 55 24 20

GR COMPANIES o GRASON-STADLER o TYIME/DATA » TECHWARE COMPUTING CORP.
GR ASSOCIATE o MICRONETIC SYSTEMS 1NC.
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4 Quadrant Magnetic |

Analog
Multiplier

DC x AC = AC Output

|
#MCM 135712

Product Accuracy |
is +1/2% of all |
readings Over Full
Temperature Range
of -55°C to +125°C

W Product accuracy is specified in % ’
of reading for all output analog
voltage product points over the full
military temperature range instead
of % of full scale error giving
superior results for small values.
Linearity, product accuracy, and
zero point virtually unaffected by
temperature changes.

All units are hermetically sealed and
completely shielded from external
electric or magnetic fields.

Specifications Include:

Transfer equation: E = XY/3
X & Y input signal ranges:
0 to =3V Peak
Maximum static and dynamic product
error: V2% of point or 2 MVRMS,
whichever is greater, over entire
temperature range
Input impedance: X = 10K; Y = 10K
Full scale output: 3 VRMS
Minimum load resistance for
full scale output: 2000 ohms 1
Output Impedance: Less than 50 ohms
X input bandwidth:
+0.5db, 0 to 200 hertz
Y input bandwidth:
+0.5db, 20 hertz to 1000 hertz
DC power: +15V unless otherwise
required @ 20 ma

2 l

There is No Substitute
for Reliability

A

GENERAL MAGNETICS, INC.
135 Bloomfield Avenue
Bloomfield, New Jersey 07003
(201) 743-2700
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alone would be dramatic—and that’s
the goal of Alan C. Kay of the
Xerox Corp.’s Research Center in
Palo Alto, Calif. Kay has an idea for
such a computer-aided-instruction
system that he calls Dynabook, and
he believes it could be a commercial
reality in the next few years.

The notebook-sized Dynabook
would outwardly consist of a key-
board and a liquid crystal display
capable of showing at least 4,000
printing quality characters. It would
be about 9 by 12 inches, weigh 4
pounds at most, include a one-chip
Lsl processor for stand-alone com-
putation, and 8,192 words of solid-
state random-access memory. Large
files would be stored in cassettes.

Price of a Tv. Counting on the
price declines characteristic of the
semiconductor industry and the po-
tentially widespread use of the de-
vice, Kay estimates that the Dyna-
book could soon be produced for
about the price of a color TV set-
about $300 for electronics and an-
other $200 for packaging, cassette
drive, and input-output devices like
the keyboard and display.

The Dynabook’s probability of
success depends on the truth of the
theory behind it—that in educating
one’s computer, one will educate
oneself. In order to program a com-
puter to do a task or play a game,
the user has to understand the con-
cepts underlying the task or game.
And so even the toughest kid on the
block, if he wants to play space war
with the other kids. has to learn
Newton’s laws, mathematics, and
other subjects, some with the aid of
a teacher and much by himself.

Kay envisions Dynabooks also
plugging into library computers and
so extending the reach of today’s li-
braries. A 500-page book could be
stored in a cassette within a few
minutes, he says, and meanwhile
the Dynabook’s umbilical cord
would be recharging batteries.

Booksellers might offer access to
new titles through a slot machine
approach, so Kay does not feel that
the concept would endanger the
publishing industry. Instead, it
might make scarce titles easier for
the reader to find, because book-
sellers would only have to reserve

memory space instead of carrying
large physical inventories.

Beyond childhood, the Dynabook
could: couple into corporate infor-
mation systems and inventory con-
trol data bases; emulate dictating
machines for executives; act as per-
sonal notebooks; and in general do
almost everything that a pencil and
paper would do today.

Is this blue sky? Not to Kay: “The
software knowledge, the computer
language design philosophy and
user interface ideas are at least five
years old,” he says. “Power, pack-
aging, and weight considerations all
are drawn from existing technology.
And the interactive computer teach-
ing approach is undeniably good.
The only hangups are the size of the
liquid crystal display, the price esti-
mates, and my own guesses about
how much can be done on an 8,000-
word machine like the Dynabook.
But in view of the Dynabook’s mar-
ket potential and educational value,
I say, let’s build it.” O

Industrial electronics

Holographic test unit
can be rolled around

The first portable holographic cam-
era won’t exactly fit in a pocket, but
it should make nondestructive ho-
lographic testing possible for users
who aren’t laser experts. The new
system, made by the Korad depart-
ment of Union Carbide Corp., in-
cludes a tripod-mounted camera
head, a power-supply cabinet and
water-cooling system. It can be
rolled around easily for use in pro-
duction areas, as well as in labora-
tories. On the other hand, present
techniques for making holograms
require granite vibration isolators
and critical arrangements of laser
and optical components.

Stuart H. Zuck, marketing man-
ager of the Santa Monica, Calif., fa-
cility, says that the camera will open
new doors to holography: “In the
early days, lasers were used by
people who were experts in their
use. Now they’re getting into areas
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_ Iftoo many chips aren’
in shape to ship orassemble,
maybe you need a solvent
that cleansresidue-free.

You need FREON.

Your yields could be suffering because
of improper cleaning during the manu-
facture of semiconductor and 1.C. devices.
Residue interferes with yield and reliability.

In a FREON cleaning system,
components emerge thoroughly clean, dry
and residue-free because the final step is a
rinse of freshly distilled, filtered FREON.

FREON cleaning agents remove
silicon dust, lapping compound, residual
plating salts, water, electronic grade
aleohols, ionic contaminants and all types of
handling and packaging soils.

They are used in a variety of opera-
tions: surface preparation before masking to
improve resist adhesion...pre-diffusion

FREON is Du Pont's registered trademark for its fluorocarbon
cleaning agents.

Electronics/September 11, 1972

cleaning...before plating and deposition to
assure good adhesion...before lead bonding
to assure proper bonding attachment...
pre-seal cleaning prior to packaging. There
are more.

FREON cleaning agents require no
inhibitors and are reclaimed through
continuous distillation. They are non-
flammable, nonexplosive and have a low
order of toxicity. Special safety equipment
is not needed.

Your next step to increased yield is
to write for more information about FREON
cleaning agents and properly designed
vapor-phase cleaning systems. Du Pont
Company, Room 22449R,Wilmington, Del. 19898.

FREON

cleaning agents
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looking
for
a
low
price
quality

lamp?

IEE has’em!

Search no more for quality high per-
forming subminiature lamps. We have
them in stock at V2 the price of com-
petitive lamps.

All our lamps are aged and selected,
possessing hand placed filaments, sta-
bilized to assure uniform brightness.
They meet all standard Mil-Specs,
and you can count on 40,000 to over
100,000 hours life.

For as low as 29 cents per lamp we
can supply your needs on T-1 lamps.
Search no farther than your local IEE
representative.

SEE us
AT WESCON),

Boorty
2806

Industrial Electronic Engineers, Inc.
7720 Lemona Avenue, Van Nuys, California 91405
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where users don’t care whether
they’re using lasers or sledge ham-
mers: they just want to do a job.
The camera is ideal for them be-
cause you simply point it at an ob-
Ject. take two exposures, and you
have a hologram.”

Zuck foresees applications in both
reflective and transmissive holo-
graphy. The reflective technique,
which he predicts will find wider
use. can be used to detect flaws in
structures, composite panels, honey-
comb materials, pressure vessels,
tires—and microcircuits. Trans-
missive holography provides three-
dimensional records for applications
that include flow visualization,
plasma diagnostics. electrochemic-
als, and ballistics, where the laser’s
20-nanosecond exposure time can
freeze moving projectiles on perma-
nent holograms.

Zuck attributes the practicality of
the system to the use of a high-
power ruby laser as a light source.
rather than the conventional he-
lium-neon laser. A HeNe laser, with

For the record

Optel, Solitron in C-MOS deal

perhaps 50 milliwatts output, re-
quires an exposure time as long as a
few seconds, necessitating excep-
tionally rigid mounting.

The pulsed-ruby laser in the Ko-
rad system can have an output as
high as 100 megawatts; hence, the
20-ns exposure. The camera head is
designed to accommodate different
lasers for different requirements.
With a standard single-pulsed
model, the camera will holograph
fringe-free depths of up to 2 meters.
Laser outputs up to 10 joules are
available, with interpulse separa-
tions from 20 ns to 10 ns. The
mounting bed contains provision for
numerous optical variations.

HeNe option. The system also can
reproduce holograms by means of
an optional helium-neon laser
mounted beneath the camera. It can
even be used to reconstruct the im-
ages during recording, a feature for
which Korad is seeking a patent.
The camera with laser is priced at
$20,000 to $40,000, depending on
capability and options. O

Optel Corp. is deepening its commitment to digital watchmaking [Electron-
ics, May 22, p. 53]. The Princeton, N.J., optoelectronics company has con-
tracted to purchase $1,350,000 worth of ¢c-MOs circuits from Solitron De-
vices Inc., Tappan, N.Y., beginning in December.

DEC cuts more prices

The decision to make core memory and new peripheral equipment in-house
has allowed the Digital Equipment Corp., Maynard, Mass., to drop prices on
nearly every computer system it makes—including, now, the pecsystem-10
line. bEC’s largest mainframe series, the 10 lines have been cut in price
from 15% to 35%

Also, a new price slot has been filled with the pecsystem 1040. With its
price dropping from $531,000 to $387,000, it now fills a gap between DeC's
larger PDP-11/45 medium-scale computer installations and the 10 series.
The 1040 includes as unusual standard equipment both disk and tape
stores, a 300-card-per-minute reader, a 425-line per-minute printer, a real-
time clock, and communications equipment for 16 local lines.

MIT gets Trident guidance

The Navy’s proposed long-range Trident ballistic missile for use in new sub-
marines of the same name will get its guidance system from miT's Draper
Laboratory, developer of virtually all U.S. icem guidance packages. MiT has
been funded with $21.3 million in two cost-plus-fee awards

Computer network

The National Science Foundation is moving ahead with plans for a com-
puter network to link engineers, scientists, and educators in industry, Gov-
ernment, and universities. Planned are $2 million in fiscal 1973 awards to
examine problems of such a network.
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New from Helipot: the lowest
trimmer profile in the business.

SHOWN ACTUAL SIZE

You can’t do better than our
Series 82 Trimmers for small
size and low cost...and, of
course, Helipot dependability.
These %, single-turn,
general-purpose cermet
models have the lowest
profile in the industry with

a proven cermet resistance
element that can be set to
any voltage ratio within
0.05% of full scale. Sealed
metal housings, solid stops,
and essentially infinite
resolution. They'll save

you space—they'll save you
money. (Our prices start at
$1.40 list.) Two good reasons
to write for specs and prices
today.

[SP=Yel 412 (NSTRUMENTS, INC.

HELIPOT DIVISION
2500 Harbor Bivd , Fullertan, Colf 92634

HELPING SCIENCE AND INDUSTRY IMPROVE THE QUALITY OF LIFE
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Subsystems: highly complex func-
tions on a single chip. That’s where
it’s happening in linear today.
Where Fairchild is. In op amps,
voltage regulators and interface.

Look at the facts. In the last

6 months alone 5 new Fairchild
monolithic linear subsystems were
introduced and are now in volume
production.

New 791 High power op amp
Our latest monolithic op amp
subsystem has 1 amp output at
+12 volts and automatic circuit
protection. Everything is on one
chip, so installation’s easier.
Fewer external connections,
testing’s easier, less external
electronics. Naturally, system costs
go down, system reliability goes
up. Internally protected against
short circuits, power and thermal
overloads. 100-piece price: $12.50.

750 Dual comparator

776 Programmable op amp

This subsystem is the closest thing
to a universal op amp yet devised.
Already an industry standard,
it’s a high quality device that,
with the addition of a simple
external resistor, can be tailored
for optimum performance over an
enormous span of applications.
The wide range of programmable
characteristics make it one of the
most versatile and useful op
amps to appear in years.
Applications range from a
nanowatt amplifier to a
high-accuracy sample and hold
amplifier. 100-piece price: $3.00.

7800 3-terminal voltage regulator
Seven members (5V, 6V, 8V,

12V, 15V, 18V, 24V') compose this
family — the first with complete
voltage regulation on one chip. The
first high quality, sophisticated,
versatile, yet simple way of solving
VR design problems. At a price

so low they can be inventoried in

FAIRCHILD 750 DUAL COMPARATOR VS. NEXT BEST WAY

STROBE A
o)

STROBE A

STROBE B

o
STROBE B

The world’s first monolithic
comparator subsystem. Eliminates
up to 17 discrete components
other comparators require for
equivalent function and drive
capability. A totally-self-contained
subsystem consisting of two high-
output current, independent
comparators on a single chip.
Eliminates the external
components, board space, and
virtually all the engineering
calculations necessary to make
other comparators function
reliably and safely in complex
control applications.

100-piece price: $5.95.

o
—CO REFERENCE

quantity, for use as
required. Complete
and self-contained in
one TO-220 or TO-3
package. And fully
self-protected: inter-
nal current limiting,
thermal shut-down,
safe area compensa-
tion protect device
from current, power,
temperature fluctua-
tions. Typical 100-

_ piece price: $1.75.

O OUTPUT A

O CLAMP A
O SUPPLY

O OUTPUT B
O CLAMP B

9616 EIA line driver (& 9617
receiver)

Our 9616 triple line driver
subsystem has both internal
inhibit and slew rate control.
And it’s all on one chip. Our
9617 EIA triple line receiver
completes the set. They meet all
EIA RS-232-C specs. And more.

Together, they provide the
simplest low-cost solution to
problems at the interface in data
terminal equipment and data
communications. 100-piece price is
$4.50 for the 9616; and $3.50

for the 9617.

COMPARISON OF EIA DRIVERS

CONVENTIONAL

DATA 1 ¢
DATA 2

INHIBIT

FAIRCHILD 9616

DATA 1
DATA 2

INHIBIT

Conventional EIA Driver (1)
requires external slew rate control
capacitor (2) and external gating
for inhibit function (3). 9616 EIA
Driver requires neither.

93 Linear products in all

Can any other linear-maker make

that claim? No way. Whatever

your linear needs. the answers
are MADE IN FAIRCHILD.

- Industrial controls: 1-Amp op
amp; high current comparator,
AC control.

- Op amps: general purpose; low
input current; high speed; low
drift.

- Voltage regulators: general pur-
pose; high current; high and low
voltage.

- Interface: drivers/receivers;
comparators; DA conversion;
memory.

- Consumer: TV systems; entertain-
ment systems; communications.

- Custom: automotive; consumer;
military.

Check us or your friendly Fairchild

distributor for products and

literature.

FAIRCHILD SEMICONDUCTOR, A Division of Fairchild Camera & Instrument Corp., 461 Ellis St., Mountain View, Ca. 94040. (415) 962-5011. TWX: 910-379-6435
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S-D puts the
accuracy back
into
high speed DVMs

147027

DIGITAL MULTIMETER

FILTER FOR E}

FUNC TION

i]‘llﬁl“l [CY- ONBY

Make 30 accurate readings a second...

even with noisy inputs

Most “high speed” digital voltmeters
come to a screeching halt when they
have to measure noisy signals. That's
because most DVM'’s offer absolutely
no noise rejection without using input
filters—and even the best designed fil-
ter will limit a DVM to two or three read-
ings a second.

Now Systron-Donner has done some-
thing to put the accuracy back into the
high speed DVM. We designed our new
fully-guarded 5-digit Model 7110 around
Dual Slope Integration, the only reliable
measuring technique that provides
built-in noise rejection without the need
for filters. As a result the 7110 will make
30 readings a second and give the right
answer every time, even in the presence
of unwanted noise and ripple. Yes,
there’s a filter, too, but you’ll only need
it for extremely noisy signals.

Built-in noise rejection is only one
feature that makes the 7110 an outstand-
ing lab or system meter. Five dc voltage
and five dc ratio ranges are standard

with all-range autoranging from *1
microvolt to *1100 volts. Both ac volt-
age and 4-wire resistance measure-
ments can be added and, for system
use, a variety of fully isolated digital
output and remote programming options
are available,

We also added some little things, like
a light that tells if you've selected an
optional function that isn’t installed.
(There’s also circuitry that withstands
overloads up to 1000 volts even if you
mis-program all controls and inputs.
And to protect your investment we de-
signed the 7110 so that every option
can be installed at any time by simply
adding plug-in cards.

Model 7110 is priced from $1,695
including 100 mV full scale and ratio
ranges. Ask your local Scientific De-
vices office for technical data or con-
tact: Concord Instruments Division, 888
Galindo St., Concord, CA 94520. Phone
(415) 682-6161.

SYSTRON @ DONNER

Another S'D instrument flrSt! Electronic counters/ Digital voltmeters/ Pulse generators/ Data gen-
erators/ Time code generators/ Sweep generators/ Spectrum analyzers/ Digital panel meters/ Digital clocks/ Signal generators/
Oscillators/ Laboratory magnets/ Precision power supplies/Analog & analog-hybrid computers/ Data acquisition systems.

See us at Wescon Booth #1704-11
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DOD takes more
steps toward
automated hospital

Igloo White
flop spurs new
Air Force effort

Navy, Air Force
seek radar, EDP
R&D sources

Addenda
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Washington newsletter

The Defense Department is moving ahead with development of a
state-of-the-art automated hospital, which could have a “mind-boggling”
electronic content, says one knowledgeable industry source. DOD soon
will authorize the Navy to formulate engineering selection procedures,
says a DOD official, and the Air Force recently awarded contracts to
study the hospital size to Westinghouse Electric Corp.’s Health Systems
Division and Benham, Blair and Affiliates, an architect-engineering
firm. The studies, due Nov. I, will form the basis for design competi-
tion early next year and for concurrent development of the computer-
based medical and management systems to be used.

The hospital, which will be built at Travis Air Force Base in Califor-
nia, will be “an excellent test-bed for the entire health industry,” says
the industry source. Depending on size, it could run to $60 million, with
development of the computerized information system alone “a big
chunk” of the add-on costs, he says. The two-year construction is due to
begin in early 1974, says DOD [Electronics, June 21, 1971, p. 32].

The Air Force is privately unhappy with performance of its Igloo White
air-dropped vehicle-detection sensors in Southeast Asia [Electronics,
March 15, 1971, p. 114]. Since the transfer of the system’s operation
from Laos to the demilitarized zone separating north and south Viet-
nam, it failed altogether to detect tanks and trucks rolling across that
border during the last major north Vietnam assault earlier this year.

Now an embarrassed Air Force is quietly anticipating mid-Septem-
ber responses from industry “for development and evaluation of a new
concept for location and identification of wheeled and tracked ve-
hicles.”” Rome Air Development Center is directing the effort.

New research and development source lists are being compiled by: the
Air Force Electronic Systems division, Hanscom Field, Mass., for a
large over-the-horizon (OTH) backscatter radar in the 3-30-GHz range
to be ordered next July for the 414L continental U.S. OTH program,;
the Naval Electronic Systems division for a study to determine opti-
mum computer communications for future Marine Corps command and
control systems; the Naval Ship Systems Command for design, devel-
opment, manufacture, test and support of a major new antisubmarine
warfare communications system called Ships Acoustic Modem and
Controller (Samac).

Westinghouse Electric’s Aerospace division, Baltimore, is getting new
Naval Air Systems Command money for engineering systems analysis,
design and development of a breadboard advanced Visual Target Ac-
quisitions Systems for pilots employing a helmet-mounted sight. In the
past, Honeywell has been sole supplier of such systems, by which an
on-board computer automatically directs aircraft missiles in the direc-
tion that the pilot is looking . . . Competitive prototypes of the Army’s
UTTAS helicopter (for Utility Tactical Transport Aircraft System) will
be built by Boeing’s Vertol division and United Aircraft’s Sikorsky oper-
ation. Their awards of $91.3 million and $61.9 million, respectively,
nosed out Textron’s Bell helicopter.
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Washington commentary

Electronics and politics in Mexico

Long before that dour cleric John Calvin came
along some 400 years ago and equated work
with virtue, thus siring the Protestant Work
Ethic that made labor the freeman’s pride. the
ancient Greeks had a different view of work.
something they reserved primarily for slaves.
The Greek word for “work™ was the same word
they used for “sorrow.” which conveys quite
well how they felt about it.

The distinction is worth noting because now
it appears that the continuing expansion of
American-owned electronics  manufacturing
operations in Mexico. intended to enhance the
concept of Calvin by creating jobs where there
were none before, has as much potential for
sorrow as it has for pride within the working
community there. At least that is what Ameri-
can Embassy at Mexico City has reported to
the Department of State (see p. 65).

A delicate relationship

By creating more jobs in cities just south of
the border that runs from California to Texas,
the electronics companies appear to have unin-
tentionally contributed to the beginnings of a
socio-economic upheaval in the area. President
Luis Echeverria’s criticisms of what his govern-
ment regards as America’s studied ignorance of
Mexico as a poor relation are well known in
Washington—he delivered them personally o
President Nixon and again to Congress on a
state visit earlier this year.

Thus the American Embassy at Mexico City
is presumably nervous about exacerbating an
already delicate relationship. and is urging
State to generate some professional research on
the social problems that seem to follow the es-
tablishment of new American electronics plants
in the Mexican cities: an increase in prostitu-
tion and illegitimate births, deterioration of tra-
ditionally strong family relationships. and simi-
lar tensions generated by the overcrowding
resulting from “‘heavier-than-normal migration
to the border zone combined with unfulfilled
job expectations.”

Whose responsibility?

The fact that there has been no adequate in-
vestigation of the impact of industry on the
society and economies of the border cities is
something the embassy report calls “most dis-
tressing.” But there is at least one Government
source in Washington who questions whether
the cumbersome Federal machinery—partic-
ularly that of the Department of Health. Edu-
cation, and Welfare—can gear up quickly
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enough to perform the required social research.
even though the U.S. itself is tamiliar with simi-
lar social ills within some of its own ciues.
“Look at what’s happened to the Puerto Ricans
who flocked to New York. The problems in
northern Mexico are not that much different,”
he holds. “They just are not as severe—yet.”

If the governments on two sides of the border
cannot mount a sufficient effort quickly enough
to cope with the developing problems. then
who can? The suggestion of the Federal offi-
cial: “Why can’t the manufacturers help? It is
certainly in their interest.” Actually. many
manufacturers are likely to challenge that view.
One of their men in Washington—who also
requests anonymity on the ground that “I'm
not even supposed to be talking about this”—
argues that “social welfare studies and things
like that are. 1 thought, what we pay taxes for.”
That kind of truism. of course. is the kind of
thing that makes social scientists cringe.

And it also fails to consider that U.S. elec-
tronics operations are relatively high-profit de-
spite the unrelieved competitive pressures on
U.S. components prices. Indeed. the State De-
partment’s analysis of Mexican electronics as-
sembly operations—first generated by the low
tariff advantage offered under Section 807.00 of
the U.S. tanfl schedule—indicates that U.S.
manufacturers’ margins are so high that some
50 of them “do not capitalize on these value-
added duty schedules at all.” while “others use
them for only part of their production.”

Weighing the options

Thus it is documentable that there are clear
advantages for manufacturers locating elec-
tronics plants in Mexico. And there are others
besides Americans who have made and are
making that discovery. The question then be-
comes: what. if any. responsibilities do those
manufacturers have to the communities in
which they set up shop?

That there is no pat answer goes without say-
ing. What needs to be said. however. is that
American manufacturers operating in Mexico
would do well to consider what options they
have while they still have them. For there are
Mexicans who can recall the plea of one of Luis
Echeverria's predecessors. Porfirio Diaz. who
sighed: “Poor Mexico! So far from God and so
close to the United States.” And it may be that
one of them will one day confront industry as
the technological workingman’s equivalent of
that California food growers phenomenon. Ce-
sar Chavez. —Ray Connolly
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Tryit. You’ll like it.

HiNIL, High Noise Immunity Logic

Nothing can be more upsetting than trying to
design sensitive digital equipment that's
headed for a noisy industrial application. Try
Series 300 HiNIL, Teledyne's high noise
immunity logic.

HiNIL offers MSI. Included in the Series 300
are such complex functions as BCD to decade
decoders and drivers, Nixie""drivers, decade
and hexadecimal counters, a quad latch and a
4-bit comparator.

HiNIL is slow. HiNIL is one of the slowest logic
families since relays. It has a nice 100-nanosec-
ond propagation delay, so it is unperturbed by
high voltage transient noise. HiNIL won't switch
falsely when a fork lift rolls by or a lathe turns
over.

HiNIL is easy to use. There are very few sys-
tem interfaces that cannot be handled simply
with HiNIL devices. The open-collector devices

in the family, including the simple gates, have
ample output sink and drive currents to operate
a small lamp or relay.

For outputinterfaces to TTL, DTL or MOS —you
simply connect an open collector output through
a pullup resistor to the desired high logic level.

HiNIL is versatile. Every IC in the Series 300
family comes in a 16 pin dual-in-line package,
providing better than 10% more functional
utility than you get with most standard TTL
circuits. Vec and Ground take up two of the
pins, leaving 14 for functional use compared
with 12 for TTL. You can do more with HiNIL.

HiNIL is priced right. It's priced competitive
with TTL. Need we say more?

Write for a free copy of our 64 page HiNIL hand-
book. Save yourself from those embarrassing
noise problems—use Series 300 HINIL.

YT TELEDYNE SEMICONDUCTOR

1300 Terra Bella Avenue  Mountain View, Cahformia 94040 1415)968-9241 TWX 910-379-6494 Telex 34-8416

‘N 1s a regestered trademark of Burroughs Corp
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Low energy switching problem?
Leave it to our“GOLDIE?..

“Goldie”"—the new Cherry gold crosspoint contact
switches solve practically every low energy switching
problem. They do it with a contact design innovation that
helps prevent the two main causes of contact failure:

1. Eormation of insulating chemical films on contacts
2. Mechanical interference of foreign particles on contacts.

Our new "'Goldie” switches combine a solid layer of gold
alloy (69% gold, 25% silver, 6% platinum) contact material

~

Hewlett-Packard Desk Top Calculator uses 63 Cherry “Goldies™

E68 Push Button
Citcle Reader
Service No. 212

&

with a crossed knife-edge configuration. These provide
interfaces inert to chemical action and virtually eliminate
contact closure interference from foreign particles. Low
contact resistance is maintained throughout the switch
lifetime, which is measured in millions of operations.
Initial insertion resistance is below 50 milliohms.

Take a closer look at our problem-solving ‘‘Goldie”
switches. Send for the sample of your choice today.

FREE SAMPLE SWITCH

-

™y et - TR 4

-‘1’

T oln | epde
= 5 L v
S 4 e

E53 Low Torque E63 Subminiature $31 Open Mintature E21 Miniature
Circle Reader Circle Reader Circle Reader Circle Reader
Service No. 213 Service No. 214 Service No. 218 Secvice No. 216

Makers of patented Leverwheel/Thumbwheel Switches, Matrix Selector Switches, Snap-Action Switches and Keyboards.

CHERIRY $®

See us at WESCON in
Booth Nos. 2704-06

CHERRY ELECTRICAL PRODUCTS CORP. e 3608 Sunset Avenue, Waukegan, lllinois 60085
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Electronics international

Significant developments in technology and business

Antenna designed to broadcast
to car and portable radios

While broadcasting authorities in
Europe are debating the question of
frequency allocation for a Conti-
nent-wide trattic-radio network. en-
gineers at Rohde & Schwarz have
developed a new type of trans-
mitting antenna that the company
hopes will become standard. no
matter what the outcome of the fre-
quency talks.

The new antenna. designed for
operation in the vhf fm radio range.
can radiate horizontally. vertically.
circularly, or elliptically polarized
waves. Thus. it meshes better with
the reception characteristics of car
radios and of portable receivers.

Normal fm transmitting antennas
propagate electromagnetic  waves
mainly in horizontally polarized
form, which works best for station-
ary antennas. especially in hilly
areas. But antennas used for car ra-
dios or portable receivers are gener-
ally vertical types because they are
easier and less expensive to fabri-
cate. These antennas, however. can
pick up only a fraction of the energy
contained in the incoming horizon-
tal waves.

Interaction. That's where the new
Rohde & Schwarz transmitting an-
tenna  with its multi-polarization
properties comes in. Designed for
operaticn in the 87.5-108-mega-
herwz range, the company’s first pro-
totype version is made up of two or-
thogonal groups of dipole radiators
resembling one H on top of an-
other. The radiators are mounted on
a 3-by-4.5-foot reflector plate to
form a directional array on top of a
15-foot pole.

One dipole group, the sides of
each H. consists of four vertically ar-
ranged elements: the other. the bars
of' each H. of two horizontal oncs.
Opposite and parallel dipole radi-
ators in the array are separated by
one-half of a wavelength. Their dis-
tance from the retlector plate is one-
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quarter of a wavelength. The array’s
two dipole groups have separate
power feeds and are decoupled by
more than 30 decibels.

With the antenna switched to its
“mono” operation mode. one of the
dipole groups is selected for signal
propagation. producing either a
horizontally or a vertically polarized
wave. In “simultancous™ antenna
operation, both dipole groups radi-
ate at the same time. generating ei-
ther circularly or elliptically pola-
rized waves. depending on the

France

relative power and phase ditference.

A circular wave is obtained i’ the
energy from each dipole group is
the same and at a 90 phase differ-
ence. Elliptical polarization results
when. at a 90° phase difference. the
power of each group is not the same
or. when at the same levels. the
phasc difference is other than 90 .
[n most cases an R&S engineer says.
a circularly polarized wave would
be used because that radiation
mode provides better reception with
vertical car antennas. O

Japanese seek to lower
blocks to trade in France

Sony Corp. and other Japanese con-
sumer clectronics companies are
gearing up for the opening this
month of crucial negotiations to
open the tightly controlled French
market. The talks are aimed at re-
newing—and the Japanese hope. lib-
eralizing—the “voluntarv agree-
ment” under which Japan agrees 0
hold down its electronics imports
into France. Japanese businessmen
in Paris say privately that the term
“voluntary™ is a euphemism for
“bitterly disputed.”

As if anticipating long and tough
talks. the negotiators will begin a
full six months before the expiration
next March of the current three-
year quota agreement. The pact was
the first between the electronics in-
dustries of the two countries.

Not fair. The Japanese are dis-
turbed by French import controls
because no other major European
country limits their sales so strictly.
Only Italy has a similar “voluntary™
agreement. but customs controls are
0 lax that hundreds of thousands of

dotlars worth of Japanese hi-fi
equipment. TV sets and tape record-
ers move al cut-rate prices on the
Italian “grev market” every year.

France keeps a tight grip on the
Japanese. however. limiting TV sets
to 38.000 units—of which Sony is
allowed to bring in only 10.000—and
limiting tape recorder imports to
85.000. Sony is permitted onty 9,000.

What else? Yet Sony and other
Japanese companies prefer the vol-
untary agreement between the
French electronics industry feder-
ation and Japanese industrial trade
associations to the alternative—gov-
ernment-lo-government agreements.
The latter would almost certainly
be even stricter.

Paul-Roger Sallebert. the head of
the French electronics federation.
sees the voluntary quota agreement
as a legitimate tool that avoids
“wrecking the French market.” “"We
try 1o be flexible.™ he says. “adjust-
ing the quotas upward from year to
year. It seems the best way to avoid
disorder in the market place.” O
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Cincinnati Milacron i
now offers you the bare minimum

It's called the Strippable CIP. The new CIP/2002 is the minimum
hardware framework from which you can build your own minicomputer.
You get only the basic components you need to build your own
dedicated system. The CIP/2002 can save OEM users considerable cost
because all but the most essential hardware has been stripped away.
Only the control board, two data boards, and the frame remain. This
allows the system builder to use the power of the minicomputer
creatively. Incorporating and adapting the unit to your needs is vastly
simplified. Best of all, the variety of options lets you pick just those
you need. You don’t pay for “frills” you don’'t need. And the price is
very low as a result.
Send today for our free idea booklet entitled
“Minicomputers And Their Applications” and get full details
% " on how the Strippable CIP can save you money. Write or call
1, (513)494-5444, MINICOMPUTERS Cincinnati Milacron,
a8 Process Controls Division, Lebanon, Ohio 45036.

Cincinnati Milacron’s new CIP/2002
“Strippable CIP" minicomputer.

minicomputers
cg@ CINCINNATI
MILACRON

Machine Tools

Process Controls

Chemicals

Plastics

Plastics Processing Machinery
Abrasives

Cincinnati area {513) 494-5444 ¢ Chicago area (312) 439-5726 » Los Angeles area (213) 582-8361 e Detroit area (313) 557-2700 « New York area (201) 687-4500
Circle 54 on reader service card



Little fallout for
electronics at
Hawaii summit

Japan’s broadcasters
look to U.S. for
satellite launching

British plan test
of data-packet
switching network

Electronics/September 11, 1972

International newsletter

The U.S. electronics industries are unlikely to benefit from the report-
edly limited trade concessions made by Japanese Prime Minister
Kakuei Tanaka to President Richard Nixon in their recently concluded
Hawaii meeting. This is the judgment of Government insiders familiar
with the talks—specifics of which were largely worked out before the
two leaders met. American entry into the Japanese computer market in
particular proved a stumbling block despite increasing and generally ef-
fective U.S. pressures on Japan to curtail its consumer electronics ex-
ports to America.

One Federal economist familiar with the preliminary discussions
says the adamant Japanese have offered to buy a package of U.S.
goods. largely raw materials, over a period of years but with “much of
the money pre-paid this year.” This “will make the President look good
for re-election and offset somewhat our tremendous deficit” with Ja-
pan. But the source notes that inflation, however gradual, will “boost
our costs on these products in future years” when the U.S. has agreed
to deliver on 1972 terms. Japan reportedly will provide its own avionics
for the wide-bodied jet transports and helicopters expected to be part of
the deal.

American rockets may launch Japan’s initial broadcasting and commu-
nications satellites. Nippon Hoso Kyokai (NHK), Japan’s public ser-
vice broadcaster, and the Nippon Telegraph and Telephone Public
Corp. have submitted plans to the Ministry of Posts and Telcommuni-
cations to ask the U.S. to launch satellites weighing 250 to 350 kilo-
grams in 1976 because they are tired of waiting for domestically pro-
duced satellites to be orbited for their use. Reportedly the
telecommunication minister is against the idea.

Meanwhile, the National Space Development Agency has disclosed
that contracts will soon be concluded with Mitsubishi Heavy Industries
and Ishikawajima-Harima Heavy Industries for the manufacture of the
body and engine of the first stage of the planned N rocket, which is to be
used to launch Japan’s first domestically produced utility satellite in
1975.

The British Post Office plans to open an experimental high-speed data
network in about two years. The system will operate at 48,000 bits per
second, using packet-switching data-handling techniques. The network
will work by breaking messages up into packets, each having a max-
imum length of 256 8-bit bytes, plus 10-byte header and two-byte error
check. Each packet is dispatched as it’s completed, and consecutive
packets take the best route to the destination at the time of dispatch.
Thus, different packets may go by different routes. On arrival, packets
are reassembled into the right order. The National Physical Labora-
tory, which developed packet switching, maintains the method is more
efficient for carrying computer data than are dedicated-link methods,
because the packets marry more easily with the byte grouping modes in
which computers generally work. Furthermore, link failures are less of
a problem, because packets can go by any route.

Initial trials will link London, Manchester, and Glasgow in a
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Liquid-crystal line
bows in France

Japanese company
makes planar
light-emitting diodes

Network to monitor
ocean pollution
proposed in Sweden

International newsletter

triangle. Users will be able to use either their own computers to build
up, dispatch, and receive packets via post office packet-switching ex-
changes or a special format on a teletypewriter to punch in their mes-
sages to the computers at the packet-switching exchanges. Post office
men emphasize that the experiment is to test packet-switching meth-
ods, and doesn’t imply permanent commitment to them. Thus, users
will be charged very low fees at least for the first year of operation.

The French display firm Orega-Sifte has decided to launch a line of
liquid crystal products on the European market this fall, starting with a
four-digit display designed for electronic instruments. Samples already
are being examined by some potential customers, and larger quantities
of samples will be available in October or November. Orega-Sifte ex-
pects to begin full production in January, with new versions of its dis-
play developing rapidly as customers make known their needs. The .
firm says it has conducted an extensive market study in Europe and
foresees a 1973 market of about 150,000-200,000 digits. “But the big
fight will come in 1974-75,” says a company commercial man,” when
the Americans come in and other Europeans join the fray.”

Using a planar process, the Sanken Electric Co. has started making gal-
lium arsenide phosphide light-emitting diodes at reduced production
costs and with increased light-emitting efficiency. Their process starts
with the usual n-type epitaxial layer on an n-type gallium arsenide
phosphide substrate. Silicon dioxide is deposited by chemical vapor de-
position and then etched to remove oxide where p regions are required.
This is followed by deposition of a porous oxide layer and then a
porous oxide layer doped with zinc. Subsequent heating causes the zinc
in the doped oxide to diffuse into the epitaxial layer and form pn junc-
tions. The oxide layers prevent loss of the volatile phosphorus and arse-
nic.

With a current of 20 milliamperes, typical chips have a brightness of
700 foot lamberts, compared with 200 to 500 foot lamberts for diodes
available on the market. The company expects to reach a monthly pro-
duction capacity of 50,000 to 60.000 units by year end, and estimates
price at that time in quantity will be about 16 cents a unit. Later it
plans to offer seven-segment displays.

A Swedish royal commission on oceanic resources has proposed that
Sweden develop a system of automatic oceanographic and me-
teorological stations at a cost of between $1 million and $2 million. The
commission proposed locating 10 stations in the Baltic Sea and the Kat-
tegat, the narrows that lead to the Atlantic Ocean. The stations would
transmit data by telemetry to a central computer on land, operated by
the state meteorological service. The commission proposed that the sta-
tions be designed so that they could be used to gather data connected
with pollution, and that funding for research and development of auto-
matic stations be increased. Such R&D is now being done by the Me-
teorological and Hydrological Institute, on a budget of only $60,000 an-
nually. The commission wants that amount tripled.
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For built-in reliability,

design

with

‘““scotchflex”
Flat Cable/Connector

MILLI** 1S A BFGISTIGED TRADEMeRK OF IM CO

“Scotchflex” Flat Cable and Connectors
can offer you trouble-free packaging for
your next generation equipment.

There's built-in reliability for your circuit
inter-connects. Our flat, flexible PVC Cable
has up to 50 precisely spaced conductors.
The gold plated U-contacts are set into a
plastic body to provide positive alignment.
They strip through the insulation, capture
the conductor, and provide a gas-tight
pressure connection.

Assembly cost reductions are built-in,
too. “‘Scotchflex” Connectors make up to
50 simultaneous connections without strip-
ping or soldering. No special training or

Electronics/Septernber 11, 19/2

costly assembly equipment is needed.

Off-the-shelf stock offers you flat cable
in a choice of lengths and number of con-
ductors from 14 to 50. Connector models
interface with standard DIP sockets, wrap
posts on .100 x .100 in. grid, or printed
circuit boards. Headers are available to
provide a de-pluggable inter-connection
between cable jumpers and printed circuit
boards (as shown). Custom assemblies are
also available on request.

For full information on the *‘Scotchflex”
systems approach to circuit-
ry, write to Dept. EAH-1, 3M 3m
Center, St. Paul, Minn. 55101. COMPANY

Circle 57 on reader service card
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ELIMINATE RESISTOR STOCKPILES
witH... BOURINS

“» SFR

SELECTABLE

— 90 SELECTABLE RESISTANCE VALUES IN] TINY UNIT.

HIGH TEMPERATURE

/ PLASTIC COVER

PERCENTAGE OF
NOMINAL RESISTANCE

TYPICAL
SOLDER CONNECTIONS

TERMINAL NUMBERS

SOLDERABLE
COLLECTOR STRIP

HIGH TEMPERATURE
PROTECTIVE COATING

THICK FILM (CERMET)
RESISTOR
ALUMINA SUBSTRATE SOLDERABLE PADS
SOLDERABLE PRINTED
CIRCUIT BOARD (PCB) FIXED

TERMINALS SELECTABLE



BOURNS NEW...UNIQUE CONCEPT IN
RESISTIVE COMPONENTS ALSO OFFERS

s 33 ohm to 1.25 megohm combined resistance range over 15 units
- x Selectability within 1% of required resistance value over the entire range

SFR

SELECTABLE FIXED RESISTOR

LOOK AT THE $$ YOU SAVE ON INVENTORY!!

Result: 40 different resistor values: 40x10¢ — $4.00 YO U SAV E 3 24' I
One Model 4002: 1 x76¢ - .76 s s . en

1,000 piece quantity price U.S. dollars, F.0.B.,, U.S.A.

it’s easy to use

‘ V > o
. . "_‘. e+ |
." s o
‘ Yo "‘.'\
- 2 \
\
K @ \‘

Figur e2 Fgu e3
FOR A FREE SAMPLE ...

« CALL SFR RESISTOR SALES COLLECT
(714) 781-0270

7 OUE

BOURNS, INC., TRIMPOT PRODUCTS DIVISION « 1200 COLUMBIA AVE., RIVERSIDE, CALIF. 92507
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1,000,000 IC’s in stock, allows us to guarantee
24 hour shipment or you will receive a 10% discount

800-325-259S

your Toll-Free Number — to place your IC order, ask a question, or verify a rumor}
ANY QUANTITY PER ITEM MULTIPLES OF 10 PER ITEM ANY QUANTITY PER ITEM MULTIPLES OF 10 PER ITEM
CATALOG 1-99 100-999 { 1000-UP | 100-990 |1000-9990 f10,000-UP CATALOG 1-99 100-999 WM-UP 100 990 |1000-9996 | 10,000-UP
NUMBER MiX MIX MIX MiX MIX MIX NUMBER LaES MiX MiX MiX MiX MIX
7400 26 | 25 | 28 | 22| 21 | 20 74107 | 52 | 49 | 47 | .44 | .42 | .39
7401 2 | 25 | 28 | 22 | .21 | 20 74121 56 | 53 | .50 | 48 | .45 | .42
7402 26 | 25 | 23 | 22| .21 | 20 74122 70 | 67| 63| 60 | .56 | .53
7403 26 | 25 | 23 | 22 [ 21 | 20 74123 | 1.2t | 106 | 1.00 | 94 | .89 | .83
7404 28 | 27 | 25 | 24 | 22 | .21 74141 | 163 | 155 | 146 | 1.38 | 1.29 | 1.20
7405 28 | 27 | 25 | 24 | 22 | .21 74145 | 141 | 133 | 1.26 | 1.18 | 1.11 | 1.04
7406 52 | 50 | 47 | 44 | .42 | .39 74150 | 1.63 | 155 | 1.46 | 1.38 | 1.29 | 1.20
7407 52 | 50 | 47 | 44 | 42 | 39 74151 | 120 | 1.13 | 1.07 | 1.01 | 95 | .88
7408 32 | 3 | 29 | 27 | 26 | .24 74153 | 1.63 | 155 | 1.46 | 1.38 | 1.29 | 1.20
7409 32 | 30 | 29 | 27 | 26 | .24 74154 | 2.43 | 2.30 | 2.16 | 2.03 | 1.89 | 1.76
7410 26 | 25 | 23 | 22 | .21 | .20 74155 | 1.46 | 1.39 | 1.31 | 1.23 | 1.16 | 1.08
7411 28 | 27 | 25 | 24 | 22 | .21 74156 | 1.46 [1.39 | 1.31 | 1.23 | 1.16 | 1.08
7413 58 | 55 | 52 | .49 | .46 | .44 74157 | 156 |1.48 | 1.39 | 1.31 | 1.23 | 1.15
7416 52 | 50 | 47 | 44 | 42 | .39 74158 | 156 |1.48 [1.39 | 1.31 | 1.23 | 1.15
7417 52 | 50 | .47 | 44 | 42 | 39 74160 | 1.89 | 1.79 | 1.68 | 1.58 | 1.47 | 1.37
7420 26 | .25 | .23 | 22 | .21 | .20 74164 | 1.89 |1.79 | 1.68 | 1.58 | 1.47 | 1.37
7421 26 | 25 | 28 | 22 | 21 | 20 74166 | 1.98 | 1.87 | 1.76 | 1.65 | 1.54 | 1.43
7423 80 | 76 | .72 | 68 | 64 | .60 74176 | 162 | 153 [1.45 | 136 | 1.28 | 1.19
7425 50 | 48 | 45 | 43 | 40 | .38 74177 | 162 | 153 [1.45 | 1.36 | 1.28 | 1.19
7426 34 | 32 | 3t | 29 | 27 | 26 74180 | 120 |1.13 [1.07 [1.01 | .95 | .88
74300 26 | 25 | .28 | 22 | .21 | .20 74181 | 520 |4.90 | 459 | 428 | 3.98 | 3.67
7437 56 | .53 | .50 A48 | 45 | 42 74182 | 1.20 | 1.13 {107 | 101 | .95 .88
7438 .56 .53 .50 A8 AS A2 74192 | 198 | 187 | 1.76.| 1.65 | 1.54 | 1.43
7440 .26 -25 .23 22 21 .20 74193 | 198 [ 187 | 1.76 | 1.65 | 1.54 | 1.43
7441 173 {1.64 [.155 (146 (137 |1.27 74196 | 1.98 |1.87 | 1.76 | 165 | 1.54 | 1.43
7442 1.27 {121 [1.14 [1.07 | 101 | .94 B R | - | 5. | 643
7443 | 127 (121 }114 |1.07 | 1.01 | .94 74198 | 2.81 |2.65 | 250 | 234 |2.18 |2.03
7444 | 1.27 (121 |114 }1.07 | 101 | .94 74199 | 281 |265 |250 | 234 | 218 |203
7445 1.71 1.62 1.53 1.44 1.35 1.26 NE501 2.99 2.82 2.66 2.49 2.32 2.16
7446 | 124|117 1141 11.04 | .98 | .91 NE526 | 359 [3.38 |3.17 | 295 | 274 |253
7447 116 {110 {104 | 98 | 92 | .85 -y N POV s
7448 | 144 137 [129 [1.22 114 [1.06 Sl [ ' ' : :
55 = NE533 | 3.81 |358 |336 |314 [291 |269
. 25 | 23 | 22 | 21 | 20
Y o oF o = o 5 NE536 | 7.31 |6.88 |6.45 |6.02 | 559 |5.16
. g : g 0 : NE537 | 7.53 | 7.09 |6.65 | 6.20 | 5.76 |5.32
7453 26 | 25 | 23 | .22 | 21 | .20 NE540 | 216 |204 |192 |1.80 | 168 |1.56
7454 26 | 25 | 23 | 22 | 2t | 20 — '98 o '88 pot '78 '73
o L HFHEERE NE560 | 357 |3.36 |315 | 294 |273 [252
: NE561 | 357 (336 |3.15 | 294 | 273 |252
= . 2 | 0 ] 29 NES62 | 357 |3.36 |315 | 294 | 273 |252
g A <3 | 40 | 38 NES65 | 357 |336 | 315 | 294 | 273 |252
7474 50 | 48 | 45 | 43 | 40 | .38 : - 2 3 - :
7475 - 7 71 6 64 [ NE566 | 3.57 | 3.36 3.15 2.94 2.73 2.52
7476 ,22 ,52 '55 ,42 '25 ,22 NE567 | 357 |3.36 |3.15 |294 | 273 |252
7480 76 72 68 65 61 57 N5111 .90 .86 .81 a7 72 .68
7482 .99 94 .88 83 .78 73 N5556 | 1.87 [1.77 | 166 | 156 |1.46 |[1.35
7483 | 163 |1.55 |[1.46 [1.38 [1.29 [1.20 N5558 | 80 | .76 | .72 | 68 | 64 | .60
7485 143 1135 |128 [1.20 (113 |[1.05 N5595 | 3.40 |3.20 |3.00 [2.80 |260 |240
7486 58 | 55 | 52 | 49 | .46 | .44 N5596 | 1.87 |1.77 |1.66 [1.56 |1.46 |1.35
7490 80 | .76 | .72 | 68 | 64 | .60 709 42 | 40 | 38 | 36 | .34 | .32
7491 143 [135 |128 (120 [1.13 [1.05 710 42 | 40 | 38 | .36 | .34 | .32
7492 80 (.76 | .72 | 68 | 64 | .60 Al 44 | 42 | 40 | 37 | 35 | .33
7493 80 | .76 | .72 | 68 | 64 | .60 723 100 | 95 |{ 90 | 85 | .80 | .75
7494 118 [1.12 [105 | 99 | 93 | .87 733 190 |[1.80 {1.70 |1.60 |1.50 |1.40
7495 | 1.18 |[1.12 |105 | .99 | .93 | .87 741 44 | 42 | 40 | 37 | 35 | .33
7496 | 1.18 [1.12 [105 | .99 | .93 | .87 747 105 | 99 | 94 | 88 | .83 | .77
74100 | 152 |1.44 [1.36 [1.28 |1.20 [1.12 748 48 | 46 | .43 | 4t | 38 | .36
We also stock a complete line of SCHOTTKY TTL devices, and 7-segment LED Displays.
Solid State Systems, Inc. is an independent NON so s s s s c
FRANCHISED distributor of electronic components. I-'D TATE Y TEM y lN .
All components are guaranteed to be brand new,
manu;acturers first run, fully tested and marked. We P.0. BOX 773, COLUMBIA, MO. 65201
will ship within 24 hours or we will allow you a 10% g
discount. ° PHONE (314) 443-3673 TWX 910-760-1453
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eta glock driver free...with each
Static Shift Register you order.

It’s built right into the chip. Every
2500 Series MOS static shift
register comes off Signetics’
production line with its own
on-board clock generator.
Plus a real windfall
of other major
improvements. To
help lower total
systems cost, and
make the parts
easier to use.

Usability at a reasonable price.
That is what you've been after. And usability runs in
the family of Signetics new MOS static shift registers,
the most complete collection in the field.

Operating from DC up to 3 MHz, these optimized
devices eliminate minimum frequency headaches. Go
right down to DC without adding extra logic.

And because the Signetics line can be treated like TTL
itself, no level shifters are necessary at either input or
output—again lowering your overall component count
and cost. Just as the built-in clock generator demands
no expensive high-level clock drivers.

Power requirements are standard +5V, —12V. And
you recirculate data without external logic.

Signetics 1024-Bit Static Shift Register

For the first time, with the 1024-bit static shift register
you can have the benefit of easy-to-use static shift
registers for long bit length applications. And, a
dual-128 for 128 column printers, or a quad-80 for

80 column CRTs.

Combine the on-board clock generator, with TTL
compatibility and the wide range of bit density (from
50 up through 1024), and you’ve got more flexibility to
work with, in both design and application, than you
ever hoped to find in static shift registers.

You save on parts, on engineering no longer required.
Yet end up with maximum memory on the board, at
minimum cost in time, space and dollars.

Write Signetics for our helpful MOS Wall Chart and
new Handbook, which organize the specs, technical
data, and applications of all our MOS memory
products—the broadest, most versatile line of static
shift registers ever put on distributors’ shelves, as well
as optimized RAMs and ROMs.

Signetics/MOS

811 E. Arques Avenue
Sunnyvale, California 94086
(408) 739-7700

Please send us your MOS Wall Chart and new Handbook,
with complete technical and applications data on
Signetics user-oriented static shift registers.

Name

Title

Company

Address

City State Zip

Telephone

Ci y of Corning Glass Works,

Sifnotics
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If you’re on the verge of open insurrection
over frequency counters that deliver too
much price and not enough performance. ..

JOIN THE HEATH/SCHLUMBERGER
COUNTER REVOLUTION!

We’ve got counters that will get you to over
80 MHz for only $350. .. or to 600 MHz for
just $795. And check out some of our other
revolutionary ideas: long-lived, highly
visible LED readout...very high input
sensitivity ... BCD output...complete
programmability for all functions. ..
computer compatibility .. . handy gimbal
mounts...combination carrying handle/
tilt stand . .. lab-grade time base stability.
Circle the reader service number below to
get complete information ... and join the
Heath/Schlumberger Counter Revolution.

@ SM-110A: 1 Hz to 200 MHz range. ..input sensitivity:
10mV @ 35 MHz, 15mV @ 200 MHz...1 megohm/15
pf and 50 ohm inputs...7-digit LED readout plus over-
range...four switch-selected time bases...1 MHz crys-
tal time base...7.5 ppm/yr stability .......... $495.00

SM-1108: features same range, input sensitivity
and readout as SM-110A above, plus 1 MHz TCXO time
base stable to 1 ppm/yr...complete programmability
for Range, Reset, Input Select, Count Inhibit, all stand-
ard TTL-level. Outputs: 7 digits of BCD, Overrange flag,
Decimal Points, Print Command, 5V reference and
ground R .$625.00

@ SM-110C: includes all the features of the A and B
models as detailed above. Also provides a 600 MHz
prescaler for the high frequency input for measure-
ments into the UHF region. Prescaler can be switched
in and out from the front panel. .. ... .$795.00

@ SM-114A 600 MHz Prescaler. Extends the useful
range of any counter with more than 100 kHz capability.
Three pushbutton selected ranges allow division of
input frequency by 1, 10 or 100. 50 ohm input...less
than 2:1 VSWR to 600 MHz...50 mV rms input sensi-
tivity. 50 ohm output, 1 V P-P . T . . W $365.00

@ SM-105A .. .the world’s most remarkable value.
10 Hz to well over 80 MHz range. . .5-digit LED readout
plus overrange...8-digit measurement capability with
kHz/MHz front panel switch...100 mV input sensitivity
1 MHz crystal time base with 1 ppm/mo stability
gimbal mount . — .o g T b B L] - $350.00

@ SM-104A .. . same as SM-105A described above but
with high stability TCXO time base (1 ppm/yr)...5-
digits of BCD output plus overrange and print com-
mand ..... S R e . sl SR .....$450.00

For additional information, use reader
service number below or write:

Heath/Schlumberger Scientific Instruments
Dept. 531-283

Benton Harbor, Michigan 49022

Schlumberger
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establishing plug-to-plug compatibility
within a multi-company Information Display System.

{

SOLUTION:

the most complete series of “standard”interconnecting
cable constructions available.

e
.

Brand-Rex has been solving wire and
cable problems for the major main
frame and independent peripheral
equipment manufacturers for years.
Designing and producing special cables
for CRT displays, buffer units, modems
and teleprinters. All UL listed, with jack-
ets color-matched to equipment finish
where required. Suddenly we find our-
selves with the most complete series of
“standard constructions” in the busi-
ness. Information Display System

u packages that provide plug-to-plug
compattbihty between multi-company

system components. You realize sig-
nificant savings through reduced inven-
tories, longer lengths. faster deliveries.

Chances are Brand-Rex has the cable
package you need for fully integrated
IDS interconnections. Ask us for a solu-
tion to your particular problem. Write
Brand-Rex Company, Willimantic,
Conn. 06226. Or call 203/423-7771.

BRAND-REX
4,000 solutions in search of a problem.

Circle 63 on reader service card
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22 trims, 44 cuts, 5 seconds.

The circuit a linear ainplifier produced by
RCA's Solid State Division

Mountaintop, Pa. 11 resistors are double-
cut, 11 are L-cut. All trims are to 1% of
nominal value or ratio. Throughput: better
than 700 an hour. System datalogs before
and after resistance values and

deviations from nominal

IN THEUS CHICAGO (312) 725 (011

DALLAS (214) 231 5384

NEW ENGLAND (617) 245 5340

NEW YORK (201) 871 4052/PALO ALTO (415) 493 2340
IN EUROPE LONDON {093 28) 61111 PARIS 265 7. 6.
ROME 59 47 62 MUNICH (0811) 33 50 61

64 Circle 64 on reader service card

In laser trimming, you
expect things to happen fast.
But the Teradyne Laser
Adjust System is fast fast.

lts unique beam deflec-
tor can move a laser beam
from any locationona 2 x 2
substrate to any other in
30 milliseconds.

Its automatic handler
indexes in less than 500
milliseconds.

Put it all together and
you get the kind of produc-
tivity you need to stay cost-
competitive in today’s fast-
moving hybrid business.

You also get the ability to
make the kinds of cuts you
need to produce high-quality
resistors...double cuts,
scanning cuts, serpentine
cuts...in no more time than
other systems take for com-
promise trims.

And that’s not all. Indus-
try’s fastest laser trimmer is
backed up by industry’s
most complete hardware
and software for computer-
controlled functional trim-
ming. A trim station can be
supplied, for example, as
part of Teradyne’s new J271
Analog Circuit Test System,
for the active trimming of
hybrid audio or rf circuits.

Learn more. Write
Teradyne, 183 Essex St
Boston, Mass. 02111,

In Europe: Teradyne
Europe S.A, 11 bis, rue
Roquépine, 75 Paris 89,
France. Tel. 265 72 62.

R ERADYNE
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Probing the news

Analysis of technology and business developments

Competition gets hot in Mexico

Industry growth of 29% in the year till June was led by the U.S .,
but Japanese and European entries in border cities drive some firms south

by Ray Connolly, Washington bureau manager

Mexico’s electronics industries,
heavily dominated by American
companies, continue to expand. A
hundred and fifty-two operations
were reported at the end of June—
an increase of nearly 29% over the
118 companies operating there last
year, according to a report to the
State Department by the U.S. Em-
bassy in Mexico City. With this
growth, there has been a corre-
sponding decrease in the number of
textile operations in Mexico. The
Government report gives two rea-
sons for the correlation: electronic
components are not subject to de-
mand variations, and they can be
shipped by air at a relatively low
cost.

Signs are that electronics in Mex-
ico will grow even more rapidly as
Japanese producers move in, as Eu-
ropean companies explore the terri-
tory, and as more U.S. manufac-
turers find operations encouraged
by Mexico’s Border Industry Pro-
gram. Indeed, electronics growth
“almost necessitates the entry of
competitors in order to equalize cost
factors”, concludes the unreleased
46-page Embassy assessment. While
most companies are just south of the
border, manufacturers of discrete
semiconductors, integrated circuits,
passive components, cathode-ray
tubes, TV receivers, tuners, calcu-
lators and a variety of other labor-
intensive products are beginning to
expand into the Mexican heartland.

Some of them find it just too
crowded in those development areas
most popular since the Border In-
dustry Program really began to
boom in 1968. Tijuana, just south of
San Diego, for example, contains 41
distinct electronics operations. On
the east coast, just south of Browns-

Electronics/September 11, 1972

ville, Texas. Matamoros houses 19
companies. Nogales. less than 100
miles south of Tucson. Ariz.. has 18
more, while Ciudad Juarez across
from El Paso. Texas. counts 13 com-
panies. according to the State De-
partment figures.

The biggest moves thus far have
been to Guadalajara on the Pacific
Coast, almost due west of Mexico
City. There. Semiconductores Moto-
rola employs 1.000 workers making
transistors, circuits and relays for its
parent in Phoenix, Ariz., while Bur-
roughs de Mexico, with a force of
about 600. turns out similar lines for
Burroughs Corp.. Detroit. Industrias
Motorola at Nogales employs an-
other 1.000 making transistors and
integrated circuits. according to U.S.
Embassy figures, making it the larg-
est American operator in terms of
total employment (see table).

Boom-town problems

Since late 1971. Omron de Baja
California has been assembling cal-
culator parts for its Japanese-owned
parent in the U.S., Omron R&D of
Mountain View. Calif,, while Sony
Mex de Mexico is about to begin TV
receiver assembly for its new U.S.
plant outside San Diego at Rancho
Bernardo, Calif. “Mitsubishi is also
establishing a large manufacturing
operation in Rancho Bernardo and
is expected to enter the border pro-
gram soon,” states the Embassy
study, which adds that “almost all
other major Japanese electronic
firms and some European firms
have recently visited the area to in-
vestigate assembly possibilities.”

Beyond the obvious problems of
crowding. excess demand for ser-
vices and the relatively higher
wages in the border region. how-
ever, there are¢ more recondite rea-

Short-term, the additional jobs in Mexico may be all to the good. But, says
the U.S. Embassy’s latest assessment of Mexico's Border Industry Pro-
gram, “‘we have no real idea of what the long-term effect of the program
may be’’ for Mexican border cities. To gather such data, the State Depart-
ment and U.S. Information Agency are urged to ‘‘bring this matter to the at-
tention of appropriate institutions and social scientists,’” possibly for study
under a Health Education and Welfare graduate research grant

Taking an intentionally negative position, the report identifies six *‘periph-
eral effects’”:
8 [ncreasing prostitution and delinquency as a result of heavier-than-nor-
mal migration to the border zone with unfulfilled job expectations.
® Rapid changes in the traditional relationship between parent and adult
daughter and an increase in illegitimate births.
8 Changing traditional male-female family roles with male frustration lead-
ing to greater delinquency.
B |nability of the border cities to meet demands for housing, sewage, medi-
cal care and other services.
® |imitation in the ability of some border cities to provide for inhabitants,
particularly adequate water.
® |ncreased social tensions because of these problems, rather than a de-
crease through higher employment.
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STOCKED IN OEPTH FOR
IMMEDIATE OELIVERY

THE MOST
EXTENSIVE
LNEOF .. =5

| o

PLUG-IN
=" POWER
~ TRANSFORMERS

-

~-

‘ -
,||'

LOW COST
115 or 115/230V PRIMARIES

LARGEST SELECTION OF
VOLTAGE RATINGS

OPEN FRAME OR EPOXY MOLOED

SIZES FROM 1 TO 24VA

NO MINIMUM OROER
REQUIREMENTS

Send for free catalog

SIGNAL

TRANSFORMER GO., INC.

1 Junius St, Brooklyn, New York 11212
(212) 498-5111
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Probing the news

sons why U.S. operators are seeking
out other relatively undeveloped
sections farther south in Mexico for
expansion. One of them is the op-
portunity to export to third markets.

First drawn to the Border Indus-
try Program by the appeal of the so-
called “value-added™ sections of the
U S. Tariff Code—806.30 and 807.00
under which U.S. components ship-
ped to Mexico for low-cost assembly
and re-importation with duty paid
only on the value added—American
companies find low Mexican costs

also enable them to export to third
markets where they were previously
unable to compete.

Thus Amerncan manufacturers
seem to be doing more with their
Mexican operations than simply
capitalizing on tariff savings on as-
semblies. “Since the duty for most
electronic items in only 5% to 8%,
the duty savings through use of
these sections (approximately 3% to
5% in added value) is often insignifi-
cant compared to the savings in la-
bor costs.” says the report, adding
that “the Embassy suspects that a
large majority of existing firms
would not alter their present oper-

The following companies are responsible for approximately half of the total employment and
probably account for much more than half of total border industry electronics production
Numbsers in parentheses after cities indicate total number of electronics plants in the area

Mexican Company Employment Product U.S. Affiliations
Electronic Control Corp 650 Switct Electronic Control
de Mexico contre Corp., Euless, Tex
Leece Neville 450 Fractional Leece Neville Co
HP motors Brownsville, Tex
Transitron Mexicana 1,600 Semiconductors Transitron Electronics
diodes, harnesses Wakefield, Mass
Sarkes Tarzian Mexicana 750 Transistors Sarkes Tarzian, Inc
TV tuners Bloomington,
Sarkes Tarzian Mexicana 800 UHF & VHF Sarkes Tarzian, Inc
TV tuners Bloomington, 1li
Standard Components 800 TV tuners Standard Kollsman, Inc
Melrose Park
RCA Victor Mexicana 1,200 Deflection yokes RCA TV Components,
India olis, Ind
Sylvania Componentes 400 TV receiving tubes GTE Sylvania,
Electronicos Seneca Falls, N.Y
General Instruments 1,200 Components General Instruments
Newark, N.J
Industrias Motorola 1,000 Transistors, ics Motorola, Inc
Phoenix, Ariz
Cfa. Electronica Mexicana 450 TV components Griffith Electric
Linden, N.J
Mem Mex 400 C [ Memorex
Santa Clara, Cahf
Autonetica 600 Integrated circuits North American Rockwell
Anaheim, Calif
Electronica de Baja 1,600 TV recewers Warwick Electronics
Californ Hilsa
Industrias Beta 650 Magnetic tapes Audio Magnetic Corp
Gardena, Calif
Industrias Mega 500 Printed circuits Control Data Corp.,
San Ysidro, Calif
IMEC 450 s Republic Corp.,
San Diego, Cahf
Semiconductores 1,000 Transistors, circuits Motorola, Inc
Aot | r Phoenix, Ariz
Burroughs de Mexico 600 ( Burroughs Corp.,

Electronics/September 11, 1972
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Computer malfunctions cause incal-
culable chaos in split seconds. That's
why you need multi-layer laminates
made by the finicky folks at Norplex
Division of UOP.

They're such sticklers for high
standards they had to design much
of their own quality-control equip-
ment. That's how they can guarantee
to meet or exceed NEMA, MIL-P and
customer specifications.

And their clean rooms with pre-
cisely controlled temperature and
humidity provide an extra measure of
inclusion-free dependability. Norplex
multi-layer laminates are without
equal for stress-free uniform quality
and dimensional stability

Your Norplex representative is uni-
que, too. He's a laminate engineer, a
problem-solving consultant, offering
you the widest line of laminates in
the business. And he’s backed by a

customer-service team assigned to
each account for complete follow-
through

For process predictability in com-
puter laminates, call on the Lint-
Pickers. Norplex Division, UOP (Uni-
versal Oil Products Company)
Franklin Office and Plant
P.O. Box 186 —
Route 31 North

Franklin, Indiana 46131
317/736-6106

Main Office and Plant
Norplex Drive
LaCrosse, Wisconsin
54601

608/784-6070

How the Lint-Pickers

keep the numbers game clean.

Norplex' laminates
©YUOP
Circle 67 on reader service card
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SIMPSON
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MIPAO  SIMPSON ELECTRIC

e & & & 2 2 % »

6-digit electronic
counter/timer

Simimon 27264

Direct measurement to 32 MHz

Period averaging, single or multiple
Frequency ratio, single or multiple
Time interval and count totalization
Switch-selectable sensitivity control
Solid state . . . integrated circuits

7 time bases, crystal controlled
Automatic overrange indication
9 digit resolution

ELECTRONIC COUNTER

) 1
p

Also available with 10 ppm Aging Rate and
same features as above: 6-digit Model 2726
only $475, and 5-digit Model 2725A only $425

AGING
RATE:

ppm
er

year

For further information or demonstration, see your local
instrumentation products distributor or write for Catalog 369.

[INSTRUMENTS TNAT STAY ACCURATE | 5200 W. Kinzie St., Chicago, lllinois 60644

68

(312) 379-1121
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‘ _ _ProT)ing the news :

ations were sections 806.30 and
807.00 to be abolished.”
Advantages. Two relatively recent
actions—one official and one not—
appear to have increased the appeal
of Mexico to American and other
electronics manufacturers serving
American markets. First was the
‘ March 1971 decree by President
Echeverria clarifying the rules for
‘ establishing and operating a border
industry assembly plant and ex-
| panding the program to all Mexican
coasts. Second has been the upsurge
in development of industrial parks
so familiar to U.S. manufacturers.
| “In the earlier days of the pro-
gram,” recalls the Embassy study,
most companies found it necessary
to research every aspect of opening
an assembly plant, find (or arrange
to construct) a suitable location, and
obtain all permits and complete all
| paperwork entirely on their own.”
With the coming of the industrial
parks near the border, however, “a
firm may obtain almost immediate
production from a subcontractor,
take time as necessary to evaluate
costs and quality with no investment
risk. and upon deciding to proceed
receive a large complement of
trained workers with no break in
production.”
While Nogales, Ciudad Juarez
and Matamoros “appear to be sig-
nificantly in front” in industrial
park development, according to the
report, others are in the works in
cities farther south—areas which
| have also aroused Japanese expres-
| sions of interest. On the Gulf of Cal-
ifornia, for example, parks are
planned for Guaymas and Em-
palme, and “several Japanese firms
have indicated interest in estab-
lishing electronics and metal-work-
ing operations at Mazatlan, Si-
naloa.”
On the Yucatan peninsula on the
Guif of Mexico, another park is
scheduled for completion early next
year at Merida. Even though the re-
gion is outside the specified 20-ki-
lomoter strip for the Border Indus-
try Program, special approval has
‘ been granted, and the State Depart-
| ment study indicates that several

U.S. and Japanese companies have
‘ expressed interest in the area. [
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Another Exclusive
Jrom HP-

Self Test!

Examine HP's new low-cost multimeter 3490A. It's a
full 5-digit instrument that’s priced $300 less than two
other major manufacturer’s units—yet its low price
includes Self Test.

Self Test is the built-in bonus you get because the
circuits within the 3490A perform double-duty. De-
sign scrutiny coupled with unique signal routing let us
include Self Test without adding more circuits, and
without raising the price.

Always Ready — Need to use your DMM? Simply
flip the switch and Self Test tells you that 3490A is
ready to perform. With a 3490A, you'll never be in
doubt concerning your DMM's readiness.

Programmable —For systems work, 3490A’s Self
Test is remotely programmable, which lets your com-
puter determine its operational capability before you
start to measure data. You'll have assurance that your
DMM is ready to tackle its assigned tasks.

SAMPLE RATE SAMPLE/HOLD RATIO

LN
Exr azr{w_. )

T ags 2

3490A MULTIMETER
WEWLETT » PACKARD

Electronics/September 11, 1972

Cuts Equipment Costs—Because calibration is
aided by Self Test, the time needed to calibrate your
3490A is trimmed significantly, while the need for
costly calibration equipment is reduced. And, if prob-
lems ever should occur in your 3490A, Self Test will
assist your technician in isolating the fault.

Price for the 3490A is just $1650 which includes
AC, DC, Ohms, and Self Test functions. (Systems fea-
tures —isolated BCD outpur and isolated remote con-
trol are low-cost options.) For further information on
the 3490A, contact your local HP field engineer, or
write Hewlett-Packard, Palo Alto, California 94304.
In Europe: 1217 Meyrin-Geneva, Switzerland.

A092/3

HEWLETT ﬂ PACKARD

DIGITAL MULTIMETERS

IHNBTRUCTIONS
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Why we think
the Brush 500 is your best

choice in an XY recorder.

RELIABILITY. It's guaranteed by our exclusive
Metrisitee non-contact servo-loop feedback
system. You get 99.85% linearity. But you don't
getnoise, slidewiretroubles, dirty pots, wear and
the maintenance problems of potentiometric
feedback systems.
CRISP TRACES. \We don't believe in smear
tactics. But we must say others don't give you
traces as crisp as ours. Reason: we have pres-
I surized inking that forces ink into the paper,
instead of simply laying it on the surface. Our pen
never needs
priming, even
after long periods of not
being used.
SPEED. The 500
does a fast 40 inches
a second. Which NS
makes it 50% or 100% \ 7
: ~ faster than most

Ermsseilecssse = gnyone else’'s. And it
accelerates at 1650 in/sec? It's a mover. ‘ '
MOREFEATURES. L ke electrostatic holddown. Easy rack mounting. Electronic
limiters that eliminate collisions between pen and frame. And
a price we think will please you.

For information onthis excellent XY recorder with built-
in preamps with a sensitivity range of 100 V/div.t0 1.0
V/div., write Gould Inc., Instrument Systems Division,
3631 Perkins Avenue, Cleveland, Ohio 44114. Or Rue
Van Boeckel 38, Brussels 1140, Belgium.

e

~

\

BRUSH INSTRUMENTS

=2 GOULD
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Probin_g the news

Finance

What looks good to venture capital

The groups that put up the seed money for new ventures feel that success
no longer lies at the leading edge of technology, but in applications

by Larry Armstrong, Dallas bureau manager

If the venture capitalists are right,
the big growth spurts based on new
electronics technology are over for a
while. The time for applications,
particularly in the medical field,
communications, and business sys-
tems, is about to begin.

“Technology is less of a governing
factor in the 1970s.” says Jack
Brooks, president of Boothe Com-
puter Investment Co.. San Fran-
cisco. This decade. he says, will be
“more of a marketing and business
era.”

Albert Kelley. dean of Boston
College’s School of Management,
sees the 1970s as the decade of com-
munications. Venture capitalists. he
says, are moving into modems. mi-
crowaves. and cable television.

“We're now entering the perva-
siveness phase of electronics.” says
Richard Petritz. one of the founders
of New Business Resources. Dallas,

the partnership that midwifed
Mostek Corp.. Carrollton, Texas.
“So we’re looking at new-appli-
cations companies. not new-tech-
nology companies.” He admits that
he doesn’t know what the next tech-
nological wave will be. “You could
argue for charge-coupled devices or
bubble memories. but I can’t spot
anything really major. I'm pessimis-
tic. and I'm waiting four or five
more years.” The most recent ven-
ture at NBR is Linolex Systems Inc.,
a Bedford. Mass.. businéss-com-
puter maker.

The leaders. Leading the list of
market areas expected to offer the
“greatest potential reward” during
the next three to five years is the
medical/scientific field. followed by
communications, computers and pe-
ripheral equipment. information
services. and a decidedly non-clec-
tronic newcomer. leisure time. This

The big companies venture out

If strategic planning really takes hold so that operations are developed
early, big companies will be big competition to venture-capital firms in the
future,” contends Dick Petritz of NBR. He cites Texas Instruments as one of
the few companies that do strategic planning and says General Electric and
Westinghouse are beginning to move in that direction.

Other electronics firms are approaching the problem by creating internal
or external venture-capital groups. Emerson Electric Co., St. Louis, funded
and founded Techno-Venture Inc.; General Electric Co., New York City,
established Business Development Services Inc., and Textron Inc., Provi-
dence, R.l. bought American Research and Development Corp

Recently, Motorola Inc., Franklin Park, lil., created a new post in Phoe-
nix—vice president for new ventures. Internally, Motorola solicits ideas and
tests their technical and market feasibility. “‘If the idea stands up to thor-
ough screening and has good possibilities as a venture, we set up a sepa-
rate profit center—almost as an independent company, but obviously sub-
ject to certain restraints to make them adhere to basic Motorola policies,’
says its new-ventures man Steven Levy. ‘They’'re not necessarily put under
a Motorola division, but under an entrepreneur—probably the one who
thought up the idea—and remain under my guidance up until the time we
decide they should go into another division.’
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ranking shows up in a survey of the
changing nature of venture-capital
investments by New York’s Diebold
Venture Capital Corp.

Those preferences are in sharp
contrast to the pet investment area
during the past three years. elec-
tronic devices and components.
George Pratt, president of Diebold
Venture Capital Corp., says. “So
many were burned so badly with
their experience in that industry
that there’s a great reluctance to get
back in.” And Petritz seconds that
dissatisfaction: “With 32 MOS com-
panies. it’s a little late,” he says.

In addition. investment people
are not too happy about the sharply
dropping prices for electronic calcu-
lators—one of the big application
areas for such things as MOS devices.
The same fear applies to the watch
industry. Pratt says. “We don’t
know if there will be enough lead
time to get our investment back as
the prices come down.”

In the medical/scientific field.
Pratt expects increased automation
of the chemical processing functions
now performed by relatively high-
priced hospital-laboratory tech-
nicians, and he predicts a new em-
phasis on low-cost patient-monitor-
ing systems. Frank Chambers. of
Continental Capital Corp.. San
Francisco. cites optics and electronic
heat sensors as potentially profit-
able investments in the biomedical
area.

Ittustrating this potential is the
experience of New York lawyer
Frederick R. Adler. a venture capi-
talist who backed Data General
Corp.. Southboro. Mass., and Inter-
sil, Cupertino. Calif. He chose to in-
vest in medical electronics in 1969.
“Because of the impending reces-
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Your ecard reader
and interface
problems end here.

Hickok designs static card readers with the user in mind.
Starting with two rugged, reliable, economical models, we
tailor the reader you need for use in programming system
control and data collection.

You also receive the help you need. You select among a
variety of electronic packages to interface the reader to
your system. Packages like TTL-compatible scanners with
two operating modes, sequential scanning and addressable
by column number.

Reliability is built into Hickok readers with the multistrand
continuous brush design. This technique eliminates errors
caused by contaminants on the card and allows reading
even of cards punched out of tolerance.

This design also saves you money, because it's easier to
make. Even in single lots, the 264A Badge Reader is only
$175, and the 960A Card Reader, $495.

When you're considering static card readers, call Hickok.
We have the right unit at the right price for you.

|
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sion, one would think we couldn’t
have picked a worse time.” he says.
But he adds that the company. Ver-
tek Inc.. a Burlington. Vt.. manufac-
turer of computers for diagnosing
pulmonary and respiratory func-
tions, was profitably sold to Hew-
lett-Packard five months ago.

At Capital Management Services
Inc., in Los Angeles, president Don
Valentine looks for areas that ex-
hibit a high price/earnings ratio, as
the semiconductor and data process-
ing industries have in the past, and
at the worldwide market for the
product. “The company’s business
should be commercial—preferably
consumer. end-user oriented—and
the market should be from $50 to
$100 million at the time of invest-
ment.” In electronics. that includes
computer-output microfilm systems,
data and microwave communication
systems, point-of-sale equipment,
CATY. selected peripheral equip-
ment. and educational systems and
equipment, he says.

Success seeker. Richard L. Gei-
ger, of the New York venture capi-
tal firm, Geiger and Fialkov. has
some interesting statistics on the
success of companies backed by
venture capitalists. Of 20 ventures,
he expects two big winners—that is,
they will pay off at 10 to | or better.
Six or seven will go bankrupt and
the rest may have a payoff of 2 or 3
to 1. “So the net results of capital
investment are better than the stock
market,” Geiger says.

But to get that payoff, the venture
firm has got to get out. “If we pay $5
to get in, we want $25 out in three
years.” says Valentine, “and we
have to ask ‘how are we going to get
1t?” " The two best possibilities, he

says, are either “the high probability
of acquisition or going public.”

And venture capitalists are still
looking for the public market to
make their deals work, according to
the Diebold survey. Some 65% indi-
cated that they might reject a ven-
ture situation if it required more
than $1-3 million before realizing a
positive cash flow. More than 83%

| of the venture capitalists surveyed
look for a visible but open-ended
market. while none wants a new and
unknown market. That suggests,

Model 264A reads
first 22 columns of
tab card and all

columns of plastic
badge — $175

Model 960A
reads all 80 columns
of tab card — $495

See for yourself.
wescon
Booth 1415

H I c Ko K Instrumentation & Controls Division

The Hickok Electrical Instrument Co.
10514 Dupont Ave. ¢ Cleveland, Ohio 44108
the value innovator (216) 541-8060 |

Model 80 Scanner to
interface to your system
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says the Diebold preliminary report,
that venture capitalists “may not be
as ‘venture-some’ as their name im-
plies.”

Money markets. The public will-
ingness to support capitalism-in-
electronics is changing. and the
money markets are beginning to
open up. “Venture capital com-
panies as a group did quite a disser-
vice during the money crunch in
1969.” says NBR’s Petritz. Venture
firms put all their money in at the
beginning and depended on either
the public or industry for second-
round tfinancing. “When that was
not forthcoming. a number of small
companies went under.” But Petritz
now foresees the public’s beginning
to “buy stories”—to take stock-mar-
ket gambles on a company’s poten-
tial. The attitude should filter down
to the traditionally private money
used to start up new electronics
firms. “People have shied away
from start-ups to more comfortable
situations where they can see what's
going on.” says Boston College’s
Kelley. I think more people will be
willing to take on start-ups as busi-
ness improves.”

When dealing with a start-up,
says Robert S. Ames. president of
American Research and Develop-
ment Corp.. in Boston. venture pio-
neer. “you usually start with what
you believe is a narrow base. but it
can turn out to be much broader,
like DEC.” And Digital Equipment
Corp.. Maynard. Mass. is the star in
ARD’s firmament—its investment of
$61.000 when the company was new
was worth about $265 million at the
time it was divested. Partnerships
like Geiger and Fialkov and NBR
were set up 1o fund initial start-ups.
where they could shape the result-
ing company. “It’s the most venture-
some part of it. and the returns are
greater.” says Geiger.

When companies don’t succeed.
Geiger says. the reason is more
likely to be faulty management,
than that the technology is no good.
With the economic slowdown of
1969 and 1970, financial control
exercised by the venture capitalists
on the enterprises becume much
tighter than it used to be. “Where
we are the principals. we want 1o
have all kinds of financial control.”
Geiger says. “You've got to mind
the store.” O
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Your problems stimulated
this breakthrough
of Coaxial lllumination

Bausch & Lomb StereoZoom 7
Microscope with Coaxial [liu-
minator is the answer to your
need for full field, full aperture
illumination; full color, high con-
trast imaging and better resolu-
tion of micro-miniature detail.

This unique form of incident
illumination eliminates surface
glare from highly reflective sur-
faces and also effectively illu-
minates low contrast objects.

Wwith full optical equipment
you can use a range of magnifi-
cation from 15X to 280X and
anywhere in between. Field di-
ameter ranges from 0.55 in. to
0.03 in. Unlike conventional ver-
tical illuminators, you still get
full working distance from 3.0 in.
to 0.56 in.

The design of the integral iliu-
minator provides for light from a

single source being beamed
down through each side of the
microscope, focused sharply on
the specimen and from it re-
flected back up the other optical
axis. This provides true three-
dimensional viewing in the inci-
dent light mode.

While these statements, be-
cause of past problems, may
seem exaggerated, we assure
you that a demonstration in your
own lab, with your own most dif-

ficult objects will prove their

complete validity. We want you

to try a StereoZoom 7 Micro-

scope with Coaxial Hluminator,
preferably side by side with the

conventional stereomicroscopes

you are now using. Then, you be
the judge.

Write for our catalog 31-2368
and free demonstration offer.

StereoZoom. Reg. T.M. Bausch & Lomb.

BAUSCH & LOMB (§)

SCIENTIFIC INSTRUMENT DIVISION
61409 Bausch Street, Rochester, N.Y. 14602
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Transportation

A test ride for people movers

Computer-controlled cars reaching Morgantown, W. Va., this month are a tryout
of both a transit concept and the transfer of aerospace technology to other jobs

by Stephen Wm. Fields, San Francisco bureau manager

Rather than moving astronauts at
thousands of miles per hour, ve-
hicles built by Boeing will be mov-
ing people in Morgantown, W. Va..
along a guideway at 30 mph. In a
Department of Transportation trial
that begins in October. the Seattle
company has applied its aerospace
technology and the Bendix Corp..
Ann Arbor. Mich., has developed
electronic controls to move people
in driverless. computer-controlled
cars. And the passengers can punch
in their destinations as simply as
pressing a floor-number button on
an elevator.

This month, Morgantown will re-
cieve the first five vehicles for the
$37 million test system that DOT
Secretary John A. Volpe says will
set the pace in transportation facil-
ities for communities throughout
the nation. The personal rapid-tran-
sit (PRT) system in DOT’s demonstra-
tion project will serve some 23.000
students and faculty members at
two of the University of West Vir-
ginia’s three campuses. as well as
30,000 Morgantown residents. The

completed system. with a capacity
of 70 cars. six stations, and 3.5 miles
of guideway. is slated to begin oper-
ation in late 1973.

Computer control. The first five
cars. linked to a central computer
will operate initially along 2.25
miles of the mostly elevated guide-
way. Operating personnel in the
main control room will handle any
emergencies that may be encoun-
tered. This control and communi-
cations system (CCS) was developed
by the Bendix Corp. aerospace sys-
tem division, Ann Arbor. Mich. The
CCs is designed to:

s dispatch vehicles as scheduled or
as requested.

8 provide communications between
the control center. the stations. and
the cars.

® maintain the system. and

® ensure fail-safe operation.

Keith S. McMullan. project engi-
neer in Bendix’s transportation and
urban applications operations. says
the CCs uses a central supervi-
sory computer (a PDP 11/20 with
20.000 16-bit words). specially de-

signed computers at each station,
guideway communications loops,
controls and communication equip-
ment on each car, and a collision-
avoidance system.

McMullan points out that the
central computer automatically
manages the system—receiving and
responding to destination service
requests from the stations. Asyn-
chronous 1.800-bit-per-second data
lines provide duplex communi-
cations with the stations. The com-
puter interfaces with the data lines
by modems at both the central con-
trol and the stations.

The station computer receives in-
puts from passengers via the desti-
nation-selection buttons and gives
passenger instructions on passenger-
advisory displays. The station com-
puter manages vehicle movements
and receives status information via
the data-handling unit.

Loops. Speed. stop, steering and
calibration signals are all trans-
mitted from the computer to the ve-
hicles via inductive communications
loops in the guideway. Four sets of

En route. The first of five ‘people movers" for the Morgantown, W. Va., rapid transit system are being shipped this month.




The Great Imposter.
Our new Signal Generator performs with
“synthesizer stahility” at half the cost.

Judging from its

Exceptional spectral purity stability alone
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you might mis-
take the Singer
6201Signal Gen-
erator foran
expensive syn-
thesizer. The
! 6201 gives you
= synthesizer
stability and spectral purity, with no worry
about spurious signals or phase noise. You
get continuously tunable DAFL (Digital
Automatic Frequency Lock) coverage from
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61kHz to 1024 MHz. And the output fre-
quency reads directly on a six-digit LED
frequency counter with 0.0005% accuracy.

The 6201 has simultaneous modulation
capabilities in AM, FM and pulse with
negligible interaction. Output power is
variable from an exceptionally high +20
dBm to — 146 dBm. Negligible warm-up
drift. No “‘settling time’’ after band switch-
ing. And the frequency readout indicator
doubles as a counter for modulation fre-
quencies and rep rates.

Get all the facts on the Great Imposter
and its great price/performance advan-
tages. Write today.
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SINGER MOOEL 6202

High performance Signal Generator Model 6201

SINGER

INSTRUMENTATION

The Singer Company, Palo Alto Operation - 3176 Porter Drive, Palo Alto, Calif. 94304 - Telephone (415) 493-3231
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WHO'S
Carrier System
will operate with
an error free
signal over 2

miles of cable?

Only Natel's.
WHAT?

What is it called? Natel's System N.

WHEN?

When you measure Force, Pres-

sure, Weight, Acceleratien, Veloc-
ity, Stress, Strain or Torque...you
need Natel's System N.

WHERE?

Where can it be located? Anywhere
(up to 2 miles or more from Ampli-
fier to Transducer).

WHY?

Why? Because you need informa-
tion where data reduction devices
and people are located . .. not usu-
ally where you take measurements.

*FREE: Natel's Catalog—20 pages
of System N, and other Natel prod-
uct information. Get your free copy |
by writing to Natel. Better yet, call |
Jim Naster now: (213) 882-9620.

Natel Engineering Co.

ANOTHER NATEL COMPANY

8944 Mason Avenue
Canoga Park, Ca 91306
Phone: (213) 882-9620
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New looks in ground transport

While the Morgantown, W. Va., people mover system is the first of its type to
begin operation, similar guideway systems are being built by LTv Aerospace
Corp., Dallas, Texas, for the new Dallas-Fort Worth Airport, Wabco Mono-
rail division of American Standard Co., New York City, for the Houston In-
ternational Airport; and Westinghouse Electric Corp., Pittsburgh, Pa., for
the Tampa International Airport.

LTV's Airtrans system is controlled by four separate computer systems—
one each for wayside communications, station activities, central surveil-
lance and on-board control. These controls are augmented by sensing and
television systems at passenger terminals. Wabco's cars straddle an in-
verted T-shaped guidebeam and use individual servomechanisms to equate
a car's performance with computer-directed inputs. Each Westinghouse
car carries a ‘‘subminicomputer’’ to insure precise braking

LTv also has a Mini-Mover system, which is propelled by linear induction
motors buried in the guideway. Although the system has not yet been sold
Mini-Mover is aimed at high-density, low-speed applications, such as hotel-
office-shopping complexes, resorts or airports

Four more experimental systems were displayed in June at Transpo 72,
the Department of Transportation's exhibition in Washington, D.C. The
Bendix Corp., Ford Motor Co., and Transportation Technology Inc., an affil-
jate of the Otis Elevator Co., presented guideway vehicles. Ford's auto-
matically controlled transportation and Bendix's Dashaveyor use rubber-
tired vehicles, which pick up power and direction signals from the sides of
the guideways, whereas Transportation Technology's electric-powered
care riZe on an air cushion. A fourth system, Rohr Industries’ Monocab, em-
ploys cars suspended from a monorail.

Down the ruad, larger and speedier cars using tracks and air cushions
are being built for pOT testing by Rohr and LTv. Both electric-powered cars

will carry passengers at 150 mph.

loops in the guideway provide a safe
tone, station area control. speed
control. and calibration.

“In most of these operations.”
savs McMullan. “the computer acts
as a monitor and the actual control
of the vehicle remains with the ve-
hicle itself.” Thus each car is an in-
dependent control system. checking
its own position and speed to make
sure that it is not encroaching on the
“territory” of another vehicle.

The safe tone is part of the colli-
sion-avoidance system. If for any
reason the tone disappears. the car
automatically stops. The tone is con-
trolled by a set of magnetometers
along the side of the guideway. As a
car passes one. it “kills” a section of
guideway behind it by turning off
the safe tone. The computer is pro-
gramed not to instruct a car to enter
the dead area. When the car passes
the next magnetometer. it turns on
the dead section and kills the inter-
mediate section.

In the station areas. there is an-
other set of loops controlling speed
and stopping. This loop. a figure
eight. i1s controlled by the station
computer. When a car enters the
loop. it gets a “slow” command and

then at the center—the cross in the
“eight”— the car stops. Since there
are several stop loops in each sta-
tion—to accommodate several cars—
the controller stops the car at the
most forward location in the station.

Odometers. The speed loop car-
ries frequency-shift-keyed messages
from the central computer. These
include half. three-quarter, and full
speed (30 mph). The car follows the
speed command as best it can, using
an on-board odometer.

If the car unit calculates that the
speed is 3 feet per second or more
over the computer’s instructions. the
car is stopped and the operator noti-
fied. If speed is 4 feet or more per
second slower than the instruction.
the car keeps on going and the oper-
ator is alerted. If the speed tone is
lost completely. the car siows and at
4 feet per second a warning goes out
to the operator.

The fourth loop. spotted every
1.000 feet along the guideway. is
used to calibrate the odometer.
When a car enters a loop, the
odometer calculation is compared
with the loop length. and the vehicle
checks tire wear and line-voltage
variations. O
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improve your image
consider THOMSON-GSF
for your image device needs

Camera Tubes: conventional and special types -
including Silicon, UV, IR, slow-scan, etc.

Very low light level tubes: Esicons* and Nocticons*.
Image converter and intensifier tubes: UV, IR, visible,
X-Ray, Neutrons, etc.

High-speed Shutters...

Memory tubes: Scan converters, including EBIC and
silicon target, recording storage tubes, direct-view
storage tubes.

Cathode-ray tubes for high performance oscillos-
copes, radar, computer data display and TV monitors:
- round, flat face metal-cone, up to 22", or all glass,
- rectangular, electromagnetic and electrostatic
deflection, up to 25" diagonal.

/

All our CRT's can be equipped with special multico-
lor or multipersistence penetration screens which
provide high brightness and excellent picture con-
trast displays.

For more information on how to improve your image
in new equipment designs, ask for our new catalog
covering our complete line of imaging devices. In
addition to the product listing, the catalog includes
about forty pages of basic technical information to
assist the equipment designer solve typical imaging
system problems, and improve his image also.

* Registered trade mark.

\

<®

THOMSON-CSF
THOMSON-CSF ELECTRON TUBES, INC. / 50 ROCKEFELLER PLAZA / NEW YORK, N.Y. 10020 / TEL. (212) 489-0400

France - THOMSON-CSF Groupement Tubes Electroniques / 8, rue Chasseloup-Laubat / 75015 PARIS / Tél. 566.70.04
Germany - THOMSON-CSF Elektronenrohren GmbH / Am Leonhardsbrunn 10 / 6 FRANKFURT/MAIN / Tel. 70 20 99
italy - THOMSON-CSF Tubi Elettronici SRL / Viale degli Ammiragli 71 / ROMA / Tel. 63 80 143
Japan - THOMSON-CSF JAPAN K.K. / Kyosho Building / 1-9-3 Hirakawa-cho / Chiyoda-ku / TOKYO / T102/ Tel. 03 264-6341
Sweden - THOMSON-CSF Elektronror AB / Box 27080 / S 10251 STOCKHOLM 27 / Tel. 08/22 58 15
United Kingdom - THOMSON-CSF Electronic Tubes Ltd / Bilton House, Uxbridge Road, Ealing / LONDON W5 2TT / Tel. 01-579 1857 / Telex : 25 659
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Newr

Modubar
i i Powwgup,b&a

o those who

Value has always been synonymous with HP
power supplies, and these new 62000-series
modular power supplies are no exception.
They’re competitively priced (with quantity
and OEM discounts), reliable, systems com-
patible, and available now. Coverage is from
3 to 48 volts, at up to 200 watts, with per-
formance assured to specifications. Best of
all, HP offers applications assistance and
service support before and after the sale.
It's all backed up with an international
network of 220 offices to serve you. For
detailed information, contact your local HP

field engineer. Or, write: Hewlett-Packard,

HEWLETT - PACKARD Palo Alto, California 94304. in Europe: 1217
w Meyrin-Geneva, Switzeriand.

3-‘

POWER SUPPLIES

21201

""SEE US AT WESCON BOOTH #1307
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Computers

Air freight takes to computers

Airlines and governments are using computers to sort out

the complex paperwork and speed the routing of air cargo

The air freight business around the
world has started to zoom. and air-
line companies, often aided by na-
tional government, are rushing to
automate the documentation. rout-

ing. and even the transportation of

cargo bound abroad.

The amount of freight shipped by
air is forecast to increase more rap-
idly than passengers. according to
A. D. Groenewege. director of cargo
traffic service for the International
Air Transport Association. Mon-
treal. Canada. Groenewege says the
11.000 mitlion ton-kilometers han-
dled in 1971 by scheduled airlines
worldwide will more than double to
25.000 million ton-km in 1975 and
will nearly double again to 45.000
million ton-km by 1980.

Carrying the cargo is no prob-
lem—all the major airlines have
jumboed up and each Boeing 747.
even with a full load of passengers,
can carry half as much freight as a
Boeing 707 cargo-only jet. Handling
the freight on the ground. though. is
a complex business. According to

Centered in Paris. The warehouse control station at Orly Airport gets its orders from a computer facility in Paris proper via phone lines.

el

Elias K. Ghuneim. computer sys-
tems manager at Pan American
World Airways, New York City, 46
different forms producing 320 dif-
ferent pieces of paper are needed to
see an international shipment from
a manufacturer to a buyer.

By now. Air France boasts auto-
mated freight terminals at Orly.
Rome, London, Amsterdam. Frank-
furt. and Stockholm. Pan Am, which
claims o be the world's largest car-
rier of air freight and installed its
first automated cargo center at Ken-
nedy Airport in 1967, is considering

how it might do the same sort of

thing at some of its 125 other sta-
tions around the world. KLM Royal
Dutch Airlines has no automated
cargo system at Schipol Airport.
near Amsterdam that has handled
120,000 tons of freight during its
first full year of operation. SAS,
whose cargo center at Copenhagen
Airport was the first in Europe to
use automated procedures. opened
a $7 million semi-automated freight

port. and in December. United Air-
lines will begin installing 185 cath-
ode-ray-tube computer terminals in
113 stations around the United
States.

At London Airport an extensive
computerized freight handling sys-
tem is run as part of the British Post
Oflice. on behalf of the airtines and
British Customs. And this fall. the
U.S. Department of Transportation
will begin tests to determine what is
required to operate a world-wide
computer-centered data base 1o
simplify document handling for in-
ternational freight.

Sophisticated. The Air France
freight terminal at Orly Airport is
possibly the most sophisticated in
the world. Not only are alt ship-
ments supervised by computer. but
most of the moving of cargo is done
automatically. The installation was
designed to process up to 250.000
long tons of freight a year—some 9
mitlion packages—and already this
year it is expected to handle some

terminal in May at Kennedy Air- 7.5 million packages totalling
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170,000 long tons. Riding herd on
all this will be a system known
around Orly as “le SAFO”—an acro-
nym for Syst¢éme Automatique de
Fret Orly—designed by SEMA. a
French system company, in con-
junction with Air France and 1BM.

SAFO's pair of IBM 360/40s. with a
solid leg up from two 1BM 2314 disk
memory files. keep track of each
shipment from loading dock to
plane (and vice versa). Some 120 in-
termeshed functions are involved—
from reserving cargo space to truck
delivery of small packages—and no
fewer than 350.000 instructions are
stored for the applications pro-
grams. SAFO works on-line and
shoots back instructions or answers
to queries in 3 seconds.

SAFO’s freight-handling facilities
use two automated conveyor cir-
cuits—one shuffies trays around for
consignments up to 220 pounds and
the other moves consignments up to
1.100 pounds into storage and out
again in “toweyor” chariots. There’s
also an automatic basket line to
shuttle the paperwork about the ter-
minal.

The “toweyor™ chariot line is the
most spectacular. Each of the 3.533
chariots has an assigned parking bin
in a massive stacker. When a con-
signment goes into a chariot. all the
shipping data pertaining to it is fed
to the computer. The chariot then is
tugged around a floor chain-con-

British. One of the largest computerized air
freight systems is at London Airport.

veyor circuit to the stacker where an
automatic crane puts it into its bin.

To get a shipment out, the ship-
ping clerk at the delivery station
sends a message from his terminal
to the computer, and the computer
in turn signals the warehouse con-
trol center. An operator there
punches out the chariot number,
and the stack crane puts it into the
outgoing circuit. The average
stacker crane cycle takes 60 seconds.

Not as elaborate, Pan Am’s sys-
tem at Kennedy airport uses an IBM
7080/7750 computer/communica-
tions data center plus some 30
Bunker Ramo cathode-ray-tube in-
put/output consoles in the storage
area. Electronically activated but
manually controlled stacker cranes
place cargo in storage bins. and
magnetically encoded tow carts
move containers around the termi-
nal. The computer keeps track of all
containers not only within a storage
area, but inside an aircraft as well.
according to Pan Am’s Ghuneim.
Such data as the number of pieces,
weight, vendor. consignees and stor-
age location are transmitted via
Teletype prior to the arrival of the
cargo so that the receiving terminal
has a complete record of each ship-
ment.

United Air Lines air freight com-
puter center in Chicago. which will
go into full operation in February of
next year. is less ambitious again—
its Univac 1108 computer will
handle documentation only. and the
freight itself will all be routed and
loaded manually. Nevertheless. “'the
system should reduce the tracing of
cargo shipments from hours to min-
utes.” says a United spokesman.
Eventually, United says. it plans
also to automate the routing of con-
tainers directly between aircraft or
storage areas to trucks.

Similarly. the already operational
KLM system at Schipol Airport han-
dles shipment documentation only.
It uses two Philips DS714MK2 com-
munications computers and a Telex
network to transfer data from the
central IBM 360/20 computer to a
shipment's destination point before
the goods arrive.

The $13 million London Airport
Cargo EDP Scheme (Laces. for
short) 1s built around two ICL 472
computers. Located about 3 miles
from the airport. they are linked by

telephone lines to an extensive CRT
network.

One computer controls the termi-
nal network in real time. and the
other is used for administrative off-
line batch processing (such as keep-
ing the agents’ accounts) and pro-
gram development, and also acts as
a standby machine. CRT terminals
are rented to freight agents. the Brit-
ish Customs and the airlines.

When a freight waybill arrives,
the airport staff key the data into
the computer. When the actual
freight arrives. they do the same
with the package information, and
the freight agents add customs in-
formation. If the computer comes
back with clearance, payment in-
structions are issued and the agent’s
accounts is debited with the appro-
priate amount. At any time, the
agent or an airline acting as an
agent can inquire. through his CRT
console. what the status of any con-
signment is.

Mike Atkinson. in charge of pro-
graming and operating the project,
says that since it opened, system
availability has been better than
98%.

Worldly. All these systems at the
most handle rather less than a na-
tion’s air freight. The U.S. Depart-
ment of Transportation, however. is
planning a worldwide data commu-
nications system that would keep
track of all international shipments,
whether they go by sea or air. All
documents relating to a shipment
would be entered into a comput-
erized data base without any paper
being generated except at the ship-
ment’s beginning and end points.

To determine what the require-
ments of such a system might be,
transmission tests will begin this
fall. A data base will be compiled at
DOT's Transportation Systems Cen-
ter in Cambridge, Mass., and trans-
mitted from Kennedy Airport over
the  aeronautical fixed tele-
communication network to London
Airport, according to Harold E.
Harriman. documentation and
procedures chief in DOT’s Office of
Facilitation.

Harriman foresees the system as
operational in 2 to 4 years. It would
be run by “the private sector,” he
says. and would require tens of
thousands of consoles at thousands
of airports round the globe. O
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ALL FUSE HOLDERS HAVE THESE FEATURES IN COMMON

[l Rated for 15 amps at 250 volts [l Dielectrically capable of withstanding 1500 volts a.c. between
terminals and between terminals and panel ] Bayonet-type knob grips fuse so that fuse is with-
drawn when knob is removed; strong compression spring assures good contact [l Made for
installation in D-hole to prevent turning in panel [ilj Terminals are mechanically secured as well as
soldered in holder.

HTA HH . HTA-DD
'/4" Quick-Connect (%s" Quick-Connect
Terminals) Terminals)

The BUSS line of small dimension fuses and
mounting hardware covers the complete spectrum
of electronic applications. Use the coupon at right
to order the complete catalog.

BUSSMANN MFG. DIVISION, McGraw-Edison Co.,
St. Louis, Mo. 63107

SUPPLIEO THE ECONOMICAL WAY
THRU OISTRIBUTORS
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Along with some of the We promised to back up the asone ortwo at a time, anytime

newest and most sophisticated first module we made back in you heed them.

modules in the business. 1957. Which is one reason why a
Because we're big and bright You buy the same module lot of people like you, like

enough to stockpile and docu- today. we'll make the same doing business with us.

ment every advance we make promise. And one reason why it really

so that when we obsolete a And we'lllet yvoubuy aslittle  isn’'t worth your time, trouble

module, we don’t obsolete and talent to try to make them

what you're doing with it. yourself,

Fifteen years ago,
we sold our first module.

Wy,




One more thing.

Every module we design, we
design more conservatively
than any other module maker.

Which is why we can back
them up longer, unless you try
to make them do something
they weren’t designed todoin

the first place.

In which case, we could
design vou a special one. to do
whatever vou want it to do.

Like interfacing one of ours
or anybody’s computers.

Which is one more thing
we've been doing better longer
than most people have been in
the business.

We still do.

We're the Logic Products
Group. Digital Equipment
Corporation. Maynard, Massa-
chusetts 01754, (617) 897-5111
(Ext: 2783)inthe U.S.

8l route del'Aire, 1211
Geneva 26/(022) 42 7950
in Europe.

dlilaliltiall

i) etd
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We clamp down fully

on the disadvantages of other displays.
Our digital readouts,

including the extremely lightweight,
mini-size Multi-Numerical Indicator
with 8,10, and 12 digit readout,

offer low-voltage,

low-current drain,

and stability advantages over
conventional displays.

All have eye-easy phosphorescent
segments with digits on a single-plane
for optimal visibility

under ambient light.

It’s a natural green glow,

so soft and clear you can see

it across the room.

But the best comes last:

They’re competively priced

for all modern applications

in calculators,

digital clocks, voltmeters and counters,
and a host of others

Count on us.

84 Circle 84 on reader service card
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The Brighter Side of Electronics

L
ISE ELECTRONICS CORP.

P.O 8ox 46 Ise City, Mie Japan Tel: 05963-5-2121

International Div.

ISE INTERNATIONAL CORP.

No.7-7-2 Shigashi Shinbashi Minato-ku, Tokyo
Tel: 433-6618 Cable Iseworldrep
Telex: J26546 Iseinter

USA Sole Distributor

LEGI ELECTRONICS CORP.

1472 West 178th Street. Gardena California 90248
Tel (213} 532-0470. 0471
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MOSTEK'S NEW DIGITAL CLOCK CIRCUIT
CAN DRIVE YOUR DISPLAY DIRECTLY

Now you can drive your |SE tube

(or other luminescent-anode
tube) directly by using
MOSTEK's new MK 5017 P
digital clock circuit.

This versatile new member of
MOSTEK's counting/timing
family eliminates the need for
driver transistors by interfacing
directly with tube displays.
Microprogrammability enables
it to be tailored to specific
applications. Forinstance, you
can order the alarm clock (by
specifying suffix “AA"), alarm
clock/clock radio (suffix “AN"),
or calendar clock/radio (suffix

BB'")depending on your
requirement. The circuit is also
perfect for industrial timers and
stopwatches.

Other key features:

¢ 6-digit, 7-segment display plus
AM/PM indication

e Alarm with 24-hour indication

* Snooze feature

¢ 12/24 hour operation and
display

¢ 50/60 Hz input (from power
line or from our MK 5009 P
time base circuit when line
frequency control is
unavailable or inaccurate)

e Alarm tone generated on-
chip—no external oscillator
required

¢ Clock radio features including

sleep delay
s Eagsy-to-set time or alarm

With minimal interface
circuitry the 5017 can also be
interfaced with LED,
incandescent or light emitting
film display. And if you're
involved in some other type,
give our applications group a calii
at(214)242-0444

Anyway you look at it, this is
the right time to turn to
MOSTEK. We make it easy to

use MOS
—
m ®

MOSTEK Corporation, 1215 West Crosby Road
Carroliton, Texas 75006, (214) 242-0444

Copynight 1972 hy MOSTEK Corporation

REGIONAL SALES OFFICES: Western: 11222 La Cienega Bivd Inglewood. Calf 90304 (213) 649-2888 Eastern 60 Turner Street Waltham Mass 02154 (617)899-9107 Central

515 S0 West Avenue Jackson Mich 49203 (517) 787-0508

INTERNATIONAL: Europe: Mostek GmbH, 7 Stuttgart 80 walgburgstrasse 79, west-Germany 0711-731305, Japan: System Marketing Inc Center News Bidg 1 3 11 Sotokanda
Chiyoda-ku. Tokyo Japan, Far East: Imai Marketing Assoc . Inc.. 525 W Remington Or = 108, Sunnyvale. Calit 94087 (408 245-3511 Hong Kong: Astec Components Lid Alpna

House Flat'F 13 Floor. 27 Nathan Rg Kowloon Hong Kong
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7000SERIES
STORAGE
FAMILY

ol ol el WA

\\,ith the unmatched high speed trace re
tention ability of the TEKTRONIX multi-
mode 7623/R7623 Storage Oscilloscopes, you
can now store and display faster waveforms
than previously possible. Directly coupled to
this fast storage ability are longer display
times, 10's of hours, even days, if necessary.
And high speed storage is just one mode of the
multimode 7623/R7623. You may choose
either Variable Persistence, Bistable Storage
or Nonstorage operation at the push of a but-
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ton. There are four other members in the TEK-
TRONIX 7000-Series Storage Family. They
offer excellent price/performance characteris-
tics for your measurement requirements which
are less demanding. Choose from the 7613/
R7613 with Variable Persistence Storage and
7313/R7313 with Bistable Phosphor Storage.
These models have stored writing speeds of 5
div/us (0.9 cmydiv) and 5 cm/us respectively.
They both have two operating modes: STORE
and NONSTORE (conventional).

Electronics/September 11, 1972



three types of Storage

MULTIMODE STORAGE (7623/R7623) 4 modes of operation

100 MHz bandwidth

FAST—stores up to 200 cm/xs with the FAST CRT option and up to 100 div/us (0.9 div/cm) in the
standard model. VARIABLE PERSISTENCE—for those bright, high contrast or halftone displays.
BISTABLE—for the lower writing speed requirements of 30 div/ ms and slower. NONSTORE—for the
conventional oscilloscope applications.

VARIABLE PERSISTENCE STORAGE (7613/R7613) 2 modes of operation

100 MHz bandwidth

VARIABLE PERSISTENCE-gives bright, high contrast display of fast-risetime low rep-rate signals, ideal
display for the 7L12 Spectrum Analyzer. Stores up to 5 div/us (0.9 div/cm). NONSTORE-for the
conventional oscilloscope applications.

BISTABLE PHOSPHOR STORAGE (7313/R7313) 2 modes of operation
25 MHz bandwidth

STORE-retains fast waveforms moving up to 5 ¢cm/ps. Features split-screen operation for realtime
and stored waveform comparisons. NONSTORE—for the conventional oscilloscope applications.

All CRT’S are extremely burn resistant

... they require no special operating precautions.

All oscilloscopes with CRT READOUT

You gain overall efficiency in operator speed and accuracy and simplify your measurements by using
CRT READOUT. It puts the measurement parameters, right on the CRT, adjacent to the waveform you
are viewing, measuring or photographing.

With CRT READOUT you can use the complete line of Digital plug-ins available in the 7000-Series.

27 plug-ins offer widest range of measurement solutions available. The very simple to extremely
complex measurement problems of many disciplines are solvable with 7000-Series plug-ins. Here are
the choices; Amplifiers, Time Bases, Curve Tracers, Digital Multimeter, Digital Counter, Rapid Scan
Spectrometer, Sampling and Spectrum Analyzer Plug-Ins . . . and there are more coming.

AN INTEGRATED TEST SYSTEM

An oscilloscope mainframe equipped from a selection of over 27 plug-ins plus an entire line of
probes, cameras, SCOPEMOBILE® carts and other accessories can become an INTEGRATED TEST
SYSTEM for solving virtually any measurement requirement.

Tektronix, Inc. . .. the pioneering pacesetter in storage display technology, offering sales, after
sales support and service . . . world wide.

For a “hands-on” demonstration of the only total storage capability, contact your nearby
TEKTRONIX Field Engineer or write: Tektronix, Inc., P.0. Box 500, Beaverton, Oregon 97005.

PRICES without plug-ins:

w/o
Mainframe CRT REAOOUT STANGARCO
7623 .$2450. .. ......$2850
R7623 A .$2550 . . ....$2950
for FAST WRITING CRT add $500
7613.. ... o .$2100 A .$2500
R7613 . .$2200 .$2600
7313. .. cee.......$1600. ... co.......$2000
R7313 A ..$1700. .. . ....$2100

For a demonstration circle 86 on reader service card Circie 87 on reader service card 87
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Any field return is one too many!

| hate these impassioned

Horace, you're never satisfied.  tachnical discussions.

We may have just set the industry’s

lowest return record!

Even a 3.1% Function Generator
return rate agitates Horace.
IEC has trained him well.

It's an unwritten business rule that you
don't discuss your problems with the out-
side world, but we're breaking tradition
because we feel our F34 returns are worth
talking about. This extremely low warranty
repair record was established during the
first year of production, even though
industry statistics demonstrate that failure
percentages are highest during the initial
stage of product life. According to elec-
tronics manufacturers’ trade association
data, standard warranty returns can range
from 109, for DVM's and oscilloscopes,
to as much as 3009, for some tempera-
mental instruments. This is why we feel
that our F34's current return rate of 3.1%,
is a real achievement.

OVERSEAS SALES OFFICES: AUSTRALIA, Parameters Pty . Ltd : BELGIUM. LUXEMBURG. Etablisse-
ments L. de Greef S.P.R.L.. FINLAND. Havulinno Oy: FRANCE. Tekelec Airtronic. S.A.- ITALY. Romag
noli Elettronica: ISRAEL. Radat Irternational Company. Ltd - NETHERLANDS. Tekelec Airtromic. N.V
NEW ZEALAND. David J. Reid. Ltd . REPUBLIC OF CHINA. Bons International Co.. Ltd : SPAIN. Telco

Much of the credit for this reliable new
function generator must go to IEC’s Cor-
porate Cal Lab, one of the few testing
facilities with analysis standards one gen-
eration away from the National Bureau of
Standards. The F-34 underwent the same
kind of computerized error-analysis and
evaluation testing that our Metrology
staff developed for Polaris/Poseidon and
other government programs

With our stringent Quality Control system,
we make sure that our test instruments
measure up to performance standards,
because we're vitally aware that down-
time is a significant factor in test instru-
ment selection. Over 300 generators were

SL. SWEDEN. M. Stenhardt AB: SWITZERLAND. Traco Trading Co.. Ltd.. UNITED KINGDOM, Euro
Electronic Instruments. Ltd.: WEST GERMANY. Tekelec Airtromc GMBH

SEE IEC AT WESCON, BOOTH 2907 — TELL ‘EM HORACE SENT YOU

Circle 88 on reader service card

shipped before one was ever returned,
and to- date, 96.9%, have never required
warranty maintenance. But because our
QC people, like Horace, worry about that
3.1%. we'll try to do even better.

If you would like a perfectionist like
Horace on your team, specify the
F-34. It generates reliable 0.03Hz -
3MHz waveforms, with Variable
Width Pulse for pulse generator
applications, and an outstanding com-
bination of operating features for
$495...1n a hurry to match your
requirements? Call John Norburg
(collect) 714/772-2811.

INTERSTATE
2 @
CORPORATION

Subsidiary of A-T-O Inc.

Dept. 7000, Box 3117, Anaheim, Calif. 92803.

TWX 714-776-0280

TELEX 655443 & 655419



WESTERN ELECTRONICS

' roadened markets fuel
new growth in the West

There's widespread change among western electronics companies as Los An-
geles prepares to host the Western Electronic Show and Convention Sept.
19-22.

First of all, semiconductor business is booming, which is a happy change from
the recession-clouded Wescon shows of recent years. And the West Coast data
processing industry, characterized by minicomputer and peripherals manufac-
turers, is “‘on the wave of another growth period.”

And while Wescon itself should be about even with last year in total booths,
show officials look for at least 5,000 more registrants than the 1971 count of
some 25,500.

Besides a change for the better in the business outlook, though, there’'s a
more evolutionary shift in the search for new markets. Most West Coast data
processing companies that have been suppliers of individual processors or pe-
ripherals lines are convinced they’ve got to supply complete systems, whether
they be for testing circuit boards or auto carburetors.

And in semiconductors, the promise of MOS and C/MOS is increasingly being
translated into products as companies get more experience with these still rela-
tively new technologies. MOS and linear IC sales are spurting, and although new
processes continue to evolve, today’s prime concern is product delivery.

The aerospace industry seems to be reconciled to the decline in big-ticket mil-
itary and NASA programs, and companies are still sharpening their capabilities to
go after contracts—both smaller and fewer—in its traditional business. But the
big change in aerospace is the pervasiveness of diversification and the fact that
it's beginning to pay off in new commercial/industrial markets. Some aerospace
companies are even venturing into the withering consumer marketplace.

Aerospace industry buyers until recently have had a great influence on instru-
ment manufacturers. But that looks like a thing of the past because instrument
houses had to find other customers when aerospace business tailed off. Today’s
instrument buyer, say western manufacturers, are far more cost-conscious than
ever, and some of them are less sophisticated than aerospace users. Thus, a
number of instrument makers are broadening their lines to embrace the
“economy’’ customer.

Wescon, itself, is facing up to change. It's reflected in this year’s “‘professional
program.” Most of the 28 sessions cover technological trends and applications,
but the recognition of a shift in what interests Wescon audiences is evident—
more than 25% of the program deals with careers and management topics.
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WESTERN ELECTRONICS

DATA PROCESSING
xpansion keyed

fo systems

Although some Western manufacturers of mini-
computers and peripherals are hinting at shakeouts,
mergers, and consolidations—particularly of companies
in the I1BM plug-compatible business—most are predict-
ing that lightning will strike the other guy. But EDP offi-
cials agree on one thing—they’ve got to develop a sys-
tems capability to survive.

Both minicomputer and peripherals manufacturers
are seeking to increase their share of the systems pie in
such markets as time-sharing, circuit-board testing,
banking, and assembly-line automation. But all hands
are reevaluating their market mix between end-users
and original-equipment manufacturers. And several
minimakers are building more peripherals in-house.

Just as peripherals houses worry about 1BM, the com-
pany that put them in business, the minimen are fret-
ting about the growing capabilities—and consequent
threat in the micro-minicomputer market—of semicon-
ductor firms that have made their business mushroom.
“Our founders saw that eventually processors would be
made by guys with furnaces,” says Raymond J. Noorda,
executive vice president of General Automation Inc.,
Anaheim, Calif. And George Vosatka, president of
Varian Data Machines in nearby Irvine, agrees: “We
haven’t gone after the $500 computer because we don’t
think we can compete with the IC manufacturers.”

Absorption or oblivion?

Vosatka injects an optimistic note: “The very smallest
companies will be the ones that will be absorbed, and I
don’t think they’ll die. If everyone’s growth projections
for minis are valid, we’re on the wave of another growth
period.” But Noorda is more pessimistic. He predicts
that some of the smaller minicomputer manufacturers
will drop out or merge, especially since some larger
competitors, such as Texas Instruments and Burroughs
Corp., are in the fray.

The outlook is similarly ominous for the peripherals
manufacturers, especially those that make 1BM plug-
compatible equipment. “We have half-a-dozen com-
petitors in each area,” says John R. North, marketing
manager of Pertec Corp., a Los Angeles peripherals
manufacturer, “and I expect some will fall by the way-
side.”

Eugene Prince, vice president and general manager
of the Marina del Rey-based Computer Products divi-
sion of Ampex Corp., says, “I expect consolidation in

90

the business, particularly in 1BM-compatible equip-
ment.” Prince should know. Ampex was one of the first
companies to take the plunge into the IBM-compatible
business, and it is among the leaders moving to greener
pastures. “We expect to have more end-user products,
but less emphasis on 1BM compatibility,” says Prince. “It
was a tremendously lucrative business, but IBM has
placed severe restraints on us.”

The shift in emphasis has been motivated largely by
IBM’s recent announcement of the System/370 model
158 and 370/168, which especially jolted manufacturers
of plug-compatible peripheral equipment because the
machines contain virtual memory, integrated disk-file
control, and MOS memories. The move capped a year-
long 1BM effort to discourage plug-compatible equip-
ment manufacturers.

Memorex jolted

A big jolt has been absorbed by Memorex Corp.,
Santa Clara, Calif., which until recently has been the
most vocal critic of 1BM policies. Now, however, Memo-
rex Is moving into systems minimizing the future of 1BM
additions. “The peripheral industry, as a growth indus-
try, is dead for at least 12 to 18 months,” says J. Garrett
Fitzgibbons, president of MRX Sales & Service Corp.,
the Memorex marketing arm.

“The trend is for IBM to pull all the electronics into
the main box, leaving just a mechanical assembly out
there,” Fitzgibbons adds. “And 1BM can tool up for
larger production runs, so its costs will be much lower.”

Because of this conviction, Memorex is going after
the systems business in incremental steps. Unlike RCA
Corp., though, Memorex chose a policy of coexistence
with 1BM. “The way RCA went after IBM was like telling
someone you were going to steal his wife; but if you
said that you were going to steal his garbage can, maybe
he’d let you,” quips Fitzgibbons.

He says that the key to success is Memorex’s large
lease base. “We are now in 2,500 choice 1BM locations
with our peripherals. And when we add a new piece of
equipment to our line, these customers are apt to try it.
If they like our disk, maybe they’ll try our controller;
and we hope that when they’re in the market for a new
computer, they’ll look at ours.” Memorex this spring in-
troduced two mainframes of its own.

IBM and integration

Ampex’s Prince reports that his division has intro-
duced Univac computer-memory replacements, and fu-
ture possibilities include computer communications and
time sharing—equipment that, unlike disk controllers,
“IBM can’t integrate.” A similar route is being contem-
plated by Richard Dadamo, president of the Electronic
Memories & Magnetics Corp.’s newly reorganized
Memory Products group in Los Angeles. EM&M has a
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Computer Products division making add-on memorics
for iBM computers. Although those products won’t be
abandoned, Dadamo hopes his group can eventually
get into more types of end-user products that aren’t
IBM-compatible.

After a number of organizational shuffles, all EM&M
memory products have been consolidated under Da-
damo. Included are cores, stacks, core systems, end-user
systems, subsidiary Caelus Memories Inc., which makes
disk files and disk packs, and SEMI, the company’s semi-
conductor memory subsidiary.

Another 1BM-shy peripherals firm is California Com-
puter Products Inc. in Anaheim. CalComp, correctly an-
ticipating a slowdown of growth in its plotters and com-
puter-output microfilm equipment a few years ago,
bought into Century Data Systems, which successfully
entered the disk business. CalComp sells CDS products
to end-users in the U.S., while CDS sells directly to
OEMs. But CDS, one of the first firms with a replacement
for the 1BM 3330 superdisk, lives under i1BM’s guns. Cal-
Comp has blunted this threat with products that don’t
compete with IBM (1BM has been a customer for plotters,
in fact), by OEM sales, and with a plug-in replacement
for the Univac Fastrand memory.

OEM versus end user

Meanwhile. minicomputer makers are still arguing
over whether it is more profitable to supply OEMs or end
users. Hewlett-Packard Co., Varian Data Machines, and
General Automation concentrate on selling their rela-
tively conventional computer systems directly to end-
users, while Naked Mini innovator Computer Automa-
tion and microprograming pioneer Microdata Corp. es-
chew end-users in favor of OEMs, who handle their inex-
pensive computers as system components.

Peripherals manufacturers also split into similar
camps. While Ampex, CalComp, and EM&M fight for
IBM’s pre-370/158 and 168 end-user plug-compatible
business, Data Products Corp. and Pertec Corp. sell
their peripherals only to OEMs.

General Automation’s Noorda divides his business
into three areas: products (processors), 25%; standard
systems, 50%; and special systems, 25%. Gross margins
are more telling at 50%, 60%. and 20%. respectively,

William P. Nilsson
Hewlett-Packard Co.

J. Garrett Fitzgibbons
Memorex Corp.

pointing out why the company concentrates on develop-
ing and selling standard systems, which reward in-
creased volume with lower unit costs.

In emphasizing sales of standard systems, General
Automation first concentrated in two industrial areas—
automobile production and electronic/electrical pro-
duction controls—neither of which had any recognized
suppliers. General Automation systems now test car-
idle, carburetor performance, and electrical systems,
and also control coil winding, wire wrapping, and com-
ponent insertion.

Much of Noorda’s thinking parallels that of Varian’s
Vosatka, who says, “Three years ago, our business was
almost exclusively OEM, but we determined to go into
the end-user market, and it’s now about 50/50. We’d
like the figure to be 75/25—with commensurate growth,
of course. Much growth has come from acceptance of
minis outside of the traditional scientific and control
fields.” Moreover, Varian has recently expanded into
software sales. The company’s new Vortex operating
system is being used by lawyers and drug firms, as well
as traditional businesses.

The systems business is nothing new to Hewlett-Pack-
ard Co.. Palo Alto, Calif. William P. Nilsson, marketing
manager for the Data Systems division, attributes much
of the division’s success to its policy of supplying com-
plete systems with peripherals, software, and other sup-
port.

H-P’s peripherals and computer operations have been
combined into one group, says Nilsson, “to tailor the or-
ganization to go after new business.” Now the products
are marketed along functional lines. One is the “GEM”
group—for government, educational, and medical users.
The second classitication is industrial/commercial, and
the third is OEM. H-P’s traditional engineering customers
in the electronics and aerospace industry are still served
by the company’s “instrument” sales force.

‘Mules’ stick with OEMs

The one West Coast minicomputer maker that’s stick-
ing to its concentration on the OEM market is Computer
Automation Inc., Newport Beach, Calif. The firm’s
Naked Mini price was cut from the $6,000 range to
about $3.500 a year ago.

Raymond J. Noorda
General Automation Inc.




WESTERN ELECTRONICS

Says Sol Zasloff. vice president for marketing: “We
feit our customers didn’t need everything. They didn’t
need a fancy panel or power supply or cover. They
wanted reliability and low cost. They didn’t need a tem-
peramental racehorse; they needed a mule.” Zasloff
continues. “Of 1,000 of our computers in the field.
maybe 15 went to end-users. The thing we see is a com-
puter. but to the users, it’s just like a resistor.”

For the future, Zasloff predicts more of the same—
with lower prices, higher reliability. and program com-
patibility. However, there’s one big but: Computer Au-
tomation makes and sells a successful computer-con-
trolled circuit-board test system. developed initially for
in-house testing. Zasloff says that the company is look-
ing for other systems functions that it can develop by
building on its present strengths.

In nearby Santa Ana, Microdata Corp.. a minimaker
that pioneered in microprograming, shows signs of
shifting its strategy away from exclusive concentration
on OEM sales. N.H. Hawkins, marketing vice president.
says Microdata is going after end-user business, though
Hawkins expects OEMs to continue to contribute a ma-
jor part of his business. The major end-user thrusts in
both systems and processors are in the education and
telecommunications markets.

Minimakers build peripherals

The company is also rapidly adding interfaces and
peripherals to supply more parts of systems. Microdata
now buys its peripherals. but Hawkins says that the
company will soon introduce one new internally devel-
oped peripheral and another obtained through a mar-
keting arrangement.

Microdata isn’t alone in its efforts to develop its own
peripherals, as Digital Equipment Corp.. Data General
Corp.. and Hewlett-Packard already do. Varian makes
the Statos electrostatic printer/plotter for graphic and
alphanumeric printing at up to 5.000 lines per minute.
and president Vosatka intends to build more peripher-
als. General Automation buys all of its peripherals now,
but vice president Noorda plans to acquire some in-
house capability. “We need industrial-oriented. rugged
peripherals. but we find that vendors aren’t always re-
sponsive. When we can't find what we need. we’ll have
to develop our own.™

In northern California. Four-Phase Systems Inc.. Cu-
pertino. is also going the “do-it-yourself” route with pe-
ripherals—most recently with a cathode-ray tube termi-
nal. Four-Phase makes multi-terminal computer sys-
tems, including one for data entry into large IBM net-
works.

A new system will handle 32 terminals for airline
reservations. flight data, and banks. Four-Phase has
been buying CRT terminals, but will begin building
them in-house. John M. Clark Jr., marketing vice presi-
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dent. says. “The volume has increased to the point
where it is now more economical for us to build the
units ourselves.” These units are mostly electronic,
rather than mechanical. like a printer or disk drive.

If this build-it-yourself trend concerns peripheral
equipment makers. they aren’t showing much sign of it.
Two of the major manufacturers of minicomputer-ori-
ented peripherals are Pertec. with more than 20,000
tape drives in the field. and Data Products Corp.. which
claims to be the largest independent maker of line
printers. Both firms build other products. as well.

The largest portion of Pertec’s peripherals business is
in tape drives. but the company is getting into low-cost
disk files through acquisition of Computer Memory De-
vices. and into low-cost line printers through its most re-
cent acquisition. Eikon.

Data Products. Woodland Hills, Calif., has recently
reoriented its marketing thrust toward OEMs after an
unsuccessful foray into the end-user market during the
recession. The company’s main product is line printers
designed for use with minicomputers. Due for introduc-
tion later this year are a new minimum-cost 300-line-
per-second printer for the terminal and mini market
and a top-of-the-line high-speed printer.

But Data Products is changing directions in a Con-
necticut-based facility that makes telecommunications
products. the second-ranking product line in sales. A
major effort at the facility is to convert from defense to
commercial products. with special emphasis on test
equipment for telephone companies and multiplex sys-
tems for data-communications networks.

Information nets beckon

Data networks themselves have become attractive to
two Western computer companies—Varian and Xerox
Corp.’s Computer Systems operation in El Segundo,
Calif. Varian’s Vosatka says the company has supplied
more than 100 minicomputers to Tymshare Inc.. Palo
Alto. Calif.. for that company’s nationwide data net-
work. Vosatka adds that. although Tymshare is putting
together the system, Varian Data could supply 80% of
the hardware.

Xerox has been emphasizing customized information
systems for the past year or so. which has accounted for
a significant part of its business: more than 750 systems
are in operation. Xerox has recently integrated the for-
mer Xerox Data Systems. principally a maker of scien-
tific computers. into the Computer Systems operation.

Xerox has also acquired disk maker Diablo System
Corp.. of Hayward. Calif. which developed a new
printer that may replace many teleprinters and IBM in-
put/output Selectric typewriters. Like the other firms.
Xerox seeks to broaden its information-systems business
while continuing to serve traditional aerospace and en-
gineering markets. O
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SEMICONDUCTORS

elling products
instead of processes

Western semiconductor makers are riding the crest of a
new sales surge. Established digital technologies are
sharing in a first half boost over the same period in 1971
that amounts to more than $30 miilion. Units shipped
arc up a whopping 60% [Electronics. Aug. 28, p. 30j.
MOS sales. too, are cxpected to post at least a 20% in-
crease over last year, and linears are taking off again.
The mood in the West, then. is one of optimism and
more than a little maturity.

And 1972 may be remembered as the year that west-
ern semiconductor manufacturers became less con-
cerned with selling technology for its own sake than
with delivering products. Mike Markkula. marketing
manager for North America at Intel Corp.. Santa Clara,
Calif.. probably sums it up best. Markkula regards n-
channel, ¢-M0s and ion implantation as *“just modi-
fications on a theme—MOS. These are just tools that
make it easier for us to do the things we want to do.”

Jack Gifford. director of analog products at Intersil
Inc.. Cupertino. Calif.. adds. “Circuit design is very im-
portant. You have to be able to apply the new tech-
nologies, otherwise they'll do you no good.™ Intersil has
a mature micropower bipolar process originally under-
taken to deliver super beta transistors for another appli-
cation but now being used for the company's bipolar
watch circuits. The company also has C-MOs in produc-
tion for watches and for linear multiplexers.

N-channel arrives

N-channel MOS “has come of age basically because of
a lot of work that has gone into refining the process.”
maintains Earl Gregory, vice president and director of
marketing at Electronic Arrays Inc., Mountain View.
Calif. He says that it took Electronic Arrays two years 1o
get n-channel into production. but since March. the
company has introduced three 1.024-bit random-access
memories employing it. The fastest of the three. the
EA1500, has an 85-nanosecond access time.

Motorola’s Semiconductor Products division. Phoe-
nix. Ariz.. was late into MOS, admits Jack Haenichen,
vice president and director of MOS and computer-aided
design operations. But Motorola has made a big com-
mitment to both €-MOs and n-channel. preferring to
leapfrog p-channel and get off the ground fast with the
newer technologies. There’s evidence that both are rip-
ening. “It looks like C-MOs will develop into the next
standard medium-speed logic form like 54/74 TTL has
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been.” Haenichen observes. “By Dec. 31. we'll have in-
troduced 40 new C-MOS parts this year and expect to do
the same next year.”

Haenichen also maintains that Motorola is past the
engineering stage in n-channel: “We think we're the
largest shipper of n-channel in the country. although
most people don't realize it. The largest program is in a
custom, high-density 4.096-bit read-only memory: we're
shipping a hell of a lot of them.” Motorola also expects
to announce a 4.096-bit n-channel RAM by the end of
this year.

Haenichen puts the MOS world in good perspective:
“Qur present view is that p-MOS sales will rise until
1975. then plateau and start to fall. Then n-channel and
c-Mos will be dominant because of their advantages.”

Proof of the pudding

Two other MOS houses are proceeding as if they agree
with Haenichen, working on the newer processes in de-
velopment but getting the most mileage out of their
proven p-MOS processes in current sales. At American
Micro-systems Inc. (AMI). Santa Clara, Calif., Warren
Wheeler, president of the Micro-products group. points
out that “p-channel MOS is the only process around that
we have enough data on to employ in a systems de-
sign.” Upstart North American Rockwell Micro-
electronics Co. (NRMEC) has zoomed from a question
mark just three years ago to sales of more than $30 mil-
lion by exploiting a p-channel process.

NRMEC. in Anaheim. Calif., and AMI, among others,
are also interested in complete system sales. NRMEC
made the move earlier this year by marketing complete
calculators. while AMI. after divesting itself of a calcu-

Mike Markkula
Intel Corp.
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lator operation, is exploring the mini- and medium-
sized computer systems business.

Meantime, refinement of the newer MOS technologies
continues. National Semiconductor Corp., Santa Clara.
Calif,, is working on a 4,096-bit n-channel RAM. will
have a 1,024-bit n-channel RAM next month. and has
taken a C-MOs approach to logic. AMI is also showing
customers a 1,024-bit n-channel RAM. And the list of
other n-channel developers includes Signetics Corp.,
Sunnyvale, Calif.; Texas Instruments in Dallas: Mostek
Corp.. Carrollton, Texas; and Intel.

Fairchild Semiconductor, Mountain View, Calif..
doesn’t expect to have n-channel or C-MOS devices be-
fore the end of next year, says Robert Seeds. manager
of MOS technology. Instead, the company is combining
its Isoplanar process with MOS to achieve a *“40% sav-
ings in density over conventional p- and n-channel,”
Seeds says.

Making technology produce

As this process improvement proceeds, most western
semiconductor houses appear similar in one respect—
they all by now regard technology as basically a tool for
putting products into customers’ hands. For instance,
National’s director of marketing, Floyd Kvamme. says
that ion implantation, widely regarded as a laboratory
technique two years ago, can now be used in production
“for speeding up standard p-MOSs devices. Our ROMs,
for example, used to have a maximum access time of |
microsecond and typically 850 nanoseconds. We im-
planted them and now we’re running typically 520-ns
access times.”

lon implantation is also bearing fruit at Signetics.
The firm was the first to use an ion-implanted step to
build an n-channel RAM. which is a completely static
1.024-bit device that operates from a single 5-volt sup-
ply and is TTL- and DTL-compatible. The innovation

Floyd Kvamme
National Semiconductor Corp.

was key to achieving the low threshold voltages neces-
sary for bipolar inputs and high-logic-swing bipolar
outputs.

National is another on the market with C-MOS logic.
The firm calls its family 54/74C. Richard Bennett, MOS
product marketing manager, points out that the family
has the low-power advantages of C-MOS plus relatively
high speed—45 ns per gate. It's also pin-for-pin and
power supply compatible with TTL.

Two Southern California firms with a major commit-
ment to C-MOS are Hughes Aircraft Co. and Solitron
Devices. The Hughes Microelectronic Products division
in Newport Beach is shipping C-MOS watch circuits to
Timex, among other watch customers, while Solitron, in
San Diego. has contracts “from several major watch
manufacturers. with others under discussion,” says Joe
McNeal, sales manager. The only customer he’ll name
is Optel. Solitron is also introducing C-MOSs versions of
54/74 TTL.

Even as this variety of MOS processes is spawning
more and more products, linear ICs, long in a sales
slump. are coming back mightily. Part of the resurgence
is again the result of technology maturation. National’s
Kvamme says the biggest breakthrough has come with
the application of super beta transistors in the low
power domain. National’s newest generation of oper-
ational amplifiers uses such transistors to get very low
input current with high gain.

Linear revival

At Fairchild, Will Steffe. manager of the analog prod-
uct design and development group, adds that in linears,
“the biggest improvement has come in power tech-
nology. We've learned how to build safe power devices
on the same chip as small-signal devices without affect-
ing the properties of the small-signal circuits.” The tech-
nique is used in Fairchild’s Series 7800 voltage regu-
lators. the pA 706 5-watt audio amplifier. and in a 15-
watt op amp. the 791.

Super beta has come of age at Intersil. too, and Moto-
rola expects to have its super beta process back in hand
by the fourth quarter. Intersil and Fairchild are also of-
fering linear ICs using field-effect transistor inputs. In-
tersil’s 8007 FET input op amp is a monolithic version of
an earlier custom hybrid design.

As linears make their comeback. TTL rolls on as un-
disputed leader in digital logic sales. But the battle lines
are shaping up in emitter-coupled logic. Motorola’s
MECL 10.000 series has taken the spotlight. MECL was
almost 10 years ahead of the market’s readiness, but the
10,000 line has significant alternate sources now in Na-
tional. Signetics, and TI. although TI’s is not identical to
Motorola’s. The only other ECL contender is Fairchild’s
95100 ECL series. Most sources believe, however, that
ECL's big sales years will begin in 1974. a
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AEROSPACE

iversification
begins to pay off

The Pentagon wants more money for defense in fiscal
1973, and at least one major new aerospace award that
will trigger electronics sales—the space shuttie—has been
pocketed by a West Coast company. But from the pace
of new business ventures among Coast aerospace and
electronics firms, including diversifications through both
acquisitions and internal start-ups. it's apparent that ef-
forts to cultivate non-Government markets remain at-
tractive, and a few have already been successful.

The $2.6 billion space shuttle contract that went to
North American Rockwell Corp. [Electronics. Aug. 14,
p. 44] is a pointed reminder that there's not going to be
any stampede away from the traditional NASA and mili-
tary markets that western companies have served. But
after many failures at diversification, it looks like the
application of aerospace-oriented expertise to other
Government buyers. and to the commercial and indus-
trial marketplace. is beginning to work. What's more. a
few of the aerospace giants are attempting the toughest
diversitication of all—into the consumer market.

Throughout the business. though, whether it be in
commercial or Government markets. “the trend is away
from exotic equipment and systems.” That's the feeling
of James R. Mellor, Litton Industries’ senior vice presi-
dent, who adds. “We've been creative in technology all
along. Now we're trying to apply creativity to reducing
costs and also to improving reliability and main-
tainability.”

Diverse routes to diversification

Two of the most dramatic diversification moves have
been the steps into the consumer world taken by North
American Rockwell and Hughes. Both started by sup-
plying MOS circuits to consumer equipment manufac-
turers. then got into making the whole product. NR’s
Microelectronics Co., Anaheim, Calif., jolted the indus-
try in June with the announcement that it was manufac-
turing complete calculators for Sears, Roebuck & Co.
and two other retailers. And NR is acquiring Unicom
Systems. a distributor of calculators with numerous re-
tail outlets that could also be used for other kinds of
business machines. With less fanfare than NRMEC.
Hughes Aircraft Co. is also beginning to assemble con-
sumer products. putting together electronic watches
with light-emitting diode displays in Mexico.

Another consumer business Hughes is after is cable
TV. The company’s Theta-Com subsidiary, operating
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franchises in Manhattan and Los Angeles, is experi-
menting with two-way transmission in El Segundo,
Calif,, and is active in manufacturing cable equipment.
And to tie together cable TV networks and provide na-
tionwide distribution, Hughes—supplier of such com-
munications satellites as the Intelsat 2 and 4 and the
Canadian Anik domsat—has applied to the FCC for per-
mission to operate a domestic satellite system for itself
and General Telephone and Electronics. GTE would use
the system for its telephone subsidiaries, which are con-
centrated in Florida, California, and Hawaii, to reduce
dependence on AT&T.

The lure of commerce

But few aerospace firms are actually moving into con-
sumer products. feeling that the shift to the commer-
cial/industrial world is tough enough. Direct appli-
cation of aerospace experience is the key to most of the
new commercial products. Litton Industries, Beverly
Hills. Calif., has organized a Business Telephones group
in its Litcom division. The group, using technology de-
veloped in Government programs, is breaking into the
commercial field with business telephone equipment,
such as PABX switchboards for hotels and large offices,
and even handsets.

Already the company has received a large contract
for communications at the huge new Dallas-Ft. Worth
airport, and Mellor expects five or six other such con-
tracts ahead. “The FAA has been all talk in the past,” he
says, “‘but now it’s starting to spend money.”

Another firm applying aerospace technology to civil-
ian problems is NR’s Information Systems Co. (Narisco).
It looks for substantial growth in public-utility manage-
ment systems, such as that it developed for the Phila-
delphia Electric Co.. and is also looking in other direc-
tions. J.C. Cozad, NR’s Electronics group vice president
for financial management, points out that “We won’t
butt heads with [BM mainframes. Peripherals are our
major interests.” That’s why Narisco has just bought a
power utility control system product line from Philco-
Ford Corp. The products are principally CRT displays
and display generators.

One unusual spin-off of aerospace technology has oc-
curred in Hughes’s Electron Dynamics division, where
heat-pipe technology developed to cool satellite trav-
elling-wave tubes is now being applied to surgery and
cooking. The Hughes Cryostik applies the intense cold
from liquid nitrogen to the end of a slender pipe to re-
move warts and reduce hemorrhoids. The same heat-
pipe technology can provide very even heat for restau-
rant and military field-kitchen griddles.

Boeing Electronics. Seattle, a group formed last year,
makes monolithic and thin-film circuits. It is also in-
volved in systems work and is pushing a voice scrambler
for police applications. Its latest product is an rf transis-
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tor, which features exceptionally low distortion. aimed
at the cable TV industry.

One route to diversification, of course, is acquisition
of unrelated activities. Six months ago, for example,
Northrop Corp. acquired Berkeley Scientific Labora-
tories Inc., a supplier of clinical data-processing sys-
tems. The company has just split the operation, with
one group going after hospital users. The other will pur-
sue minicomputer-based business-data systems for com-
panies and institutions that can’t justify the costs of
large data-processing installations.

Collins Radio, headquartered in Dallas, is beginning
to look more toward the civil agencies of the Govern-
ment for sales and toward new, non-Government mar-
kets. The company sees a future in marine radio, espe-
cially as the Government puts more and more controls
on navigation and safety. Collins is also beginning to
adapt its well-equipped worldwide service locations to
handle other companies’ equipment.

Cubic Corp. is going strong in transportation-related
electronics with two separate ventures. One is the recent
acquisition of Western Data Products. which makes
automatic ticketing equipment for trains and rapid-
transit systems. Three years ago, Cubic bought the
small U.S. Elevator Co. and introduced electronic con-
trols. Since then, sales have grown from under $1 mil-
lion to a projected $25 million or more by the end of
the year.

Stretching the Federal dollar

Despite all the diversification efforts—and there are
many more in non-electronic areas—companies are not
ready to abandon sales to the Government. A lot of ef-
fort has gone into developing new types of defense and
aerospace business as the traditional markets wane.

As Minuteman, the F-111, and other programs wind
down, for example, NR’s Autonetics division—the bulk
of its Electronics group—seeks to broaden into other de-
fense areas to replace them. “We have a real challenge
ahead of us in the next few years keeping at the sales
level of the past.” says Cozad. “We can’t maintain that
level if we stick to the business we’ve been in. Unfortu-
nately, though, we don’t visualize any single huge pro-
gram like Minuteman ahead.”

Cozad feels that the group’s newly organized Missile
Systems division is one of its growth areas. Thomson-
CSF of France has licensed NR to build its advanced
Crotale (Rattlesnake) ground-to-air missile, if the Army
accepts it. “This would give the Army a next-generation
SAM without the cost of development,” says Cozad.

TRW Systems group in Redondo Beach, Calif., ac-
cording to H.F. Del Muro, head of marketing for the
Electronic Systems division, “made a decision not to go
too far afield from the business we know best—commu-
nications, especially space-related communications.
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We're reversing an earlier decision to get into the tacti-
cal-missile business, for example.”

One of ESD’s recent concentrations is in triple-dif-
fused Lsl, including gigabit devices for high-speed
analog-to-digital converters in secure-voice-communi-
cation applications. The group is investigating licensing.

Litton Industries has been under fire in its ship-
building operations, specifically for cost overruns and
delays in the LHA and DD-963 destroyer programs.
But other defense business, grouped under Mellor, is in-
creasing, while Litton is diversifying and expanding op-
erations overseas. Inertial navigation, down the past few
years, is looking up now with contracts for the inter-
national F-5E fighter and B-1 bomber. And now, in the
SCAD program, Litton has its first missile inertial-navi-
gation contract.

Litton’s Data Systems division in Van Nuys, Calif.,
Just received a $13.5 million order for the Tactical Op-
erations System (TOS) that illustrates an increased de-
mand for commonality. TOS was designed to use hard-
ware and software developed earlier by Litton for its
Tacfire automated artillery fire direction system and its
AN/TSQ-73 Missile Minder. Mellor points out that this
type of commonality is really having an effect. “Every-
one is looking at costs—not just on my level, but down
to the engineer. That wasn’t done when I was doing mil-
itary design work.” O

James R. Mellor
Litton Industries Inc.




INSTRUMENTS

atering to the
cost-conscious

To fuel new growth, the West Coast instrument manu-
facturers are turning more and more to low-priced
products for the cost-conscious or unsophisticated user.
Their approach is changing to follow two fundamental
shifts in the instruments business.

First. the biggest market of past years—the aerospace
industry—is still becalmed by a dearth of major new
program starts, which means that high-priced digital
multimeters and oscilloscopes aren’t selling at anywhere

near the volume of former years. Second, the advent of

complex LSI functions happily has allowed the western
instrument houses to bring out new products that can
be sold for less than $1,000 or even $500. Aimed at in-
dustrial markets, these instruments fill the gap left when
aerospace orders faded drastically.

In broadening their market base with lower-priced
lines, instrument manufacturers have encountered a
new kind of customer, too. He’s not the sophisticated
user who could often troubleshoot and correct minor
problems with the instrument, which is typical in the
acrospace industry. The new customer is not always
electronics-oriented, and often an instrument has to be
protected from damage by built-in safeguards.

Shopping for value

Al Oliverio, marketing manager for the Hewlett-
Packard Co.. Palo Alto, Calif.. Electronic Products
group, says that to broaden its market, H-P is building
instruments designed to be used by people who are not
interested in how the instrument works or how it is cali-
brated—only that it works when they need it. All of this
started during the economic slowdown a few years ago
when “people stopped buying instruments on specs
alone,” says Oliverio, “and they started looking for
value.” And now H-P, as well as Tektronix, Dana Labs,
John Fluke and Cimron Instruments, to name a few, are
making instruments aimed at the value-conscious cus-
tomer, who is often an industrial maintenance or service
man.

James F. Helfrich, marketing manager at Dana Labo-
ratories Inc.. Irvine, Calif., probably speaks for his col-
leagues at competing companies when he says. “While
our main instrument business still lies with the sophis-
ticated, more-expensive instruments, we arc looking
towards the industrial market for growth.” Along this
line, Dana introduced what it calls a “goof-proof” mul-
timeter, earlier this year [Electronics. May 8. p.151].
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Both 3%- and 4'2-digit versions are available, and both
can be used efficiently by unskitled people.

Both units feature an LED display that is blanked if
the battery power is too low for the instrument to oper-
ate to its full specifications, thus preventing false read-
ings. Further protection is offered by means of inter-
locking cams that prevent the user from setting
improper combinations of ranges and functions.

The John Fluke Co.. Seattle, Wash.. is another com-
pany going after the industrial digital multimeter mar-
ket [page 102]. The Fluke unit is internally protected so
that up to 1.200 volts can be applied to the instrument,
even on the 100-millivolt scale. without damage. On the
ohms scale. up to 130 volts rms can be applied without
causing damage. and the current input is protected by a
2-ampere fuse.

But while the Fluke meter is designed for the unso-
phisticated user, and is priced for his pocketbook at
$299. it by no means is unsophisticated itseif. For such
instrument makers as Fiuke to put more value into their
products and still sell them for less money. they have
had to turn to the semiconductor makers and their LSI
subsystems. The Fluke DMM, for example. contains
what is probably the first commercially available mo-
nolithic integrated circuit that incorporates both bipolar
and p-channel MOS transistors in an analog circuit.

No-frills approach

Both Fluke and H-P. with its multimeter system intro-
duced last spring [Electronics. June 5. p. 135] chose to
leave off the friils to keep the price down. Autoranging,
for example. was not included in either instrument.

The H-P modular system was developed so that the
customer doesn’t have to keep on rebuying the power
supply and display each time he buys a new instrument
function. The heart of the system is a power-supply dis-
play unit and the plug-ins consist of a d-c voltmeter, a
multimeter. a battery pack. and a binary-coded-decimal
output module. Oliverio says that others are planned.

The unsophisticated scope user hasn’t been forgotten

James F. Helfrich
Dana Laboratories Inc.
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either. Last year Tektronix Inc., Beaverton, Ore., intro-
duced the Model 211, a laboratory-quality single-chan-
nel 500-kilohertz scope that’s battery-operated, priced
at $500, and intended for field maintenance [Electron-
ics, Oct. 11, 1971, p. 107].

Like the Fluke DMM, the key to the scope’s price, per-
formance, and size is linear LSI. Most of the 211’s cir-
cuitry is contained in three monolithic ICs, all designed
and made by Tektronix. And also like the Fluke instru-
ment, the circuits use MOS and bipolar transistors.

Although Cimron Instruments’ Chuck Hasley, prod-
uct marketing manager, agrees with many of his west-
ern counterparts about the trend to lower-priced instru-
ments, he’s apparently encountering a more demanding
customer than some. Hasley says that for all classes of
instruments, there’s a demand for better normal-mode
rejection. In the low-priced field particularly, more cus-
tomers are also asking for autoranging.

“Users are complaining that they’re wearing out the
switches on non-automatic units,” Hasley comments,
“and they now have enough money to pay for auto-
ranging.” Cimron is in the Electronic Instrumentation
division of Lear Siegler Inc., Anaheim, Calif.

Early market discoverers

While H-P, Dana, Fluke, and Tektronix are now turn-
ing to the low-cost, easy-to-use instrument market for
growth, that market is by no means new. As early as
1968, Systron-Donner Corp., Concord, Calif.. offered a
low-priced easy-to-use integrated-circuit 4-digit fre-
quency counter, the Model 114, with a frequency range

Al Oliverio
Hewlett-Packard Co.

4 | |

J. E. Niebuhr
Systron-Donner Corp.

at | hertz to 12.5 MHz. that sold for $395.

The lower prices have been made possible, in part, by
the availability of complex semiconductor functions.
J.E. Niebuhr, marketing manager for Systron-Donner’s
Instrument group, points out, “With complex integrated
circuits, we have more function available within a given
package. and so our cost of engineering comes down.
Thus we can give the customer more performance for
less dollars.” And that’s important—whether the user is
sophisticated or not.

Although Systron-Donner also has a $300 digital
multimeter in its line. and other easy-to-use instruments
“in the sub-$500 area” are planned. the company isn’t
putting its seed money into low-cost products. Nor is
Non-Linear Systems Inc.. Solana Beach, Calif., where
the emphasis is almost exclusively on high-price, high-
quality business, says instrumentation marketing man-
ager William Faulkner. There’s no attempt at NLS to get
a piece of the low-cost action in its mainstay digital
measurement product lines. but the company is diver-
sifying into the systems business—specifically into mod-
erately priced data-acquisition systems.

At E-H Research Labs, Oakland, Calif., the low-cost
instrument trend began two years ago with what the
company calls its Generation 70 line. The first two
products are a $395 pulse generator and a $545 MOs
driver. Richard Aston. vice president of manufacturing
at E-H, says, “We intend to continue development on
the Generation 70 line, and there will be some new
products added in six months or s0.”
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WESCON

rogram blends
technology, careers

This year, the staff and directors of the Western Elec-
tronics Show and Convention have extended their
awareness of the continually changing role of the elec-
tronics engineer. Instead of the typical technical pro-
gram of a decade ago, which consisted of more than 40
vertical sessions, Wescon has assembled what it calls—
for the first time—a professional program.

Of the 28 sessions scheduled for Sept. 19 to 22 at the
Los Angeles Convention Center. about 20 are on tech-
nical subjects, but non-engineering topics are sprinkled
liberally among the presentations. Don Larson, Wes-
con’s general manager, explains the recently emerging
shift toward engineering management in the program
content: “Each department in a company is becoming a
profit center, so engineers have to be concerned with
marketing—they have to take on greater responsibility.”

And Ted Shields, the show’s assistant general man-
ager. sheds light on how the program committee arrived
at its outline: “The committee pulled this program to-
gether, based on the premise that diversification is hap-
pening. The technologist has 1o know how his circuits
will cost out, and he is sometimes forced into being a
member of the marketing team.” There's also a strong
indication in the program of concern for engineering as
a carecr.

The technical program

The program committee, however, has attempted to
focus on technical trends and the application of tech-
nology to new tasks with such hot subjects as magnetic
bubbles, computer networks, digital displays, program-
able calculators, and trends in modern data-communi-
cations test equipment. The working engineer is also the
target of sessions that are devoted to the applications of
ICs in consumer products, electronic systems for autos,
electronics in traffic and highway systems, digital pro-
cessors in flight control, and trends in medical instru-
mentation.

Nor has the impact of the switch to computers in de-
vices and systems design been overlooked. Computers,
computer networks. software, and peripherals are the
subjects of eight full sessions.

In the bubble domain. speakers from Hewlett-Pack-
ard, 1BM, Rice University, and the Autonetics division of
North American Rockwell will approach magnetic bub-
bles from a materials standpoint, will assess propaga-
tion methods, plus bubble logic and memory organiza-
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tion, and will ultimately home in on applications for
this fledgling technology. It’s significant, though. that no
speaker from Bell Laboratories, the bubble pioneer, is
included in the session.

The session devoted to competing technologies for
digital displays—session 10—could produce some fire-
works. Gas discharge displays will be discussed by a
Burroughs Corp. speaker and light-emitting diodes by a
Monsanto Co. representative, while liquid crystals will
be covered in a paper from Ilixco.

In sessions related to computers. a much-talked-
about, but as yet little-seen technology—electrically al-
terable nonvolatile semiconductor memories—is the
topic of session 4, with papers scheduled by speakers
representing NCR, Nitron Corp., Litton Industries, and
Intel Corp. The emphasis of four of the five papers is on
applications, particularly in computer peripherals, indi-
cating that these memories may be on the threshold of
acceplance.

The career program

But with all its technology emphasis, the career-ori-
ented portions of the program are particularly appro-
priate in a region that’s been decimated by unemploy-
ment as the halcyon days of the aerospace industry
faded. Session 3. entitled “New Career Opportunities
for Engineers,” will examine the skill profile of the
unemployed engineer, point out programs to aid him,
show him emerging fields of opportunity, and suggest
how he might enter those new fields.

Bruce Angwin, director of the medical-engineer pro-
gram in the Department of Labor’s technology utiliza-
tion project. is session organizer and chairman. He ex-
plains that the session has grown out of at least two
studies conducted for the Labor Department by the Na-
tional Society of Professional Engineers. He says that
the “whole session is aimed at applying skills to fields
unrelated to the aerospace industry. If an engineer
doesn’t find employment in his skill, that skill is lost,
and that’s a national resource that shouldn’t be lost,”
Angwin concludes.

That resource needn’t be lost. and one way to prevent
it will be explored in session 5, entitled “Technology
Transfer—a Growing National Interest,” organized by
Robert Diehl, of the Jet Propulsion Laboratory. “The
timing is just right for such a session,” Diehl asserts, be-
cause, even though the market hasn’t yet jelled in pollu-
tion control or transportation, for example, “the Federal
Government has taken the initiative” in spurring tech-
nology transfer. The presentation will outline state and
local government programs in technology transfer, in-
cluding programs sponsored by the National Science
Foundation, the National Bureau of Standards, and the
Environmental Protection Agency. “These programs,”
Diehl stresses, “will create a market for industry in the
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next 10 years, but that market is fragmented now.”

One vocation that offers an immediate job market for
skilled engineers—be they displaced aerospace engi-
neers or employed elsewhere—is health care. Francis M.
Long, professor of engineering at the University of
Wyoming, will chair session 15. “Biomedical Engineer-
ing: Educating Engineers for Careers in Health-Care
Delivery.” a session organized with the cooperation of
the biomedical committee of the American Society for
Engineering Education. Long says that, while one aim
of the session is to discuss the possibility of retraining
displaced aerospace engineers to work in health care. an
equally important goal is to evaluate the adequacy of
training for health-care delivery.

The management role

No fewer than six sessions imply recognition that the
engineer will likely become a manager or will even-
tually be concerned with marketing. profits. world com-
petition, product producibility. finding venture capital,
or protecting proprietary technology. Sessions 6 and 22
cover “Aggressive Marketing in a Climate of Change™
and “Marketing Methods for the Dynamic 70s.” respec-
tively. The former stresses direct-mail marketing,
changing views on the role of media in marketing, the
growing importance of distributors, and recognition
that today’s electronics market is worldwide. The latter.
in part, treats the 1970s as a decade of communications
and stresses the importance of considering that climate
in marketing.

Geoffrey Ziman. president of Zi-Tech Corp.. Palo
Alto, Calif,, an importer of high-technology products.
has organized and will chair a session entitled. “The
Dwindling Technology Gap—What It Means to U.S.
Electronics Manufacturers.” He founded Zi-Tech on the
premise “that the U.S. is going to see more imports of
high-technology products. and we find that it’s true. so
we’re asking why the technology gap is dwindling. The
U.S. has enjoyed some advantages because of the recent
history of heavy aerospace spending. Those advantages
are gone, so U.S. companies will have to work harder
for their bread.”

Other papers are devoted to such topics as how
smaller U.S. firms can exploit differences between tech-
nology in this country and Europe. color-television tech-
nology at home and abroad. and the political and eco-
nomic aspects of the technology gap as it relates to
nationalism.

Producibility—the translation of engineering design
into manufacturing language that ultimately leads to
the fabrication of products within target costs and to
specifications—is of increasing concern at a time when
U.S. commercial electronics firms face withering compe-
tition from abroad. and when so many defense procure-
ments lead to costly overruns. That’s why Alfred Levy
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thought it would be timely to organize a session dubbed
“Producibility: The Critical Engineering-Manufac-
turing Interface.”

Levy is responsible for producibility engineering at
RCA’s Electromagnetic and Aviation Systems division,
Van Nuys, Calif —Most of his speakers are from a
newly formed IEEE group on manufacturing technology,
“so there’s evidence of a real concern for producibility.”
he maintains. Individual papers will be devoted to mili-
tary, commercial/industrial. and aerospace hardware
producibility.

Both engineers and managers are the target of session
23. Thomas Schatzel, a Santa Clara, Calif.. patent law-
yer. is organizer of “The Business Venture and Use of
Patents. Trademarks, Trade Secrets, Copyrights, and
Proprietary Information.” He says the session’s objec-
tive “is to make electronics firms aware of these tools
and what they’ll provide.”

He points out that there’s been almost no change in
the U.S. patent system since 1836 and questions how
well the system is serving its function. Along with that
topic. speakers will discuss recent laws and Supreme
Court decisions of the last five years affecting proprie-
tary information, including tape piracy and the patent-
ability of computer programs. O

Panel to probe new goals

A top management panel will assess new goals in
electronics as part of Wescon'’s professional program
at 2 p.m., Sept. 20. The panel, to be held in Room 216
of the Los Angeles Convention Center, has been orga-
nized by Charles V. Kovac, vice president for market-
ing at North American Rockwell Microelectronics Co.
As panel chairman, Kovac represents a manufacturer
of MOS LSI

The five panel members offer a cross section of the
electronics industries, including traditional equipment
makers, so-called ‘new’ firms, associations and so-
cieties, publications, and the computer companies.

IBM's vice president for operations at its compo-
nents division, Erich Bloch, will speak for computer
manufacturers, while Robert L. Boniface, vice presi-
dent for marketing at Hewlett-Packard Co., will
present the view of traditional equipment makers.

J.E. Smith, president of the Business Products
group at Victor Comptometer Corp., has been desig-
nated the spokesman for new electronics firms. Victor
recently began converting its calculator lines from
electromechanical to electronic components. John J.
Guarrera, president of Safety Communications Inc.
and an |EEE regional director, will present the associ-
ations and societies point of view.

Daniel A. McMillan |ll, publisher of Electronics, will
be the representative for electronics publications.
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ishing for GHz oscillators?

Try RCAs line

$494, S495, $496

You'll catch the one you need for
your application and get premium
performance, too. Check the fea-
tures and see why:

® \Wideband Fundamental Oscilla-
tors

¢ Excellent performance versus tem-
perature

® Ruggedized for military applica-
tions

e Electronically or
tunable

® Devices utilize RCA's own micro-
wave GaAs diodes

For more information, see your lo-
cal RCA representative. For more

mechanically
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technical data, write: Mgr., Micro-
wave Marketing, RCA, 1000 South
Second St., Harrison, N.J. 07029.

International: RCA, 2-4 rue du
Lievre, 1227 Geneva, Switzerland,
or Sunbury-on-Thames, U.K., or
P.0. Box 112, Hong Kong.
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500 MHz
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400 MHz
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500 MHz
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10 W cw
10 W cw
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Comments
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440 MH2 lineansly
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Electronically tunable
60 MH2 lineanity
AF £ 10MH:2

=45C 1o +85C

Low AM/FM noise

AF  £50MHz
=54C to +100C

AF £15MHz
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Hermetically sealed
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AF £ 10MHz
~20C 10 +70C
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LS| converts an old technique
Into low-cost a-d conversion

Abandoned years ago because of its high parts count and
need for costly components, the voltage-to-frequency converter
has been revitalized by advances in large-scale integration

by Norman Strong, John Fiuke Manufactunng Co . Seattle, Wash.
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The v-f converter, housed in the two IC packages on the left-central
portion of the circuit board, is the heart of Fluke's new multimeter.
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U Sometimes it pays to revive a discarded technique
because of the progress technology has made in the
meantime. It certainly paid a project team confronted
with the problem of choosing a low-cost a-d conversion
technique for a new 3!-digit-multimeter—the com-
pany’s first effort in the low-price field.

The team reviewed all the methods ever used in the
hope that low-cost custom LSI circuits might make some
obscure or abandoned technique attractive once again.
The goal was a minimum-cost a-d converter that would
provide the 0.1% accuracy required by a 3%-digit meter,
while overcoming several shortcomings of the well-
known dual-slope integrator.

As good long-term stability and reliability were also
important. the resulting investigation led to the once
common voltage-to-frequency converter. This technique
is rarely used now because of its extremely high parts
count and its dependence on many stable—hence
costly—components,

Integration is the way

The integrating converter has almost completely cap-
tured the low-cost market. and for some very good rea-
sons: it is low in cost. low in parts count, and has excel-
lent noise-rejection properties. Its only important
disadvantage—low conversion speed—is of little conse-
quence in a bench instrument.

Among integrating techniques. dual-slope integration

1. Bias. Without an added bias supply, the basic voitage-to-fre-
quency converter is impractical—it requires the VCO output fre-
quency to go to zero when i, does, and it's strictly unipolar

— vCO

Iyias (t\) INTEGRATOR __ ¢ ¢4
f
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2. Timing. During the first period. the converter counts the VCO
center frequency. Then it reverses direction and counts the VCO
output frequency with the input signal applied. In this way, zero off-
set errors are removed and other systematic errors are cancelled.

is presently most popular in the industry. But despite its
accuracy and stability, this ratio-measuring technique
does have drawbacks. Bipolar operation gets rather
complicated, invariably requiring much additional cir-
cuitry as well as separate calibration adjustments for
each polarity. Automatic zeroing, too, can become

rather sticky, requiring considerable analog switching
and a sample-and-hold circuit.

The voltage-to-frequency type of a-d converter, how-
ever, held out the hope of eliminating these drawbacks,
and at the same time allowing much of the circuitry to
take Ls! form. The final design fulfilled this promise—it
solves both the bipolarity and the zeroing problems,
and constitutes an advance in the state of the art.

Like the dual-siope approach, v-f conversion is an in-
tegrating process. But instead of counting a fixed fre-
quency for a variable length of time, as the dual-slope
converter does, the v-f converter counts a variable fre-
quency for a fixed period of time. In both cases the final
accuracy depends on the accurate conversion of a volt-
age into time or frequency.

The starting point

Figure | is a block diagram of a negative-feedback
v-f converter. Although it is obviously a current-to-fre-
quency converter, the voltage terminology is retained
for simplicity’s sake and because the unit will ultimately
become a v-f converter.

If they were perfect, components Sy, Sz, C, and Vg
(Fig. 1) would constitute a precision frequency-to-cur-
rent converter. On one haif of a cycle, S, turns on, plac-
ing a charge CVi on the capacitor. On the other half
cycle, S turns off and Sz dumps the entire charge into
the input of the integrator. This is repeated every cycle.
giving rise to an average output current of i, = fCVg.

Since the integrator, the voltage-controlled oscillator,
and the frequency-to-current converter form a closed
negative-feedback loop, the frequency, f. will stabilize
at a value that makes the sum of the currents into the
summing junction equal to zero; thatis. i, + i, = 0.

But since i, = fCVy, it is clear that i, = -fCVy, and f

3. LSI. Almost all of the circuitry for the complete a-d converter fits onto two custom LS| chips. The analog chip is unusual in that it contains
both p-channel MOS and bipolar transistors. Note that the decoder /driver and display are notincluded in the LS! chips.
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is proportional to the negative of i,,. The circuit of Fig.
1 is therefore a linear I-f converter. However, as it
stands it is not very practical. For one thing, it requires
that the frequency go to zero when the input does—a
prodigious requirement for any practical vCo. For an-
other, it can only accommodate one polarity on the in-
put, at least until negative frequencies become avail-
able.

The solution to both these problems is to add a fixed
input current bias, l;i.s, as shown in color in Fig. t. 1f
Ibias 1s chosen to be much larger than the range of i,.
then the total input current and. hence, the output fre-
quency will undergo much smaller percentage changes.
and will not reverse polarity, as i,, moves through its
bipolar range.

Side effects

The price of adding the bias current is the loss of cali-
bration and polarity information. But this problem can
be overcome.

With the bias current added. it is clear that the rela-
tionship between output frequency and current is given
by iin + Ihias = -fCVg. If two successive measurements
are made changing only i, between the two.

lint + lyias = -fiCVy H
and

lin2 + lhias = -H2CVy (2)
Subtracting Eq. 2 from Eq. 1 gives

lin = linz = -CVi(f) - f2) 3
But if is,; is set equal to zero.

linz = CVg(fy - f2) 4)

and the unknown input current is a function of the dif-
ference between two frequencies. To measure this fre-
quency difference, the signals are gated into a reversible
counter. which counts up during f; and down for an
identical period during f>. With the proper choice of pe-
riod. C. and V. the difference stored in the counter will
be a digital representation of ij,2.

What if iy is negative? Frequency f» will be greater
than f; and the counter will count down past zero dus-
ing f>. The problem is solved by reversing the count di-
rection at zero so that it is once again counting up. The
final count will then be the same regardless of the polar-
ity of 1in2. The correct polarity is indicated by the fact
that the counter went past zero and reversed direction.

Time scheme

The operating cycle of the converter is illustrated in
Fig. 2. During the first 100-millisecond period. the input
is shorted and the vCO is running at its nominal center
frequency of 40 kilohertz. so that the counter accumu-
lates a count of approximately 4,000. Next. the input
voltage is switched into the converter. and 20 ms is
allowed for settling. At the beginning of the second 100-
ms period, the counter is reversed.

If the input voltage were zero. the counter would
count back down to zero by the end of the second 100-
ms period. Since the v-f converter has a sensitivity of
-10 kHz per volt. a +1.500-v input voltage (indicated
by the solid line in Fig. 2) reduces the vCO frequency by
exactly 15 kHz so that. after the second period, a count
of 1,500 remains in the counter.

The dotted line shows the count sequence for a
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-1.000-v input. In this case the frequency of the vCO is
increased by 10 kHz and causes the counter to count
down to 0, reverse direction, and count back up to 1.000
during the second period. The count reversal during this
second period causes a negative sign to be displayed.

Note that offset currents have no effect on the con-
verter’s performance. They can be looked upon as part
of s, and since they do not change between the two
measurements, they have no effect on the final reading.
The same reasoning applies to the VCO: as long as its
center frequency remains stable for the 220 ms needed
for one complete converter cycle, there is no need for it
to be precisely 40 kHz. Thus, both the autozero and
bipolarity problems are solved in the new converter by
being handled digitally rather than with analog cir-
cuitry.

In the complete a-d converter (Fig. 3) a buffer is
added to the basic v-f converter to reduce source load-
ing. and a resistor converts the output voltage of the
buffer amplifier to a current. The value of this resistor
determines the range. Thus, when the converter is used
in a multimeter. changing a single resistor changes the
converter’s range.

The input switches that precede the buffer select ei-
ther zero or €;, as the input for the v-f converter under
the control of a precision 100-ms multivibrator. The 20-
ms settling pericd mentioned earlier follows each
change of state of the input switches. to give the v-f con-
verter time to settle to its new frequency.

The digits in the counter can be transferred to a stor-
age register at the end of each measurement cycle.
From this register they can be made to drive a display.

Two-chip conversion

An a-d converter that’s the heart of a low-priced dig-
ital multimeter also has to be as cost-etlective as pos-
sible. Siliconix was therefore asked to put almost the en-
tire converter circuitry on two IC chips. One chip
conditions the analog input signal and converts it to an
output frequency proportional to the input voltage. The
other chip processes the variable-frequency signal to

+ +V
Vln ‘._-g
= ™ 30pF
(—o
| 1 %
111

4. VCO. This smplified vers.on of the voltage-controlled oscillator
shows the MO3 timing capacitor and MOS transistors, all of which
are integrated to a single chip.
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5. Four in one. Siliconix process integrates p-channel MOSFETS,
npn and pnp bipolar transistors, and Schottky diodes on one chip.

produce four binary-coded decimal outputs for driving
a display decoder.

The analog chip has to contain a buffer amplifier with
an extremely high input impedance. two general-pur-
pose operational amplifiers, FET analog switches, a ze-
ner diode with an exceptionally low temperature coefli-
cient, and a vco with a maximum deviation from
perfect linearity of only 0.05%. This VCO is an emitter-
coupled muitivibrator with an MOS timing capacitor, en-
tirely contained on the chip (Fig. 4).

The digital chip has to carry an up-down counter with
a capacity of at least 8,000 counts and the ability to
count at rates from de to 500 kHz. storage latches, data
strobe signal multiplexing. and control logic for the
analog chip.

The analog chip design was based on a Siliconix pro-
cess with which p-MOS FETs. npn and pnp bipolars. and
Schottky diodes can be integrated on the same chip
(Fig. 5). The company has used the process for the past
five years. but never before on a linear 1C with such
complex circuits and such demanding specifications.

The p-MOs FETs were used not only as the analog

switches, but also as the constant-current clements for
the bias networks. thereby climinating the need for re-
sistive loads. This helped to reduce chip size by 25%
over the conventional lateral pnp approach to bias de-
sign. Other benefits of the p-MOs bias technique are
zero loading of the common voltage reference line and
an improved bias-current match.

Using p-MOS FETs in a differential configuration as
the front end of the buffer amplifier allowed Siliconix to
provide the required picoampere level of input currents.
The offset correction circuitry has a dynamic range of
+50 mv, so care had to be taken to reduce the notor-
iously high p-Mos differential offset voltage. Through
proper geometric layout and good oxide processing
techniques, the offset voltages have a typical value of 20
mv. The p-MOSs inputs also give a large bandwidth for
the amplifier. typically a 10-megahertz. O-decibel cross-
over instead of the 500 kHz for lateral pnp.

The inclusion in the circuit of a zener diode with a
low temperature coeflicient was a challenge for the pro-
cess. The diode is a reverse-bias npn emitter-base junc-
tion in series with a forward-bias emitter-base junction.
Base impurity concentration was adjusted to give the
proper temperature coeflicient.

The digital chip employs convention 1-0-0 p-MOS/LSI
processes. The chip measures 170 by 130 mils and con-
tains 1.200 transistors. The strobe and BCD outputs are
fully TTL-compatible with a fan-out of 2. Additional
p-MOs level signals are generated to control the p-MOS
analog switches on the analog chip. The chip operates
from +5-v, -15-v power supplies. O

ACKNOWLEDGMENT
The author 1s indebted 10 Richard Van Saun chief engineer, for the conception of the v-f
converter and 10 Peter Duryee senior design engeneer, for the design of the digital portion
of the circuitry

6. Chip shots. Analog chip (left) includes stable zener diode. Digital chip (right) uses conventional 1-0-0 p-MOS/LSI processes.
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If TRW can produce
precision attenuator switches
in volume

...think what TRW can do for you

in fixed and variable resistors,
low cross-talk cable and

film capacitors.




TRW/Cinch ceramic substrate attenuator assemblies
illustrate Cinch’s abilities to control

the contact spring forces pre-

cisely during fabrication,
and to weld tiny gold
dots to the spring
materials. Advanced
manufacturing
techniques such as
these have helped
make Cinch a leading world

producer of connectors, sockets, and other
electromechanical devices. (For further information,
circle 89 on the reader service card.)

TRW/IRC resistive products cover the spectrum—from
20-year life Metal Glaze™ resistors

with superior stability and relia-
bility to Circuitrim® potentio-
meters in every conceivable K
size and style. TRW/IRC is

your complete source for

all types of fixed resistors N
(carbon composition, thick or

thin film, and wirewound), variable
resistors and resistive networks. (For

further information, circle 90 on the reader service card.)

TRW/Holyoke wire, cable, and cable assemblies are
produced in uniimited variety to meet critical require-
ments. These include
such demands as lowest
cross-talk for telecom-
munications, minimum
impedance discontin-
uities for RF, and
enhanced flame
retardancy for home
entertainment wiring.
Shown is a 52-pair
telephone cable, an example of a long-

life, high-reliability requirement. (For further
information, circle 91 on the reader service card.)
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TRW metallized film capacitors are available to fit
almost any design requirement. Typical are the
tape-wrapped X663 (ideal for telecommunica-

tions use) and the precision-dimensioned /
X440 for high-density circuits. TRW

makes by far the broadest range
of film capacitors — both
metallized and foil —in
terms of dielectrics,
case styles, shapes,
capacitances, and
voltages. (For further
information, circle 92
on the reader service card.)

.
R

What else do we make ? Just about every type of
electronic component in the books from actuators to
zeners. Plus amplifiers, chokes, connectors, diodes,
filters, inductors, miniature motors, oscillators, printed
circuits, rectifiers, RF modules, transformers, transistors,
tuners, color convergence yokes...and more.

One source — your local TRW representative — offers
you all of these product lines and can supply almost
all of your needs. With a direct pipeline to all of

our plants, he can assure you fast delivery, applications
assistance, custom designs, and special engineering
help whenever you want it.

Think what TRW can do for you. Then call or write
TRW Electronic Components, 10880 Wilshire Blvd., Suite
1700, Los Angeles, CA 90024. Phone (213) 475-6777.

®
ELECTRONIC COMPONENTS
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Designer’s casebook

Multivibrator clock
obeys digital commands

by Patrick L. McGuire

General Dynamics, Electrodynamic division, Pomona, Calif.

A simple variable-frequency multivibrator clock source
can be made data-dependent by controlling the current
into the multivibrator’s timing network. When timing
resistor values are selected in increments of two (doubl-

ing the preceding value). the relationship between bi-
nary input and frequency output is linear within 8%.

Inverters with open-collector outputs act as input buf-
fers. providing the necessary pulldown of current from
the timing resistors. Diodes are added to prevent signal
interference at the inverter outputs.

Circuit output is a square wave having a frequency of
half the pulse rate from the multivibrator. Output fre-
quency depends on the value of timing capacitor C:

f =0.049/C
where f is in kilohertz and C in microfarads.

The graph shows the multiple of f determined by each
input data word. O

Programable clock. Controlling current through multivibrator enables binary input to determine frequency of output square wave. In-
put/output relationship is practically linear because values of adjacent timing resistors differ by factor of two. Inverters buffer current from
timing resistors, while diodes guard against signal interaction between bits. The flip-flop halves output pulse rate from the multivibrator.
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Op amp with feedback
makes full-wave rectifier

by Richard Knapp and Roger Melen
Stanford University, Palo Alto, Calit.

A feed-forward resistive element allows one operational
amplifier to do the job of two op amps—perform full-
wave rectification of low-level signals. The resulting cir-
cuit is useful for a wide variety of frequency-doubling
and small-signal rectification applications. such as ac-
to-dc converters, absolute-value detectors, and fre-
quency multipliers.

For both positive and negative inputs. the op amp’s
inverting input is always at virtual ground. And for ei-
ther input polarity, output voltage is developed by input
current flow through feedback resistor R;.

Diode D; is forward-biased during positive inputs.
while diode D2 remains off. Input current flows primar-
ily through resistor Ry to the output. During negative
inputs, diode D2 conducts and diode D, is off. main-

INPUT 1N914 l

v 741 J____

1 -

10kS2
R, Dy
——ANN—4 AAA- ”—0 OQUTPUT
|

Full-wave rectifier. Inverting input of operational amplifier remains
at virtual ground for both positive and negative input voitages so that
output voltage is always developed by input current flow through
feedback resistor R;. Diode D, conducts only during positive inputs,
and diode D, is on only for negative inputs. Normally, two amplifiers
are required to perform full-wave rectification.

taining the op amp’s inverting input at virtual ground.
Circuit output impedance is approximately equal to

the resistance of diode D, for positive voltages and to

the sum of Ry + R: for negative voltages. O

Gray-code generator
avoids output glitches

by Carl Moser
Western Electric Co., Winston-Salem, N.C.

When binary signals are ANDed together. undesirable
glitches can be generated at a circuit’s output if one or
more signal transitions are simultaneous. A Gray-code
generator can be built with six J-K flip-flops that are ar-
ranged so that only one signal transition occurs at any

ing the Gray code can be ANDed without glitches.

Flip-flops FF; and FF: are wired as a Johnson
counter. The Q output or FFy. which is 90° out of phase
with the Q output of FF», provides the A Gray-code
output line. Flip-tlop FF3 is toggled by the Q output of
FF», causing it to produce the B Gray-code output line.

The other three flip-flops. FF4 through FFe. form a
modified Johnson counter. FF; and FFg are toggled
simultaneously by the Q outputs (labeled X and Y in
the diagram) of FF2 and FF4. Output lines C and D are
generated by FF5 and FFg. respectively.

Since the circuit is asynchronous. its maximum oper-
ating frequency is limited by the delay of the flip-flops.
For correct output code generation, all the flip-flops

particular time. Therefore. the four output signals form-  must be cleared initially. O
-
OUTPUT GRAY CODE
TPUTGRAY CD ook L L L L L L tit1tdg |
ABCOD ;
SIS I L xy | | | l | l | L
v | | e
J Q J Q ) J Q J
AL L S| | -
AT FF | —qT FF, T FF. —a T FF,
K @ K af—4 K o K 8B 1 | I U
O— | |
CLOCK D | L
+V Y
J Q b J Q
Stopping glitches. Output lines of Gray-code generator have no si-
T FF, T FF, multaneous signal transitions, permitting them to be ANDed together
K K without creating glitches. Six flip-flops comprise complete generator
FF, and FF, are connected as Johnson counter, while FF5; and FFg
FLIP-FLOPS: TEXAS INSTRUMENTS SN7473 form modified Johnson counter. FF; supplies one of the output lines;
FF, is part of simultaneous toggling scheme for FF; and FFg.
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Active filter has separate
band and frequency controls

by John Jenkins
Montgomery, Ala.

The bandwidth and center frequency of an active band-
pass filter can be controlled independently by two sepa-
rate resistors. Moreover. the filter's gain remains at
unity over its full tuning range. Filter Q range is 2 to
200, while center frequency is | to 10 kilohertz.

The circuit shown in (a) has these properties, but it
requires a variable inductor, which is usually difficult to
tune, can be large, and cannot provide good tempera-
ture stability. The transfer function for this LC filter is:

eo/ei = (s/R1C\)/(s2+s/R1Cy1+ 1/LCy)

Replacing the inductor with an active RC network, as
illustrated in (b), yields a temperature-stable circuit. If
all the components are ideal and R2:C2 = R3Cj, the
equivalent inductance can be expressed as:

Leq = R2C2R( henries
and the 3-decibel bandwidth as:

BW = 1/(2aR,C,) hertz
and the center frequency as:

fo = l/[z'ﬂ(RrC1R2C2)V2] Hz

A wide range of component values can be used in the
circuit. which is easy to design, once the desired filter
specifications are established. As an example, a filter
will be designed with a 5-Hz bandwidth, a center fre-
quency of | kHz, and a maximum output voltage of |
volt peak-to-peak. A few important operational ampli-
fier specifications must also be known. Typically. input
resistance (R;) is greater than 40 kilohms, output resis-

tance (Ro) is less than 200 ohms, voltage gain (Gy) is
more than 10.000, and output voltage swing (Vos) ex-
ceeds 20 v pk-pk.

To solve the design equations, let:

Ky = (R(CiR2C2)V2 = 1/(27mf,) = 1.59 x 10-4

K: = RyC, = 1/(27BW) = 3.18 x 102

K3 = (R(C1/R2C2)1/2

= [(Vos2/€omax)? - 1]/2 = 19.98
then the filter’s time constants can be computed:

RiCi = Kz = 3.18 X 10-2

R2C2 = Ki/K3 = 7.96 x 10-6

RrC1 = K1K3 =318 x 10-3

Rf/R1 = K1K3/K2 = Ol

For most applications, a few simplified guidelines can
be followed to choose component values: resistor R;
should be less than 400 kilohms, resistor Rz should lie
between Riz (about 40 kilohms) and 1 kilohm, the load
resistance should be greater than | kilohm, and factor
(1 - R3C3/R2C?) should range between 0 and resistance
ratio (R¢/Ry) X 10-2,

This last constraint requires that time constant R2C:
track R3Cs within +0% and -0.1%. Therefore, these re-
sistors and capacitors must have closely matched tem-
perature coefficients and operating temperatures.
Metal-film resistors and NPO-type capacitors that are
mounted close together can be used. (The R2Cz and
R3C; time constants can be aligned by first opening the
filter’s input to obtain maximum Q, then increasing R3
until oscillation occurs, and then decreasing R3 until os-
cillation just stops.)

A set of typical component values is noted in (b). As
indicated. resistor R; tunes filter bandwidth, while re-
sistor Rr adjusts center frequency. O

Designer’'s casebook is a regular feature in Electronics We invite readers to submit original
and unpublished circuit ideas and solutions to design problems Explain briefly but thor-
oughiy the circuit’s operating principle and purpose. We'll pay $50 for each item published.

Active circuit ousts variable inductor. Bandpass filter (a) offers independent center frequency and bandwidth adjustments. Hard-to-tune
variable inductor can be replaced by active circuit (b) that provides an equivalent inductance and better temperature stability. Fully active fil-
ter is easy to design and will operate over a broad range of component values. General-purpose amplifiers can be used
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‘ FETs

Since 1962, Siliconix has evolved FET technology and applied it to a
complete line of singles, duals, arrays, and IC’s. So what’s new?

Switch 16 channels
with CMOS DGS06.

Here is a single-pole 16-channel multi- The DGS06 features:

plexer using paired CMOS FETs, with B -+ 15V Analog signal range
drivers controlled by a 4-bit binary word
input plus an Enable-Inhibit input

B Break-before-make switches

all on one chip! Check the functional B ON resistance <500 ohms
diagram and then refer to the decode truth ® TTL. DTL, and CMOS direct control
table to sce what binary word input interface
selects which switch. ® 36 mW standby power
DG506 Function Diagram Decode Truth Table
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Our catalog linc of drivers and switches will cover most applications.
\ If your switching problems are unique — and whose aren’t
\ call our applications people. They're cager to help. For complete information,
\ ° »
L y \ ‘ td
. write for data .
S~ Applications Engincering: (408) 246-8905 —
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Siliconix incorporated

2201 Laurelwood Road. Santa Clara, California 95054
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Aerospace computer technology
catches up with ground gear

Whether micro, rugged mini, small or large, aerospace computers now
sport most of the technical advances that characterize third-generation
general-purpose computers—yet they still meet military specifications

by Cay Weitzman, System Development Corp., Santa Monica, Cali.

0 The trend to extreme microminiaturization that is
evident in most. if not all, aerospace computers stems
only partly from the need to pack a given amount of
computing power into a smaller and smaller space—
though one of today’s options is a highly miniaturized
machine no more than 10 cubic inches in volume and
weighing half a pound. Partly, too, there is the growing
complexity of aerospace missions, which requires much
more computing capacity to be packed into a given
space. And partly also there is the shifting economic
balance between software and hardware, with the cost
of the former rising, and the cost of logic circuits and
memory decreasing,

Out of this combination of factors emerge new tech-
nologies in packaging (see Figs. I through 6), micro-
programing and multiprocessing.

Most of the new machines have been designed
around medium- or large-scale integrated circuits. and
are microprogramed. As the cost of Ls1 decreases and as
the speed of read-only memories to contain the micro-
programs increases, the microprogramed computer will
become even more common in aerospace applications.

Significantly. small and medium-size avionic comput-
ers now incorporate features that a few years ago were
available only in such relatively large commercial real-
time machines as Xerox Data Systems’ Sigma 5, Honey-
well Information Systems’ H-632, and System Engineer-

1. Multilayer board. IBM's 4 Pi computer uses this design, one of
the packaging schemes employed by aerospace machines. Other
computers use two-sided boards. Both types plug into a multilayer
motherboard or a backplane with wire-wrapped interconnections.

=& neZn """'m
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ing Laboratories 85 and 86. These features include
watchdog timers; floating-point arithmetic; multilevel
priority interrupts, both internal and external, built into
the hardware; multiple register biocks; high-speed mul-
tiplication and divison; independent peripheral proces-
sors for input and output: and muitiport memories with
direct access from the peripheral machines.

At the other end of the scale, airborne command
posts today have functional requirements that resemble
those previously associated only with large ground-
based command and control systems. They process in-
puts from similar arrays of similar sensors, display the
results in much the same way, and communicate with
other systems. As a resuit, their architectures show the
influence of earlier ground-based systems, like the Bur-
roughs Corp. D825; but they have evolved into more
sophisticated systems with multiple memory and in-
put/output units and capable of multiprocessing. Two
decades of this evolution are summarized in the chart
onp. 118.

Classes of computer.

The four principal classes of aerospace computers,
the general characteristics of which are summarized in
the table on page 119, are:
= Microminiature computers, which have limited com-
putational power.
® “Ruggedized” versions of commercially available
minicomputers.
® Smali-scale computers, like the commercial mini-
computers, but with modified design goals.
® Medium-scale and large-scale computers.

The microminiature computers, in the first class, are
general-purpose machines. But as the most critical re-
quirements are very small size, low power dissipation,
and light weight, their computational capability suffers.

A micromini may be designed with the most ad-
vanced hardware technology available to meet extreme
reliability, size. and power requirements, regardless of
cost. Or it may be designed for only a limited area of
application, where cost-effectiveness is a more impor-

Rt s " tant consideration and less advanced technology is ade-

Cem A : s "“"'“f‘ Rl e onsihy - quate. In general, both the advanced and the cost-effec-

£ 5 -um:f....ﬁ,,ﬁ X tive microminis have limited storage capacity, are

' . . awkward to program. and cannot easily be simulated on
other machines.

The second class of aerospace computers, the “rug-
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gedized” machines, modifies the design of commercial
computers to meet military specifications. These specifi-
cations require the equipment to operate satisfactorily
under more extreme degrees of temperature and hu-
midity, and also call for various levels of dustproofing
or watertightness, resistance to vibration, and other pro-
tective measures. But the basic reason for following
commercial designs is that here cost is the most critical
factor, as opposed to the size, weight, and power re-
quirements of the microminis.

Most computers in this second class, although in-
tended for avionic applications, don’t meet military
specifications in full. Undoubtedly their main advan-
tages derive from the experience gained with their com-
mercial cousins, and the extensive software that is avail-
able in the commercial market. In addition. these
toughened machines can work with commercial periph-
eral equipment, so that new software can be developed
in the ground-support facility at greatly reduced cost.

Small-scale aerospace computers of the third class are
designed from scratch to meet military specifications.
Though their computational capability is comparable to
that of commercial minicomputers, small size and low
power dissipation are also essential, if to a lesser degree
than with the microminis. In addition, the small avionic
computers may require many special input/output in-
terfaces. In general, these computers are developed for
a specific task, unlike the “ruggedized” computer of the
second class. Because of their special-purpose design,
they are usually significantly more expensive than ma-
chines of the second class, which can be and are sold in
much greater numbers.

These first three classes as a group are likely to be
found in such applications as electronic counter-
measures systems, navigational systems for reconnais-
sance, weapons control, protecting targets from enemy
attack, and cockpit display control.

Finally, for the medium-scale and large-scale com-
puters of the last class, the ruling requirement is
throughput. Generally these machines execute at least
300,000 instructions per second. This capability makes
them suitable for those spaceborne and airborne com-

2. Smaller cards. Control Data Corp.'s Alpha-1 computer is assem-
bled from 34 five-layer boards that fit between two aluminum plates
with integral card guides. Honeycomb construction of plates permits
forced-air circutation to absorb heat from cards.

mand and control applications that involve data entry
and analysis, information retrieval, and display and
data communications control. in addition to the usual
data-processing jobs.

It goes almost without saying that these machines
employ compact packaging techniques and use highly
screened components that have been conservatively de-
rated. Less obviously, they also often incorporate built-
in diagnostic test circuits, which add 5% to 10% to the
amount of hardware but permit rapid fault location.

Medium- and large-scale single-processor systems ap-
pear in the Grumman Aerospace Corp. F-14 Tomcat, a
Navy strike aircraft; the McDonnell Douglas Corp.
F-15, an Air Force strike aircraft; and the Grumman
E2C, a Navy airplane for electronic countermeasures.
Mulitiprocessor systems are used in programs such as
the Boeing Co. airborne warning and control system
(Awacs); Raytheon’s SAM-D air-defense missile sys-
tem, being built for the Army; and the modular space
station, with its space shuttle.

Multiprocessor systems, though they have been used
successfully in some applications for over a decade. still
attract mixed reactions. For the B-1 bomber appli-
cation, for instance, General Dynamics Corp., Hughes
Aircraft, North American Rockwell, and the Boeing Co.
proposed multiprocessor systems—but IBM proposed a
number of independent small computers, based on its
AP-1 model of the System 4 Pi, to be scattered at vari-
ous points throughout the avionics systems in the B-1.
The Kearfott division of the Singer Co.. also proposed
the independent single-processor approach—and won
the contract [Electronics, June 19, p. 44].

Regardless of other pros and cons of multiprocessors,
however, one caveat arises regarding their use in aero-
space systems. The classic multiprocessor, in which sev-
eral processors share a single memory bank, is incompa-
tible with a requirement for very reliable operation.
Thus it is better to think in terms of interconnected pro-
cessors that have independent memories. Though this
setup bends—some would say shatters—the classic defi-
nition, it permits much more reliable operation because
independent interconnected processors can stay on the
air with degraded performance even when one of their
number isn’t operating, whereas the whole system goes
down if any part of a large single memory bank fails.

Many makers

The various classes of aerospace computers are man-
ufactured by two main groups of companies. The first
consists of those firms that build primarily large com-
mercial mainframes, such as International Business Ma-
chines Corp.. Burroughs Corp.. the Univac division of
Sperry Rand Corp., and Control Data Corp. The second
is identitied primarily with large computer-based mili-
tary systems, and includes Hughes Aircraft Co. and Lit-
ton Industries. There is also a third group that manufac-
tures elements of weapons systems, such as radar,
guidance control, electronic countermeasures equip-
ment, and military aircraft, and includes companies like
the Arma division of Ambac Industries. Bunker Ramo
Corp., Raytheon, the Kearfott division of Singer Co.,
and Northrop Corp.

Manutfacturers in the first category capitalize on their
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technological know-how in the commercial world by
transferring it to militarized computers. For example.
1BM’s System 4 Pi is compatible with the company’s Sys-
tem 360 commercial computers, and uses many of the
same components. Likewise. RCA originally developed
its current Series 200 machines to be compatible with its
commercial Spectra 70 line—though. because the latter
has now passed into Univac control as the Series 70.
RCA is now free to modify its aerospace machines any
which way. perhaps even to make them compatible with
1BM’s System 370 instead.

Commercial compatibility has several advantages. It
reduces the cost of simulation and program develop-
ment, and may even permit direct military application
of many programs previously developed for commercial
use.

The alternative. developing a military computer from
scratch, as Control Data did with its Alpha series. has
drawbacks. The computer is likely to have word lengths.
data formats. and so on, that are optimized for its appli-
cation, and therefore present obstacles to the use of
standard peripheral equipment—even when the periph-
erals are made by the same company. On the other
hand, the fact that the machine is optimized. say. for
real-time command and control processing means that
it incorporates features such as direct memory access.
modular core blocks. and fast and flexible interrupt pro-
cessing, that are absent in commercial machines of cor-
responding capability.

Military system manufacturers have usually devel-
oped their computers for specific programs. For ex-
ample, Litton’s L-3050 and Hughes’ H-4118 were built
for the tactical fire direction system. Tacfire, and the
407-L airlift command post respectively. Both of these
computers were designed during the 1960s. and have
been replaced by new, more powerful real-time ma-
chines; but like more powerful machines of their day
they had multiport memories, partitioned memory
blocks, multiple registers. high-speed multilevel inter-
rupt structures, and separate processors for controlling
input and output.

To whatever class they belong, aerospace computers
are more specialized than their ground-based counter-
parts. Accordingly. particularly if they’re micro-
miniature or small-scale. they need smaller collections
of control logic and so have been less in need of micro-
program control. Moreover. technologies suitable for
building read-only memories to contain microprograms,
although sufficiently advanced for use on the ground
nearly a decade ago. were too large and heavy for aero-
space applications until semiconductor read-only
memories became available rather recently.

Aerospace microprograming

Consequently. microprograming is only now becom-
ing an important aspect of aerospace computer design.
It offers the prospect of bridging the wide gap between
assembly-language coding and programing in a higher-
level language. This gap was bridged long ago in
ground-based general-purpose computers, in part with
the aid of microprograming. But it has remained open
in aerospace computers because of the great difference
in architecture from one computer to another, and the
consequent difficulty of generating a compiler program
that would translate from such a high-level language to
machine language.

Even computers within a single family have not lent
themselves to high-level programing. Each model of
IBM’s 4 Pi computers. for example, has a different com-
plement of input-output equipment, a different inter-
face, and a different data format. Not unexpectedly.
therefore, computers from diverse manufacturers also
vary in how they make use of general-purpose base reg-
isters. indexing. accumulator registers and accumulator-
quotient registers. long or short instruction formats, and
soon.

Nevertheless. microprogram control is part of the
Adapt computer from Garrett Airesearch, one of the
first microminis to use it. The Adapt’s read-only
memory modules are organized into 256 words of 80
bits each that define the steps necessary to execute the
computer’s 52 instructions.

EXIT AIR
PLENUM

CIRCUIT CARDS
MOUNT ON BOTH SIDES

/
SEALING
RING

2 N
ENTRANCE '
AIR PLENUM é
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AIR PATH

3. Bullt-In alrpipe. Singer SKC-2000 is assembled from two-card modules that form air passages for cooling. When all the modules are in
place, they form plenums for air supply and removal. Hughes Aircraft computers also use two-card modules, but in that design the air supply

is through side walls with honeycomb construction.
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4. One-sided. In RCA's computers, components are soldered to
single-sided eight-layer boards plugged to a backplane. One or two
rows of cards make up one subunit—a central processor, an |/0
processor, or a memory—that mounts in a liquid-cooled frame.

A rather larger aerospace computer that is micro-
programed is the Raytheon RAC-251. This computer
contains feedback paths from some of the control
memory outputs to the address register of the control
memory. By this means the microprogram. which re-
sides in the control memory, can establish its own se-
quences instead of relying on external controls [Elec-
tronics. Jan. 5, 1970. p. 88].

Finally, and perhaps significantly. 1BM’s latest air-
borne multiprocessor—the CC-1 command and control
computer—has more microprogramed control than any
other aerospace computer.

Multiprocessors

Several different architectural designs appear in
presently available acrospace multiprocessors. The sim-
plestis a decentralized switching configuration used. for
example. in the Univac 1832 (Fig. 7). There. the switch-
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ing associated with each memory module or processor
module is physically packaged in that module. Al-
though the concept is simple, it suffers from the disad-
vanlage that each module requires a large number of
cables and connectors.

This interconnection problem is relieved in the
RCA-215 (Fig. 8). which contains a passive signal-distri-
bution unit containing all the interface logic. This ar-
rangement makes the entire system’s reliability depend
largely on the satisfactory operation of the unit—a
weakness that is countered by dividing the unit into sec-
tions, each of which serves, and receives its power trom.
a particular memory module. Such a decentralized
power arrangement retains the system’s fail-soft capa-
bility.

The distribution block used in the Hughes Aircraft
H-4400 is even more centralized. Called a memory-pro-
cessor switch (Fig. 9), the unit contains a full-fledged
processor, with registers. a redundant power supply,
and a redundant master system clock from which the in-
dividual clocks in the processor and memory modules
are synchronized.

Every multiprocessor system, whether airborne or
ground-based, requires an executive program that must
operate in one and only one of the processors to oversee
the operation of the others. Both the Univac 1832 and
the Hughes H-4400 use a “floating executive,” which
means that any processor in the system can take over
the supervisory function. But the former carries out its
automatic reconfiguration—transfer of executive func-
tion—with recovery routines in a memory capable of
nondestructive readout. while the latter does it in its
memory processor switch. Besides seeing that only one
processor has the executive function at any given time,
this switch controls diagnostic operations and handles
all system-level interrupts, by which the system re-
sponds to external events that, among other things. trig-
ger reconfigurations.

In contrast, the RCA-215 instead of having a floating

5. Planar Coax. Bunker-Ramo Corp. has developed this packaging
technique using 2-inch-square wafers 7 mils thick. Wafers carry ac-
tive devices and conductor patterns. Gold buttons make contact be-
tween wafers. Package can be opened for repair.
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6. Folded Array. Control Data Corp.'s 469 computer is packaged
on three 4-inch-square modules on hinges. Array is folded when in
operation, opened for testing and repair. One module contains the
processor, another the memory, the third the sense amplifiers.

executive. maintains a single executive function through
instructions stored in a reserved portion of memory unit
No. 1, with a recovery nucleus in unit No. 2. This ap-
proach works because No. 1 and No. 2 are unlikely both
to fail at the same time.

1BM’s new command and control multiprocessor. the
CC-1 (Fig. 10), has features borrowed from several
other 1BM commercial and aerospace computers. For ex-
ample, architecturally it resembles a pair of inter-
connected System 360 model 65s. while at the micro-
program level its instruction set and its diagnostic
programs are taken in part from those for the 370/145.
It has a multiport memory similar to that of some mod-
els of the 4 Pi. in which each processor and each in-
put/output channel is connected to its own port in each
of several memory modules. It uses a single supervisor
program executed equaily by either processor.

Like the Univac machine it uses decentralized switch-
ing. However. the input/output controllers for the CC-1
and, incidentally, for the RCA-215 also, are descendants
of the selector/multiplexer channels of the System 360.
The selector channel in that system (and in the sub-
sequent System 370) establishes a connection to a high-
speed peripheral unit and completes a data-transfer op-
eration before relinquishing control. The multiplexer
channel can connect to several low-speed units and
transfer data a byte at a time in either direction to all
units as they demand service.

An organization that is different again is the data bus
that is shared by all memory and processor modules.
Generally this architecture is unacceptable in aerospace
applications where high reliability is paramount. be-
cause a short circuit might disable the whole system and
because only one data transfer can be in progress at one
time on the bus, thereby limiting the system’s through-
put. (A transformer-coupled coaxial bus developed at
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the Jet Propulsion Laboratory of the University of Cali-
fornia overcomes the potential short-circuit problem).
However. the PDP-11R20, which is a ruggedized ver-
sion of Digital Equipment Corp.’s PDP-11, uses this ar-
chitecture. and has been proposed for applications
where low cost is important.

Multiprocessor without multiprocessing

Several interconnected processors are used in the Jet
Propulsion Laboratory’s STAR computer (Fig. L1), but
they are used only for fault detection and backup.
When one fails. or when a memory module fails, it is
switched out of the system and replaced with one of the
others. (STAR. in this case, is an acronym for self-test
and repair: the JPL machine is not to be confused with
Control Data Corp.’s STAR-100, in which the name is an
acronym for string array). The system is designed for
high availability and long-time operation in aerospace
applications where maintenance is impossible or im-
practical—it was originally designed for the Grand Tour
deep-space mission to the outer planets of the solar sys-
tem.

STAR is built around a hard-core monitor called the
test and repair processor (TARP), which rolls back the
program to a built-in checkpoint and restarts it if an er-
ror is detected. Each 32-bit instruction includes four bits
that establish a modulo 15 residue check—each 32-bit
word, that is. considered as a binary number, must be
divisible by 15. If it is not. the TARP assumes that a tran-
sient error has occurred. and rolls back the program. If
the error shows up again at the same point, the TARP as-
sumes that the error is permanent, not transient. It shuts
off the power to the fault unit and powers up a standby
to take over, again from the same checkpoint.

Although the Grand Tour has been cancelled, other
less ambitious deep-space missions are likely to be
planned. In any case, the lessons learned in designing

[
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7. Decentralized. When each module in a muitiprocessor contains
its own switching, as in the Univac 1832, the basic configuration is
simple, but the interconnections require much cabling.
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8. Passlve switch. If all interface logic is put in one unit, which RCA
calls the signal distribution unit, interconnections become simpler.

the STAR are applicable to other programs that require
extremely high reliability and system operational life
longer than component life. Its common-element struc-
ture will be useful in systems where partitioned logic. al-
terable control programs. high-speed cache memorics.
and modular switched multi-processors are applied to
obtain high throughput. high availability. and easy pro-
graming,

Future trends

Present designs point to the ideal next-generation
aerospace computer as an assembly of a very limited
number of building blocks. One of these will be a se-

MEMORY | | MEMORY MEMORY
MoOULES| | MoouLEs|  (MAXIMUMOF18)  fyppypes
MEMORY
PROCESSOR
SWITCH
1’0 10
<. pro- | | PrO-
X 4 \ ) cessor| {cesso
< 7 7
ARITHMETIC (MAXOF8  gpgcial. LR I PR |
& CONTROL PROCESSORS)  pyRpOSE MAXIMUM OF
PROCESSORS PROCESSORS 8 CHANNELS

9. Active switch. Hughes Aircraft H-4400 devotes a whole separate
computer to the switching function in the muitiprocessor.

quential processing module to be served by several dif-
ferent kinds of memory module. including a small fast-
access module, a medium-size medium-speed module.
and a large unit with a relatively long access time—but
nevertheless nonrotating. Firmware modules will also
be available which the designer will plug into the hard-
ware modules to set up multiplexers, peripheral control-
lers. diagnostic units, digitizers, and other subas-
semblies.

With this approach. a few different modules built
from LSI or super-LSl chips (having over 1.000 gates
each) will be sufticient to build a system of any degree
of complexity. and to provide backup as spares for any

MULTIPORT MULTIPORT MULTIPORT MULTIPORT MULTIPORT MULTIPORT MULTIPORT MULTIPORT
STORAGE STORAGE STORAGE STORAGE STORAGE STORAGE STORAGE STORAGE
UNIT UNIT UNIT uNIT UNIT UNIT UNIT UNIT
1 2 3 4 5 § 7 8

ARITHMETIC ARITHMETIC

CONTROL UNIT CONTROL UNIT

QUAL - DUAL
INPUT/QUTPUT INPUT/QUTPUT
CHANNEL CHANNEL

HIGH-SPEED | |MEOIUM-SPEED HIGH-SPEED | | MEOIUM-SPEED
CHANNEL CHANNEL AUXILIARY MAGNETIC LINE PUNCHEOD- CHANNEL CHANNEL
INTERFACE INTERFACE MASS MEMORY TAPE PRINTERS TAPE INTERFACE INTERFACE

DRUMS TRANSPORTS READER

HIGH-SPEED 8US

1

MEO!UM-SPEEQ BUS

10. Microprogramed computer. IBM's new CC-1 borrows architecturally from System 360, in microprogram from System 370, and in

memory structure from earlier 4 Pi aerospace computer.
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AEROSPACE SYSTEMS EVOLUTION

SPECIAL-PURPOSE SMALL MACHINES FULLY GROUND-BASED SYSTEMS
DECENTRALIZED, DEDICATED SYSTEMS,
A SERIAL AND SOME PARALLEL MACHINES,
§ SOME DRUM ORIENTED (150-us ADD TIME)
= EXAMPLES: MIT-RAYTHEON APOLLO LARGE-SCALE
= FLIGHT CONTROL & GUIDANCE COMMAND AND
5 TRW-LEM CONTROL SYSTEMS,
TELEDYNE IHAAS BUIC, SAGE,
MINUTEMAN D37 407L, TACFIRE

EXAMPLES: DB25

H-3118
H-4118
L-3050
GENERAL-PURPOSE SMALL AND MEDIUM- Smrvllcnm
SIZE MACHINES FOR MULTIPLE TASKS USED

8 IN BALLISTIC MISSILES, LAUNCH VEHICLES,

S MANNED AND UNMANNED SPACE VEHICLES

w INTEGRATED AVIONICS

< EXAMPLES: IBM 4Pl EP

= UNIVAC 1B30

LITTON L-304
RUGGEDIZED OR GEN.-PURPOSE MICROMINIS GENERAL-PURPOSE CENTRALIZED

S , SINGLE- OR MULTI-PROCESSORS,

= MIL. SPEC'ED OR SMALL COMPUTERS

5 MEDIUM- TO LARGE-SCALE SYSTEMS

2 COMMERCIAL FOR MISSILES, RPVs

> WITH FAIL'SOFT FOR C & C (AWACS),

i MINIS SATELLITES, AIRCRAFT

z INTEGRATED AVIONICS (B1, F15),

N (AIRBORNE) —LOW WEIGHT, SMALL

g o oSt It AN PONER SPACE SHUTTLE, AIRBORNE COMMAND

POST ETC. —HIGH AVAILABILITY—

STANDARDIZED MODULAR MINIS MERGING REQUIREMENTS FOR
EQUIVALENT IN POWER TO TODAY'S MANNED SPACEBORNE AND

3 SMALL AND MEDIUM-SIZED MACHINES AIRBORNE EQUIPMENT REQUIRE

> DYNAMIC MACHINE ARCHITECTURE, POWERFUL MULTIPROCESSORS,

w MICROPROGRAMABLE FOR SOFTWARE MICROPROGRAMABLE AND

< COMPATIBILITY RANGE TO “NANOMINIS” RECONFIGURABLE WITH MODULAR
WITH CPU ON A CHIP — MOS, BIPOLAR, EXECUTIVE AND OPERATIONAL
CHARGE-COUPLED AND DOT MEMORY SOFTWARE

TOTALLY INTEGRATED SYSTEMS BASED
ON FUNCTIONAL SYSTEM DESIGN WITH
SELF-TEST AND REPAIR — END OF
"BLACK BOX" ERA FREE FORMS OF
PROGRAMING, LIMITED VOICE I/0
SENSORS AND PERIPHERALS MOSTLY
SOLID STATE

EARLY 1980s
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READONLY MAXIMUM OF 12 UNITS
MEMORY
READ/WRITE
16 k WORDS i,
4% WORDS
= T [
:
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11. Fault-tolerant. JPL Star computer contains numerous inter-
connected processors that back up one another to provide contin-
ous operation, in spite of failure of one or more modules. Test and
repair processor oversees the fault-tolerant operation.

module that fails. Furthermore. in line with the STAR
concept. these spares can be connected to the system
through a switch when it is first built. and activated im-
mediately by a diagnostic unit when a failure is de-
tected. A floating executive will maintain system con-
trol. and by aitering the firmware. it will be able to
maximize throughput and capability dynamically.
Several of these features are already available or
have been seriously proposed—indicating that systems
with these capabilities will be available in the late
1970s. Eventually, however. such systems will vield to a
totally integrated concept. each system being designed
from functional specifications only. without regard to
what “black boxes™ are available off the shelf. O
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AEROSPA O R CA OR
EGORY RUGGEDIZED,
CATEG MICROMINI COMMERCIAL SMALL m&gmn%\c':%és%%%f
FEATURES MINI
MEMORY
Cycle time (us) 1.0 to 5.0 091026 1.0 to 3.0 1.0102.0
Word length (bits) 12 to 24 16 or 18 16 to 24 32
Storage type Core, plated wire, MOS LS| Core Core, LSI Core
Memory capacity {words) 1,024-131,072 1,024 -65,536 2,048-131,072 Up to 262,144
PROCESSOR
Number of instructions 30 to 70 50 to 100 20 to 120 60 to 180
Register None or very limited Typically 2 Limited Many
Addressing modes Two or less Three or less Several Many
Throughput {in thousands of 70 t0 200 70 to 200 70 to 300 Medium: 300- 500
instructions per second) Large: 400-600
Multiproc.: 1000
Other features Many macros
INPUT/OUTPUT
Speed, direct memory access 250 to 400 kHz 300 kHz to 1 MHz 300 to 1 MHz 500 kHz to 1.4 MHz

Other features

Minimum configuration

$50,000--S80,000

$20,000-550,000

Some with A D and
D A converters

processors
PERIPHERALS Limited or none Large number, Limited Adequate, some
mostly commercial commercial
il specs unnecessary
PACKAGING
Cooling Conduction Generally fan cooled Conduction Forced air, hquid, or
conduction
Size (ft°) Less than 0.5 0.5 t0 5.0 0.5 10 1.0 6.0 to 25.0
Weight (Ib) 0.5 to 10 40 to 60 More than 10 50 to 700
RELIABILITY
MTBF (hr) 7.000 to 25,000 1,000 to 10,000 2,000 1,000
COST

$40,000-5150,000

Serial, parallel operation
under CPU control

Large number of I O

$120,000—-S400,000
{Multiprocessors
over $500,000)
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Electronic fuel injection

reduces automotive

pollution

An MOS read-only memory is at the heart of a British system
that minimizes pollutants by measuring exact quantities
of fuel and timing their insertion into combustion chambers

by Malcolm Williams, Joseph Lucas (Electrical) Ltd . Shirley near Solihull, England

0 In a massive effort to limit automotive exhaust pollu-
tion, one of the devices being evaluated carefully is an
electronically controlled fuel-injection system.

Besides the advantage over standard carburetion of
increased power offered by fuel injection, the accurate
cylinder-to-cylinder fuel distribution and optimum fuel
control under turbulent manifold air conditions enable
fuel injection to minimize exhaust pollution.

It is unlikely. however. that a fuel-injection system
alone will meet the latest legal emission requirements.
and some form of exhaust treatment also will be neces-
sary. Nonetheless, the cost of exhaust treatment in a ve-
hicle fitted with fuel injection would be lower than it
would be without fuel injection.

To achieve low-pollution exhaust emissions, a high
air-to-fuel ratio is required over the engine’s complete
working range. This minimizes wasted fuel. and. as a

consequence. gives rise to fewer partially burnt poliu-
tants. It is also important to obtain an accurate mea-
surement of engine conditions and fast. accurate mea-
surement of air-mass flow. The system must be able to
supply the optimum amount of fuel when the air in the
inlet and exhaust manifolds is resonating.

The engine parameters that best meet these require-
ments are throttle angle and engine speed. But the cost
of a complex control function is prohibitive if standard
analog electronic techniques are applied. However. by
using a digital memory to store the fuel-demand charac-
teristics. a system becomes economically attractive.

A prototype fuel injection system has been developed
for a standard 150-cubic-inch. six-cylinder Triumph se-
dan. Engine speed and throttle angle information are
stored in a digital memory containing 256 seven-bit
words. Each word in the MOS read-only memory repre-

FUEL TANK
FUBL PRESSURE
PUMP
FILTERL | RecuLATOR
SOLENOID (ONE FOR
INJECTOR  EACH CYLINDER)
e
ATMOSPHERIC s T ENGINE
A PRESSURE SENSOR AIR INLET THROTTLE TEMPERATURE
TEMPERATURE ANGLE SENSOR SENSOR
SENSOR
7 1 SPEED
SENSOR
POWER |- TIMING |- DiGITAL [ ANALOG TO
AMPLIFIERS CIRCUIT MERG Ry DlGIETF:\TLER i CRANK
CONV ANGLE
L SENSOR =
Lot
k ANALOG-TO- |« INTER
[\ i 4 DIGITAL POLATION
CONTROL CONVERTER FUNCTION
UNIT [

1. Fill’er up. The electronic fuel-injection system shown as part of the auto power plant is designed to provide accurate amounts of fuel to
the engine cylinders, based on demand (throttle angle), engine speed, engine temperature, and ambient conditions.
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2. Electronic controller. The complete fuel-injection system comprises TTL, MOS, and linear devices to process analog information from
engine and throttle to produce signals that help determine the exact fuel quantity to be fed into each cylinder.

V REFERENCE

VOLTAGE
FOLLOWER

OUTPUT
VOLTAGE
PROPORTIONAL
TO ENGINE
SPEED

AUXILIARY SYNCHRONIZED
DISTRIBUTOR TRIGGER
CONTACTS CIRCUIT

3. Speeding ticket. To get engine-speed information, auxiliary con-
tacts are mounted on the distributor. The circuit shown above con-
verts the time measured between contact pulses into analog voltage.
This voltage is converted to digital signals.

sents a different quantity of fuel. By reading out the
right word at the night time. the correct quantity of fuel
1s injected into the induction port of the engine. The se-
lection of the word is controlled with the information
supplied by strategically placed sensors that monitor the
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engine’s condition and driver’s demand (Fig. 1).

Both digital and linear ICs were used. Their functions
include counting, comparison. and amplification to con-
vert analog data into a form that will address a digital
read-only memory and for interpolation between the
exact digital steps. Interpolation is necessary because
the memory covers the range of possible engine fuel re-
quirements and must progress smoothly from one state
to another.

When the driver switches on the ignition, the electric
fuel pump mounted in the trunk sends fuel to the sole-
noid injectors in the engine. Injection pressure is con-
stant. and the controller determines the quantity of fuel
injected by controlling the time the injector is open.
Hence, each word stored in the memory corresponds to
a time interval.

On turning over the engine. auxiliary contacts in the
distributor cause the solenoid injectors to commence
fueling at the correct point in the engine cycle and also
provide engine-speed information to the control circuit,
selecting the appropriate memory word (Fig. 2). With a
cold engine. the fuel supply is increased over the
amount a hot engine would need by muitiplying the
quantity stored in the digital memory by a factor de-
pendent on the engine’s temperature sensor. This sen-
sor. which is fitted on the engine block, is tailored to
provide easy starting with minimum emissions and
thereby function as an automatic choke.

The driver controls the power delivered by the engine
by depressing the accelerator pedal, which controls the
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throttle aperture in the air intake. The angle of the re-
stricting buttertly valve. in conjunction with the engine
specd. measures air flow. Both the driver’s demand and
the engine’s air intake can be measured by coupling a
potentiometer to the throttle shaft. As the throttle is de-
pressed. extra air flows into the engine. and simulta-
neously a new word is addressed in the memory. thus
optimizing the amount of fuel injected into the cylin-
ders.

To account for changes in air density due to climatic
conditions and radiant heating by the engine of the in-
take air. an atmospheric pressure sensor and air-inlet
temperature sensor are also installed.

Data converted

The throttle angle and engine-speed information
both have to be converted into digital form to address
the memorv. Whenever the combination of throttle
angle and engine speed hit a precise point in the
memory. the engine’s fuel demand is obtained by direct
reference. However. when the values of throttte angle
and engine speed are between these exact memory sites.
the engine fuel demand is calculated by interpolation
from the adjacent stored data.

For the throttle signal. a potentiometer output pro-
portional to throttle angle is first shaped to define more
closely the changes at the initial low throttle opening.
The signal is then converted into digital form by a
simple analog-to-digital converter. which uses a feed-
back resistor network. For signals of equal amplitude.
the output from the amplifier is zero. and the digital
word-signal teedback from the counter is equal to the
input analog signal. When this analog signal increases.
the output from the amplifier decreases from zero until

the comparator threshold level is reached.

The counter is then allowed to count up the clock
pulses. thus changing the digital word until equality of
both signals again is achieved. The digital signal re-
mains constant until an error greater than half the least-
significant bit occurs. at which point the digital value
changes to reduce the error. This particular a-d con-
verter tracks the throttle signal rapidly.

The auxiliary contacts mounted in the distributor
provide engine-speed information. which is turned into
an analog voltage from the time between contact pulses

|Achieved

Pollutant U. S. Federal California on Test Engine*
r1—971 LEGISLATION

Carbon Monoxide 23 23 35
Hydrocarbons 2.2 ‘ 22 0.8
Nitrogen Oxides 4.0 08
1975 LEGISLATION

Carbon Monoxide 3.4 12 35
Hydrocarbons 0.41 0.5 0.8
Nitrogen Oxides 3.0 [ 1.0 0.8

mode California cycle f
—— I 1

REFERENCES

1. Federal Register, Vol. 33, No. 108, June 4, 1968

2. State of California Air Resources Board, Nov. 20, 1968
3. Federal Register, Vol. 36, No. 128, Part 11, July 2, 1971

4. State of California Air Resources Board, Resolution 20 4, Jan. 21,1970
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4. Memory lane. Digital words representing throttle angle and en-
gine speed are fed into a decoder circuit. which then selects a pro-
gramed lIine in the memory matrix to calculate fuel quantity
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5. Fuel program. Each box in the memory program has a digital
code number representing location and proper amount of fuel re-
quired for that particular operating condition
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(Fig. 3). On closure of the first contacts, capacitor Cl
rapidly charges toward a reference voltage. After about
5 microseconds. S1 opens. and the capacitor decays
through a fixed resistor R for the remainder of the en-
gine revolution. When the second distributor contact
closes. this voltage is sampled for about 10 ps through
switch 82 and is stored on capacitor C2. The voltage fol-
lower acts as a buffer to prevent discharge of capacitor
C2. This cycle is repeated for every engine revolution.

Another a-d converter changes the analog voltage
representing the engine speed to a digital word. The two
four-bit digital words—one representing throttle angle,
the other representing engine speed—are fed to decod-
ing circuits; each decoder circuit then selects a particu-
lar line in the memory matrix (Fig. 4).

Engine-speed conversion

For example, if line A on the throttie input is selected
and a positive voltage is impressed on the line, then
diode D will conduct. If line B is sensed by the engine-
speed decoder. the positive voltage through diode D
will be sensed on line B if the particular line sensed has
no diode on line . If the particular line sensed has no
diode, then a negative voltage would be sensed. So by
the presence or absence of a diode. a binary | or 0 can
be programed for any particular input line.

This example shows a simple memory matrix of 16
one-bit words. To increase the number of bits. separate
matrixes should be addressed simultaneously. The dig-
ital memory used in the controller consists of 256 words.
each of seven bits. MOS transistors are used to form the
matrix instead of diodes.

The digital information (Fig. 5) stored in the square
corresponding to the intersection of throttle angle 9.6°
and engine speed 1,580 rpm s 0110111. The data in the
adjacent sites in the memory bear no relation to each
other, and whatever the optimum fuel required by the
engine at the appropriate site, it can be provided by the
control system.

The fuel surface represented by the stored informa-
tion in the memory would consist of a number of flat
planes (Fig. 6). the height being proportional to the fuel
quantity to be delivered per engine stroke. However.
the required surface cannot have these discrete steps.
The control unit achieves a smoothly varying surface by
linearly interpolating stored data whenever the combi-
nation of the throttle angle and engine speed do not hit
an exact memory site (Fig. 7).

Circuits interpolate

There are two interpolation circuits—one for engine
speed and one for throttie angle. Each generates a posi-
tive and negative triangular wave of fixed amplitude
and frequency. The effect. for each parameter, is to
make the memory sites each side of an intermediate
point read out alternately for periods proportionate to
the distance of the sites from the intermediate point. To
do this. the triangulations superimpose on the sensor
voltage from the summing amplifier. To distinguish be-
tween the two parameters, one wave generator is placed
90° out of phase behind the other.

When a sensor output voltage corresponds exactly to
one of the 16 matrix input levels tied to that sensor. the
positive and negative triangular oscillators are equal in
amplitude, and the running voltage level in the com-
parator is within the threshold levels identifying that
particular matrix line. When the sensor voltage moves
slightly, one triangle peak pushes the comparator volt-
age within the levels identifying the next matrix line for
a fraction of the triangle cycle time.

Half-way between the lines, half the triangle extends
into the next line level, and so on. To connect voltage
levels and matrix lines, each line in each parameter is
identified by a four-bit digital word. and an a-d con-
verter translates voltage into word. Hence, two four-bit
words act on each of the seven memory planes, identi-
fying in each plane a particular memory site. All seven
sites are read out simultaneously, making a seven-bit

FUEL

—
SPEED

FUEL

—y, <
SPEED

6. Injection plot. Without interpolation, a three-dimensional plot of
speed, throttle angle, and fuel amount would look like this series of
discrete and flat planes produced by an X-Y plotter.
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7. Bumpy road. With interpolation to facilitate continuous engine
operation, the surface of an X-Y plot becomes a series of undula-
tions, assuring smoother engineer operation.
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8. Gas station. When fuel demand coincides with an exact memory
site, the interpolation signal causes only that site to be addressed
(point F); but when fuel needs don't correspond 1o an exact site—
which is normally the case—an interpolation of as many as four ad)a-
cent word sites may be necessary (point Y)

word identifying an exact injector opening time. Be-
cause most throttle and engine-speed selections will be
somewhere between exact sites. most of the time the
memory output. under the iniluence of the interpolation
circuits. is cycling around four adjacent sites.

Fig. 8 shows the effect of the triangular waves on the
memory where the memory sites. alphabetically la-
belled. represent the engine conditions when the fuel
data have been measured. The solid lines represent the
decision points where the a-d converter changes from
one word to the next. thus selecting a different memory
site. When the driver’s demand. i.e.. throttle angle and
the resulting engine speed. are both sent to the same
memory site. the interpolation signal causes only that
memory site to be addressed. For example. if F is the
selected point. the resultant path traveled through the
matrix is the square bounded by p. q. r. and s. When the
driver demands more power. point x would be selected.
and the output from the memory would be alternatively
the words stored at memory sites F and G.

As the matrix is swept at a constant velocity, the time
for which each word appears at the output of the
memory is proportional to the throttle-angle position
between F and G. A lag in the summing circuit aver-
ages the memory output to give linear interpolation be-
tween F and G. With the throttle angle and engine
speed set to select the point Y—the typical operating sit-
vation—the output from the memory consists of the four
adjacent word sites G. H. K. and L in cyclical sequence.
These words are averaged to produce a two-dimension-
al interpolated surface (Fig. 7).

To control the fuel delivered to the engine. auxiliary
distributor contacts activate the synchronization circuit.
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9. It's a gas. Prototype unit contains both ICs and discrete semi-
conductors. but follow-on versions will replace analog with digital
devices Protrusions on the top of the unit are power resistors used
to set the ime-constant of the solenoid fuel injectors.

which. by means of the steering circuit. turns on an ap-
propriate group of injectors. At the same time, the volt-
age-to-lime converter commences its timing period.

This period is a direct function of the voltage sup-
plied tfrom the memory, but it's modified. depending on
engine temperature. air temperature. and barometric
pressure. At the end of the timing period. the steering
circuit i1s reset. and the appropriate group is turned ofl.
cutting the fuel supply to those particular cylinders.

Prototype has standard parts

The prototype unit specifically developed to control
the fuel system tor the test vehicle (Fig. 9) is 2.25 inches
by 6.75 in. by 10.25 in. All the components. as well as
some discretes, are readily available 1Cs: for instance. a
standard MOS ROM has been programed with the infor-
mation pertaining to the Triumph that had been ob-
tained from engine tests. However. in production units.
custom-designed integrated circuits would be used ex-
clusivelv.

Although the system is in the early development
phase. it has already shown considerable improvement
over currently available fuel-control devices. Develop-
ment is being continued to assess the full potential of
this tyvpe of control system. The pollution figures from
this unit have fallen short of meeting the new Federal
and California requirements for 1975 (see Table 1). al-
though it did perform within the limits of previous legis-
lation. This unit has shown that accurate fueling under
both steady-state and transient conditions can reduce
potlutants and work in conjection with a total antipollu-
tion systen.

Current work is aimed at digitizing the analog speed-
measurement stage and the analog fuel-measurement
stage after the memory. A digital interpolation tech-
nique is being devised so that the only analog stage in
the system will be throttle-angle sensing. This should
mean that all the clectronics can be packed on one
bipolar iC and one MOS IC. O
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Could you have found the costly fault
in this IC board in 5 minutes or less?




The IC Troubleshooters did.

From Hewlett-Packard, the IC
Troubleshooters continue to bring
super-sophistication to DTL and
TTL troubleshooting. See logic
states and pulse activity at a glance.
Make a complete functional test on
an in-circuit IC in less than 10
seconds. See instantaneously the
state of all 14 or 16 pins via easy-to-
read LED’s. Monitor dynamic and
static logic activity as easily as
having an oscilloscope at your
fingertips. Whether you're in service
design or production, the HP IC
Troubleshooters can save you time,
money and headaches from the
moment you start using them.
Here's the lineup:

10525T Logic Probe — This brand
new device handily picks off a
pulse anywhere in the circuit and,
via the light in the tip, tells you
logic highs, lows, in-between bad
levels and open circuits. It captures
single pulses as narrow as 10 nsec,
pulse trains to 50 MHz. $95.10525H
— High threshold model —also $95.

10526T Logic Pulser — This brand
new partner to the Logic Probe and
Logic Clip completes a unique
stimulus-response team. It injects
a pulse into a circuit without trace
cutting or unsoldering pins and

automatically drives low nodes high
or high nodes low for 300 nsec.
Over-rides “clamped” conditions
with controlled TTL pulse. A single
pulse at each triggering, and probe
tip impedance is greater than 1
megohm when off. $95.

10528A Logic Clip — Eliminating
the cumbersome voltmeter route,
this unique device clips directly
onto an ICand 16 LED's tell you the
state of all 14 or 16 pins instantan-
eously. No cables, no power
connections. Auto-seeking of V¢
and ground. Only $125.

10529A Logic Comparator — This
device steals stimulus from the
circuit under test to exercise a
reference IC of the same type. Out-
puts are compared and differences
displayed via LED's in the unit
itself, one for each pin, localizing
the malfunction to the node. Ten
seconds or less completes an IC test,
even for dynamic errors as brief as
200 nsec. $375.

5011T Logic Troubleshooting
Maxi-kit — Complete in a conven-
ient case. You get all of the above
instruments in order to optimize
your stimulus-response monitoring
and logic analysis for test purposes.
Pulser injects signals to be
monitored by Probe and Clip.
Pulser can provide synchronizing
pulses for test and reference IC's
when checking tricky sequential
circuits with the Comparator.
Complete Maxi-kit, including 10%
discount on all instrument

prices, $625.

Mini-kit 5015T also available
(without Comparator) for $285.

Call your local HP field engineering
office to get your IC Troubleshooters
as quickly as possible. Or write
Hewlett-Packard, Palo Alto,
California 94304; Europe: P.O.
Box 85, CH-1217 Meyrin 2, Geneva,
Switzerland; Japan: YHP, 1-59-1,
Yoyogi, Shibuya-Ku, Tokyo, 151.

HEWLETT hp, PACKARD

02205
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If you're converting synchro/
resolver data to digital format,
you need both speed and accu-
racy to keep pace with today's data
explosion. Only one converter meets
both these requirements without com-
promise. And for under $4K. . . . North
Atlantic’'s Model 545/100.
The solid-state Model 545/100 converts both
resolver and synchro data with 0.01° accu-
racy and resolution. And continuously digitizes
input angle data at 20,000° per second in the face
of real-life noise, harmonics and quadrature levels.
BCD output is available at the rear connector. Con-
version can be stopped by a data freeze command.
If multiplexed signals are your bag, acquisition
time is less than 30 ms.
Options? Other models offer many options,
including 0.001° resolution with 10 arc-sec-
ond accuracy; data frequencies from 60Hz
to 2.4kHz, binary output, small size.
No matter what your conversion prob-
lem, if you require ultra-fast, ultra-
accurate tracking, contact your
North Atlantic sales engineering
representative today. He'll show
you a better angle.

OUR
ANGLE:
High Speed
Accurate and
Automatic Angle
Position Indicators

WHAT’S

YOUR
ANGLE?

NORTH ATLAINTIC
industries, inc.

200 TERMINAL DRIVE, PLAINVIEW, NEW YORK 11803
cable: noatlantic / twx: 510-221-1879 [ phone: (516) 681-8600

““See us WESCON Booths 1500-01""
®
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Engineer’s notebook

Finding MOSFET threshold
with one measurement

by Amos Wilnai

Monolithic Memories Inc., Sunnyvale, Calif.

Measuring the threshold voltage of a MOS field-effect
transistor is not simply a matter of finding the gate-to-
source voltage that results in a certain drain current. Al-
though direct, this method only approximates the thres-
hold voltage and depends on both MOSFET geometry
and test-current value.

At least two readings must be taken at two different
current levels to determine the actual threshold voltage.
Here’s a technique that accomplishes this automatically
and finds the threshold voltage directly, with no need
for graphic extrapolation.

Usually, when two Vgs-Ip data readings are taken,
they are plotted on a graph of Vgas versus Ip!/2. The
threshold voltage (Vr) is then extrapolated by determin-
ing the point at which the straight line connecting the
two readings intersects the Vgs axis, where Ip = 0. This

Circuit alternately drives test MOSFET with different currents so that

method is time-consuming and requires experience.

The test circuit in the diagram, however, offers an
easy way to measure the threshold voltage automatic-
ally. To understand the principle on which the measure-
ment is based, first consider the MOSFET’s transfer char-
acteristic in the saturation region:

In = k(Vgs - V1)?
where k is a constant. This equation can be rewritten as:

Ip72 = k1"2(Vgs - V1)

For two data readings:

(In1/1Ip2)'"2 = (Vgs1 - Vr)/(Vasz - Vr)
Solving for the threshold voltage yields:

Vr = [Vas2(Ip1/1p2)'% - Vas1)/[(In1/1p2)172 - 1]
Selecting levels of In1 = 4Ip2 reduces this equation to:

Vr = 2Vgs2 - Vasi
Now the threshold voltage can be found from two data
readings by a simple subtraction.

In the test circuit, currents I and 41 are alternately
supplied by separate current sources to the MOSFET un-
der test. The device’s drain-source voltage drop is sam-
pled and held on capacitor C, and C.. Voltage-followers
A; and A; isolate the capacitors and provide a low-im-
pedance output for driving subtractor Az. The output
voltage of A3 is the extrapolated threshold voltage and
can be measured with any voltmeter. O

output threshold voltage reading is based on different data points.

MOSFET UNDER TEST, |vy | < 7V

p - CHANNEL

OR n-CHANNEL

(o

I

Ve

G
12k 36k £ I
Va =
y W (0.5%) A (0.5%)
{6.2V) {6.2v)
+15V
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*Q1,0Qp,Q3,n- CHANNEL OR p-- CHANNEL, DEPENDING ON MOSFET BEING TESTED.

+
v, 18V
15V
n +15V
B 1sv U I._J
2k Q
1k Q
0.1uF 0.1uF —— ;
H (0.5%)
A 5\\\\ VT=Vi-2v,
= A3
—AAA /
2k Q)
{0.5%)
VOLTMETER
1k Q
V2 (0.5%)
0.1uF 0.1uF == ji 0.1uF
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Graphic aids simplify
low-pass filter design

by Robert B. Cowdell
ITT Gilfillan, Van Nuys, Calif.

Designing single-element low-pass interference filters
for matched or mismatched systems can be reduced to
the use of a few graphs and some simple equations.
With this design technique, even the degrading effect of
capacitor lead length on filter insertion loss can be eas-
ily determined.

The extent to which lead inductance influences filter
insertion loss depends on the type of capacitor used.
Since dry Mylar capacitors are used in approximately
75% of all filter applications, they will be characterized
here. Their popularity can be attributed to their rugged-
ness, low cost, and small size for the capacitance values
of interest (0.1 microfarad to 5 puF).

Both ideal and practical low-pass capacitor filters are

Capacitor radian cutoff frequency can be expressed as:

w, = 2/RsC
For inductors, this equation is:

wo = 2Rs/L

Insertion loss curves (black lines) for the ideal capaci-
tor filter can be plotted over a range of normalized fre-
quencies for several values of mismatch ratio A, as is
done in Fig. 1. The same curves will be obtained for an
ideal inductor filter. but the values of A must be in-
verted. A nomograph (Fig. 2) can solve both radian cut-
off frequency equations.

The insertion loss of the practical capacitor filter can
be computed from:

LL. = 10log[l +(F2/(]1 - F.2)?)(4A2/(1 + A)?)]
where normalized resonant frequency F, = f/f; and
self-resonant frequency f. = 1/(27LC). The equations
for the practical and ideal cases differ only by the term,
(1 - F:2)2, which is, by definition, the universal reso-

2. Low-pass cutoff frequency f,, source resistance Rs, and L or C
value can be found with straight-edge. Nomograph solves two
radian cutoff frequency equations: w, = 2/RsC and w, = 2Rs/L.

shown in Fig. 1. The practical version, of course, in-
cludes a series inductance to account for capacitor lead
length. Letting:
F = f/f, = normalized frequency ratio
where f is the frequency of interest (in hertz) and f; is
the filter cutoff frequency (also in hertz), and:
A = Rp/Rs = mismatch ratio 7
where Ry is the load resistance, and Rg is the source 102 —103 1073
resistance, the insertion loss for the ideal capacitor filter s 106 104 3
can be written as: h e
LL. = 10log[]l +F2(4A2%/(1 + A)?)] i Bl 53 |
For an ideal low-pass inductor filter, the equation for ol 102 e 6]
insertion loss is: E M 10573
- P =
LL. = 10 log[l + F2(4/(1 + A)?)] - e ~
L A = = .
1. Only ideal capacitor filters follow insertion-loss curves plotted s & 103 iU 2 3 1
for several values of mismatch ratic A. Self-resonant frequency p Py = = o 105
curve (color) corrects for lead and internai-foil winding inductances. ~ g 102 1 * > 3
Ideal curves can also be used for ideal inductor filters. T - - s S g —
E [ = o = w i
4 = f o F 10F10 5 3 ]
\ 210l E ot § e -
FOR INDUCTORS, ~ DEAL Rs = E g z 3 -
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nance correction factor. For frequencies beyond cutoff,
the practical insertion loss can be expressed as:

LL. = 10 log[F3(4A2)/(1 + A)?] - 20 log(1 - F¢?).
permitting the correction factor to be added to or sub-
tracted from the insertion loss of the ideal fitter.

Plotting this last equation yields the universal reso-
nance curve shown in Fig. . The departure of this
curve from the ideal curves is the same for any value of
capacitance and under any mismatch condition.

Although the curve’s shape is always the same, its fre-
quency location shifts with the value of capacitor self-
resonant frequency fi, and the curve’s peak always oc-
curs at f,. Therefore. the practical filter’s insertion loss
follows one of the ideal curves (depending on mismatch
ratio) until the self-resonance condition begins to domi-
nate: then filter insertion loss follows the resonance
curve.

A graph of the self-resonant frequency of dry Mylar
capacitors is shown in Fig. 3 for various lead lengths
and capacitance values. The shape of a capacitor. as
well as its voltage rating (which dictates its size). alters
capacitor internal inductance, but produces only a slight
shift in f;. Typically. as lead length increases from 0.1
inch to 3 inches, the self-resonant frequency of a l-pF
metallized polycarbonate capacitor shifts from 1.3
megahertz to 530 kilohertz for a 50-volt device, and
from | MHz to 530 ktiz for a 400-v device.

A design example illustrates how to use the graphs
and equations. Suppose a low-pass capacitor filter were
needed to reduce the conducted noise level on a
matched 50-ohm line by 57 dB at | MHz. First. mis-
match ratio A must be found:

A =Ri/Ry=500/50Q = 1
From Fig. I, the intersection of the A = | curve and the
57-dB loss line yields the normalized frequency ratio.
F = 700: from this, the filter cutoff frequency is casily
computed:

fo = f/F = 1 MHz/700 = 1.4kHz
The required capacitor value is found with Fig. 2 by
placing a straightedge through the points f, = 1.4 khz
and Rx = 50 ohms. which yields a value of C = 4.5 pF.

The ideal-insertion-loss curve of interest is now ob-
tained by overlaying a piece of transparent paper on
Fig. | and aligning cutoff frequency f, = 1.4 kiz with
F = | on Fig. 2. (Normalized frequency F = | should
always be aligned with the desired filter cutofl’ fre-
quency.) Trace the curve for A = | on the work paper
to obtain the response of an ideal 4.5-pF capacitor in a
50-ohm system (sce Fig. 4).

This ideal curve now must be modified to account for
capacitor lead length. For illustration purposes, three
different lead lengths will be considered—0.1 inch. 2
inches, and 4 inches. Using the curve for a 4-pF capaci-
tance from Fig. 3 gives self-resonant frequency values
of 640 ktiz. 350 kHz. and 245 kHz. respectively.

All the data needed to sketch the practical-insertion-
loss curve is now available. Again. overlay the same
work paper on Fig. | and set the peak of the resonance
curve at the first value of self-resonant frequency (640
kHz). making sure that the slopes of the two ideal curves
coincide. Sketch the resonance curve for the first f;

Engineer’'s Notebook 1s a regular feature in Electronics We invite readers 10 submit onginal
design. applicatons, and measurement ideas We'll pay $50 for each item published
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value, as well as the other two, as shown in Fig. 4.

Measured data for the 0.l-inch lead length curve
agrees very closely with the computed results from 50
kHz to 2.5 MHz. For higher frequencies. computed inser-
tion loss is inaccurate because of reactance effects. O
w Self-resonant frequency curves for other capacitors will appear shortly
in Engineer's notebook.

3. Self-resonant frequency varies with capacitor type, as well as
lead length. Curves shown are for dry Mylar capacitors.

LEAD LENGTH (in.)

SELF- RESONANT FREQUENCY , f, (Hz)

4. Design graph is generated by drawing appropriate ideal inser-
tion-loss curve from Fig. 1. Self-resonance curve (color) can also be
drawn, once correct self-resonant frequency 1s found with Fig. 3.
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NEW EI-MENCO
Transmitting Dipped
Micas take only

1/6 the space,
yetcost less than
conventional types.

NEW in the industry— El-Menco TDM43 Transmitting
Dipped Mica Capacitors are unequalled in small size and low
cost for their ratings. Compared to conventional types with

similar characteristics, they require only one-sixth as much
space... save you 83% of the volume previously required.
The superior coating transmits heat more efficiently, so you
can use a smaller size for a given rating.

Specify these high-quality TDM43 Capacitors wherever
better performance and long, reliable life are critically
important... and where space and weight are at a premium.
For medium power, moderate-to-high voltage service,
TDM43’s can be used in tuned amplifier tank circuits, for
DC blocking in high frequency amplifiers, in high frequency
filter networks needing high Q and RF current capabilities,
and in timing circuits requiring a high degree of stability.

Check the table below for representative values among
the many standard TDM43 units available... or call or write
Electro Motive if you have a special application or one in
which pulse conditions are present. Technical literature
available on request.

Typical TDM43 Capacitor, actual size

Ideal for high frequency
circuits, in military,
communication, and
industrial portable and
airborne equipment...
equivalentto RTM 63

in EIA spec. TR-109.

Typical Values Available — TDM43 Transmitting Dipped Mica Capacitors

Capacitance 60 Hz Rated Current in amps. at Freq of Max. Dimens. in Inches
__ValueinpF  Peak W.V Characteristic 3.0MHz 1.0 MHz 0.3 MHz 0.1 MHz L w N
47 C 0.50 0.10 007 003 2010 .80 220
11200 1500 F 4.90 3.80 1.20 0.42 2010 850 .230
2700 F 5.90 5.80 220 090 2010 850 .230
- 3300 F 610 620 260 110 2010 850 .230
5600 1000 F 6.50 730 410 180 2010 850 240
9100 F 6.80 8.10 5.50 2.40 2020 .860 .260
10,000 F 6.90 8.40 6.40 270 2020 860 260
15000 750 F 7.00 8.90 7.80 3.30 2030 870 280
= 20,000 F 7.10 9.20 8.30 350 2040 880 310
22,000 F 7.20 9.40 '8.80 370 2030 870 .300 -
30,000 500 F 7.20 9.60 9.30 3.90 2040 880 320
36000 F 7.30 9.80 9.70 4.10 2040 890 340
39,000 F 7.30 9.90 10.0 4.20 2050 890 350
68000 250 F 740 103 109 450 2050 900 370
100,000 F 740 105 15 470 2070 910

WILLIMANTIC, CONNECTICUT 06226

Dipped Mica * Molded Mica * Silvered Mica Films * Mica Trimmers & Padders

Mylar-Paper Dipped « Paper Dipped * Mylar Dipped * Tubular Paper

West Coast Manufacturers contact

COLLINS & HYDE CO.,900 N. San Antonio Rd., Los Altos, California 94022
5380 Whittier Blvd., Los Angeles, California 90022

ALSO SOLD NATIONALLY THROUGH ARCO ELECTRONIC DISTRIBUTORS
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Power line monitor
from the Navy

Book examines
technology’s effect
on copyright

Sign of the times:
engineering
schools merge

Bulletin offered
on IC multipliers

Addenda

Electronics/September 11, 1972

Engineer’s newsletter

Tired of wondering what your power line is doing, or for that matter,
isn’t doing? If so, you may be interested in a low-cost 3-phase power line
monitor that keeps an eye on the output of such supplies. The monitor
checks for both over- and under-voltage and frequency. and positive or
negative pulse transients from 50 to 600 voits of pulse durations of from
1 microsecond to 16 microseconds. The Naval Civil Engineering Labs
has made the results of this research and development effort available;
for further information write: Utilization Officer, L02, Naval Civil En-
gineering Laboratory, Port Hueneme, Calif. 93043.

Civil libertartans and design engineers sometimes find themselves on
opposite sides in arguments over technology vs individual rights. A
book to be published in October should make it easier for both sides to
marshal their facts. The book is called “Technology and Copyright:
Annotated Bibliography and Source Materials.” edited by George P.
Bush, professor emeritus at the American University in Washington,
D.C. Published by Lomond Systems Inc., of Mt. Airy, Md. 21771, the
400-page volume is a reference work on the effects of technology—xero-
graphy, microforms, computers, facsimile—on copyright. Hard copy is
$14.50, microfiche, $9.50.

As if to underscore all the rhetoric of the past few years about hard
times in the engineering professions, one of the oldest engineering
schools in the East has been forced by economic conditions to close
down. New York University’s School of Engineering and Science has
been absorbed by the Polytechnic Institute of Brooklyn. But there 1s
one bit of silver lining the cloud: all of NYU’s faculty members have
been offered appointments at Poly.

Anyone whose design plans include using a general-purpose analog
multiplier ought to get a copy of Intersil’s new “Applications Bulletin
AOl1—A Precision Four-Quadrant Multiplier.” It contains a partic-
ularly good general discussion on transconductance multiplication, and
the multiplier background is extremely informative. And, if you're
thinking of using Intersil’s multiplier, several block diagrams detail just
how to hook it up to perform various mathematical functions, as well
as performing as a variable-gain amplifier. The bulletin is available
from Intersil Inc., 10900 North Tantau Ave., Cupertino, Calif. 95014.

If you’ve noted a drastic increase in SCR leakage current when it’s trig-
gered, you may be interested in the latest Westinghouse “Tech Tip,”
which cautions against using a positive gate bias while the SCR is in a
reverse-blocking mode. For a copy of “Tech Tips 3-2” write J.L. De-
Fazio, Westinghouse Electric Corp., Semiconductor division, Young-
wood, Pa. 15697.. . . The RCA Solid State division has a new 12-page
application note called “Application Considerations for Hybrid Series
Voltage Regulators.” It covers high-current models that supply 5, 12, or
15 volts. The address is Route 202, Somerville, N.J. 08876.
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Augat calls it “Dead Or Alive"™. It's a
brand-new way to make a panel. And
now you can save up to 40% over other
“plug-in“spackages. Why? Because this
new'snap-in system uses post contacts
and special carriers rather than machined
sockets. And you save the difference.
You get more flexibility too. More than
other plug-in panels, and, of course, far
more flexibility than rigid soldered
printed circuit boards.

In either the alive position (IC legs
down) or dead position (IC legs up), you
can move or replace components freely.
Just pull outand snap in. If you require
soldering or conformal coating,
components can be soldered in the
dead position. Dead or alive, you still
have the flexibility of back-of-panel
wire-wrapping.

The positive action post contacts

hold components snugly, virtually

“See Augat's new Dead or Alive at

the WESCON Show, Booths 3410-3411"

dfi'panel. It works dead
‘40 cents on the dollar.

Schematic shows 1.C.'s crimped into
Dead Or Alive carriers in both dead and
alive positions

(Patent Pending)

-ca ™

e
|.'1:2Q‘
s TS

immune to vibrations, shock and other
environmental conditions. What’s more,
the dead or alive carriers protect |.C.
leads from damage during handling,
insertion, and withdrawal.

The panel's offset pin design main-
tains .100" grid centers. Together with
perfect pin alignment, it provides for
accurate and dependable automatic
wire-wrapping.

Dead Or Alive panels are completely
interchangeable with other types of
Augat packaging panels.

We've got a brochure that describes
the Dead Or Alive system in detail.
Write: Augat Inc., 33 Perry Avenue,
Attleboro, Massachusetts 02703.

Our representation and distribution is
nationwide and international.

AUGAT
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Before You Buy Any More
Read Our Data Communications

The picture shows part of
Data General's data communica-
tions product line.

The whole line is described
succinctly in our data commu-
nications price list.

It gives you basic specs,
prices, hardware prerequisites,
and service contract prices.

If you buy communications
hardware, you should read it.

It starts with the Nova mini-
computers— versatile tools you
plug into a system anywhere you
need to do a complex commu-
nications job reliably and
economically.

Then there are asynchronous
and synchronous multiplexors,
high speed and low speed mulu-
plexors, and single-line
controllers.

There’s a multiprocessor
interface that ties a string of
Novas into a powerful processing
network.

There’s a 360/370 interface
that helps your big computer
crunch numbers as fast as it
ought to.

These interfaces
plug right into any
Nova computer o
chassis. Clean,
simple, and
reliable.

We’ve also built in redun-
dancy, so your system keeps
going even if some of your hard-
ware is down.

We’ve got whole pages of
communications-oriented periph-
erals: hardcopy and CRT ter-
minals, the super-reliable Nova-
disc, our

brand-new
cassette tape
units, a variety of line printers.
But there’s no software on
the price list: it’s available free
with the hardware. Each com-
munications interface has its
own software package, and with
any computer with over 12K of
memory you.. . - 34

SR o /}‘P‘
~ /;3?‘,.‘. f/ ‘-"”‘f'

»
2 -"u

e A 4 /

-
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can get Realtime Disc Operating
System (RDOS) or Realtime
Operating System (RTOS). They
have all the tools you need to
write your application programs.

Our communications prod-
ucts are backed by the same
technological leadership, product
reliability, and sales, service, and
applications support that have
made Data General the world’s
number two minicomputer
company, with over 3,500 instal-
lations worldwide.

Sure, we’re cocky about our
data communications products.

If you’re buying data com-
munications equipment, there’s
no way we can’t help you.

.

74063 as;ncitronouynulupﬂfm 7.2

4073 Svnchronous mulnplexd‘r

/-

4038 mulriprocessor commum'catior;s adapter

o=t

tape cassette
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‘ommunications Hardware, ust
rice List.

4025 360/370 interface

Dty Comr
NuMvCations
Price List

[ Send price list.
] Send Data Communications catalog
(in-depth application/product information).
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Company_ — —
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Monsanto

Monsanto : precision measurements to count on.



New products
Wescon ’72:

the lure of

broader markets

“We'll join you.” the recruiting slogan of the new Army. might well be the mer-
chandising theme of exhibitors when the Western Electronic Show and Conven-
tion takes over the Convention Center in Los Angeles. Sept. 19-22. Visitors will
find that most exhibitors are looking this vear for broader markets and are anx-
ious to “join™ with customers who can open new market areas. particularly in
non-acrospace and non-electronics segments of industry. Instruments and com-
ponents will dominate the exhibits. as usual. and there will also be a strong
showing of data conversion equipment. peripherals, and other products associ-
ated with the data communications boom.

In the pages that follow are some of the more significant products that will be
introduced at Wescon.

Solid-state vhf generator is quiet

Designed to replace the venerable
model 608. Hewlett-Packard's new
vhf signal generator has a wider fre-
quency range. plus a high-quahity
output signal and modulation versa-
tility. And it’s only about as noisy as
the best vacuum-tube generators.
despite the fact that it’s all solid
state.

Unlike the older instrument.
which spans only 10 to 480 mega-
hertz. the model 8640 covers from
450 kilohertz to 550 Mtz to include

both the rf and i-f frequencies of

virtually all vhi receivers. Dyvnamic
range is wide—+19 to -147 dBm
through a continuously variable cal-
ibrated attenuator. Pulse and cali-
brated frequency modulation are
provided along with a-m and simul-
taneous calibrated a-m/fm.

Low noise. But noise performance
is the new generator's star assel.
Harmonics are at least 35 decibels
below the carrier up to 128 Mz
and at least 30 dB down up to 512
MHz. Subharmonics and non-har-
monic spurious signals are at least
100 dB down.

Single-sideband noise in a I-khz

Electronics/September 11, 1972

bandwidth 20 kHz from a 400-MHz
carrier is at least 126 dB below the
carrier. with a tvpical level of ~133
dB. Broadband $SB noise is specificd
at least 140 dB/tiz below the carrier.
with a typical figure of -~ 145 dB/112.

Residual a-m is at least 78 dB
down, and residual fm 1s less than
0.04 ppm for cw and low-index tfm
signals.

Two models. Frequency drift and
accuracy depend upon which of the
two model 8640s is under considera-

tion. The 8640A. at $3.100. is a
straightforward cavity oscillator
with a slide-rule dial and a max-
imum frequency error of 0.5%. Its
total drift over time. including
warm-up drift. is typically less than
500 ppm. After a two-hour warm-
up. its drift is less than 10 ppm/10
min.

The model 8640B. at $4.450. in-
cludes a built-in frequency counter
with a crystal-controlled time base.
a 6-digit LED display. and a phase-
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lock circuit for locking the generator
to the counter’s time base. Spectral
purity is preserved in the locked
mode by the phase-locked loop’s
maximum bandwidth of 5 hertz.

The maximum frequency error of
the 8640B is the sum of the time-
base. resolution. and crystal-aging
errors. The time-base error is | ppm
from 15 10 35°C (typically 3 ppm
from 0 to 55 C). Resolution error is
+1 count. and the crystal-aging error
is less than 2 ppm/vear.

Total drift of the locked unit
works out at less than 2 ppm. Drift

after warm-up is less than 0.05
ppm/hour.

Convenient. In addition to a care-
fully calibrated meter for measuring
percentage modulation on a-m and
peak deviation on fm. the 8640 has
a number of warning lights that en-
sure its proper use without the aid
of external equipment. For ex-
ample. if the a-m modulation level
and rf output level are both set so
high that the maximum output
power capability is exceeded. the
generator won't simply clip the top

off' the output signal. it will light an

annunciator saving Reduce Peak
Power. Similar annunciators are
used to warn of conditions leading
to excessive fm deviation.

The standard models both in-
clude internal modulating signals of
400 and 1.000 Hz. In addition. an in-
ternal 20-Hz to 600 kHz oscillator is
available as a $150 option. lts cali-
brated output can supply from |
millivolt to 3 volts into a 600-ohm
external load.

Inquiries Manager, Hewlett-Packard Co.,
1501 Page Mill Road, Palo Alto, Calif. 94304
[363]

Cassettes crowd in on paper tape

As an input and output medium for
computers, paper tape has so far
survived all challenges from new
media that were faster or less expen-
sive on a character-by-character
basis. But now paper-tape equip-
ment seems to be seriously threat-
ened by increasing use of magnetic
tape cassettes, which can perform
similar tasks at similar data rates
and. by and large. for less cost. At
the same time. they’re reusable, and
they eliminate the messy chads—the
little circles that are punched out of
some tapes to make the holes.

Digital Equipment Corp. is join-
ing the parade of cassette-drive sup-
pliers with a unit aimed at replacing
paper-tape equipment. For a long
time, DEC may have felt that it
didn’t need cassettes. because paper
tape did well in low-performance
applications, and the familiar DEC-
tapes—small magnetic-tape systems
using 4-inch reels of !2-inch-wide
tape—were supplied for the faster
machines. But DECtape is, in the
words of one DEC spokesman. a
“linear disk.” Data on DECtape is
block-addressable, under control of
executive software. DEC’s cassettes.
to be aimed at another market, will
be low-cost. high-reliability data-
storage devices not intended for
high performance or large storage
capacity.

DEC’s cassette drive is a reel-to-
reel machine without a capstan, so
that the speed varies widely because
the motor speed is constant, while
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reel size varies as the tape winds
and unwinds. Data is phase-en-
coded across the full width of the
tape in a single track: the encoding
method is self-clocking. The com-
pany plans to manufacture the me-
chanical and electronic portions of
the drive, but to buy magnetic tape
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and hubs made to its specifications
for the cassettes. An outside supplier
will wind the magnetic tape on the
hubs and assemble the cassettes,
which in general will follow the
widely used Philips pattern.
Meanwhile, DEC’s rival, Data
General Corp., has brought out its
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'~ New gallium

- phosphide LEDs 4

~ from Microsystems N7
International

- —inred and green.

operating current levels ot 5mA—10mA, 1.C. compatibility

and bright (the brightest you've ever seen) with wide viewing

angles of 90° each side of normal. All this made possible by

Microsystems’' gallium phosphide technology and unique
‘ optical designs.

‘ That's right, a line of red and green LEDs offering low, low

At the top of the line, our panel-mount MA2300 series (the

one in the foreground of the photo), with its built in
lens/reflector system produces a sparkling 2.0mcd lumi-
nous intensity at IF =5mA. On its left is the MA2200 series,
the same lamp, but with axial leads.

Just behind the MA2300, is the MA2400 series in the indus-
try accepted panel-mount package. It produces a glowing
1.5mcd at 10mA—compare this with other standard lamps.
At the far right is the MA2500 series in a standard TO-18
header, and putting out 0.4mcd at 10mA.

For the colour conscious designer there are optional: clear, ‘

clear diffused, tinted clear, or tinted diffused epoxy pack-
ages. Just about any colour and package combiration for
your signal and indicator lamp applications—and they're
available now at competitive prices.

Seeing is believing, so why not drop around to any of the
Microsystems outlets listed below and see our LEDs. Or give
us a call and we'll bring our demo unit to show you—the
Light Fantastic.

microsystems }
international

gallium phosphide LEDs from
the performance leader

microsystems international mited. box 3529 station c. ottawa, canada — montreal. ottawa. toronto. brusseis, stuttgart. london. palo alto, Philadelphia.

For turther intormation — call or write your nearest Microsystems sales office or distributor.

U.S.A. MICROSYSTEMS INTERNATIONAL SALES OFFICES: CALIFORNIA — Orange, Phone 7146372330 Palo Alto, Phone 415—-493—0848 ILLINOIS — Schaumburg, Phone 312—834—7660

MINNESOTA — New Hope, Phone 6125441802 NEW HAMPSHIRE — Nashua, Phone 61 7628298 PENNSYLVANIA — Philadelphia, Huntingdon Valley, Phone 215-—-Wi 7--5641 2

SALES REPRESENTATIVES: ARIZONA — Scottsdale, Ersikuine Associates, Phone 6022637654 CALIFORNIA — Los Altos, WW Posey Phone 415—-948--7771 Santa Ana, Rical Associates Phone

714-557—6543 CONNECTICUT — New Canaan, Stan Pierce Inc  Phone 203—966—4630 FLORIDA — Indialantic, Tech—Rep Associates Phone 305-723-9140 Largo, Tech—Rep Associates Phone

813-595—2834 GEORGIA — Chambiee, Tech—Rep Associates Phone 404—939—8339 ILLINOIS — ltasca, Lou Bacher & Associates Phone 312—773—1810 INDIANA — Indianapotis. R E Marquart &
M

Associates Phone 317—253-3997 MARYLAND — Battimore, L H 7 756 MASSACHUSETTS - Norwoc 5SOURI — St. Louls,
S 3 41277200 NEW YORK — Clcoro, Advanced Com, 1 New York, ABC Electro 17 OHIO — Columbus, Tom
Mulligan & Associates, Phone 614—457—2242 PENNSYLVANIA — Philadelphi 5-464-2275 TEXAS — A 3 3196 WASHING

TON — Seattle, Carlyle Technical Sales Phone 206—632—4290

DISTRIBUTORS: ARIZONA — Phoenix, Kierulft Electronics, Phone 602-273-7331 CALIFORNIA — Gardena, )5 Angele

Menlo Park, Beil Electronics. Phone 415—323-9431 San Carios, Stering Electronics, Phone 415—592—2353 San Diego, Kierul!t Electronics Phone 714—-278-2112 COLORADO — Denver, Kierultt Elec.
tronics, Phone 303—343—7090 FLORIDA — Clearwaler, Southland Electnc, Phone 813-443—-4514 LONG ISLAND — Freepon, Migray Electronics Inc  Phone 516—546—-6000 MARYLAND — Balti-
more, Arrow Electronics Inc . Phone 301—247—-5200 MASSACHUSETTS — Dedham, Gerber Electronics Phone 617 —329—2400 Watertown, Sterling Electronics 20 NEW JERSEY —
Haddonviile, Mid-Allantic, Phone 609—428—8288 NEW YORK — Rochester, Simcona Eleciromics Phone 716—-328-3230 NEW MEXICO — Albuquerque, Kierultt Electromcs Phone 505—247—105¢
TEXAS — Dalias, Semiconductor Speciahsts Inc . Phone 214-358-5211 WASHINGTON — Seattie, Kierultt Electronics. Phone 206-763-1550

CANADA — MICROSYSTEMS INTERNATIONAL SALES OFFICES: ONTARIO — Ottawa, Prone 6138289191 Toronto, Phone 4162791 358 QUEBEC — Montrea), Phone 5148752814

SALES REPRESENTATIVES: BRITISH COLUMBIA — Vancouver, A W Bleue, Phone 604—685--7914 DISTRIBUTORS: BRITISH COLUMBIA — Vancouver, R A € Industnal Elecironics Ltd , Phone 604 -
687-2621 ONTARIO — Malton, Semiconductor Specialists (Canada) L1d . Phone 416—678—1444 QUEBEC — Montreal, Cesco Electromcs Limited Phone 514—~735=5511

1
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Chip

off the old breadboard.
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RCA put 1,238 devices on a 150 mil COS/MOS chip.
What are your LSI requirements ?

The move is toward LSI. And
RCA is ready now to develop custom
COS/MOS circuits to your most de-
manding requirements,

For example, the 149 x 150 mil
timing circuit above was integrated
from a breadboard containing 1,238
discrete devices. Just one of many cus-
tom chips designed with RCA's unique
silicon interconnect process to provide
high packaging density.

RCA maintains a staff of systems
engineers who are experienced in the

development of complex micropower
arrays. They are backed by extensive
facilities to speed the process of I1C de-
sign and development.

These facilities consist of comput-
ers for logic simulation, artwork digi-
tizer-plotter systems that can cut turn-
around time by 33% in typical circuits,
Mann Pattern Generator facilities to
speed mask preparation, and Teradyne
Model J-283 digital IC systems which
functionally evaluate complex arrays.

Put RCA’'s COS/MOS team to

International: RCA, Sunbury-on-Thames, U. K., or Fuji Building, 7-4 Kasumigaseki, 3-Chome,
Chiyoda-Ku, Tokyo, Japan. In Canada: RCA Limited, Ste. Anne de Bellevue 810, Canada.
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work to help reduce package count,
cut assembly costs, and achieve excel
lent cost effectiveness in your systems.

When it comes to COS/MOS LSI,
come to RCA.

Contact your local RCA Repre-
sentative or RCA Distributor, or write
RCA Solid State Division, Section
701-11, Box 3200, Somerville, New

Jersey 08876.
Solid

“c State

products that make products pay off
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New products

own cassette drive, the Nova Cas-
sette. Data General also is aiming at
the paper-tape market with a low-
cost, high-reliability unit recording
in a single self-clocking track. Data
General, however, is using a ratio-
recording method somewhat similar
to pulse-width encoding; the binary
data is defined as a positive-going

magnetic state on the tape, either

one-third or two-thirds the length of

a bit cell. depending on whether the
data is a | or a 0. Data General is
buying its mechanical drives from
Redactron Corp., a Long Island
manufacturer of editing typewriters
that also supplies peripheral equip-
ment to several OEM customers.

Data General adds the electronic
circuitry to the Redactron mechani-
cal assembly and puts the whole
thing in a cabinet for rack mount-
ing.

Digital Equipment Corp.. 146 Main Street,
Maynard, Mass. 01754 [413]

Data General Corp., Southboro, Mass.,
01772 [364]

Counter measures

Sophistication exists in some elec-
tronic counters, and ruggedness in
others. But at Wescon. Systron-
Donner Corp.. Concord. Calif.. is
unveiling a counter that has both
features.

The model 6154 combines auto-
matic direct readout of frequencies
up to 12 gigahertz with full counter-
timer functions. and has built-in full
systems capability, including remote
control and programing. Moreover,
the instrument meets all military
specifications for quality control.
high and low temperatures. altitude.
humidity, vibration. shock. and
electromagnetic interference and
compatibility. It is designed for all
those applications requiring built-in.
failure-free protection against envi-
ronmental hazards.” says Noel Kel-
ley, product marketing manager.

The instrument is essentially two
counters in a single frame. One op-
erates from dc to 200 MHz. and the
other from 200 MHz to 12.4 GHz. In
the time interval and period mea-
surement mode. the 6154 has a reso-
lution of 10 nanoseconds. Input sen-
sitivity is 100 millivolts on the basic
200 MHz counter and is also 100 mil-
livolts on the 200 MHz to 12.4 GHz

to 12 GHz automatically

input. The low-frequency input is |
megohm shunted by about 75 pi-
cofarads. The high frequency input
is a nominal 50 ohms.

Besides continuous frequency
measurement from zero to 12 GHz
the 6154 ofTers time interval. period.
ratio. totalize. and scaling functions.
The standard time base has a crystal
frequency of 10 megahertz. and the
aging rate is +3 parts in 108 per
month.

The short-term stability is +5
parts in 101 rms for | second at

constant environment and line volt-
age. Temperature stability is 2 parts
in 10! from 0" to +55°C. If more
stability is required. an external |-
Mtz source mav be connected at the
rear panel. Other features are a
nine-digit display and an internal
digital-to-analog converter for vari-
able trigger-level control. The 6154
will sell for about $10.000. depend-
ing on specific requirements and
quantity.

Systron-Donner Corp., 10 Systron Dr. Con-
cord, Calif. 94520 [400]

rosin

187707885
d

RAT: The{ NTERVAL f
v T -
. R e
3 ] -
an1/s voe
ML >
st » e
nad w4, mo o oroe
m-‘-m " ﬂ ne
- . ~
¢ 6 »n ¢
3 4

Scope probe provides 900-MHz bandwidth

Next best thing to increasing scope
bandwidth is to help engineers get
full use out of the presently avail-
able bandwidth. That’s the thinking
benind Tektronix’ new non-at-
tenuating scope probe. called the
P6201. which offers a unity-gain
bandwidth of from dc to 900 mega-
hertz.

Electronics/September 11, 1972

The low input capacitance’of the
field-eflect-transistor probe—on the
order of 3 picofarads—permits cou-
pling of high-frequency signals to a
scope input with minimum loading
on the circuit under test. Input
resistance is 100 kilohms. but this
can be increased by plug-on at-
tentuator heads (each is | megohm

shunted by 1.5 pF that simulta-
neously reduce the input capaci-
tance. Without the attenuator
heads. the eflective dc ofiset range
for the P6201 is a minimum of -5.5
volts to +5.5 v with respect to the
probe tip. With the attenuator
heads. the effective oflset i1s ex-
tended to 10 times and 100 times.

143



We've made a

new kind of

FET op amp.

FUNCTION

[ 300K

RATIONAL
OF R PLIFIER

The bias current is =0.05pA
max. And it doesn’t double
every 10°C... over 0°C to
4+ 50°C we never exceed
+0.2pA. We've also kept the
noise down to 0.02pA.

Now you have an alternative
to costly and bulky varactor-
bridge amplifiers. We de-
signed the 380K for use in
your analytical instruments.
Gas chromatographs, pH
meters, photometers . . . and
anywhere else that you need
to turn picoamps into volts.

We made the 380 easy to
use. ..

¢ |t has differential inputs...
use it inverting or noninvert-
ing. ® The package is 1.12”
x1.12” x 0.5” with a 7 pin
layout. ® The costis low . ..
only $39 in hundred quan-
tity. And the 380J is even
lower priced.

So send for the data sheet . . .
and we'll show you what's
new in FET-op amps!

FUNCTION MODULES, INC.
2441 Campus Drive
Irvine, California 92664
(714) 833-8314

New products

Designed primarily for use with
Tektronix 7700 and 7900 series
mainframes. the P620! can also be
used with the company’s new model
475 and 485 portable scopes. and
with 50-ohm sampling instruments
and conventional scopes having |
megohm inputs. With the Tektronix
products. the active probe receives
its power from the mainframe. With
older Tek scopes and instruments
made by other companies. it needs
the accessory power supply that is
available. and an internal 30-ohm
termination may be switched in or
out to adapt the probe output to ei-

ther 1-megohm or 50-ohm inputs.

The probe includes a locking-type
BNC connector. which provides
automatic scale factor readout infor-
mation to instruments having this
capability. The 10X and 100X at-
tenuator heads also couple readout
information to the instruments by
means of the output connector.
Other specs for the new probe in-
clude a rise time of 0.4 nanosecond.
and a dynamic signal range of at
least 2600 millivolts.

The probe is priced at $375.
Tektronix Inc., Box 500, Beaverton, Ore
97995 [414]

Generators permit wide choice

A-m/fm capability has been added
to more conventional function-gen-
erator features in two models, the
F35 and F36. developed by Inter-
state Electronics Corp. The com-
pany says that the F36 is the first
such instrument to provide trigger,
gate and variable width puises. as
well. Otherwise, the generators are
similar, with frequency ranges of
0.03 hertz to 3 megahertz (6 MHz for
sine waves), and sine, square, and
triangular output waveforms. They
also have adjustable dc-level output,
and 1.000:1 deviation with voltage
for frequency modulation.

A five-step. 50-decibel attenuator
is used for high-output resolution
and high signal-to-noise ratio. espe-
cially for low signal levels. The gen-
erator modulation system differs
from standard a-m generators in
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that either can be disconnected to
allow the generator to produce a
pure output waveform. As market-
ing manager Hal Stitt explains, “If
the modulator isn’t disabled, it
tends to exaggerate waveform dis-
tortion and degrade the rise and fall
times of the wave output produced
by the generator. We feit that if the
operator doesn’t need the a-m in an
application, he should be able to
switch the modulator out and go
directly to the output port.”

The modulation technique can
supply both conventional amplitude
modulation and double-sideband
suppressed-carrier modulation. An
internal 400-hertz sine-wave source
can provide a-m or fm of the output,
eliminating the need for a second
signal generator.

IEC has paid special attention to

Electronics/September 11, 1972



[able Travel
Speed: 400 ipm
sach axis.

digh-torque, high-speed, low
nertia servo motor driven by

3eneral Automation computer
yrovides instant acceleration
or unmatched production.

Spindle Feed
Rate: 20-250 ipm.

Constant feed rate accuracy to
within 2.0% of setting. Stroke limit
adjustable in 0.001-inch increments.

Jrill Hit Rate:
200/min.

Juality holes on 0.25-inch
novement with 3-high stacks
ind .002 chip load.

Spindle Motor
Speed: 45000-
30,000 rpm.

\ir-bearing, AC variable-fre-
juency motor exceeds practii/
imits of ball bearing motors.

Excellon

Computer-directed NC
utilizing General
Automation SPC-12/15.

P s - -
= - - =t e & -

Step and repeat, mirror image, automatic
rewind. Handles variety of code formats and is
plug-compatible with central computer.

Automatic
Drill
Changer.

Selects from 12 drill
sizes on computer

Excellon marks a new era

in p.c. drilling. Mark "l

command. No drilling
area sacrificed.

We've had more than our share of
advancements over the years.

Like the first multiple-spindle manual
drilling machine, the Quad-Drill. That was
in 1963.

In 1965, we introduced the Quadramatic
tape machine. It was the first to use a
granite base and a unique, 2-position
shuttle plate.

We introduced the Accumatic, with the
first granite ways and free-floating granite
table, in 1968. It increased the going
spindle rates from 21,000 rpm to 80,000
rpm. It increased hit rates from about
45 per minute to 120 per minute.

Excellon E:

U J

The fact is, when we added up the
knowledge we'd gained from our
successes, (and failures), we had all the
makings of a major breakthrough.

The Mark lll, controlied by General
Automation's SPC-12/15.

Compare its performance with any
other drilling machine made. We think
you'll agree it makes 1972 the beginning
of a new era.

And while you're at it, investigate
Excellon’s world-wide drilling industry
supply and service capability.

Call or write Dick Hogan, Sales
Manager. His number is (213) 325-8000.

EXCELLON INDUSTRIES

23915 GARNIER/ TORRANCE, CALIFORNIA 90505
Phone: (213) 325-8000

Telex 674562 — Cable: EXCELLON Torrance

Excellon Sales and Service in ENGLAND » FRANCE » SCANDINAVIA » W. GERMANY « SPAIN
HOLLAND « ITALY » ARGENTINA ¢ |SRAEL * AUSTRALIA « HONG KONG « TAIWAN ¢ JAPAN
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SUE: |

THE FIRST
GIRL |
MINICOMPUTER |

ad o

She loves to
make a scene.

For system users with a
requirement for generating
displays, our gal minicom-

puter becomes Scintillating

business. She’ll give you a
thruput of 80 million bits per
second. Lets you intermix
core and semiconductor
memories as needed in the
same system. And her wide
bandwidth Infibus lets you
update her whenever tech-
nology moves ahead a step
or two. From Sailor SUE, for
shipboard systems, to
Sagacious SUE for elephan-
tine memory, SUE leaves the
neuter minicomputers far
behind. She’s the modular
minicomputer. Call SUE at
(213) 722-6810, or write: 6201
E. Randolph Street, Los
Angeles, California 90040.

Lockheed Electronics

Data Products Division
A Subsidiary of Lockheed Aircraft Corporation

146

SUE, the star of your show ’

_Niw _products

user maintenance. and a manual
test/check program included with
schematics shows ideal waveforms
at readily identified test points.
Plug-in ICs simplify servicing. and
the entire instrument package can

be removed from the case after two
rear panel screws are removed.

Price of the F35 is $595, and of
the F36, $645.
Interstate Eiectronics Corp., 707 East Ver-
mont Ave., Anaheim, Calif. 92803 [415]

e

16-bit converter is compact

It wasn’t too long ago that engineers
who needed a 16-bit analog-to-dig-
ital converter had either to buy
large and expensive units or build
their own. But both size and price
have been coming down—Datel Sys-
tems’ new ADC-HRI16B, a succes-
sive-approximation unit. is priced at
$895.

Instead of building the device
around one of its existing digital-to-
analog converters. Datel designed
the HR16B from the ground up. us-
ing a two-chip LSI programer and a
new d-a converter component. That
is how the company was able to fit
the complete converter into a plas-
tic-encapsulated module that mea-
sures 2 by 4 by 0.8 inches. Although
the height is nearly double that of
competing packages. the over-all
volume is much lower. Pin spacings
are compatible with dual in-line
packages.

Settling time of the HRI6B is
only 100 nanoseconds. and total
conversion time is only 50 micro-
seconds, making possible a through-
put rate of 20 kilohertz. To attain
this speed. Datel has shortened the
settling time by omitting the input
buffer amplifier. “In most appli-

Circle 146 on reader service card

cations, people know the source im-
pedance.” says John H. Gallagher,
marketing manager, “'so in many
cases you don’t need 100 megohms
impedance. If the source impedance
is fixed. you can take it into account
when calculating accuracy.”

Output resolution is one part in
65.000, true 16-bit resolution with a
96.3-decibel range, and linearity er-
ror is 0.0015%. System accuracy is
within +0.005% of full scale, and
long-term stability is to within
+0.001% per year.

The temperature coefficient is
kept to an unusually low 5 ppm/°C

DR
SYSTEMS, INC

A[D CONVERTER

ADC- NI
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ﬁ“s Now:
DIGITAL CONTROL METERS set,read
and control
with
digital
precision!

These totally new api Digital Control
Meters control and display your tempera-
ture, flow, voltage, or current in brilliant
blue-green 7-segment digits one-half inch
high. If either set point is exceeded, a
LED indicator lights and a reed relay
switches for precise, quick control

Set point adjustment is also fast, easy and
positive: simply depress and rotate the
control knob to obtain the desired high or
low limit. The api Digital Control Meter
displays the set point value during setting,
reverts to displaying the controlled
variable as soon as the knob is released

Two models are available: api Model
4350-K displays 2%2-digits, has 2%
accuracy and resolution, accepts voltage
or current inputs. api Model 4354-K ex-
tends the range to 2%-digits. the accu-
racy to 0.2%, handles temperature and
resistance in addition to current and
voltage

LFE, Process Control Division, 1601
Trapelo Road, Waltham, Mass. 02154
Tel. (617) 890-2000.

High Speed
& Indic
[ oc e
Tach
— g L FE
A
b | D
| CORPORATION

Process Control Division

MX1
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TECHSNABEXPORT
MOSCOU G-200 (U.R.S.S)
Téléphone : 244-32-85
Telex : 239

Write For full details to :

CODEVINTEC S. A. %

Offices in *

PARIS : 27, rue d’Astorg
75 - PARIS 8¢ - Tél. : 265.38.43
Télex : 65249

MILAN : Monsieur FACCIOLI
Via Cenisio 76/1 - MILAN {ltalie}

LOS ANGELES : C. P. .
6660 Reseda Boulevard
RESEDA CALIFORNIA 91335
Tél. : (213) 88182 80/1
Télex : 6513 27

polycrystalline  ger-
manium zone me-
thod @ single-crystal
germanium Czochral-
ski method @ germanium monoxide
(awarded Gold Medal Leipzig Fair in
1969)

polycrystalline  sili-
con @ single-crystal
silicon  Czochralski
method @ silicon
polished wafers - silicon epitaxial
structures with oxide layer

single-crystal gallium
arsenide directional
crystallization  me-
thod @ single-crys-
tal gallium arsenide Czochralski method
@ gallium arsenide @ epitaxial struc-
tures @ single-crystal indium arsenide
@® single-crystal indium antimonide
wafers @ polycrystalline macroblock
gallium phosphide @ single-crystal
gallium phosphide wafers @ crystalline
Hall e.m.f. probes

E2

cadmium telluride @
cadmium selenide @
cadmium sulfide ®
assay 99.995 or
99.998 - zinc sulfide @ zinc selenide

2

single-crystal cad-
mium telluride @
single-crystal cad-
mium selenide @ sin-
gle-crystal cadmium sulfide

:Ne_w- pioduct_s

over an operating range of 0 to 70°C
by using a precision ladder network
that tracks to within 0.5 ppm/ C
and an oven-controlled zener refer-
ence.

Speed is fixed by an internal
clock. which can be used for system
control or can be slaved for external
system timing. The unit offers both
parallel and serial NRZ data outputs,
capable of driving up to six TTL
loads. Output digital coding can be
straight binary, offset binary, or

twos complement with word lengths
of 14 to 16 binary bits.

Full-scale input can be either
unipolar (0 to + 10 volts) or bipolar
(*5 volts or 10 volts), at an input
impedance of 5 kilohms, requiring a
source current of 2 microamperes.

Unit price of the converter is
$895. with discounts of 25% avail-
able in 100-unit lots. Delivery time
1s 4 weeks.

Datel Systems inc., 1020 Turnpike St., Can-
ton, mass. 02021 [383]

Converter works with TTL, C-MOS

Measuring only 1.7 by 0.875 by 0.26
inches. a 12-bit. ac-reference mul-
tiplying digital-to-analog converter
1s said by its manufacturer. Micro
Networks Corp., Worcester. Mass..
to be the smallest of its type on the
market.

Hybrid switches are used in the
converter. called the MN41i2. to in-
crease packing density: and the 12-
bit precision ladder network, a thin-
film device. fits in a single flatpack.
Despite its size. performance char-
acteristics are respectable—switch-
ing time is a maximum of 2 micro-
seconds, and over-all settling time
for small steps is 5 ps maximum.
Total throughput rate is a relatively
slow maximum of 10 kilohertz.

Micro Networks doesn’t specify
temperature coefficient. says Robert
J. Lane. president. “‘because the en-
gineer still has to figure out the ac-
curacy at a specific temperature.”
Instead. the company specifies accu-
racy of one bit over the full oper-
ating range of 0°C to 70°C.

The MN412 accepts a broad
range of reference voltages. from
+ 13 volts to -13 volts. Output volt-

age is proportional to the product of
the digital input and the reference
voltage. Total power consumption is
less than 750 milliwatts. And be-
sides being TTL-compatible. the 412
is also C-MOS-compatible, an un-
usual feature because of the high
voltages required. The 412 has stan-
dard 6-mil pin spacing. which al-
lows it to plug directly into a pc
board and makes testing easy.
Micro Networks expects the 412
to find a market in simulators and
display applications. including ramp
generation and simulation of air-
craft functions and of controls, such
as at atomic power plants. Price of
the MN412 is $245 each in quan-
tities of | to 24, and $195 in quan-
tities of 25 10 99.
Micro Networks Corp., 5 Barbara Lane
Worcester, Mass. 01604 [362]

8-bit converter is low-priced

A technique that needs only half the
components required by the succes-
sive-approximation method has en-
abled Hybrid Systems Corp. to pack
an eight-bit analog-to-digital con-
verter into an unusually small space
for an unusually low price. Fitting
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into a mere 2 by 2 by 0.4 inches. the
ADC590-8 is described by the com-
pany as the smallest and. at $59, one
of the lowest-priced commercially
available.

In Hybrid Systems’ basic-count-
ing technique, an eight-bit counter
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The Sperry eye test
for display equipment buyers

The old saying ‘‘what you see is what you get'’ certainly
applies to the purchase of equipment incorporating dis-
plays — panel meters, DVM's, multimeters, counters,
instruments, calculators and other equipment. If you
can't clearly and easily read the information being dis-
played then you're not getting full product value. And,
you're obviously not getting equipment supplied with
advanced Sperry planar displays+.

How do you tell if they're Sperry displays? Simply take

the Sperry eye test.

1. Do the displays appear as uniformly bright, continu-
ous characters with no irritating gaps or filaments
and screens to reduce readability?

O YES [ NO

2. Do the displays remain bright and clearly legible with
no glare or appreciable fading even under direct sun-
light conditions?

O YES [J NO

3. Can you quickly, easily and accurately read the dis-
plays from 20 to 40 feet away?

OJ YES [OJ NO

4. When the unit is positioned within a130° viewing angle,
can you still clearly read the displayed characters?

O YES O NO
If you answered YES to all four questions, you already
1 have your eyes on equipment featuring preferred Sperry

Sperry 13" LED 4" Sperry 1, Nixie® 14" dISPIays'

If you answered NO to any of the questions, you owe it
; to yourself to take a comparison look at products
' equipped with superior Sperry displays.

FREE BUYER’S GUIDE —
2 To help you make the right equipment selection, Sperry
Sperryl) LED 14~ Sperry 14" Nixie® 1" offers the handy ‘‘Buyer’s Guide for Equipment featuring
Electronic Displays”. It's your's for the asking. Order
your copy today by checking the reader service card or
phone or write: Sperry Information Displays Divison, P.O.
Box 3579, Scottsdale, Arizona 85257, telephone
3 (602) 947-8371.

Sperry V4" LED %" Sperry Y4 " Nixie® 15" FE m I

INFORMATION DISPLAYS

Sperry 15" LED 4" Sperry 15 Nixie™ 15"

—~he above is a printed interpretation gf the appearance of ;hhe monel popular
displays. You are encouraged to make the same comparison with actual devices. Sperry 1" Sperry 1

units are available for use with red filters

It's a whole new ball game in displays!

tPatents Pending
“NIXIE is the registered trademark of The Burroughs Corporation.

-
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OUR ALTERNATIVE | wprosies —
10 RELAYS *

HIGH LEVEL LOGIC FAMILY |

driving the d-a converter increases

The excellent noise immunity and high fan-out of these | the converter's output voltage one
devices allow them to be used in place of, or in conjunction count at a time. When the output
with, traditional electromechanical elements. signal equals the input. the counter
o . | s stopped. and the value in it corre-

® noise immunity: 5 V | sponds to the input voltage.
® supply voltages: 10.8 to 20 V However. this is much slower
e fan-out: 25 (worst case) 1- 99 100-999 than successive approximation. be-
% $ | cause what the method saves in
T : space is sacrificed in speed: total
H 102 Quad 2input gate 165 110 conversion time is 200 micro-
H 103 Triple 3input gate 1.65 1.10 \ sszcond‘s. A-d converters twice the
H 104 Dual 4input gate with exp. inputs 165 110 Sl,zeh[O‘b,‘lhe.A?(()j”Q'S can convert
H 109 Dual 4-input AND power gate with exp. inputs 1.80  1.20 T o o

help compensate for the slowness of

H 110 Dual JK fiip-flop with asynchr. set input 3.30 220 this counting technique. Hybrid
H 11 Dual JK fiip-flop with asynchr. set and clear  3.60  2.40 | Systems uses a high-speed a-d con-
H 113 High to low level quad converter 165 110 | verterin the unit. .
H 114 Low to high level quad converter 1.65 110 Though the price is low, Hybrid
gnevel qu = : - Svstems uses thin-film resistors and
H 117 One shot multivibrator 360 240 l all-hermetic active components that
H 122 Quad 2-input gate with passive pull-up 165 110 | have been burned in for 72 hours to
H 124 Dual 4input gate with passive pull-up 165 1.10 ghsurcirelinbililygacturacy s o
H 156 o — 900 60 within 0.25%. and temperature coef-
4-bit binary counter " 00 | fcient is 50 parts per million/°C.
H 157 Decade counter i 9.00 6.00 The input voltage range of -5 to +5
H 158 BCD to decimal decoder and driver 750 500 Vor 0t +10 Vv is determined by

simple pin interconnections. The
unit has its own internal references.

SGS-ATES SEMICONDUCTOR CORPORATION | with an over-all power-supply sensi-
435 Newtonville Avenue - Newtonville, Mass. 02160 | tivityof 0.05%.
Phone (617) 96 91610 Potential applications include

medical instrumentation, process-

A Member of the SGS/ATES Group of Companies | control, and remote signal-monitor-
| ing instruments. Because of the

ADC3590-8’s low price and ease of
‘ use. Hybrid Systems says users can

put one at every sensor of a system.
rather than time-sharing one or
| more.

\ In quantities of 100. the price of

150 Circle 150 on reader service card Electronics/September 11, 1972



Everything you always wanted
to know about Drive Motors.

Into these five booklets
we've crammed 156 pages
of the latest information
on Kearfott's line of
Drive Motors.

Kearfott, as you
probably already know,
is a primary supplier of
drive motors. And has a
reputation for quality,
service and on-time
delivery.

We can furnish you
with drive motors in individua! units or in packages to
fit any of your aerospace or industrial applications.
From counters to computers. From business machines
to printers and tape readers.

Let’s take a look at the type and range of motors
we’re talking about.

DC TACHOMETERS

Kearfott Tachometers are
designed specifically for
precision speed sensing and
as rate generators to help
velocity servos achieve fast
response.

Features include: outputs
to 100V dc/1000rpm;
minimum ripple at high commutation frequency; high
linearity; low friction torque.

These are ideal for computer tape transports where
efficient data retrieval is a must. And for business
machine and numerical control machine tools.

DC TORQUERS

You can get sizes 12 through 42,
uncased for gimbal mount applica-
tions and cased for direct drive
torque motor positioning.

Kearfott can also supply them with
a variety of integral feedback
elements such as potentiometers,
synchros and tachometers—in a
single housing.

You've a choice of standard
design, inverted construction (inner
member is magnetic and transfers

power to an outer armature) and brushless Limited
Rotation design.

DC MOTORS

These are Moving Coil Motors used
for high-response DC servos such as
High-Speed Printer and Capatan
drives.

One of their unique features is
that they need less cooling than
equivalent competitive units. The
reason: low internal impedance which
allows a high cooling flow rate at low
developed pressures.

Permanent magnet and wound-
field types are available for standard
aerospace and industrial applications, including high
acceleration motors with integral tachometers for
terminal printers.
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AC MOTORS

Kearfott induction or
synchronous motors of the
hysterisis or reluctance type
come in a broad range of
frame sizes. And from sub-
fractional power to 15 HP.

We can furnish motors
that run on up to 440 volts ac,
single, 2 or 3 phase.
Induction motors that operate
on 2, 4, 6, 8 or 12 pole design.
And dual speed motors such
as needed for driving memory discs in large computers.

You can also get: high-slip motors for aircraft
requirements at 400 cps; synchronous motors for
constant rotating speeds with varying loads; gear
motors for extremely low speeds or speeds incompatible
with the power supply frequency.

STEPPER MOTORS

If you want precision control—
for example for small peripheral
devices, small line printers and
tape readers—Kearfott Steppers
provide it via discreet steps

and high slew rates. And in a
wide choice of stepping rates
and torque levels.

Typical Kearfott units have 15°
stepping angles, compatible with all
24-tooth sprockets. They give high
holding torque, high stepping speed and
fast response.

Units with other step angles, such as 1.8°, 7.5°, 10°,
30°, 45° and 90° are readily available in frame sizes
through 50.

But why not get all the details? Mail the coupon for
our new booklets now. The Singer Company, Kearfott
Division, 1150 McBride Avenue, Littie Falls, N.J. 07424,

SINGER

AEROSPACE & MARINE SYSTEMS

S S GMSE CEI CEIE CUI S CEI G CUI G Sm— i — — G— Sy

The Singer Company, Kearfott Division
1150 McBride Avenue
Little Falis, New Jersey 07424
Gentlemen:
Rush me your new booklets on Kearfott Drive
Motors.

Name

Title

Company __ _
Address _
City

_State____

Zip —

L——————————

e —— D S G GUE— G GUE I S . A RS G SEm— RN G
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A CAMBION® Double “QQ” Product Line

You decide which plug and patch components are
best for your end use design. Whether your concept
calls for modular construction to permit ease of
assembly and service, or a tightly packaged sophis-
ticated system, CAMBION mounting devices provide
the ultimate in flexibility.

From basic breadboarding to production runs of
finished equipment, youcanuse a variety of CAMBION
mounting components. You can create your own
discrete component mounting configuration with the
famous CAMBION cage jacks, design a patchable
panel, piggy-back with patch cords, develop special
purpose circuit assemblies with a wide selection of
CAMBI-CARDS®, and plug finished units into Wire-
Wrap* card connectors mounted in multi-purpose
card files with optional back planes.

Whichever way you go, the CAMBION plug and patch
components you select have two things in common:
quality that’s built in from design through material
selection and finished production, and availability of
identical standard parts in quantity. The quality
stands up as the quantity goes on. That's the
CAMBION Double “QQ" approach.

When you want a sales engineer to show you sam-
ples of CAMBION’s broad line of mounting devices,
write or call us. For a designer’s catalog to start now,
send us your name and address. Cambridge
Thermionic Corporation, 445 Concord Avenue,
Cambridge, Massachusetts 02138. Phone: (617) 491-
5400. In Los Angeles, 8703 La Tijera Boulevard.
90045. Phone: (213) 776-0472.

Plug and patch components
cut design and maintenance costs.

\

Standardize on

CamBion

The Guaranteed Electronic Components

152 Circle 152 on reader service card

/ ‘f . \

o

Electronics/September 11, 1972



New products

the ADC590-8 converter drops to

$50.
Hybrid Systems Corp., 95 Terrace Hall Ave.,

Burlington, Mass 01803 [354]

Modular tester

“We've finally had enough com-
plaints, so we've developed a system
that answers everyone’s needs.”
That’s how Willam CW. Mow,
president of Macrodata Corp., de-
scribes the firm’s new MD-500 test
system designed for 10-megahertz
testing of all 1Cs—bipolar and MOs,
random logic, RAMs, ROMs, and shift
registers. The system, which is mod-
ular so that it may be configured for
testing many types of devices, can
do the work of the earlier MD-200
and MD-150 systems.

The system consists of a number
of basic ‘“macromodules”—com-
puter, parametric test system, clock
source, power supplies—a number of
which are “micromodular,” with the
provision for expansion to 13 power
supplies, for example.

The heart of the MD-500 is its
choice of different program sources
for testing different types of LsI. The
system includes: Macrodata’s pat-
tern-generation testing, which Mow
says is most suitable for RAMs and
shift registers: an optional shift-ex-
pandable register buffer for random
logic: and a RAM buffer for ROMs
and such single-chip devices as cal-
culators and central processing
units.

The reason, he says, is, “The con-
cept of test has changed, and the
reason for this is that Lsi devices
have changed.” Among the changes
is what Macrodata calls its initial-
vector-compare technique for
single-chip parts. “We don’t test the
logic, but the operation of the chip.
We simulate a keyboard, looking for
the correct output response for each
input move.” The system can also
functionally test universal asynchro-
nous receive-transmit chips and de-
vices for such rapidly mushrooming
markets as clocks and watches.

The system has as many as 64
pins, although Macrodata can sup-
ply 128. Four test stations can be
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Intronics' line
IS multiplying

of analog multiplier/dividers

adds more
capabilities to meet

your particular needs.

You can choose
from a broad
range of features.
Outstanding accuracy,
speed, temperature
stability, bandwidth,

compact size, and economy. And all Intronics multiplier/dividers are

four-quadrant devices capable of multiplication % . division 1—0;-,

squaring % and square-rooting Vi0z by external pin connection
only. All modules are internally trimmed to specified accuracy and

have provision for optional external trimming for critical applications.
There's one good reason to evaluate the capabilities of these second
generation devices. Intronics has been the technological innovator
from the introduction of the industry’s first complete analog multiplier
module to the latest line which offers accuracies to 0.05%, temperature
coefficients as low as 0.005% /°C, and bandwidths to 5MHz. Obviously,
it's not just another line. If you want to know more about us, contact

intronies
57 CHAPEL STREET, NEWTON, MASSACHUSETTS 02158 U.S.A.
617-332-7350, TWX 710-335-6835
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TOP
PRODUCTION
NUMVIBER FOR
PCB DRILLING!

Gardner-Denver N/C Grid-Drill ™ makes 180 hits per minute, with
from 4 to 16 individual spindles in a wide choice of arrangements.
Handles as many as four stacks of boards as large as 15.5"x22" per
stack. Drills hole sizes .010” to .250" with a variety of spindle speeds,
including belt drive ball bearing to 50,000 rpm and air bearing to
90,000 rpm. Maintains accuracies of + .0015", to random holes mea-
sured from common reference, through years of production service.
Write for Bulletin AC-35 on this drill and the whole family of

Wire-Wrap* equipment and related electronic products.
[R5
GARDNER-DENVER flﬂi’g
& C

Gardner-Denver Company, Quincy, Illinois 62301
trce 1855

*Wire-Wrap Is a registered trademark of Gardner-Denver Company
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New products

multiplexed, and a separate pro-
gram-compiler station can be used
for program development while the
others are testing. All programs can
be modified at the console through
hardware, often faster and easier
than software changes, and the soft-
ware can incorporate changes.

Programs are compiled on-line
without the need for paper tape or
personality cards. The operating
software from each station is con-
tained fully in core.

The MD-500 price is dependent
on configuration, but the cost
will generally be from $100,000 to
$250,000.

Macrodata Co., 20440 Corisco St
Chatsworth, Calif. 91311 [468]

8-channel
recorder

Preamplifiers are built into an eight-
channel general-purpose recorder
developed by the Instrument Sys-
tems division of Gould Inc. Desig-
nated the Brush 481. the recorder
has a measurement range from |
millivolt per division to 500 v full-
scale (there are 50 divisions across
each 40-millimeter-wide channel).
The unit can be used in portable or
bench applications.

The preamplifiers have differ-
ential. floating. balanced-to-guard
inputs that are isolated from each
other. from the chassis. and from
the output. They accept signal
sources of any configuration without
affecting accuracy or creating sys-
tem noise.

Features of the Brush 481 also in-
clude pressurized-ink writing for
clear. smudge-proof traces. recti-
linear trace presentation: 99.5% lin-
earity enforced by a servo pen-posi-
tioning svstem: 40-hertz response at
50 divisions: and electronic signal
limiters to protect pens from ofl-
scale overloads.

Twelve chart speeds from 0.05 to
200 millimeters per second are se-
lected by pushbutton.

Marketing Services, Gould Inc., Instrument
Systems Division, 3631 Perkins Ave., Cleve-
land, Ohio 44114
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A year ago we introduced 7 new JCM miniature RF coaxial connectors
that ~do the job for a fraction of SMA prices.

Here, by popular demand, are 8 more.

| |

E.F.JOHNSON COMPANY
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Are you getting
static?

'I

Atenuation (d'clb.o-,

- . 8

|
\J

"~

Qur filter connectors are designed to
gliminata interference from your circuits;
See thase attenustion curves? They sre
just 8 part of our sslection. We can mix
and match filtars 1o solve your low pass
filtering requirements, Smal wonder
Bendix filter corinectors are first chowee
in the fight against elsctronic noise pol
Iuticiey.

Bendix filters come packaged In con-
nectors intermateable with MIL-C-

26482 MIL£83723. MIL-C-38992 and
Cirsl= 156 o reader agnice oarg

MIL-C-5015 connectors. In pddition, fil-
tar contacts can be packsged o mate
with other populor connaator types in-
tluding rectangular in military, Industri-
al ond commercial applicstions. There's
sure to be ope to meet your attenuation
and frequency requirements.

You'll llkethnpfm 100,

Dellvery? We won't give you any static
thare, either, Write for gur brochure. The
Bendix Corporation. Electrical Compo-
nents Divislon. Sidney, N!w Yock 13838
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Mjgroprogramed logic shrinks computer

Miniaturized medium-scale machine provides a microcontrolled central
processor, byte parity checks throughout, automatic logic verification

by James Brinton, Boston bureau manager

The first product of the newly
formed Prime Computer Inc.. Nat-
ick. Mass.. is not the first to use mi-
croprograming. but designers of the
small computer claim to have wrung
more oul of the technique than has
been accomplished in any but the
largest mainframe systems. The 16-
bit machine. designated the P-200.
is priced at $7.100 for a single unit
with 8.192 words of memory.

Prime’s spokesmen say the ma-
chine is
® the first to fully apply the new
three-state logic.

s the first in its price range to use
efficient horizontal-type micro-
programing instead of the slower
vertical microprograming. and

m the first commercial computer to
include micro-interrupts to verify
correct logic operation. as does the
NASA lunar lander computer. and to
offer automatic trouble-shooting
down to the individual IC.

The P-200 is also possibly the first to
perform byte parity checks on every
data path.

The basic machine has 8.192
words of Intel MOS memory on a
single circuit board. easily expanded
to 30.000 words. Morcover. the
P-200's direct address field reaches
out to 256.000 words. Cvcle time is
750 nanoseconds. While this may
seem slow 10 a few potential users. it
is offset by the machine’s 48 ad-
dressable hardware registers. direct-
index multilevel indirect addressing.
and other performance-cnhancing
features.

The P-200 may be ahead of all
other small general-purpose com-
puters in having microprogram-con-
trolled logic throughout. It makes
the interconnections of all blocks
within its arithmetic logic unit (ALU)
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dependent on a 64-bit-wide micro-
instruction. About half of these 64
bits are designated data control bits
and in effect restructure the archi-
tecture of the ALU each time thev
are called up. For example. an LSI
adder in the ALU has four mode-se-
lect lines which decide whether it
will perform addition. subtraction.
or the logic functions exclusive-OR.
or AND. Four bits out of 64 are set
aside to control this adder.

The second half of the 64-bit con-
trol word is divided into two fields.
one for clock control and the other
for microprogram control. This last
field includes the location of the
next control word. and the condi-
tions under which the system shoutd
fetch it or jump to one out of se-
quence.

In other small machines that use
microprograming. the words are
much shorter. and several are
needed to align these compulters.
But with the 64-bit instruction. “‘we
can go right into the ALU without
having to fetch other instructions. or
decoding those we are using.” says
William Poduska. vice president.

Even apart from the good noise
immunity and speed of the three-
level logic. the P-200 already 1s de-
signed for faster logic. It's packaged
onto large prinled-circuil boards
with strip transmission line con-
struction—a ground plane in the
middle of the sandwich controls im-
pedance over all data paths.

As for the P-200's trouble-shoot-

ing capability. the parity check of

cach bvte of data occurs every time
it moves from any node in the ma-
chine to another. (While some ma-
chines offer parity check in and out
of memory. no other in this price
class follows each byte through the

ALU.) Whenever the parity check
shows an error. a microcontrol inter-
rupt is triggered and calls up a logic
verification routine to sec whether
the error is due to parts failure. soft-
ware. or perhaps a poor memory
readout. If’ the problem is a faulty
memory readout. a new readout is
substituted for the old. and the ma-
chine continues to compute. If" the
fault is in the mainframe electronics.
the machine stops. and points out
the tocation of the failure.

Moreover. the entire checking
process is not just automatic -the
programer may control it if he
wants to. For instance. when the
computations being made are criti-
cal. he might request a vahdity
check after cach step. or call up the
routines at set intervals.

The microinterrupts. as usual.
also are triggered by input/output
controllers. When the P-200 is putin
the input/output mode. data flows
through the 170 bus while the ALU
continues processing.

The microprogramed store that
makes this possible is continued in

a3sI>TAIIDS

ETEREE L




>

For Capacitor and Hybrid |C
Protection

At Lower Unit Cost

Two new powder coatings recently developed by Hysol were
specifically formulated for coating capacitors, hybrid IC's and
other electronic components requiring flame retardancy.

Both can deliver low production cost per unit when applied by
aerated bed or spray, electrostatic deposition and flow coating
techniques at temperatures as low as 250° F. Fluidization is
outstanding.

For additional information and literature call HYSOL (716)
372-6300 or write us in Olean, New York 14760. Ask for Bul-
letins EP82-11-70 and E8-900-7P. Application engineering
assistance is available. Remember HYSOL has DRI-KOTES,®
HYFLO® molding powders and liquids for insulation and
encapsulation of electronic components.

HYSOL DIVISION

THE DEXTER CORPORATION

OLEAN, NEW YORK / LOS ANGELES and PITTSBURG, CALIFORNIA
TORONTO / LONDON / MUNICH / TOKYOQ / MEXICO CITY
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New products

16 packages of 256-by-4-bit read-
only memory. or 256 words at 64
bits. But because it expands to as
much as 4.096 words. features like
decimal and double precision
arithmetic, floating-point process-
ing. and character masking, can be
easily added at a fraction of the cost
of such additions to non-micro-
programed machines. Typically. the
floating-point capability costs about
a seventh of the price of hard-wired
modules offered for other machines.

The P-200 is to be delivered com-
plete with full software. comprising
a Fortran IV package with a one-
path compiler. a macro-assembler.
170 control, a desectorized link-edi-
tor. and several run-time packages.
Among its operating systems. the P-
200 will have a stand-alone system.
a disk operating system, a real-time
executive. text-edit and debug. and
its hardware verification and diag-
nostic routines. Microprogram sim-
ulation should also make the ma-
chine compatible with most
Honeywell series 516 software. The
reason for that stems from Po-
duska’s former job as head of a soft-
ware development effort at the
NASA Electronics Research Center
before it closed. Out of the program
grew the basis for more than 75% of
the software in Prime’s library. and
since the software was written for
H-516 machines. Poduska found it
simplest to rewrite it for the Prime
200. emulating some of the 516’s
features. Later. naturally. other ma-
chines may also be emulated. giving
P-200 users a chance to adopt
unique machine capabilities without
changing mainframes.

The company states that dis-
counts will be competitive with the
Digital Equipment Corp.’s. adding.
however. that although 20 or so typ-
ical system configurations price out
at about the cost of similar systems
built around the PDP-11/20. the
P-200’s performance is in the me-
dium-scale computer class.

First deliveries will take place in
October. List price for an 8.192-
word unit without teletypewriter is
$7.100. while a 4.096-word model
costs $5,900.

Prme Computer Inc., 17 Strathmore Rd
Natick, Mass. 01760 [473]
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Some people still use
old-fashioned ways

to stop 1-time signals.
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Tape deck, strip chart, conventional scope and camera
— the old ways die hard.

And yet there is a better way — with one of our
waveform recorders.

These are perhaps the world’s only instruments ideally

suited to imeasuring non-repetitive (or repetitive)
signals. They are ideal for electronic trouble-shooting,
shock and vibration studies, explosives testing, kinetic
encrgy and plasma physics analysns sonar applications,
and many more.

They let you capture the signal, digitize it at rates
up to 100 MTlz, store it in memory, then transmit it in

digital form, or reproduce it as a repetitive analog signal.

You can observe the stored waveform on a scope,

make permanent records on a strip chart recorder, or
feed the digital data directly to your computer for
analysis. You can even record the data preceding your
trigger signal for cause-effect or “leading cdge” studies.

This kind of fast data acquisition is priceless —
especially in such convenient, easy-to-use form.

See us at Booth #4913 WESCON, Los Angeles,
September 19-22, 1972

-
\ I

g/l!‘ll

We have the broadest line of waveform recorders
in the world. Choose the speed, resolution, memory
length, and price to fit your application. For full
information, write or call Biomation, 1070 East Meadow
Circle, Palo Alto, California 94303. (415) 321-9710.
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Always a trace ahead.
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The Micaply Ohmega circuits at the left
save up to 500%
over the conventional circuits at the right

This dramatic saving is due to Micaply
Ohmega's unique properties which make it
possible to eliminate many costly parts, ma-
terials, procedures and equipment needed for
conventional thick film, thin film and printed
circuits.

Micaply Ohmega is an epoxy glass substrate
completely covered on one or both sides with

Micaply Ohmega Hybrid Thick Film Hybrid

Frequency Circuit Frequency Circuit a bi-layer cladding. The layer against the sub-
Manufacturing cost Manufacturing cost strate is resistive, the top layer is copper.
excluding chips and wires: excluding chips and wires: Using conventional printed circuit production
25(: sl 25 procedures patterns of conductors and re-

® sistors can be etched on 10” x 36” sheets to

" N\ — produce complete resistor-conductor circuits.
( The entire process is subtractive so no ex-

pensive screening, firing or vacuum equip-
ment and materials are required!

Now hybrid microcircuits can be made on
10” x 36" sheets, drilled, plated-thru and even
multilayered! And discrete resistor circuits
can be replaced with less expensive and more
reliable etched resistor circuits!

Micaply Ohmega provides these additional ad-

VS

vantages:

For thick and thin film applications
4 Y, \ ) 95% yields. 5% etched resistors that can be
Micaply Ohmega Hybrid Thin Film Hybrid tnmr_neq if desired. Accurate .etchl.ng down” to
Demuitiplexer Circuit Demultiplexer Circuit 6 mil lines and spaces. Availability of 10" x
Manufacturing cost Manufacturing cost 36” substrate as thin as .0025” for step and
excluding chips and wires: excluding chips and wires: repeat processing. Elimination of expensive

Soc sz 00 noble inks and metalized substrates.
iy $ it For printed circuit applications

ARy OGS, per circull. Board size is reduced because resistors can

be multilayered inside and put on the bottom
‘IT’.,, of the board. Resistor cost, handling and in-

)
Rl B ¢ ' sertion is eliminated. Reliability improves be-
LV e k. 4 v — »
v, VS VDN cause solder joints are eliminated. Cooling is
. v IR better because fewer components interrupt
M-6TL-99 9D the airflow.
The design and cost saving possibilities are

endless with Micaply Ohmega. Call or write

Micaply Ohmega Resistor Discrete Resistor ; s
Array Circuit Array Circuit :rc:::tys fc;r acpr?r?;)ttee\éal::tilotq of ')ftc>etxrrtreqU|re
Manufacturing cost Manufacturing cost il 2 salind il
excluding connector excluding connector:

See Micaply Ohmega at

15(2 46c Wescon Booth 2108

Micaply.

Laminates for Electronics

The Mica Corporation ® 4031 Elenda Street, Culver City, California 90230 e (213) 870-6861 @ TWX: 910-340-6365 ® Telex 674999
Micaply Internationai e  Silloth, Cumberland, England e Silloth 571 e TELEX: 85164120 e Cable: Micaply Silloth
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New products

Components

Multiplier holds
error to +0.1%

High-accuracy module uses
transconductance technique
to bring price down to $139

Like operational amplifiers and
data converters, multipliers are rap-
idly gaining acceptance as building-
block components. But the precision
units, those having an accuracy to
within *0.1%, are usually relatively
high-cost items, with price tags of
around $200, because they employ a
sophisticated circuit technique
called pulse-height/pulse-width
analysis. The simpler and less ex-
pensive transconductance multi-
plier, which uses transistor currents
to find the product of two inputs.
has been limited to an accuracy of
within +0.2% to +0.5%.

However, Function Modules of

§
Irvine, Calif.. is introducing a four-
quadrant transconductance multi-
plier that boasts a maximum full-
scale accuracy of within £0.1% and
that costs only $139 in quantities of
1 to 9. The accuracy figure applies
to operation in any quadrant and
over the full input voltage range of
+10 volts. Moreover, since all lin-
earity, gain, and offset errors are ac-
counted for in the accuracy specifi-
cation, the unit’s nonlinearity is held
to a mere +0.04%.

The new multiplier. model 560,
also minimizes temperature drift.
Internal compensation permits the
unit to hold drift error to a max-
imum of +0.01%/°C. Like the accu-
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racy callout, this figure is a full-scale
specification that includes all lin-
earity, gain, and offset errors.

Although it's a precision unit, the
model 560 is a small modular pack-
age. measuring just 2 by 2 by 0.4
inches. In addition to multiplying, it
can be used for dividing. squaring,
and finding square roots.

The unit’s frequency response is
impressive, better than that of sev-
eral other precision multipliers. Its
small-signal 3-decibel bandwidth is
25 kilohertz, and its amplitude re-
sponse remains flat to within 1% out
to 500 hertz. The full-power re-
sponse extends out to 5 KHz.

Both the X and Y inputs have an
impedance of 100 kilohms and can
accept signals of up to *16 v max-
imum. Slew rate is 300 millivolts per
microsecond. while settling time to
rated accuracy for a 20-V step input
is 80-us. Output voltage can swing
+10 v at *5 milliamperes; output
impedance is only 1 ohm.

Function Modules Inc.. 2441 Campus Dr., Ir-
vine, Calif. 92664 [341]

Low-priced accelerometers
require no amplification

A series of accelerometers is avail-
able in one-, two-, or three-axis con-
figurations. All feature full-range
outputs up to 50 millivolts per volt.
The units do not require amplifica-
tion because they avoid external sig-
nal conditioning, and they are de-
signed for a variety of applications,
including aerospace engineering.
dynamic simulation. and industrial-
control systems. Other features are
shock endurance of 100 g, and high
linearity. Price ranges from $195 to
$295, depending on axis.

DSC Inc., 8490 Perimeter Rd. South
Seattle, Wash. 98108 [344]

Reed switch operates
without metal contacts

A keyboard-type reed switch called
the 2700 series can be panel-
mounted or soldered to a circuit.
The switch features a low-friction

mechanism that has no metal-to-
metal contact. An internal magnet is
positioned so that reed action is
positive, and no magnetic inter-
ference is generated between

switches. Contact bounce is limited
to 0.4 millisecond. and resistance to
200 milliohms maximum. The unit
will handle up to 500 milliamperes
in dc-resistive applications.
Maxi-Switch Co., 3121 Washington Ave.
North, Minneapolis, Minn. 55411 [345]

Coaxial attenuator can be
controlled by a computer

A frequency range of dc to 100
megahertz, usable to 300 MHz, is of-
fered by a programable rf coaxial
attenuator. The unit, which can be
remotely controlled by a computer
or other conventional means, ac-
cepts a six-bit parallel binary input
that switches the attenuation over a
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fUJITSU Economical -~
General Purpose
Relays

Features:

* Large contact capacity....3A at 30V DC or 115V AC, resistive load.

* 4PDT contacts.

* Small and compact....29.5 x 21.5 x 32.6mm.

* Minimum of 50 million operations in mechanical life.

+ Type 393 and 394 available according to application.
Type 393: Plug-in type using special socket.

Type 394: For printed circuit board use.
* Size of socket....29.5 x 21.5 x 10mm.

Ratings:
For DC Relay
R . . Coil Resistance Max. Pick-up
D !
esignation Coil Rated Voltage (£ 15%) Voltage
393 D 006/4A 6V DC 33 ohms Up to 80%
394 D 012/4A 12v DC 132 ohms at rated
D 024/4A 24V DC 525 ohms voltage (20°C)
D 048/4A 48V DC 2100 ohms
D 100/4A 100V DC 8500 ohms
For AC Relay
Designation Coil Rated Voltage Coil Powe!’ Max. Pick-up
Consumption Voltage
393 A 006/4A 6V AC
394 A 012/4A 12V AC 1.6 VA Up to 80%
A 024/4A 24V AC (At 60 Hz) at rated
A 048/4A 48V AC voltage (20°C)
A 100/4A 100V AC
A 115/4A 115V AC
Communications and Electronics
Marunouchi, Tokyo, Japan
MAIN PRODUCTS O Telephone Exchange Equip 0O Carrier Tr O Radio C 0O Space € s Systems

D Auto Radios & Car Stereos (YEN) O Elsctronic Ci
Controt Equipment (FANUC) O Remote Control & Tel
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range of 0 to 63 decibels in 1-dB
steps. The device is available in
STEPS. The device is available in
50- or 75-ohm versions, and features
a maximum current rating of 90
milliamperes.

Matrix Systems Corp., 20426 Corisco St.
Chatsworth. Calif. 91311 [346]

Trimmer measures
0.15inch in height

A trimming potentiometer, 0.15
inch high. is designated the modet
82. The unit has built-in standoffs to
permit board-washing without add-
ing to the over-all mounting height.
Also offered are infinite resolution
and a rate of resistance change typi-
cally less than 0.5% during the first
1.000 hours of operation. Tempera-
ture coeflicient in all resistance val-
ues is a maximum of +100 ppm/‘C
over the full operating temperature
range. Price is $1.40 in quantities
less than 10.

Beckman Instruments Inc., Helipot Division
P.O Box 11866, Santa Ana, Calf 92711
[347)

Snap-in rocker switch
has a low profile

The model J-50 subminiature snap-
in rocker switch stands 17/32 inch
above the panel surface and has an
over-all length of 0.715 inch. The
unit. available in over 30 versions,
offers 100,000 make-and-break
cycles and can be specified in 1-, 2-,
3-. and 4-pole double-throw config-

‘\_.-.;’»g
Rl s

K
-
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If youd rather be golfin

Let SAE solve your packaging problems.

Are the problems of component selection, packaging,
and systems assembly interfering with your golf game?
Then delegate all that to us. You can concentrate on
grooving your swing.

Only SAE provides a complete packaging service in your
choice of three systems: Plug-in, Planer, and Dipstik™.

We manufacture all the hardware for plug-in systems,
including PC cards, card guides, card files, enclosures,
connectors, sockets, mounting and bussing.

Prefer planer? We'll provide the logic panels, mounting
hardware, sockets, and all peripheral items.

Or investigate our unique Dipstik. It gives twice the IC
density as PC methods, and eliminates lots of hardware.

Whichever method you choose, we can supply the com-
ponents for you to assembie yourself. Or, we'll pick the
parts, do the assembly, and let you do the wiring. Or,
we'll provide everything: components, assembly, and
Wire-Wrap®. So, just call us in . . . and you go out golfing!

Free bumper sticker for your desk. Flaunt your favorite
sport. Or, if something else turns you on, tell us. Maybe
we can send you a bumper sticker for that, too.We'll also
include a brief brochure describing how we can relieve
you of systems packaging hang-ups. Write us:

Id rather be

Stanford Applied Engineering Inc.

340 Martin Avenue, Santa Clara, California 95050 Telephone (408) 243-9200 — (714) 540-9256 — TWX 910-338-0132

Electronics/September 11, 1972
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New products

urations. Contact is made on the op-
posite side from the depressed posi-
tion of the rocker.

C&K Components Inc., 103 Morse St., Wa-
tertown, Maine 02172 [348]

Pushbutton switch offers
multifunction operation

A lighted pushbutton switch offers

=4 low-power, multifunction operation.
L2 &)

A The series 300 is designed to replace
evaluathie guNe

single-button lighted pushbutton

fn R i‘?‘
\J
S

switches with high-power require-
ments that designers have often
been forced to use in low-power sit-
uations. Applications include bank
terminals, calculators, and copiers.
Price is $1.25 per station, and split-
legend models are available at less
than $1.60 per station.

Oak Industries Inc., Switch Diwision, Crystal
Lake, lIl. 60014 [349]

Reed relay is available in
14-and 18-pin DIPs

A series of dual-in-line-packaged
reed relays includes more than 150
models. The GB820/830 family of
14- and 18-pin units offers a variety
of contact configurations and coil
voltages. Forms available include
Form A, 2 Form A, Form B, and

N

1

a Device Corporation
' Tec Street p
ksville, N. Y. 11801 ¢ (516) 433-5330 . ' v

Please send my FREE copy of the Synchro .
Conversion Guide and application notes as mentioned above.

Check here if you would also like to receive—FREE—DDC’s

(] New A/D-D/A Converslon Guide
(7] New Wideband Amplifier Guide.

T e

MlE Form C. Coil voltages of 3, 5, 12
TITLE and 24 vdc interface directly with-
COMPANY out additional buffering. Prices be-
ADDRESS gin at $1.43 each in 1,000-lots.

CITY STATE ZIP Grigsby-Barton Inc., 3800 Industrial Dr

L T

Rolling Meadows, lIl. 60008 [350]
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Press here

to save on lighted

pushbutton s
toniodepn S

buys all
the switch
you need.

Oak's Series 300 gives you good looks and a
small price-tag in lighted pushbutton switches.
Plenty of switching performance for most jobs,
without paying a premium. Even the Series
300 Split-Legend/4 Lamp Switch is less than
$1.60 (normal latch, 2P2T, glass alkyd insula-
tion, no engraving, less lamps.)

Three versions
with switching up to 4P2T.

Choose from single, dual, or four famp dis-
play as well as non-lighted type. One to twelve
station, momentary, interlock, alternate action,
or any combination available on the same
switch bank. Lockout feature available for all
types. Power Module 3A125VAC. Lighted in-
dicators are identical in size and appearance,
but without switching.

Built to takeit.

Series 300 is built for reliable perform-
ance and long life. Applications galore
—bank terminals, calculators, and copy
equipment.

Gang them up
by the dozen.

Order up to 12 switching
stations on a single
channel, any switching
mix, with convenient
panel-mounting studs. Color
selection: white, lunar white,
yellow, amber, orange, red, green, blue.
Choose silk-screened, hot-stamped, or
engraved-and-filled legends. Split-
legend switches can be specified with
any two, three, or four colors on insert-
able legend plates.

"“l{ Industries Inc.

SW'TCH DlVlSlON /CRVSTAL LAKE, ILLINOIS 60014

TELEPHONE: 815 . 459 « 5000 & TWX: 910 - 634-3353 ® TELEX: 72« 2447

Electronics/September 11, 1972

witches.

Modular design.

Single-legend/single-lamp, split-legend
/4-lamp, and single-legend/redundant
lamp switches have snap-on lamp hold-
ers. Plus replaceable legend plates, lens
caps, and button assemblies. Front-
panel relamping, too, without special
tools on all types.

Write for our Series 300 Brochure
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The amplifier-per-channel
Neff system 620

i Like marrying
~=\ Miss Americaand
N\ = © B finding ovut that
) — &L she can cook too!

A N G A L Bt il e M i B s s S S S - -

£
"".---.‘ i Al LA X S “-““

You marry a ravishing beauty. Then, after the honey-
moon, find out she can cook up a storm, and balance
the budget too. That's getting more than you bar-
gained for.

3 ™ Our good looking Neff System 620 also gives you
! more than you bargained for. Both in performance

- ’ lﬁand economy.
= / Behind that handsome 7-inch high front panel is a

w— . -~ complete data acquisition system. 64 field-proven

”,—_’f ot "‘"\“‘ 3 Neff differential amplifiers and active filters — one

-~ ( ; for each channel. Plus a high level FET multiplexer,

f/.' a gain programmable amplifier, a high speed 14 bit

/ = N/ ADC, and TTL control logic. All you supply are the
, transducers and the computer.

i
&:"""'I”FF#"'"'I Everyone agrees that for performance, the amplifier-

per-channel approach is the way to go. With complete
isolation right at the signal source, higher CMR, less
crosstalk, lower noise, higher speed, greater accu-
racy, continuous analog outputs, protection against
loss of data on other channels, and filtering after
amplification, where it belongs.

The price is a happy surprise, too. Less than $150 a
channel. And expandable. Just add 3 more boxes for
a 256 channel system which prices out at under $40K.
Or order the big configuration. Up to 2,048 channels!

We're getting orders for System 620 from all over the
world. For applications we never knew existed. So
send for the complete story on this thrifty beauty
that's cooking up a storm in data acquisition circles.

EFF

- A~

1088 East Hamiiton Rd., Duarte, California 91010
Telephone (213) 357-2281 TWX 910-585-1833

Circle 166 on reader service card

|




New products

Instruments

$345 multimeter
has autoranging

Second product, a digital
panel meter, is thin enough
to mount outside panel

Low-cost digital muitimeters can’t
have all features, and autoranging is
usually one of the first to be elimi-
nated after the number of digits is
set. Most of the inexpensive units
have manual range selection; an ex-

ception is the new model 8310 from
California Instruments Co.

This 3%-digit unit offers auto-
matic ranging, yet is priced at $345.
The performance of the 8310—other
than the number of gas-discharge
digits—isn’t limited either: it pro-
vides automatic zeroing and auto-
matic polarity selection, plus a wide
choice of ranges. Part of the reason
for the modest price is that it is
manufactured in Japan and sold
and serviced in the U.S. by Calico.

William L. Barker. marketing
manager, points out that the unit
uses standard American-type com-
ponents, such as Msl devices. for
easy servicing. The multimeter. built
around a dual-slope integrator. has
dc ranges of 2 to 1,000 volts, with
accuracy within 0.1% of reading
plus one digit. 40 decibels of nor-
mal-mode rejection and 80 dB of
common-mode rejection at 60 hertz.
On ac, the highest voltage displayed
is 350 volts, and accuracy is within
0.3% of reading plus two digits on
the 2-. 20-, and 200-volt ranges. Fre-
quency range is 45 1z to 20 kHz.

The 8310 measures resistance to
200 megohms, higher than most
low-cost instruments. Accuracy is
within 0.5% plus one digit up to 200

Electronics/September 11, 1972

kilohms. Maximum source current
is 10 milliamperes on the lowest
range (to 200 ohms). and drops pro-
portionately on the higher ranges.
Accuracy specifications are appli-
cable for 30 days. and reading rate
is two per second.

Among the options are current
shunts suitable for ac or dc mea-
surements to 2 amperes, high-volt-
age probes to 26 kilovolts dc, 1 kv
ac, and rack-mounting adapter. The
instrument operates from 115 Vvac.
The price of $345 includes carrying
case and test leads.

Calico is also marketing what ap-
pears to be the first digital panel
meter that is so thin it can be
mounted on the outside of the
panel. The meters. designated as the
8330 series. are not tiny at 2 inches
by 4% in.. but they are only % in.
thick. so they can be mounted on
front panels without the need to cut
large holes.

Other features have resulted from
the type of mounting chosen. For
one thing, a single circuit board is
used. eliminating interconnections
between boards that are often a
source of trouble. There's not even
any external connector, just direct
wire connections to the circuit
board. The 3-%-digit LED display is
accurate to within 0.1% *1 digit.
The LEDs fit snugly against the face-
plate and cannot be displaced. Life
expectancy of the LEDs is given at
250.000 hours by the company. and
the viewing angle of the planar nu-
merals is 150 .

One advantage of the outside
mounting is that the unit is isolated
from heat sources within the cabi-
net. Temperature range is 0 to 55
C. and a three-step integration tech-
nique assures maximum zero and
full-scale stability with respect to
temperature and time.

The 8330 operates from the same
5-volt supply used by transistor-

I

transistor logic. Various ranges are
available: 200 millivolts. and 2. 20.
and 200 volts. The display is bipo-
lar, with both plus and minus signs
displayed. When the DPM is out of
range. the main digits drop to zero
and flash on and off. For systems
use. the meters have stored
DTL/TTL-compatible BCD output.
Price of the 8330 series units is $115
in quantities of 1 to 100.

California Instruments Co., 5150 Convoy St.,
San Diego, Calif. 92111 [351]

Meter pinpoints frequency
of a 60-hertz system

Responding instantaneously—within
two cycles—to changes in frequency.
a digital-display meter is designed
to show the exact frequency of a
nominally 60-hertz system. Accu-
racy to within 0.1 Hz is achieved by
digital measurement of each period.
using a quartz crystal as a time stan-

dard. The range of the meter is
59.00 to 61.00 Hz. and overrange is
indicated by a plus or minus sign. A
400-Hz meter is also available. This
meter has a range of 395.0 to 405.0
tiz. and accuracy is to within 0.1 Hz.
Herbst Associates Inc, P.O. Box 205 East
Hanover, N.J. 07936 [356]

Programable dc amplifier
holds gain error to 0.01%

A family of programable dc ampli-
fiers for use in data acquisition and
process-control  systems s desig-
nated the 760 series. The units ac-
cept transistor-transistor logic bi-
nary commands or 10-line logic
controlling up to 10 gain steps.
Standard or optional capabilities in-
clude a maximum gain error of
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The fact is, when many electronics manufacturers have aug-
mented their engineering and production people with our spe-

I rv us ciahzed staff in the design, development and material selection,

plastlcs usually is the answer to a superior
product. These same manufacturers

rely on us to proceed with mold making

lntegrated to production on our own In

t ey a plant injection, compression or transfer molding ma-
can % is unlimited. Sophisticated electronic parts often require
precise, secondary operations—drilling, tapping. grinding

and polishing—all provided by Del-Val. In addition, parts

areultrasonically cleaned before delivery to assure better

parts, uncontaminated and ready for assembly.

chines. Dehveries are always on a satisfactory schedule

regardless of the precision and volume demanded by

the customer. Thermoplastic or thermoset—our versa-

If you've been thinking plastic components,

o as Ics think Del-Val—the people who offer the most
comprehensive service in the plastics industry.

- . -

'——-

tility in design engineering, mold making and production

DEL VAL PLASTICS

DIVISION OF WEHCO PLASTICS, INC.
Box 108, River Road, Tullytown, Pa. 19007
(215) 949-2777 « Phila. (215) 627-5590

<P
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New products

0.01%, maximum drift of 1 micro-
volt per degree Celsius, a common-
mode voltage rating of 300 volts,
126-decibel common-mode rejection
ratio. active filters, and dual out-
puts. Prices start at $695.

Ectron Corp. 8133 Engineer Rd.. San Diego,
Calif. 92111 (357]

Tester checks components
at temperatures up to 200°C

The model TP22 Thermospot Jr.
system is designed to test compo-
nents at temperatures above am-
bient to 200°C. The instrument in-
corporates low-noise. optically
coupled, zero-cross switching con-
trol, a mirror-scale thermistor ther-

overheat and control
lights. The presettable temperature
is transferred by the tip. The probe
(with appropriate adapter) is
brought into contact with the com-
ponent on the tester or on the circuit
board and brings it quickly to the
desired temperature. Accuracy of
the instrument is to within+1°C. The
price is $750.

Temptronix Inc., 591 Hiliside Ave.,
ham. Mass. 02194 [358]

mometer,

Need-

Low-profile graphic recorder
avoids dead-band problems

A high-resolution graphic recorder
can be tailored to meet different re-
quirements and installations. The
unit, which is only 7 inches high in
its tabletop configuration. uses
solid-state servo systems and en-
closed infinite-resolution slide wires
instead of helically wound resist-
ance elements. This insures high
precision and eliminates dead-band
problems. Many different chart
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Adar Associates, Inc.
85 Bolton Street, Cambridge, MA 02140

Gentlemen:

Please send me details on [] Dr. 12 [] Dr. 32-11
] Dr. 64 ] Look, while you're at it, tell me
about the whole series.

NAME
TITLE
COMPANY
STREET
CITY.

STATE._

THEDOC

Doctor 12.

The smallest and newest in the
Doctor series provides the most
complete functional testing
available. Dr. 12 tests core
memories for mini and maxi
computers, semi-conductor add-
on memories, memory cards,
Shift Register memories, ROM’s
and RAM'’s. Up to 72 bits wide
and down to 125 nanoseconds.
Test programs are activated via a
CRT-keyboard link. That means
flexibility. But it means about
half what you’d expect to pay.
Send for more facts.

AdarAssodates,

Doctor 32-11

Doctor 32 was the first of our
Doctor series. More of them
have been sold than any other
computer-controlled, high speed
functional test system in exis-
tence. And the most important
customer requested options have
been incorporated into the new
-IT configuration. Doctor 32-11
tests 959, of all digital IC’s. And
it does it functionally, paramet-
rically, and dynamically. Dr.
32-11 has a highly refined soft-
ware package which includes
data logging, automatic device
characterization, and schmoo
plotting. Send for more facts.

Doctor 64.

This is the big one. It tests
everything. SSI, MSI, LSI,
MOS, Bipolar, Hybrid, ROM’s,
RAM’s, Shift Registers, Logic
Arrays. Dr. 64 tests functionally,
parametrically and dynamically.
It does all of today’s testing,

and most of tomorrow’s as well.
Dr. 64 is the most cost effective
svstem available. It does pro-
duction testing, device charac-
terization, engineering evalua-
tion, incoming inspection.
Everything. Send for more facts.
Or call.

Inc.

85 Bolton Street, Cambridge, MA 02140, Call Fran Bigda collect: (617) 492-7110

See a Doctor at WESCON, Convention Center, Los Angeles.
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Adar’s booths are 1911 & 1912.
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Deltrol Controls, Milwaukee,

uses our Plenco 369 Black G.P.
Single Stage Phenolic Compound
for molding the terminal panel
and contact armature of their
Model 160 General Purpose

5 & 10 Amp Plug-In Relay as well
as their Models 165 and

170 Relays.

Why Plenco 3697 Deltrol ticks
off the reasons: “‘One, it has
electrical properties we require.
Two, it molds well. Three, it

has dimensional stability. And four,

it has an acceptable cost factor.”

170

onPlenco. -

x e U

1 - | 2>

We need add only that Deltrol
uses the injection method in
producing these precision
components. And that we invite
you to join this manufacturer and
an industry-wide roster of others
who have “‘plugged-in’’ on Plenco.

PLENCO

THERMOSET PLASTICS

PLASTICS ENGINEERING COMPANY
Sheboygan, Wis. 53081

Through Plenco research . . . a wide range of
ready-made or custom-formulated phenolic,
melamine, epoxy and alkyd thermoset
molding compounds, and industrial resins.
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speeds are standard. both by gear
selection and transmissions. The
unit is designated the Servo/riter 1L
Texas Instruments Incorporated, Digital Sys-
tems Divison, P O. Box 1444, Houston
Texas 77001 [359]

Volt-ohmmeter has FET
circuit for 10-MQ impedance

The model 666 circuit tester is a
volt-ohmmeter that offers 12 ranges
with a lowest full-scale range of |
microampere. The unit also pro-
vides 18 voltage ranges from 100

millivolts full scale through 1.000
volts. and 14 resistance ranges fea-
turing seven low-power resistance
ranges for in-circuit measurements
on semiconductors. Other features
include a differential FET input cir-
cuit providing 10 megohms imped-
ance. This circuit design eliminates
the need for frequent battery re-
placement and assures 400 contin-
uous hours of operation. Price is
$132.50.

Weston Instruments Division, Weston Instru-
ments Inc., 614 Frelinghuysen Ave., New-
ark N.J. 07114 [360]
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There's onlyone
good way to solder
posts and contacts

to a PC board.

bridging, peaks, icicles, board
delamination or damaged plated
through-holes. After reflow, post and
Here's how it works. contact ends are clean and ready
We predeposit solder bands on . for point-to-point wiring. And can
our feedthrough posts, IC receptacles Two-sided PC board | ‘ be replaced without damage to
and PC connectors. In the exact the board.
widths and locations you want—within Find out specifically how our
.005-inch. So—with solder already in
place—all you have to do is insert

! | o selective presoldering can give you
})!l - better panels at lower cost. In your
and reflow. No masking, preforms or v‘ house or ours.

That's how we do it. And it’s proved
to be less costly and more reliable
than wave, dip or hand soldering.

complex wave soldering. Write to: AMP Incorporated,

And no problems with wicking, Industrial Division

. \ Harrisburg, Pa. 1710S.
Multilayer board

Stacked-layer

assembly ‘ : ! ! .

—

INCORPORATED

Manufacturing and direct sales facilities worldwide: Barcelona, Brussels, Buenos
Aires, Frankfurt, London, Mexico City, Pans, Puerto Rico, Sao Paulo,
s'Hertogenbosch (Holland), Sydney, Stockholm, Tokyo, Toronto, Turin, Vienna
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New products

Data handling

Keyboard sells
in $50 range

Simplified key switch,
calculator market growth
help to reduce price

An elegantly simple key switch al-
ready being used in most American-
made calculators appears to be a
major factor in what Controls Re-
search Corp. calls the lowest-cost
standard alphanumeric keyboard on
the market. The fully decoded 53-
key board is priced at $49 each in
quantities of 5,000. or $53 in quan-
tities of 1,000. The company also
makes conventional reed-relay key-
boards.

The Santa Ana, Calif.. company
developed the basic switching mech-
anism, Bi-pac, in an effort to make a
minimume-cost, reliable product for
high-volume calculator applications.
The contacts consist of two concen-
tric gold-plated springs, one larger
and taller than the other, and end-
ing in a straight section across the
diameter of the top. The larger
spring is depressed by a plastic key-
top, making dual contacts with the
inside spring, and the spring action
provides both operator feel and re-
turn action. The ends of the springs
are continued through the mounting
plate, where they form the termi-
nals. Only five parts are used, and
only three move; typical key
switches are made with from six to
12 parts.

Electronics/September 11, 1972

Controls Research is supplying
the switch in quantity (about
750,000 closures per month) to such
calculator companies as Eldorado.
Commodore. Master Calculator,
and Garrett Comtronics, and to
makers of point-of-sale and other
nonstandard terminals. The keys are
manufactured in modules of four,
five, or six switches, and the differ-
ent modules are staggered in the al-
phanumeric keyboard for maximum
stiffness, compared to keyboards us-
ing individual keys. The mechanism
has been tested to over 10 million
cycles per switch. says Keith A.
Sharp, president. The model 7100
keyboard provides four-mode ASCIl
coding, two-key rollover, low-profile
design, dynamically scanned TrL
MsI encoding. and standard type-
writer keyboard configuration.

James P. Antrim. marketing vice
president, attributes the low price of
the keyboard to a combination of
more than merely a simplified
switch. He cites manufacturing eco-
nomy. including an assembly plant
in Tijuana, Mexico, and heavy mar-
ket penetration by the basic switch.

“The rapid growth of the calcu-
lator market is chiefly responsible
for the lower-price keyboards.” says
Antrim. The price of low-cost calcu-
lators virtually eliminates reed.
solid-state, or other high-price-per-
contact key switches. He says that
more than 200.000 Bi-pac switch
modules and calculator keyboards
have already been installed. It’s this
extensive use that made the low-cost
alphanumeric keyboard a profitable
venture.

Antrim points out that keyboard
prices have dropped significantly in
the last few years—from about $195
in 1969 to $95 early this year. “Of
course, the possibility of" an 8-mil-
lion-piece keyboard market by 1975
does give an added incentive,” com-
ments Antrim. It is estimated that
calculators alone will account for
about 50 million key switches by
1975. Switches for terminals should
reach some 30 million in the same
period.

Although there is some confusion
regarding market projection. An-
trim predicts that. besides calcu-
lators, a large portion of market

growth will be in traditional data
processing equipment—key-to-stor-
age devices. terminals. and data
recorders.

Sample delivery of the keyboard
is from stock. Special configurations
are also available.

Controls Research Corp.. 2100 S. Fairview,
Santa Ana, Calif. 92704. [361]

Key-to-disk system
handles up to 64 stations

Real-time data editing capability is
a feature of the model CMC 18
Keyprocessing System that can sup-
port up to 64 stations. The unit pro-
vides 29 million characters of inter-
mediate disk storage and includes a
user language for entry of special
data validation problems. Also fea-
tured are automatic insertions of

nd,

S—.

frequently used constants, and con-
ditional data-checking branches.
The unit can be configured in a
panel display, with a video display.
or intermixed. Price is $2.800 a
month, plus $70 for each keystation.
Computer Machinery Corp., 2231 Barring-
ton Ave., Los Angeles, Calif. 90064 {365}

Disk/formatter provides
random access in 75 ms

A large-capacity data stor-
age/retrieval system for use in
small-to-medium-scale data appli-
cations is called the Mega-Stor. The
combination disk/formatter allows
a choice of 12, 16, 24. or 32 sector
sizes, and sector data formats are
from 32 to 256 words. Disk spindle
speeds are 1.500 or 2,400 rpm, and
average random data access time is

173



|
Thelatest word ...

inreaders:
reliability

Phototransistors provide maximum
noise immunity and no read errors.

Rugged light emitting
diodes (LED's) provide an
indefinitely long-
lived light source.

no errors.

Fully-proportional reel
servos provide gentle tape
handling at any speed.

Stop-on-character at all
speeds with no overshoot.

Step motor drive has only a
single moving part and an MTBF of
over 10,000 hours.

Free demO: We've got the most reliable,
most convenient line of OEM punched tape readers going.
And we're ready to prove it. Just tell us what you need and

we'll lend it to you for 30 days, free. Choose any model
from our $500 Mini-Reader to our 750 ch/sec Series 8000 and
put it through its paces. If it doesn’t do your job more
reliably than any competitive reader, simply return it.
But it's only fair to warn you: we don't get many back.

E[ECQ OEM readers and spoolers

~ EECO, 1441 E. Chestnut Avenue, Santa Ana, California 92705 - Tel: (714) 547-5651
Circle 174 on readerservice card

FIGHT
THEM ALL...

Heart Attack

Stroke

High Blood Pressure
Rheumatic Fever

GIVE "% HEART FUND®

174

Self-cleaning heads read all
tapes with no adjustments,

75 milliseconds in this fixed-platter,
moving-head disk system. Price is
under $6,000.

Xebec Systems Inc., 566 San Xavier Rd
Sunnyvale, Calif. [366]

Plug-in module
polls phone numbers

A plug-in module, designated the
model 906014, automatically polls
telephone numbers, either in se-
quence upon a single command or
individually on a discrete command
for each address. Inter-address tim-
ing is adjustable to allow various

lengths of transmissions in the se-
quence mode or may be disabled to
wait for a command between ad-
dresses. The unit can handle up to
15 14-digit numbers. Price for the
polling module is under $100 in
small quantities.

G-V Controls, a division of Sola Basic Indus-
tries, 101 Okner Parkway, Livingston, N.J.
07039 [367]

Terminal provides phone
and telegraph channels

The model 102 telephone-plus-tele-
graph terminal operates from either
a 115/230 volt ac or station dc bat-
tery. The unit provides two full-du-

plex 75-baud channels; one tele-
graph channel in two- or four-wire
configuration; and in-band 20-hertz
signaling for E and M dial pulses.
Combiners are provided for various
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« HIGH

PERFORMANCE

FROM THIS MINI DIGITAL PRINTER

MODEL 102 i) LY = SHIN SHU SEIKI CO., LTD.

Specifications: ® Features:
® Print speed: 3 lines per second
® Column capacity: up to 18 columns *HIGH RELIABILITY
® Characters: up to 13 positions; A
numerals 0 thru 9, and other COMPACT SIZE
symbols available e VERY COMPETITIVE PRICE
® Voltage: 15V.D.C.
- - —— Contact nearest office for
® ! Dimensions: 5.7 width complete information on all
“ T models covering the entire
X4:6 |engfh x3.3 haight field of economical Digital
® Weight: 3.3 Ibs. Printers for every application.

Sales Agents: €. ITOH & €O. (America) INC.

245 Park Avenue, New York, N.Y. 10017  (212) 986-7900

555 South Flower Street, Los Angeles, Ca. 90071  (213) 687-0610
Suite 1004, Simpson Tower, 401 Bay Street, Toronto 103, Can. (416) 366-9263
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Excellon

recommends
Gale.

Gale wave soldering systems really
impressed us.

So much, in fact, that we're
now the sole distributors for them
world-wide.

Here are some of the reasons
Excellon chose Gale over a lot of
other kinds.

First, they're constructed for long,
trouble-free service. Frames are
welded, not bolted. Conveyor rails
are extruded in one continuous
piece. And electronic controls are
all solid state.

Second, they're flexible. For
example, Gale's unique oil intermix
design provides infinitely variable
mixtures. There's no oil orifice to
clean or clog, though. And the unit
may be operated oilless, if desired.
For further production flexibility,

Gale offers a wide choice of pallet

or palletless conveyor combinations.

Third, they're safe. Stepless pump
speed control permits safe, splash-
free, wave startups, every time. Gale
electrostatic smoke eliminators
allow safe operation without vent-
ing. And the heaters are designed
for maximum operator protection

Fourth, Gale wave soldering
machines are among the most eco-
nomical you'll find in both price and
operation.

And finally, Gale offers a variety
of equipment types, sizes and
options for every kind of produc-
tion need.

For full details on the Gale pack-
age that fits your needs, call or write
Dick Hogan, Sales Manager. His
number is (213) 325-8000.

New products

methods of diversity operation typi-
cal of hf radio-telephone circuits.

TM Systems Inc., 682 State St. Ext., Fairfieid,
Conn. 06430 [368]

Touch-tone receivers
aimed at data systems

Two versions of Touch-tone receiv-
ers are designated the models TD
112 and 113. Both convert standard
two-tone signals into one of 12 TTL-
compatible signals, and provide a
TTL logic zero and strobe for a valid
input signal. The 112 accepts all
touch-pad tone pairs when used in
private systems with dedicated lines,
and the 113 accepts all valid Touch-
tone signals over the commercial
telephone range or may be used
with a touch pad directly in private
systems. Applications include data
terminals, security systems, mobile
communications. and credit systems.
Teletron Co., 40 Eliiott St., Melrose, Mass
02176 [369]

Data entry terminal
built for low volume

A new version of the model 88 data
entry terminal for low-volume ap-
plications rents for $395 per month.
The unit provides the user with key-
punch-type data entry and 1BM 2780
communications capabilities at re-
mote locations without requiring
keypunching or batch-terminal fa-
cilities. The basic configuration of
the model 88-21 consists of a stored
program control unit, a storage
drive and cartridge, an 1BM Selectric
typewriter, and an auxiliary 10-key
numeric keyboard. The control unit
operates in either the entry or com-
munications mode.

Data 100 Corp., 7725 Washington Ave
South, Minneapolis, Minn. 55435 [370]

23915 GARNIER / TORRANCE, CALIFORNIA 90505
Phone: (213) 325-8000

Telex 674562 — Cable EXCELLON Torrance I

Excellon g:

Excellon Sales and Service in ENGLAND » FRANCE » SCANDINAVIA « W. GERMANY « SPAIN
HOLLAND » ITALY » ARGENTINA « ISRAEL » AUSTRALIA « HONG KONG » TAIWAN * JAPAN
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Centralab Substrates/ScoreStrates”..
in line with your design requirements

Write
Centralab

for

Builetin

No. 1057TC2

Your first step—your most important

Centralab Substrates and ScoreStrates
have already made the circuit in com-
puters, office machines, communications
equipment, home and portable appli-
ances and a variety of other electronic
uses. They've helped microcircuit
designers get reliability every step
of the way.

They can help you. Whatever your
designs require, Centralab has it
available. Specify aluminas — 99.6%
or 95% — steatites, titanates, plain
or metallized.

Active in engineered ceramics since
1928, Centralab pioneered thick film
circuitry and substrate requirements
with the first Packaged Electronic
Circuit in 1945. Today, our
proprietary tooling and fabricating
processes are keeping pace with the
demands of microelectronic applications.
We offer you substrates for most types

Electronics/September 11, 1972

of deposition. Available in simple or
complex shapes, a range of thicknesses
with holes, slots or plain; as Score-
Strates with accurate break lines and
a choice of finishes. And they all meet
or exceed industry standards for
quality, price and lead time.

Today, we're a leading supplier of
substrate materials to other manu-
facturers, and we are also our own
largest customer (over 500 million in ten
years). To us developing better and
more reliable substrate materials for
electronics means higher quality for
Centralab electronic components. It
will mean the same to your products.
And your customer's products, too!

Your first step is your most important.
Let Centralab help you make your
circuit. For complete information, write
Centralab Technical Ceramic Sales.

GET CENTRALAB
THE “IN LINE” FOR
YOUR DESIGN

Hybrid Microcircuits
Pushbutton & Rotary Switches
Capacitors

Potentiometers

Technical Ceramics

Ceramic Packages
Semiconductor Devices

CENTRALAB
Electrorecs Dmsion
GLOBE UNION INC

5757 NORTH GREEN BAY AVENUE
MILWAUKEE WISCONSIN 53201

Circle 177 on reader service card 177



New solid-state lifetime
switches are Magic Dot’s con-
tribution to state of the art.
They operate on a capacitance
principle, have. no moving parts
—and last a lifetime.

Unique design advantages
include:

W Will not jam, wear or change
characteristics

B Logic compatible with zero
bounce

B Completely sealed for con-
tinuous performance in hos-
tile environments

B Flexibility in size, shape and
output characteristics

B No ‘behind panel’ space and
Ya” to ¥2” height

New Magic Dot switches can
give you the competitive edge
by significantly enhancing the
performance, reliability and
packaging of your product,
while they permit the mere
touch of a finger to become
man-to-electronics interface.
Write or call today for detailed
technical and applications
information.

these

switches
don't know
switches

MAGIC DOT, INC.

40 Washington Avenue South
Minneapolis, Minnesota 55401
612/333-8161

WESCON Booth #2921
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New produ_cg_

Subassemblies
Comparator runs
at 25 MHz

Modular dual unit offers

1-mV resolution, makes
pass/fail decisionin 1 ns

As operating rates rise in all types of
equipment. the widely used oper-
ational amplifier analog comparator
is hard-pressed to keep up. Oper-
ation below a few megahertz has
been usual, and the few types of

comparators capable of operating at
frequencies higher than 20 MHz
have had poor resolution. But along
comes Xincom Corp. with what it
calls a new approach that can help
users who need both resolution and
speed.

The result is a modular dual com-
parator that is capable of making
pass/fail decisions in 1 nanosecond
with a resolution as low as *1 milli-
volt. Brian Sear, the president of
Xincom. says that the product
should be especially useful in testing
new transistor-transistor logic and
emitter-coupled logic semiconductor
memories that operate at speeds to
25 MHz.

Xincom’s 3641 module, priced at
$440. uses a strobed design to etimi-
nate comparator indecision and the
effects of wideband noise. The effec-
tive input window is only 0.5 ns
wide, and the strobe can operate at
either TTL or ECL level. The input

Circle 178 on reader service card

signal is compared to a reference
over a +2-volt common-mode range.
The output delay for a TTL-level
change indicating pass or fail is 30
ns maximum, and terminated signal
lines are required because of the
high speed.

Two separate comparators are in-
cluded—one for high-level input and
one for low.

The module. 4 by 4 by 0.55 in,, is
packaged in Xincom’s so-called
pinto configuration, used by the
company for a range of modules in-
cluding digital-to-analog and
analog-to-digital converters. The
comparators feature long terminal
pins that are accessible above and
below each unit. They can be
plugged into circuit boards to form
special-purpose conversion and test
equipment, or they can be used in-
dividually.

The 3641 module, which requires
supplies of +5 v and *15 v, is priced
at $440.

Xincom Corp., Box 648, 20931 Nordhoff St.,
Chatsworth, Caiif. 91311 [381]

Sample-and-hold module
settles to 0.005% in 5 pus

The model SHM4l sample-and-
hold amplifier is for use with 12-bit
medium-speed analog-to-digital
converters. The unit has a max-
imum acquisition and settling time
of 4 microseconds for a 10-volt in-
put step and 5 us for a 20-volt input
step. Maximum dynamic transfer
nonlincarity does not exceed
+0.005%. maximum aperture time is
40 nanoseconds, and maximum
droop is 20 pv/ms. The unit, com-
patible with TTL, DTL and C-MOS
logic, has a dynamic input signal
range of +10 volts. Price for quan-
tities of one to nine is $135 each. A
companion model. the SHMA40,
which is designed for use with eight-
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What the industry taught us about
cheap OEM minicomputers.

Stripped for action.

Here’s a familiar approach. EI Cheapo !1.

Inreality, it's the good old Mod X

stripped of all the stuff that made the ~
old Mod X good. Instructions. Memory.
I/O facilities. Everything. But it's
cheap. It's really cheap. Only the
hum remains.

Dressed tokill.

Here’s the same machine in disguise.
Now it's hiding behind all the things
you have to hang on it to make it
work. Like a power supply and a
memory and some sort of 1/0 kluge
SO your system can talk to it.

Also hidden, of course, is the cost.
And it isn't so cheap any more.

Introducing the $3600 Interdata Model 74.
What you need is what you get.

Here's a new approach.

A $3600* general-purpose OEM minicomputer with the much-copied
third generation architecture of the Interdata New Series family
of minicomputers.

And that $3600 — lowest in its class — includes hardware multiply/divide,
16 general registers, directly addressable 8KB core expandable to 64KB,
an 80-ns solid-state Read-Only-Memory and a multiplexor that provides
an 1/0 system for communicating with up to 255 peripheral-oriented
device controllers.

We’ve even made the display panel optional because most QEMs don’t
need it. And what you need is what you get

At $3600, maybe we'll teach
the industry a thing or two. iNTBRDAT.&

2 Crescent Place, Oceanport, New Jersey 07757 (201) 229-4040. Atlanta - (404) 288-7000. Boston — {617) 890-0557..
Chicago — (312) 437-5120. Dallas — (214) 238.9656. Detroit — {313) 356.5515. Houston — (713} 783-1830.

*Basic B8KB Model 74 list. Los Angeles — (213} 640-0451. Palo Alto — {(415) 969-1180. Washington — (703) 525-4806. Toronto — (416} 678-1500.
With OEM discount, quantity of 18 —~ $2,520.00. United Kingdom — Uxbridge 51483, Sydney — NSW 4394155, West Germany — 0811/160031. Tokyo — 270-7711.
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LOWEST PRICE
CO.CHAMBER... $395

E‘l 3

ol

RW-1100

Now you can Go Fail Free without going broke! $395 buys
Associated's Model RW-1100 full range low/high tempera-
ture chamber, a compact bench unit lab-engineered spe-
cifically for small parts and assembly testing and quality
control. Associated hasn’'t scrimped on quality at your
expense either. Look at the full performance features
you'll get: —100°F to +350°F range (%" stability)...half
cubic foot work area...door-mounted temperature read-
out...solid state temperature control ... liquid CO; cooling.

LOWEST PRICE
MECHANICAL CHAMBER...

Sw-5101

For a full range military testing capa
bility, Associated’s benchtop model
SW-5101 extends from —100°F to
+350°F at a phenomenally low cost.
Add a host of other advantages such
as single compressor design for sim
plified maintenance...all solid state
. control...high temperature failsafe.
ASSOGUIED i

Both units are fully presented in the
ENVIRONMENTAL CHAMBERS a11-new, complete Associated Environ
w g A D E™ mental Equipment Catalog M-7-2. Why

not get the whole story today?

ASSOCIATED/JADE HUNTINGTON VALLEY, PENNA. 19006  (215) 947-3333

WESCON: Booth 1926
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SWITCH/INDICATORS

UL APPROVED!

100 ma, 5 or 15 amp, alternate or momentary action
switches mount on centers as close as '%," (15
amp, 24,"). Minimum life, 100,000 cycles.

Independent, isolated incandescent, neon or LED
lamp for indicator. Switch contact rating: 100 ma
@ 28 VDC; 5 or 15 amps at 115 VAC, 60 Hz or
28 VDC resistive. Priced as '>w as $3.60 jn quanti-
ties of 100-499.

For more information on UL rated switches — on

our complete line of display/control products —
write: TEC, Incorporated, 9800 N. Oracle Road,
Tucson, Arizona 85704. (602) 297-1111.

INCORPORATED
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VELO-TEC Static Electricity Guard System

Protects MOS and other devices from costly
electrostatic damage!
{

Table Top

Apron
- Tote Box

/9-’\ VELOFOAM

Wrist Ground-
ing Strap

Stool Cover

Floor Mat Grounding

Ribbon

VELO-TEC Static Electricity
Guard Svstem*
*Other Products (not shown): Arm Sleeves, Conductive
Bags and Dynastat Charge Neutralizer.

MOS and other sensitive devices are needlessly destroyed
by electrostatic charges during manufacturing, assembly
and packaging. The VELO-TEC Static Electricity Guard
System shown above, eliminates this problem by drain-
ing away any potentially damaging charges to ground.

Write or call for more information.

CUSTOM MATERIALS INC.

Alpha Industrial Park, Chelmsford, Mass. 01824
(617) 729-5020 TWX: 710-343-6929
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New pfad_ucts_ _:

bit and 10-bit converters, is priced
at $85.

Burr-Brown Research Corp., International
Airport Industrial Park, Tucson, Ariz. [384)

A-d converter offers
throughput rate of 500 kHz

A throughput rate of 500 kilohertz is
a feature of the model ADC-EH
analog-to-digital converter, pack-

aged in a module measuring 2 in. by
2 in. by 0.375 in. The analog input
voltage range of the eight-bit con-
verter is digitally programable and
can be either unipolar (0 to +10 v
full scale) or bipolar (+5 V). Accu-
racy is to within +0.2%. Price of the
ADC-EH is $85.

Datel Systems Inc., 1020 Turnpike St., Can-
ton, Mass. 02021 [386]

Hybrid video-frequency
multiplexer weighs "2 ounce

Occupying less than 1/5 of a cubic
inch of space and weighing less than
s ounce, a six-channel video-fre-
quency multiplexer is compatible
with DTL and TTL. The hybrid unit
operates over a bandwidth of 15
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NEW AUTORANGING
DIGITAL MULTIMETER...
IN-PROBE DISPLAY,
HIGH-SPEED READOUT,
BATTERY OPERATION...
*325. ¥

For AC or DC voltage,
resistance and even cur-
rent, our Model 167 with

unique in-probe readout lets you
make time-saving measurements
directly at the point of measurement.
With up to 3-month battery life. The Model
167's combination probe/readout, with 3%
digit LED display, automatically indicates decimal
point, polarity, range and function. Front panel
terminals and probe receptacle allow alternative use
as a bench instrument. The neat, sweet-to-hold 167
Auto-Probe DMM is only $325 (less in quantity). Check
it out and get our latest “"How Sweet” button

KEITHILLEY
INSTRUMENT

U.S A 28775 AURORA ROAD, CLEVELAND, OHIO 44139
EUROPE: 14. AVENUE VILLAROIN. 1009 PULLY. SUISSE

Measures easily ... 1mVto1000VDC
* 1 mV to 500 VAC RMS « 1 ohm to 20
megohms

with the convenience of ... 55meg-
ohms input resistance » 2-sec. reading
time to rated accuracy » 1200 volts over-
load protection + Complete choice of
accessories.

The Model 167. .. another how-sweet-it-is Keithley Multimeter
Buy now using BankAmericard or Master Charge
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The “Automatic™ DMM

"4

00

STOCK DELIVERY

-1987 g

MODEL 8310 DIGITAL MULTIME TER MaX(aE sdaay [ V1 %

c

MODEL 8310

POWER ®

FULLY AUTOMATIC

Autoranging hands free operation eliminates error and assures over-
voltage protection. Unique *‘up-down” logic increases reading speed.

Automatic Zeroing provides long term stability, minimizes recalibration.

Automatic out-of-range indication for all functions eliminates erroneous
readings.

Automatic Polarity—Bipolar operation with “—"" display.

FLOATING and GUARDED

80dB Common Mode rejection with 1 kilohm unbalance.

DUAL SLOPE INTEGRATION

40dB Normal mode noise rejection.

WIDE RANGE OHMMETER

100 milliohms to 200 megohms in 7 ranges.

FINEST CONSTRUCTION

Sturdy all-aluminum case with rotating handle used for adjustable stand.

QUALITY / PERFORMANCE / RELIABILITY

Guaranteed by California Instruments, originator of the digital multi-
meter/counter.

Write or call collect for a free brochure and a demonstration of this
new Model 8310 31, digit DMM...or our 414 digit Models 8420,
8421 and 8300 digital muitimeter/counters.

PR
(CALIFORNIA INSTRUMENTS

A Division of Aiken Industries

5150 Convoy Street e San Diego, California 92111 « (714) 279-8620
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New products

MHz, and input impedance is 10°
ohms. Capacitance is 15 pF, and
channel-to-channel crosstalk is -72
dB. Each of model VMUX’s chan-
nels is controlled by a separate in-
put line. Channel selection occurs
when the control line associated
with a given channel is driven to
logic 0. FET switches provide break-
before-make action to eliminate the
possibility of introducing transients
back into the signal source. The unit
settles to 0.01% of full scale within
100 nanoseconds.

ILC Data Device Corp.,
Hicksville, N.Y. 11801 [385]

100 Tec St.,

I-f diode switches operate
in less than 20 nanoseconds

A series of i-f stripline diode
switches, designated series 2013, is
available in multiple-throw configu-
rations from single-pole single-
throw to single-pole 16-throw. Each
type covers the frequency range of
20 to 130 megahertz, and each dis-

plays greater than 60 dB isolation
and typical VSWR of 1.5. Insertion
loss is less than 0.5 dB. Switching
speed is less than 20 nanoseconds,
and phase and amplitude balance
are 3° and 0.1 dB respectively. Prices
start at $85 without drivers and
$115 with drivers.

Engelmann Microwave,
Montvilie, N.J. 07045 [387]

Skyline Dr

Proximity switch handles
loads to 1,200 watts

A 15-ampere magnet-actuated prox-
imity switch combines Triac and

reed switches in a simple two-wire
circuit without an amplifier. The
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At the core of yoke technology

Stackpole Ceramag®Ferrite Yoke
Cores for CRT Displays

Let's start at the beginning. With
television. Stackpole did.

Since 1947, Stackpole has been
a leading supplier of CRT yoke

Electronics/September 11, 1972

cores to the television industry.
First, black and white. Now color.
This makes us the oldest ferrite
yoke core manufacturer in the
U.S.

Now this knowledge and experi-
ence have been applied to the
precision components necessary
for CRT information displays.
Whole rings. Quarter segments.
Stator yokes.

What you get is a greater choice.
First, tooling. Many configura-
tions are already available. If not,
Stackpole can develop precision
tooling for you. Secondly, a fam-
ily of ferrite materials permits
greater flexibility in design,
tighter control over results.

Stackpole also offers machining
facilities for grinding to close
tolerances.

Circle 96 on reader service card

TYPICAL CERAMAG® MATERIALS FOR
INFORMATION DISPLAY YOKES

B 11 12 24
Initial Permeability 450 125 35 2500
Saturation Flux Density 2600 2550 2400 4500
Residual Flux Density 1650 1420 750 1700
048 28 47 025
160 385 450 205

Coercive Force
Curie Temperature

We've been around cathode ray
tubes for a long time. Why not
take advantage of the technology
that can be yours at Stackpole.
We may have the answer you've
been looking for, or know how to
get it. Simply contact: Stackpole
Carbon Company, Electronic
Components Division, St. Marys,
Pa. 15857. Phone: 814-781-8521.
TWX: 510-693-4511.

- STACKPOLE

ELECTRONIC COMPONENTS DIVISION
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The multi-speed chart
drive is the equal of
any competitor on the
market today. Further,
the OmniScribe,, is
field adjustable
precisely for English/
Metric scaling. Quick,
fast, convenient.

L0OK CLOSE
AND DECID

Houston Instrument
has perfected sprocket-
less paper drive. It's
accurate. It's self-
aligning. It works!

A unique operating
feature is the non-
contact re-balance
potentiometer. It
eliminates cleaning
and trace "glitches”
forever. It's beautifull

OmniScribe..

184 Circle 169 on reader service card

10” Strip Chart

4,

Did we mention the
price? Just $395 for
single pen; $595 for
dual pen. With options
to $1400. What's more,
all models are avail-
able off-the-shelf for
immediate shipment.

$395

For single pen mod:

Write today for your
complete brochure and price lis
The OmniScribe,, is either |

the cost or twice as much for your mo:
You decide.

heUSitEan
instrument

4950 TERMINAL AVENUE, BELLAIRE, TEXAS 77401
(713)667-7403 CABLE HOINCO.
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New products

unit handles solenoids. motors up to
2 hp. and light loads 1o 1.200 watts.
It is designed for inductive loads

and has 100-ampere surge protee-
tion. 155 F ambient operating tem-
perature. 1000 v breakdown volt-
age. microsecond speed, and draws
4 v operating power. Price is from
$12 to $15 cach. depending on the
configuration.

Reed Switch Developments Co., 34 Lincoln
Ave., Greenwich, Conn. 06830 [389]

Ralf-inch digital displays
incorporate ion cathodes

Four ‘'a:-inch digital displays in-
corporate “keep-ahive™ cathodes. in-
ternal ion sources that are said
improve the performance of the
units in multiplex applications. dark
and low-temperature environments.

SFPERRY

and where the suppression of blank-
ing zeros is a requirement. Charac-
ter height 1s 0.550 in. with centerline
spacing of 0.531 in. Four character
contigurations are oflered: the SP-
755 a 1ha-digit unit: SP-756. 2 dig-
its: SP-757. 3 digits: and the sp-758.
20 diarts.

Sperryﬂnformahon Displays Division, 350
North Hayden Rd , Scotts fale, Az [390)
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INTERNATIONAL'S

MOE Crystal Oscillator
Elements provide a complete
controlled signal source

from 6000 KHz to 60 MHz

The MOE series is designed

for direct plug-in to a standard dip
socket. The miniature oscitlator
element is a complete source,
crystal controlled, in an

integrated circuit 14 pin dual-in- m
line package with a height

of %2 inch. INTERNATIONAL
Oscillators are grouped by L A\
frequency and temperature \./
stability thus giving the user CRYSTAL MFG. CO,, INC.

a selection of the overall accuracy 1o no Lee o okia. city. oxLa 73102
desired. Operating voltage
3 vdc to 9 vdc.

TYPE | CRYSTAL OVERALL 25°C I PRICE
| RANGE ACCURACY TOLERANCE

1 =
+ .002% Zero
MOE-5 6000KHz to 60MHz | -10°to +60°C | Trimmer |$35.00

|  + .0005% | Zero ‘
MOE-10 | 6000KHzto 60MHz | —10" to +60°C | Trimmer $50.00

Circle 185 onreader service card 185
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GOLD PLATED Y

NICKEL CLAD 4 BN

COPPER LEADS 4

186

SHORTER
SGHAUER

U.S.A. Made

CASE LENGTH ‘-’.’.‘ :
0.320" MAX

SAME LOW PRICES FOR
1% TOLERANCE ZENERS

ANY VOLTAGE
FROM 2.0 TO 18.0

IMMEDIATE SHIPMENT

Send for rating data and
20%, 10%, 5% and 2%
tolerance prices.

4514 Aipine Ave

NEW
CASE!

1-WATT

ZENERS

All welded
"6?)'?:'«)(' and brazed assembly

No fragile
nail heads

/\ HighI pressure
‘ olded case
.?90 )

/

ALKYD RESIN Lo
g

-

(Was 0.437")

Quantity Price Each
1-99 $107
100-499 .97
500-999 91
1000-4999 .86
5000 up .82

Semiconductor Division

SGHAUER

MANUFACTURING CORP.

Cincinnati, Ohio 45242
Telephone 513/791-3030

' Neyv prodt_lgts

Semiconductors

ECL flip-flops
at 500 MHz

MECL IlI stock item competes
In speed with custom units;
1-GHz device is planned

To meet the growing demand for
more speed by makers of instru-
ments and communications gear.
semiconductor manufacturers are
expanding their standard products
lines to include faster gates and flip-
flops. Motorola. a pioneer in fast
emitter-coupled logic (the MECL 11
family). is one of the first to recog-
nize the need for extending stan-
dard ECL families beyond the 200-10
300-megahertz range—until now
these circuits generally were custom
jobs. The first of the new MECL 1
additions is the MC1690. a master-
slave "D flip-flop capable of toggle
rates over 500 MHz. making this cir-
cuit Motorola’s fastest standard
product. The company plans a |-
gigahertz device in 1973 that will
rival any custom logic being sold to-
day.

General-purpose instruments and
communications syvstems will ben-
efit from the MC1690. Prescaling
for frequency synthesizers and
counters needs fast switching. for
example, as also do serial-to-parallel
and parallel-to-serial converters.
synchronous or ripple counters.
shift-register delav-lines for radar.
and data compressors or multipliers.

In operation. the data inputs at-
fect only the master portion of the
fip-flop when both clock inputs ClI
and C2 are in the low state. Data
stored in the master is transferred to
the stave circuit when C1 OrR C2 are
taken from a low to a high level
The output state of the fip-flop
changes on this positive-going tran-
sition of the clock pulse.

Although toggle frequency of the
device is guranteed at 500 Mz or
more. tvpical units toggle at about
530 Mtz Setup time is only 0.3 na-
nosecond (tvpical). while clock-to-

Circle 186 on reader service card

output delay is typically 1.5 ns.

Another plus for the MC1690 is
its dc-coupled feature. As such. the
device is less sensitive to input edge
speeds than ac-coupled flip-flops.
and no input waveforming circuits
are required.

Output emitter pulldown resistors
are not included on the MC1690
chip. since each system has its own
termination scheme.

Power dissipation of the device is
200 milliwatts per package. exclud-
ing load power dissipation. Two
package configurations are offered:
a 16-pin black ceramic dual in-line
package. and a 14-pin ceramic flat-
pack with a stud. Both are hermet-
ically sealed.

The 16-pin version sells at $55
each for 1-24. $50 for 25-99. and
$45 for [00-lots. Equivalent prices
for the 14-pin package are $60. $55.
and 8$50.

Motorola Semiconductor Products Division
PO Box 20924 Phoenix. Ariz.. 85036
411]

Chip receiver/transmitter is
for synchronous data links

A universal svnchronous re-
cewver/transmitter is being  fabri-
cated on a single chip of silicon by
Standard Microsystems Corp. for
sale to makers ot multiplexers. con-
centrators. line printers, CRT dis-
plays. and other data communi-
cations equipment.

The MOSs chip replaces a printed-
circuit card containing anywhere
from 30 o 40 transistor-transistor-
logic packages. Even if individual
transmitter and receiver packages
already on the market were used. a
complete system would still require
anvwhere from 10 to 15 additional
FIL packages to perform the func-
tions of Standard Microsvstems’
chip. savs Gerald Gollub. regional
marketing manager. In quantities of
more than 100. the COM2601 is
priced at $20.50. as against the pc
board’s $60 to $80.

The unit performs all of the syn-
chronous transmit/receive. binary
svnchronous. bi-svnc and inter-
leaved bi-svnc functions associated

Electronics/September 11. 1972



All cats look the same

Heaven help the
man who has to
choose one, when
the “cats” are com-
puter automated test
systems. Nailing
down the most cffi-
cient, least costly
system to suit the
plant’s requirements has been expensive and tough—if not
impossible

Equipment capabilities, system speed, hardware/software flex-
ibility all come into the picture. But the boardroom wants to take
a hard-nosed, profit-oriented look at capital outlay, payback
periods, overhead, and the impact of cost savings over current
test methods.

At last one test system manufacturer, Fairchild Systems, has
taken the guesswork out of the selection process. By developing
an illuminating computer-based tool that helps you determine
the economic feasibility—and the tinancial justification—of the
pre-use testing of semiconductor devices. And matches the
results to the level of our equipment you will find most advan-
tageous for all concerned.

We call it SAVE.

System Analysis of Value Economics. A fancy name for a sim-
plified mathematical procedure that simulates your particular
plant operations over a wide range of testing situations—incor-

in the dark.

ing inspection, QA, PCB, vater and tiad o d tes g
SAVE consists of casy-to-till in toime whizh ke youwiop by
step through all your applicauon nlggre: b of
stations, even the number of daily swork <heree Ty d qusn
tities of devices used are considered. with Pavosage e of

untested defectives balanced in

Your completed forms are fed throush Fav child §5:eins

SAVE-programmed computer To deliv s heed di 2l
comparative costs for test cquipment rey S SOsts
operating expenses, including pavback porod 2rd ac ool ne
savings realized

The SAVE read-out is also usctul e Bladive
system configurations as they rolate to the cast er s o on.

to provide cost-cffective solutions. And bocatse SAVE - ttes
in-depth simulation of system test epe |
can also use this capability w0 maxiny: hardw e
utilization, his operating policics. ard t "finc corwe he wosem
for optimum performance.

And finally, the computerized avalyas b vieh the
most economical, most producase lesel o e ¢ rem
our optimized Sentry series - the large ~ole b child Svaicms

19 | Ll( T

his <ot

with unmatched speed, sophistication and flo b Fro0 MOS
to bipolar, from IC's to discretes, or LSI- = ith = Jft. oo oy ac
ible to all, and the lowest thioughput couts i- the ficld -th
Sentry family offers you total semicenducio: 15 o pabilit
with enormous expansion and adaptability cpticc. A~d SAVE

shows you how to make the most of it.

Ll L L Ll ol kol okl ekl |

oeneses— }archild Systetns
w 3500 Deer Creek Road
alos Altes, Calitornia 94302

Tule
Comguny
Street

City

lip Telephone

1
[}
[}
1
1
]
[}
[}
[}
: Name
[
[}
1
1
[}
1
[
]
1
L

Please send us vour SAVE Econonic Analysis Kit
tor semuconductor test systems

with detatls on your modular testers
with detals on vour Sentry Systerus
Call us unmedsately tor indivdual applicanon assistance

State

[ L L T X

Fairchild Systems

Electronics/Septernber 11, 1972
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REFERENCE DIODES
SPEC DICKSON

. Forvoltage reference (TC Zener) diodes,
knowledgeable engineers look to Dickson first
because Dickson has been a specialist in reference
diodes since 1960. This specialization just naturally
means more quality built into every device. The
standard line includes voltages from 6.2 to 200V
and test currents from 0.5mA to 10mA. Try us!
Write, today, for new 6-page Zener selection guide

“The
Specialists”

TC.ZENIRS ©
Circle 100 on reader service card

“Where Quality Makes The Difference”

DICKSON

ELECTRONICS CORPORATION

PHONE (602) 947 2231 TwX 910-950 1292 TELEX 667 406
P O BOX 1390 ¢ SCOTTSOALE. ARIZONA 85252

the
SAINT LOGIC
DMM

_l / 5 B 5 B [ CIM.RDN oMM 50

The Perfect Combination

With 19 measurement ranges,
the 51, digit DMM-50 combines
the speed of successive
approximation (SA) with the high

NMR of integration (INT), re-

sulting in our unique “SAINT” 0
logic system. Features include
photo-coupled input/output,

remote programming, automatic

zeroing on each conversion,

ohms protection to 220 VAC P

RMS, and .005% DC accuracy. / go
Priced from $1195, Write or LJ[
call for detailed brochure. N\ .

LEARSIEGLER.INC [ o) pOTRONIC INSTRUMENTATION DIVISION

CIMRON INSTRUMENTS

714 NORTH BROOKHURST STREET
ANAHEIM, CALIFORNIA 92803
PHONE (714) 774-1010

See it at Wescon Booth 1313

188 Circle 101 on reader service card

‘New producE )

with svnchronous data communi-
cations. It is fullv double-buffered.
to eliminate the need for precise ex-
ternal timing. And it is fully pro-
gramable. so that the transmit and
receive rates are functions of the
clock and independent of each
other. Either full or half duplex op-
eration is possible.

Also independently program-
able -through the use of such exter-
nal controls as strapping inputs to
combinations of’ logic levels—are the
baud rate. data word length. parity
mode. receiver svnc character. and
transmitter svne character. In addi-
tion. the chip internally generates
the signals for svne character re-
ceived and svnc character trans-
mitted. permitting an interface with
all synchronous peripherals.

There mayv be 5. 6. 7. or 8 data
bits plus an odd/even or no parity
bit. All inputs and outputs are
directly TTL-compatible. Tri-state
data output levels are provided for
the bus-structure-oriented signals.
Standard Microsvstems Corp . 35 Marcus
Blvd , Hauppauge. NY. 11787: 1230 Bor-
deaux Drive. Sunnyvale, Calif. 94086 [412]

Isolator provides minimum
current transfer of 40%

For the designer who must electri-
cally isolate low-voltage logic cir-
cuits from high-voltage outputs. the
model 551-0001 opto-isolator con-
nects two svstems by the trans-
mission of light energy. eliminating
the need for a common electrical
ground. The unit incorporates a gal-
lium arsenide diode that drives a
phototransistor. and provides a min-
imum current transfer of 40% with a
2.500-volt isolation. LED power dis-
sipation at 25 C is 50 mw. LED con-
tinuous forward current is 30 ma.
detector power dissipation at 25 C is
2000 mw, and detector collector-




Gomplete Trimmer Satisfaction

One design...9 pin styles

Still the industry$ best trimmer value
... Less than iv each in production quantities

Settability of +.08% and
environmental performance
requirements of characteristic
C of Mil-R-22097

» 1.5% average ENR noise
resistance

o 0.5% average CRV

o 1/2watt @ 70°C

You can choose from an
expanded line of compact
trimmers. .150"— .125"—.100"
in-line terminal spacing and TO-5
pin spacing all available in top
and side adjust. Plus .200” delta
(.100 grid) in top adjust. All
available from your CTS
Distributor. Still the best value in
the industry. CTS of Berne, Inc.,
Berne, Indiana 46711. Phone:

(219) 589-3111.

Circle 102 on readerservice card

CTS corroration

Elkhart, Indiana

A world leader in cermet and variable resistor technology
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MICRO-VECTORBORD® AND
D.I.P. PLUGBORDS ARE HERE!

Save time — Save work — Save money

.o . L
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ZES AND MATERIALS
busses 1A > to 24 14 21
its 16 feads U

NEW WRAP POST D.1.P. PLUGBORDS

TOs and discre

MICRO-VECTORBORD "M’ .025" holes match enes Siml ibove but closely spaced bus
Flat Paks, 1732 Epoxy glass. cup cld. also or 5 for hig ity Up to 48 D.P. 14 le
007 * Mylar ap post or TO's

NEW SOLDER-PAD D.I.P. PLUGBORDS — 3677 ret

Scnies Epoxy gla P pat.. 1716 thick with 44 TERMINALS — Micro Klips Miri wrap posts, Rd

etched plug contacts (2 side total) power, ground Pins, Patch Cords, etc.. available

12460 Gladstone Ave., Sylmar, California 91342

St
1/8(}252 ELECTRONIC CO,, INC. F

Phone (213) 365-9661 » TWX (910) 496-1539

'See us at Wescon Booth =3500"
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Eastman 910" adhesive speeds
assembly line operations, eliminates
parts inventories. Joins fast, strong,
economically.

For details, call or write:
Eastman Chemical Products, Inc.
Kihgsport, Tenn. 37662

cle 104 onreader service card

New products

emitter breakdown voltage is 30 v,
Price in 1.000-lots 15 $3.01 each.
Dialight Corp., 60 Stewart Ave., Brooklyn
N.Y. 11237 (416]

Power transistors provide
uptodOWati25V

A family of wvery-high-frequency

pap power transistors is designed
for power output over the range
from 150 w0 175 megahertz. The

3

L&

models SDI1012. SD1014. SD1016.
and SD 1279 otfer 4.0. 15.0, 30.0 and
40.0 watts respectively at 12.5 volts.
The devices are available in a strip-
line fange package. which increases
thermal capability and reduces
parasitic induction. Price in quan-
tities of" 100 ranges from $5 10 $22.
Solid State Scientific Inc., Montgomeryville,
Pa. 18936 [417]

Inverting amplifier offers

fast settling time
A subminiature inverting amplitier
that operates into video frequency

ranges. up to 50 Miiz. settles 10 0.1
of full-scale amplification in 200

' 1
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Announcing standard off-the-shelf SHP puckuging components . ..

Navy Standard
Hardware Program packaging
made easy and profitable

If you’re supplying equipment to Navy
Standard Hardware Program guide-
lines, our ingenious new SHP Packag-

ing System will make coming up
with the packaging absolutely
simplistic and halve your
packaging costs at the
same time.
No sweat SHP

First off, we make de-
signing the packaging so
effortless we estimate
you’ll cut your total
design load for the pro-
curement by a third
because that’s what
our first custom-
ers are expe-
riencing.

Production
consists of putting parts
together — just a handful of
ditferent kinds — like an erector
set. Only easier. That saves you thou-
sands of dollars in design time, in dies
and other tooling and a lot of trouble
to boot.

Conductive, convective and strong

And when you get finished you'll have
packaging for your circuitry with the
high order of thermal efliciency you'd
expect from industry’s leading manu-
facturer of circuit heat dissipating de-
vices. Plus mechanical integrity that's
ready for the most demand-
ing environments.

Packaging that cannot
be individually pro-
duced for twice
the price. B

:
7
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Hold
that cost
proposal

['hat’s a pencil-
sharpening fact you can ill afford to
ignore if you're in the middle of prepar-
ing a proposal in response to an RFP
that calls out SHP — or if you ever ex-
pect to bid an SHP program.

Here's how our new SHP Packaging
System works:
i We've designed six basic parts —
plus a few specials for unusual con-
figurations — with which you can build
circuit module housings conforming to
Navy Avionics Facility, Indianapolis,
guidelines and dimensions for any of
the common SHP-defined circuit

modules using nothing but a

screwdriver.

Ad infinitum

% You can build these pack-

/

|
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ages to accommodate any combina-
tions of the various SHP mod-
ules, and the poten-
tial dimensions
of the packag-
ing in span and
depth are for
practical pur-
. poses limitless.

In fact, our.
system is so
versatile it can
be adjusted to han-
dle non-SHP-dimen-
sion modules as well. 1f
you need any kind of mod-
ule housings and like to save
money, the 1ERC SHP Pack-
aging System is tor you, too.
OK, you say, I'm interested.
What's the first step?

Paper reveals all

Phone, write, or circle to get our hot-
off-the-press 17-page paper that gives all
the details including engincering draw-
ings of parts and assemblies and a sec-
tion on how to design SHP packaging
using the IERC system.

It you're involved in SHP or ever ex-
pect to be, get involved with the 1ERC
SHP Packaging System today.

Ask about our SHP module plates
including our revolutionary Mctal Core
Circuit Board plates for extremely high
power densities, too. International Elec-
tronic Rescarch Corporation, a corpo-
rate division of Dynamics Corporation
of America, 135 West Magnolia Blvd.,
Burbank, Caiif.91502.(213) 849-2481.

IERC =

Heat Sinks/Dissipators

1N



DO-IT-ALL

And it does! Reads, prints, punches,
collates, reproduces, sorts, interprets
and gangpunches 96 column cards.
Decision Data’s 9650 Multi-Function
Card Unit -- our *“all-in-one” QEM
peripheral with two high-speed feeds,
a common card path, and six large
output stackers. So versatile it can
start with your new system as the
principal 1/O unit; so fast(reads

1000 cpm. punches and/or prints
120-230 cpm) that it can stay with
your system as it grows. And the 9650
costs far less than the 80 column units
it functionally replaces.

THE 9650: Another SaperMachine from Decision Data.

“>*DECISION DATA .

100 WITMER ROAD. HORSHAM PENNA 19044
(21516743300 TELEX 83-1471

Circle 106 ounreader service card

- e
electronic delay
relayability

These are solid
solid-state-controlled
lime-delay relays

Raliabilityis o8

tuilt into

3C0 different
configurati-'ns
Hered by
Heagland inits
electronic
time-delay
relays.

So we coined
a word for the
reliability

in our relays. . .
relayability.

Your choice of: time from .1 up to 300 seconds, AC or DC operating volt-
ag-s in seven voltege 5, SPDT or DPDI, transient and polarity protection.
Prices to I't all applications from economic to high reliability.

Write or call fur our new descriptive catalog on electronic and thermal
time delay relays. Hoagland Instruments, 65 Chestnut Street, Red Bank,
New Jersey 07701, Phone: (201) 741-7319. ,L;’ C ' A (‘ L : -5 N 0

. =
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New produqté

nanoseconds. and to 1.0% in 75 ns.
Voltage gain. open-loop de at a
rated load of 500 ohms. is 96 deci-
bels minimum. Slewing rate. as an
inverter. is typically 500 v/ps and
400 v/ps minimum. and rated out-
put is *10 volts. The model HI'S-23
is short-circuit-protected and priced
at $125 in quantities of one to nine.

ILC Data Device Corp., 100 Tec St

Hicksville, N.Y. 11801 [418]

Varactors have cutoff
frequencies to 800 GHz

Developed primarily for operation
i cryogenic and uncooled  para-
metric amplifiers, a series of gallium
arsenide varactors oflers cutofl’ fre-
guencies to 800 Ghz. Other appli-
cations include low-loss tuning and
millimeter-wave  frequency  multi-
pliers. The 93 models of the GC-
5510 series ofler a wide selection of
capacitance as well as cutofl fre-
queney ranges. Breakdown voltage
is typically 12 volts (10 volts min-
mum).

GHZ Devices, 16 Maple Rd., Chelmsford,
Mass. 01824 (41Y)]

Optical isolators have
propagation time of 225 ns

Three optically  coupled isolators
called the model 5082-4350 series
have o propagation time of 225
nanoseconds and a bandwidth of 5
MHz. Each of the three devices is de-
signed for a different purpose. The
S082-4350. with a typical de current
transfer ratio of 119, is tor general-
purpose applications: the 5082-4351
is a high-gain unit with current
transfer ratio of 22%: and the 5082-
4352, with current transfer ratio be-
tween 15% and 22, is designed for
critical — gain-control  applications.
All three can be directly coupled to
TTL loads at T1L speeds without ad-
ditional buffers or triggers. Prices
are $2 for the 30, $3.40 for the 51,
and $5 for the 52 model in quan-
tities of 1.000.

Hewlett-Packard Co., 1601 Calfornia Ave
Palo Alto. Calif 91204 [4
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Allyou ever

wanted o know
about your capaditors..
immediately;

digitally,

automatically,

accurately.

The Model 275 Digital Capacitance
Meter is a fast, simple, compact
box that gives you automatic
capacitance (both series and
parallel) and dissipation measure-
ments with the accuracy of a
manually balanced instrument
(approximately 0.1% plus one
digit).

See us at Wescon booths %3112 and 3113.
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Designed primarily for production
testing—outgoing and incoming—
the 275 is simple to operate and
features a brightiy lit readout of
32 digits with decimal point.
Because of its wide range of
capacitance measurements and
the high resolution of its D meas-
urements, however, itis also suited
for use in developmental labora-
tories. Its small, half-rack size is
another plus for bench work.

Normal mode of operation pro-
vides for repetitive measurements
tracking at the rate of 4 per
second, either C series or C
parallel. When D is to be meas-
ured, the operator simply pushes
the D button and the measurement
is instantly displayed. The instru-
ment’s reliability is unusually high;
circuitry is wholly solid state and
mounted on a single, readily
accessible, master PC board.

To extend the applications of the
Model 275, several options are
available. With the companion
comparator sorting can be done,
by C values and D values if de-
sired. If bias measurements are
required, an external bias supply
can be connected to switch-
controlled rear terminals. Holding
and sorting fixtures are also
available,

If you are making or buying
capacitors, the Model 275 Capaci-
tance Bridge will tell you what
you need to know before you ship
or wire them in. For just about
$1200—plus $600 if you want the
sorting option. Write or call for
the entire story—there’s nothing
else quite like it.

e sl

®

ELECTRO SCIENTIFIC INDUSTRIES
13900 N.W. Science Park Drive « Portland, Oregon 97229 « Telephone: 503/646-4141 « Telex: 36-0273
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There were a lot of excuses why
no one was offering a true,10-NHz,
LSl Test System...

then along came Macrodata!

“‘Remember last year, when 1 and 2-MHz test systems
were standard, and Macrodata introduced a low-cost,
5-MHz, LSI Tester —the MD-100? Then you won’t be
surprised to learn that Macrodata has done it again!
Now, take a look at the new MD-104 LSI Test System.

“It's the first, true, 10-MHz, LSI test system to offer
all these benefits: (1) a high qual-
ity, built-in paper tape reader
usually found only on higher
priced machines; (2) a 10-MHz
rep rate that allows the user to
test bipolar memories on-line at
system operational speeds;
(3) a speed that allows the
testing of ECL memories;

(4) a direct and immediate
display of failure condi-
tions, allowing call-up of

the exact error condition in
both address and data; (5)

a 10-MHz rep rate that
doubles user throughput

as he works with the large
bipolar memories coming

on the market; (6) a stand-

ard, random-access con-

trol memory of 64 words

by 24 bits wide — expand-
able to 128 words; (7) an
improved instruction set

and enhanced subroutine and loop capability, includ-
ing automatic refresh for dynamic memories; and (8) a
GALPAT I test routine capability that is faster than
Macrodata’'s original GALPAT.

“The new MD-104 is compatible with the MD-100 and
can use existing personality cards for testing all the
most popular RAM’s, ROM’s, shift registers, and
UAR/T at rates up to 5 MHz. Also, the new MD-104
cards will allow the user to test the faster bipolars up
to 10 MHz, As a bonus, an option
for testing random logics will also
be made available.

“With all that going for it, you'd
expect a high price tag. But not
from Macrodata! Prices start at
only $24,950, including the built-in
paper tape reader and basic
firmware.

“And that boys and

girls, is Chapter

Five of the Macro-

data Story—an-

other exciting chap-

ter in their march to leader-
ship. For your copy of the
new MD-104 brochure, use
the reader service card; and
if you'ready to do business
now, just call us directly.”

Chapter Five.
The Macrodata Story.

MacrDDATA

Telex: 841-521-5969 - Milan, Italy Tel. 871-988 -

‘‘See this equipment at our Wescon Booth #1600.”
194 Circle 109 on reader service card

899-248 Telex: (843) 34314

r

Macrodata Company, 20440 Corisco Street, Chatsworth, California 91311, Phone: (213) 882-8880, Telex: 65-1345

Sales Offices: Los Angeles Area Tel. (213) 245-9404 - San Diego Area Tel. (714) 232-2017 - Northern California Area Tel. (408) 244-1505 - Philadelphia
Area Tel. (609) 228-1325 - New England Tel. (617) 862-5700 - Southeast Area Tel. (205) 883-0140 - Foreign: Munich, West Germany Tel. 34 56 00

Tokyo, Japan Tel. 03 985 5266 Telex: (781) 272-2171
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An epoxy compound for the encap-
sulation of various electronic de-
vices is called Plaskon Epiall MX-
300. The material withstands high
temperatures and excessive mois-
ture, and features a low 1onic con-
tamination level. Cure time is from
1.5 to 2.5 minutes, preheat tempera-
ture is from 200 to 220°F and mold
temperature is from 325 to 350°F.
The material has a long shelf life
and good batch-to-batch uniform-
ity.

Allied Chemical, Plastics Div.,, P.O. Box
2365R, Morristown, N.J. 07960 [480]

Cerama-Dip 538 is a single-compo-
nent thixotropic alumina-base ce-
ramic coating with a temperature
resistance to 3,200°F. It is used to
coat rf heating coils, can be brushed
or dipped on, and offers high heat
resistance and a dielectric strength
of 150 v per mil. In high-production
rf heating work, the material pre-
vents arcing, and requires a cure at
200°F. Cerama-Dip 538 is available
in one-quart kits, including both the
base material and a thinner, at $40
per kit.

Aremco Products Inc., P.O. Box 145,
Briarclitf Manor, N.Y. 10510 [476]

A line of laminates clad with thin-
foil copper is designed to yield
greater uniformity in the fabrication
of printed-circuit boards. The !2-
ounce foil is less wasteful to etch
than 1-, 2-, or 3-oz copper foil lami-
nates. The material is pattern-plated
by the fabritator to the desired cir-
cuit trace thickness. After plate-up
of the desired circuitry, the Y:-oz
copper is etched away with half the
etchant consumption in half the
time needed for a l-oz copper-clad
board.

Fortin Laminating Corp., 1323 Truman St.,
San Fernando, Calif. 91340 [377]
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A one-component, 100% solid, pure-
silver-filled epoxy adhesive is in-
tended for microelectronic chip
bonding. Designated material 20-1,
the adhesive contains no fluorides
and comes as a soft smooth paste
that can be applied either by silk
screening or by automatic die-bond-
ing dispensers. When cured for one
hour at 250°F or half an hour at
300°F, it attains a volume resistivity
of 0.0003 ohm-cm. Low resistivity 1s
retained at temperatures to 750°F.
The material does not produce resin
bleed on gold substrates during the
cure process and exhibits low out-
gassing after cure.

Ablestik Laboratories, 833 W. 182nd St
Gardena, Calif. [477]

An ambient-temperature electro-
plating process called Alametek de-
posits pure aluminum on electronic
components. The coating has good
bond strength to most alloys, includ-
ing titanium, yields a dense contin-
uous layer of high-purity aluminum,
and provides corrosion protection
and electrical and thermal conduc-
tivity. Coating thickness can be con-
trolled from microinches to several
mils.

Ametek, Applied Materials, Station Square
Two, Paoli, Pa. 19301 [478)

Silicone Semi-Gel, a transparent
potting material, cures to a soft
elastomer gel material that provides
mechanical cushioning, vibration
damping, and protective coating of
sensitive microelectronic  devices.
The physical properties are inter-
mediate between true gel and elas-
tomeric compounds. The material
has a low viscosity in the uncured
state so that it can be used for en-
capsulation. Cure is at 100°C and
operating temperature range is ~75°
to +250°C. Price is $12 per pound

it’s so easy to take. ..

You can replace your thermopile with a
SBN PYROELECTRIC DETECTOR.

e BROADBAND RESPONSE—
UV to microwaves
HIGH SENSITIVITY —
> to 125 V/W
FAST RESPONSE—
better than 5ns
NO CRYOGENICS—
operates from —40°C to 90°C
RUGGED AND
NONHYGROSCOPIC
This package includes a sensing element
plus a integral FET and fits a standard 9

pin miniature tube socket. Available from
stock for only $125.00.

Call us at 216/248-7400 with your IR
detection and measurement problems.

E)HARSHA

THE HARSHAW CHEMICAL COMPANY
DIVISION OF KEWANEE OIL COMPANY

Crystal & Electronic Products Departmer

6801 Cochran Road » Solon, Ohio 44139
(216) 248-7400
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Synchron. Your own personal timing motor.

Every Hansen synchronous timing Many speeds. Torque from 8 to 98

motor is built for a designer like you. 0z .-in. at 1 rpom. All competitively

To specific requirements, with our priced.

confidential help. Add Hansen to your design staff.
We have several thousand models Call or write for complete specs, or

designed, tooled, and ready-to-build contact one of our representatives

in any quantity. In five major styles. below.

QFHANSEN MANUFACTURING COMPANY, INC.
PRINCETON, INDIANA 47670

Hansen Representatives: Carey & Associates, Houston and Dallas, Texas;
R. S. Hopkins Co., Sherman Oaks, Calif.; Melchior Associates, Inc.,

San Carlos, Calif.; The Fromm Co., River Forest, I.; John Orr Associates,
Grand Rapids, Mich.; H. C. Johnson Agency, Inc.; Rochester, N.Y ;
Winslow Electric Co., Essex, Conn.; Kiley Electric Co., Villanova, Pa.;

and Herbert Rude Associates, Inc., Teaneck, N.J.
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Specify
‘ :USTOM

Mica Capacitors

this week

use them

next week

... Within hours after receiving your application requirements
emn by phone, we're back to you with the design and cost quote.
Your order can be in production the next day.
cEn This is just standard procedure at Custom’s short run
department with the wrap and fill CMR's and the epoxy
BEM housed CER's. The epoxy molded CEM's take a little longer,
like one more week due to tooling requirements.
Try us, we're sure you'll like the service.

‘ :USTOM ELECTRONICS, inc.

Browne St., Oneonta, N. Y. 13820
PH: 607-432-3880 TWX 510-241-8292
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New pradqc;ts/;a'terials_

for Semi-Gel. which is particularly
recommended for use in thick-film
and thin-film circuits.
Transene Co., Route
01969 [479]

Rowley, Mass.

A medium-viscosity liquid silicone
adhesive-sealant called CON/RTV-
Ni cures within 24 hours at room
temperature after addition of its
catalyst, with maximum cure after
seven days. The resulting bond is
flexible, resilient and conductive
with a nominal volume resistivity of
0.1 ohm-cm. Price is $1.06 per ounce
in 100-ounce containers. Delivery is
from stock.

Technical Wire Products Inc., 129 Dermody
St., Cranford, N J. 07016 [376]

Kester Formula 197 is a rosin flux.
nearly as active as the highly acti-
vated fluxes. which far exceeds Mil-
4-14256 specifications. Its high flux-
ing ability is due to a special activat-
ing agent. This is added to the rosin
flux in such quantities that a high
water extract resistivity of 200,000
ohm-cm results. The material is for-
mulated for foam-fluxing, dipping,
brushing, and spraying.

Kester Solder Duision, Litton Industries
4201 Wrightwood Ave., Chicago, lil. 60639
[338]

Electroding inks. An extensive line
of precious-metal capacitor-elec-
troding inks is custom-formulated,
and can be made compatible with
every known ceramic capacitor sys-
tem. Tests are conducted to match
greenware acceptance, ink drying
and vehicle burnout to specitied sys-
tems. Single-element metals as well
as binary and ternary systems are
used to provide a wide range of ma-
terials.

Electronic Materials Group, Matthey Bishop
Inc., Maivern Pa. 19355 [339]

Fiber optics. Plastic optical monofi-
bers are available in five standard
diameters in spool lengths ranging
from 1.000 to 100,000 feet. Diame-
ters are 0.005, 0.010, 0.020. 0.040,
and 0.060 inch. A sampling kit that
is suitable for evaluation purposes
is priced at $15.

Dolan-Jenner Industries Inc., 200 Ingails Ct

Melrose, Mass. [340]
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We solve all kinds of
electronic problems.

It's as easy as
a,b,¢,d,ef g, h,i.

Many people think of Engelhard
only in relation to the specific
product with which they are
familiar. However, we're involved
in all sorts of products for the
electronics industry. Interested . ..
just check the a, b, ¢'s listed here.

ad. CONTACT MATERIALS

Why do we produce so many
different types of electrical
contacts? Because you have so
many different needs. So chances
are whatever an application calls
for, we make them. You can use
them with confidence, because you
can rely on Engelhard’s engineering
and manufacturing facilities and
our expertise and knowledge of
special powder metaltlurgy
processes. ECON-O-TAPE" cuts
contact costs, too. Continuous form
reduces labor. Use only as much
contact material as needed, where it
is needed

b. THERMOMETALS

We handle many varieties of
THERMOMETALS. Roll them into
almost any thickness. Form them
into almost any shape. Plate, braze
or weld them. Why? To give you
exactly what you need. That's why
there are so many different ther-
mostatic bimetals being made at
Engelhard. In thousands of
different configurations, for as
many applications. There are
several manufacturers of thermo-
static bimetals, but onlv one source
of THERMOMETALS.

€. CLAD STRIPS

We have a method to help you solve
your stamping and drawn parts
problems—cfficiently, cconomicallv
and permanently. ECON-O-CLAD"
metal strips save you time and
moncey. They're continuously clad
and metallurgically bonded with

Electronics/September 11, 1972

an intimate heat dissipation
capability.

d. THICK & THIN FILM
MATERIALS
What kind of products does
Engelhard have for the industry?
Good ones. And plenty of them.
Metal powders. Single element or
formulated metallo-organic
solutions for thin films. Thick film
inks, Au and Au-It, for high
conductivity and excellent adhesion
to substrates, acknowledged to be
the best in the industry. And an
experienced team of specialists to
hetp vou with vour specifie
applications. Engelhard covers
the field.
€. GAS PURIFICATION SYSTEMS
Need ultra pure hydrogen?
Engelhard’s HPD purifiers provide
hydrogen with impurity levels
helow the limits of detection
Systems can be supplied for flows
from 100 cc/min to large in-plant
systems complete with on-site
hydrogen generation. Also
available: systems for purification
of industrial gases jargon, helium,
nitrogen, oxygen, cte.) and in-plant
nitrogen generatorg.

f.QuARTZ PRODUCTS

A subsidiary of Engelhard, Amersil,
Inc. supplies quartz tubing for
diffusion that lasts 20-30" longer.
It's OHF-ST tubing, a practically
watet-free stabilized tubing with
greater resistance to devitrification
plus increased temperature
resistance. When vour plans call

for fused quartz or fused silica, we
have what you need. In forms that
are highly pure, non-contaminating
and resistant to acid and thermal
shock. In a variety of forms and
sizes. Transparent, opaquc or in
combinations of cach.

g§. PLATINUM CLAD WIRE
We have developed a platinum
clad wire that provides surface
characteristics of pure platinum

ENGELHARD INDUSTRIES DIVISION
ENGFLHARD MINERALS 8 CHEMICALS CORPORATION
410 MOUNTAIN AVE MURRAY HILL NEW JERSEY 07974

An £qua Opp v Empoyer
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and physical properties of the base
metal core. And we make it
available in sizes down 1o .001"
diameter. Platinum cladding of
various weights are offered on cores
of molybdenum, tungsten,
nichrome, nickel, steel, ete.
High purity gold and aluminum
1% silicon wire in sizes ranging
down to .001" diameter are
available from us for many of your
bonding operations. Qur wire is
specifically designed to meet your
requirements.
h. PLATING PRODUCTS &
ANODES
Engelhard has precious metal
plating products for virtually every
industrial, commercial, and military
application. And the technology,
field service and competitive
attitude to assure total customer
satisfaction. Elecuoplating solutions
include: gold, both evanide and
non-cyanide, rhodium, platinum,
palladium and silver. Brighteners
and replenishers are available for
cach of the above. A variety of os-
mium, iridium, rhodium, platinum,
palladium, ruthenium, gold and
silver salts used in the prepatation
of clectroplating baths are supplied
Anodes for silver plating are
available in rod, flat sheet,corrugated
sheet, ball, hollow and rectangular.

i. HIGH PURITY BRAZING
METALS
Vacuum processing used during
manufacture of ULTRA-VAC?
Brazing Alloys mechanically
removes gascous and volatile
clements. It is now possible to
obtain closer control of trace
clements than formerly avatlable
through V. T. . or commercial
grades of the same composition.

Ask Engelhard about solving vour
clectronies problems ceffectively and
cconomically. We've written a new
brochure on the subicct. Write for
ittodav

t I'tademark apphied for
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speed Un L.C. Lead Insertion!

New Funnel-Entry™ Wire-Wrap® Terminals

E.M.C.’s brand new Funnei-EntryTM
design (pat. appl. for) simplifies
manual or automatic insertion of
I.C. leads..Terminals available

in 2 or 3 levels of wrap, for
100-grid centers, separately
or with E.M.C. panels (below).

Low-Profile . . . for minimum
space requirements.

Nurl-Loc® Terminals* prevent
twisting during wrapping.

Four-finger contact assures
positive electrical connection.

E.M.C. Universa! panels offer
9 to 54 parallel rows on .300"
centers, for all std. IC’s

with 14, 16, 24, 28, 36, or 40
leads . . . all 100-grid spacing.

Write or Phone for ' 1N N |
Catalog No. 71 : J

bt actie i -
P ulititditinin g l
a ' ELECTRONIC MOLDING |
CORPORATION [

Interconnectlon Specialists by Deslgn g6 Mill Street, Woonsocket, R.I. 02895 U.S.A.
Wirs-wres® Geraner-Denver Co. OGE o M CEPAE D) (401) 769-3800 TwX 710-387-1350

WIRE-WRAP® |.C PACKAGING PANELS + TRANSISTOR ANO IC SOCKETS » TEST JACKS « TERMINALS « LAMP SOCKETS » BINDING POSTS
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HUTSON CERMA-CEL*

TRIAC’s & SCR’s

0 8 Amp (Virwmst)

0 200V, 300V, 400V (Vorow)

[0 Miniature size — requires only slightly
more space than direct chip mounting

[J Thyristor die bonded to ceramic cell
and secured within nickel-plated steel
housing

O Can be reflow soldered. Correct
amount of solder on housing head.

O Void-free-glass passivated, hermetic-
ally sealed chip

[J Di-Mesa*® construction for maximum
operational reliability

[ Extremely low-cost

N\
e

Hutson's complete thy-
ristor line includes 3A N
sensitive gates to 40A

(Iyrmsy) = 50V to

600V (Vorow). All

popular pack-

ages & chip

form

BOX 34235 « 2019 W. VALLEY VIEW, DALLAS, TEX. 75234 (214) 241.3511 TWX 910.860.5537

Distributed by:

ALTA-LAND ELECTRONICS, INC. Salt Lake City, Utah. 801 486-.7227 ® BODELLE CO., INC., Chicago, !I.
312,468-1016, Detroit, Mi. 313/273.6920 ® THOR ELECTRONICS, Elizabeth, N. )., 201/354.2420 ® In
Canada: WEBER-SEMAD ELECTRONICS, Downsview, Ont. 416 635.9880.

European Marketing Director:

30 Rue Pierre Semard, Yerres, 91 France Tel: Paris 925.8258 o TELEX 21-311

Distributed in Europe by:

Belgium: C. N. ROOD S.A. Brussels 02-352135 @ Denmark: E. V. JOHANSSEN A/S, Copenhagen (01)* 295622
B Holland: RODELCO, Den Haag 647808 ® Spain: BELPORT, Madrid 234.62.62 W Sweden: ELEKTROFLEX,
Sundyberg 08-29 50 40 ® Switzerland: D. LEITGEB, Dubendorf 051 85 2201 ®» UK, CLAUDE LYONS, LTD,
Hoddeston, Hertfordshire (09924) 67161
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New literature

Magnetic shielding foils. A two-
page data sheet has been issued by
Advance Magnetics Inc, 226 E.
Seventh St., Rochester, Ind. 46975,
detailing technical data on high-and
low-permeability magnetic shield-
ing coils. Circle 421 on reader ser-
vice card.

CO. laser. A data sheet on the
model XF series of low-cost, flow-
ing-gas CO: laser systems is avail-
able from Apollo Lasers Inc., 6365
Arnizona Circle, Los Angeles, Calif.
90045. [422]

Keystation. Computer Machinery
Corp., 2231 Barrington Ave., Los
Angeles, Calif. 90064, has published
a four-page brochure describing a
video display keystation for use with
the company’s KeyProcessing Sys-
tems. Operational and display fea-
tures are given, along with specifica-
tions. [423]

Teflon terminals. Sealectro Corp.,
Mamaroneck. N.Y, has available a
16-page catalog of press-fit Teflon-
insulated terminals and hardware.
Information is given on installation,
insertion tools, specifications, and
how to order. [424]

Data-processing glossary. Micro-
data Corp., 644 East Young Ave,,
Santa Ana. Calif. 92705. A micro-
programing handbook has been re-
vised and now includes an ex-
panded glossary of data-processing
terms. More than 200 commonly
used definitions are listed. The
handbook also contains descriptions
of the latest peripheral systems and
communications interfaces offered
by the company, [425]

Products catalog. A commercial
products catalof hs been published

by the Semiconductor division of
International Rectifier Corp., El Se-
gundo. Calif. 90245. The 32-page
catalog contains details on a range
of products from replacement com-
ponents for home-entertainment
and industrial electronic equipment
to components for hobbyists. [426]

Thyristors. Westinghouse Electric
Corp., Box 2278, Pittsburgh, Pa.
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The thin switch

Designed for the new micro panels.

EECo's series-1976 rotary thumbwheel switches are
only 0.35 inches wide, yet a lot of features are
packed into that small space. Including: — 38 stand-
ard codes — 8, 10, and 12 positions — lighting —
mother-board compatible terminals — component-
mounting provisions — and field-adjustable stops.
And, they're all backed by EECo’s exclusive 2-year
warranty.

Fl‘ec Send today for e

our 8-page Series-1976 bro- |}

chure describing the most

complete line of thin switches

available anywhere; .
Electronic Products Division
Electronic Engineering Company of California
1441 East Chestnut Avenue, Santa Ana, California 92701
Telephone: (714) 547-5651
Dist. by: G.S. Marshall

Hatl-Mark — Schweber
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Where

life counts...
count on
_General Time

subminiature
elapsed time indicators
and events counters meet
Military Standards.

General Time subminiature Elapsed Time Indicators and
Events Counters provide a built-in record of how-long
1 how-many data for aerospace and military applications.

/ Precise. Dependable. Proven reliability/ 30 million test
hours. Digital or dial readouts. 400 Hz or 28v DC
Systems. Anticipate breakdowns, record service life,
count revolutions, monitor starts, vibrations, any critical
function. We'll design or modify to your specifications.

GENERAL TIME
A TALLEY INDUSTRIES COMPANY

Write for
Catalog 136

today. SPACE AND SYSTEMS DIVISION

1200 Hicks Road « Rolling Meadows, 1Il. 60008
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“JADE
MIP BONDING SYSTEMS

GIVE YOU MANY
BONDS PER

MARK 1A %

xbeam leads to bus bars

*high yields

xexpanded bonding
capabilities

xautomatic quality
assurance

xcomplete bonding service

SEMICONDUCTOR DEVI CES

[ F':I

LEAD FRAMES BOBBINS & COILS

Write or call for complete information

CORPORATI

3063 PHILMONT AVE., HUNTINGDON VALLEY, PA. 19006 « (215)947-3333

(Greater Philadelphia Area
THE JADE CORPORATION MANUFACTURES THE WORLDS MOST ADVANCED

Environmental Chambers (Associated)
Class 100 Clean Rooms (Weber)
Multi-Lead EDM Equipment

Precision Stampings & Dies

MTP Bonding Systems
Step & Repeat Cameras
Contact Printers
Registration Analyzers
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" What happened s
when a group of

experts teamed up

to write this hook?

REFERENCE
E DATA FOR
RADIO
ENGINEER

S | NG EUMAG 01 MR T

—=maz TTT

&

They made it so
practical that
It's now in its

ath edition!

This completely revised 5th Edition
of the world famous Reference
Data for Radio Engineers is the
result of § years work by a broad
group of practicing engineers, pro-
fessors, government experts and
the ITT staff. Its 1196 pages and
45 chapters bring you the very lat-
est on transistors, electroacous-
tics, microminiature electronics,
space communication, navigation
aids, quantum electronics, reliabil-
ity and life testing, etc.; informa-
tion you need in your work. 1350
itlustrations, charts, diagrams, ta-
bles, etc. Everything cross indexed
for ready reference. Practical? Val-
uable? 400,000 radio engineers
think so. Your money back if you
don’t agree with them.

Reference Datafor RadioEngineers
No. 20678 $20.00

HOWARD W. SAMS & CO., INC.
4300 West 62nd Street
Indianapolis, Indiana 46268

Please send Reference Data for Radio En-
gineers. Check/money order enclosed for
S_ for. copies @ $20.00.
(Include sales tax where applicable.)
Canadian price slightly higher.

E 092
Name____
Address_

City

Zip-

" —
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New literature

15230. has available a booklet
presenting frequency ratings for six
designs of fast-switching dvnamic-
gate silicon-controlled rectifiers. The
130-page booklet describes units
used in high-frequency, inverter.
and dc chopper equipment. [427]

Semiconductor testing. Computest
Corp., 3 Computer Dr.. Cherry Hill.
N.J. 08002. An eight-page catalog
and price list describes product lines
in three areas of semiconductor test-
ing: digital linear parametric and/or
functional benchtop testers. inte-
grated-circuit handlers for 1C pack-
ages with handling speeds from
3.600 to 7.200 devices per hour. and
real-time 10-MHz semiconductor
memory test systems. [428]

Terminal blocks. Underwriters
Safety Device Co.. Dept. EC-2. 4332
N. Kedzie Ave., Chicago. Ill. 60618.
Detailed specifications are provided
on a line of quick-connect terminal
blocks. [429]

C-MOS data. Solid State Scientific
Inc.. Montgomeryville Industrial
Park. Montgomeryville. Pa. 18936.
is offering a 100-page data book on
C-MOs integrated circuitry. The
book includes information on de-
sign and operating considerations.
technical introduction. package de-
scriptions. and a discussion of chip
preparation. [430]

Resistor networks. A brochure fea-
turing two dual in-line resistor net-
works in standard 14- and 16-pin
packages is available from the Heli-
pot division. Beckman Instruments
Inc.. 2500 Harbor Bivd.. Fullerton,
Calif. 92634. The four-page catalog
provides  specifications.  outline
drawings. and applications informa-
tion. [431]

Shielding. Knitted wire mesh for
clectronic shielding is discussed in a
four-page catalog available from
Radcon Corp.. 246 Columbus Ave..
Roselle. N.J. 07203. Characteristics.
specifications and applications are
given. [432]

Keyboards. Electronic data-entrv
keyboards for computer terminal

Have you

discovere
the
plant life

around
Rochester?

We've got 8 million square feet of it.
Industrial plants, small shops, ware-
houses. Ready for your company to
put to work now. Here, in a fertile,
dynamic 9-county area of Western
New York. You want pictures of actual
properties? Specs? Descriptions? Or,
if vou'd rather build than buy, do you
need preliminary information on site
selection? If so, call collect or write

to Bob Hall, Director of Area Develop-
ment, Rochester Gas & Electric,

89 East Ave., Rochester, New York
14604 (Telephone: 716-546-2700).
Nobody knows more about this area
than we do. And because we make
money selling energy to industry,
we're eager to share our knowledge
with you.

Xerox made it here.
How about you?
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TESTING?

HIGH - LOW
FAST - SLOW

THE IPT-9000 FOR
HIGH SPEED TESTING

THE IPT-200 FOR
LABORATORY
FET TESTING

SEE US AT WESCON
Booth No. 4615

International
Production
Technology

185 Evelyn Avenue
Mountain View, CA 94040
e (415) 961-9521 o
HOT LINE (415) 961-2458

Circle 121 onreader service card

New literature

applications are described in a four-
page brochure being offered by
Cherry Electrical Products Corp..
P.O. Box 718. Waukegan, IHl. 60085.
[433]

Signal processors. A six-page short-
form catalog is available from
Rockland Systems Corp.. 230 West
Nyack Rd.. W. Nyack. NY. The
catalog provides condensed specifi-
cations on the product line of signal
processors and synthesizers. includ-
ing analog and digital filters, and
frequency and specch synthesizers.
[434]

Relays. Magnecraft Electric Co..
5575 North Lynch Av.. Chicago. IH.
60630. A 36-page catalog describes
various relavs available from the
company. These include general-

designer's
catalog

GENERAL PURPOSE RELAYS
SENSITIVE GENERAL PURPOSE RELAYS
HEAVY DUTY POWER RELAYS

purpose. sensitive general-purpose.
heavy duty power, and plug-in gen-
eral-purpose relays. Also included
are special features. accessories. en-
closures dimensional line drawings,
and specifications. [435]

Danish trade directory. The official
trade directory of the Danish elec-
tronics industry is available from
the Consulate General of Denmark.,
280 Park Ave.. New York, New
York 10017 [436]

Trimmers. CTS Corp.. Elkhart. In-
diana. has available an eight-page
catalog describing  the character-
istics of a line of products stocked
through the company’s industrial
distributor network. The products

.
A AR 2

185 Evelyn Avenue
Mountain View, CA 94040
e (415) 9619521 o
HOT LINE (415) 961-2458
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EXQELLON

And it’ llent f ] t st t.
Why industry Or o wei avtanen g, o ot staring o
giants use this

For example, if short-run p.c. drilling is the only kind

il - 3 ] you do, there's no need to tie up a lot of capital in
H H ) 59 expensive drilling machines. All you need, for now, is an
. * v v
inexpensive 2 g l‘ . inexpensive Uni-Drill.
drl”ln 1 i If you're a big producer, on the other hand, there’s no
g .’ need to tie up your expensive drilling machines on
maChine prototype work and small jobs. A Uni-Drill can handle

them a lot cheaper.

Find out more about the Uni-Drill. And find out how you
can get small-run production rates of over 250,000 holes a
day for a minimum capital investment.

Call or write Dick Hogan, Sales Manager.

His number is {(213) 325-8000.

== EXxcellon

| PN
.‘". EXCELLON INDUSTRIES
[ 14 23915 GARNIER / TORRANCE, CALIFORNIA 90505

Phone: (213) 325-8000

Excellon Sales and Service in: England « France » Scandinavia » West Germany
Spain = Holland = Italy = Argentina » Israel = Australia » Hong Kong » Taiwan ¢ Japan

It's the Excellon

Circle 202 on reader service card

/Meet our growing family~ of

0

X . 24

ki “u .#
/"3 3l B ,-ﬂ"o NON-VOLATILE/ELECTRICALLY ALTERABLE
Vi i SEMICONDUCTOR MEMORIES

We started with a 256-bit silicon/amorphous  also feature high noise immunity, low power
memory—the very first of its kind. And we've  storage, in-system write, rapid random access,
been adding to the line ever since. All the and non-destructive readout.

way from 8 to 16-bit integrated chips used as
register saves and in preset counters, plus a
host of logic control applications. On up to
2048-bit arrays for microprogramming, com-
munications processing and a broad range of
machine tool and industrial process controls.

We've made them easy to use, too. They come
in standard packages. They're TTL/DTL com-
patible and compatible with each other. And
they can be applied for direct interfacing with
any logic form. All of which means you can
mix or intermix them any way you want to
Versatile /[Compatible/Available! create flexible, expandable memory systems
Besides being the only truly non-volatile and '@ Meet present and future needs—exactly !

fully electrically alterable semiconductor mem-  Availability ? Here and now | In any quantity.
ories on the market, these Ovonic RMMs  Call or write for complete information today.

Energy Conversion Devices, Inc. pg

1675 WEST MAPLE ROAD . TROY, MICHIGAN 48084 « 313/549-7300 % 2
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IS4 STDP
mains switc

TV - Programming

e 4 A/250V/AC
(140 A peak current).
Approved by UTE, SEMKO,
DEMKO, FEMKO, CSA, UL, etc.

« 10 A/AC for special applications
« DP with a change over
e Unlimited possibilities

(several switches for programming,
with or without locking system).

e NEW : Central mounting possible.

¢ Manufactured by ISOSTAT in -
England, France, Germany,
HongKong, Italy, Japan, Spain
and,under licence,in USA and USSR.

In north and central America :

CENTRALAB 5757 North Green Bay Av.
MILWAUKEE WISCONSIN 53201
Tel. (414) 2281200 Telex 026 650 GLOBE-UNION

for other countries, refer to :

RN

LIPA & ISOSTAT G.B. Ltd 6 Mandeville Place
LONDON W.I. ENGLAND Tel. (01) 935 04 81 ou 88 23
Telex 261772 LIPOSTAT LONOON
or :
ISOSTAT 67, rue Anne-Marie Colombier
93 - BAGNOLET FRANCE Tél. 858 4180 +
Télex 22189 LIPOSTA BAGNT

pub. gead
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New literature

include trimmers and pots as well as
resistor networks and rotary selector
switches. [437]

Circuit board guides. Unitrack Div.,
Calabro Plastics Inc.. 8738 West
Chester Pike. Upper Darby, Pa.
19082. A catalog sheet on the scries
PB1000 metal printed-circuit card
guides for grounding pc boards to
chassis and dissipating heat from
boards to chassis includes dimen-
sions and prices. [438]

Keyboard switches. Cherry Electri-
cal Products Corp.. 3600 Sunset
Ave., Waukegan. Ill. 60085. A com-

GCHERRY
KEYBOARD
SWITCHES

Gold '
"Crosspoint”

Contacts

for

Enhanced

Reliability

plete line of keyboard switches is
shown in a four-page brochure that
also includes cutaway views and
specifications. [439]

Trimming pots. A series of
wirewound and infinite-resolution
trimming potentiometers is de-
scribed in a 56-page catalog avail-
able from Amphenol Connector
Div., Controls Operations, Janes-
ville, Wis. [440]

Thyristors. Westinghouse Electric
Corp., Semiconductor Div., Young-
wood, Pa. 15697. Three technical
sheets give full rating information,
curves and ordering instructions for
three versions of a stud-mounted
thyristor that is typically used in
motor control circuits or in power
supplies.

Encoder. An application report on

Circle 203 on reader service card

N/C PATTERN
GENERATION
WITH

GYREX 1001

Economical master reticle genera-
tion for

[J THIN FILM, THICK FILM,
HYBRID CIRCUITS

[J MOS and LSI

The Model 1001 Pattern Generator
features fully automatic artwork
generation. Master patterns are
formed on high resolution plates
mounted on a precision X-Y

stage. Stage travel up to 4”x4” is
available with over-all positioning
accuracy of .0001”. Lens resolution
of 650 lines per mm and a
precision aperture provide for
projected image size of rectangles
varying from 0.5 mils to 120 mils.
Alphanumerics and custom logos
are automatically flashed. Com-
mands are initiated by punched
tape with magnetic tape

optionally available. By eliminating
many processing steps necessary
in present artwork generation
methods the 1001 reduces both
cost and production time.
Software is available.

For further information on the
Model 1001 and other Gyrex
Microelectronic Production
Equipment, call or write us today.

GYREX CORPORATION

400 EAST GUTIERREZ STREET
SANTA BARBARA, CALIFORNIA 93101
TELEPHONE (805) 966-7131
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CLASSIFIED ADVERTISING

BUSINESS OPPORTUNITIES

SEARCHLIGHT SECTION

USED OR SURPLUS EQUIPMENT

WELDING HAND TOOL

TW17A
$48.00 s S

Replaceable Tips - Adjustable Pressure

AC and Stored Energy Power Supplies

EWALD Instruments Corporation
Route 7E, Kent, Conn. 06757

CIRCLE 952 ON READER SERVICE CARD

free catalog

POTTING APPLICATORS
MANUAL AND DISPOSABLE

6ce 12¢cc 30cc
FOR POTTING, ENCAPSULATING, AND
SEALING OF MINIATURE COMPONENTS

PHILIP FISHMAN COMPANY
7 CAMERON ST. WELLESLEY 81 MASSACHUSETTS

CIRCLE 953 ON READER SERVICE CARD

FREE CATALOG [Zrya

HARD-TO-FIND PRECISION TOOLS

Lists more than 1700 items—opliers,
tweezers, wire strippers, vacuum systems,
relay tools, optical equipment, tool kits
and cases. Also includes four pages of
useful “Tool Tips" to aid in tool selection,

E JTENSEN TOOLS [ae=ssto

4117 N. 441h Street, Phocrsn, Any 85018

CIRCLE 954 ON READER SERVICE CARD

EMPLOYMENT

OPPORTUNITIES

AUTOTRACK MOUNT

AUTOTRACK

SCR-584 RADARS
360 degree azimuth, 210
degree elevation sweep with
better than | mil. accuracy
Massile velocity acceleration
and slewing rates. Ampii-
- dyne and servo control. Will
handle up to 20 fi. dish. Sup-
plied complete with contro!
chassis. ALSO 1n stock—10
cm. van mounted radar sys-
tem. Conical scan. PPI. 6 ft
3. dish. Ideal for S band tele-
~- metry. weather, baloon trk.
missile trk. rocket trk. ECM range. W rite for complete
datu. 600 pg. instr, bk. avail. at $25 ca

PATH LOSS MEAS. FACILITY

Mfg. REL For establishing max. xmsn paths for tropo
and microwave links. 2 heh-hut vans. Covers I-2-5ghz
bands 20 to 120 watts CW output

PHOENIX MISSILE SYSTEM )

107 PPL, 5* B and C displays, and complete digital com-
puter consoles

IBM 704 SCIENTIFIC COMPUTER )

w / peripherals & programs. Cost $2.000,000. Our price

$10,000

MIT MODEL 9 PULSER 1 MW—HARD TUBE
Output 25kv 40 amp.. 30kv 40 amp. max. Duty ¢y. .002
25 to 2 microsec. Also 5 10 5 microsec. and .1 to .5 mi
crosec. Uses 6C21. Input 115y 60 cycle AC. Mlg. GE
Complete with driver and high \ollusge power supply
Ref: MIT Rad. Lab. Series, Vol 5. p. 152

2 MEGAWATT PULSER

Output 30 kv at 70 amp. Duty cycle .001. Rep.
rates, | microsec. 600 pps. | or 2 msce. 300
pps. Uses 5948 hydrogen thyratron. Input
1201208 VAC 60 cycle. Mfr. GE. Complete
with high voltage power supply

2 MEGAWATT HARD TUBE PULSER
Output 40k at 50 Amps. Duty cy. 0038
Var. pulse width. Compl. with driver and HV
power supply. Input 208V 60 hz.

HV POWER SUPPLIES

SKV @ | Amp: 20KV @ 1.3 Amps: 35KV @
1.5 Amps: 8KV, 70MA: 12KV @ 800MA:
18KY @ 225 Amps: 17.5AV @ 1.8 Amps

RECON DRONE CONTROL RADARS
X Band systems autotrack and search complete with
plotting boards. Fully mobile van mounted. Gives PPI.
slant range. altitude data. Ground to air control links
and beacons also in stock. AN /MPQ-29 & AN/

PARAMETRIC AMPLIFIER
Collins type. 2.3 Ghz. 30 Mhz band width, 1.7 DB noise
figure. 20 DB gain, S-way power splitter output.

SPARE PARTS IN STOCK
Nike Ajax. Nike Hercules, M-33, MPS-19, TPS.ID.
TPS-10D. FPS-6, SPS8, SCR-584. HIPAR.

RADAR & RF PKGS.
34ghz 40k Pulse RF pkg
24ghz 40kw Pulsc bomnb toss system
16ghz 130 kw Pulse B-58 scarch radar system
X BAND AUTOTRACK 250KW PULSE M-33
compl w / plot boards
X BAND AUTOTRACK 50KW PULSE B47
fire control complete
CBAND HEIGHT FINDER
AN/FPS-26 5 megawatt output
AN/TPS-37, 1 megawatt output.
C BAND | MEGAWATT AUTOTRACK
10N dish mortar locator MPQ-21
C BAND 285KW PULSE Search AN /SPS-5/10
S BAND I MEGAWATT COHERENT AN / FPS-18
SBAND | MEGAWATT PULSE NIKE ACQ.
L BAND | MEGAWATT PULSE AN / UPS-1
L BAND S00KW PULSE AN / TPS-ID / E
L BAND 510 20KW PULSE
400mhz IKM CW AN / FPS.23
225mhz | MEGAWATT PULSE AN/TPS 28
2-30mhz 100K W PULSE
CW .950-5ghz 150 WATTS
CW 1.5mhz-10.5ghz S WATTS

AN / GPG-1 SKYSWEEP TRACKER

3'em. auto. tracking radar system. Comp.

HUNDREOS MORE [N STOCK  pkg. w /indicator sys. Full targel acquisi-
LARGEST RADAR  tion & auto. tracking. Input |15v 60cy new

In stock for immed. del. Entire sys. 6" x 3' x

INYENTORY A

10", Ideal for infrared tracker, drone tracker,
IN WORLD. missile tracker, R'& D
"""g; CATV-COLOR

tatuoc MICROWAVE LINKS
ON YOUR Ratheon type KTR-1000. Fullcolor band-
LETTERHEAD idth as well as studio audio. Rack mounted
Complete trans-recvr racks in stock.

Radio-Research Instrument Co.c.
3 Quincy St., Norwalk, Conn. 06850 * 203-853-2600
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POSITION WANTED

Job-seekers...

be the first to know
with McGraw-Hill's

Advance Job Listings

Beginning October 2nd (and every Monday after that), by having our new weekly
ADVANCE JOB LISTINGS sent to your home, you can be the first to know about nation-
wide openings you qualify for both in and out of your field.

This preprint of scheduled employment ads will enable you to contact anxious domes-
tic and overseas recruitment managers BEFORE their advertisements appear in up-
coming issues of 22 McGraw-Hill publications.

To receive a free sample copy, plus information about our low subscription rates
(from one month to 12), fill out and return the coupon below.

Industrial Airlift Suppert Flight Opera-
tions Director/Manager/Chief Pilot. 30
years worldwide experience planning or-
ganization and operation of air cargo pro-
peller & jet aircrafi. PW-8827. Electronics.

Don't forget the

BOX NUMBER

ADVANCE JOB LISTINGS / P.0. BOX 900 / NEW YORK NY 10020

"
PLEASE SEND A SAMPLE COPY 40 '

. . . when answering the
classified advertisements in
this magazine. It's our only

means of identifying the ad- OF ADVANCE JOB LISTINGS TO: i:
vertisement you are answer-
ing.

NAME ADDRESS

cITY STATE 2P

E9'11/72
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Procond 1s
young

(electronics
t00)

Plastic film
and electrolytic capacitors
for entertainment
and professional
field.

=

K

Nevy Iiteraturg

the TRN-104 dual-channel encoder
describes the logic needed to per-
form direction sensing. pulse mul-
tiplying. and mechanical-noise can-
cellation. The brochure is available
from Trump-Ross Industrial Con-
trols Inc.. 265 Boston Rd.. North
Billerica. Mass. 01862 [378]

Attenuator. Hyletronics Corp.. New-
town Rd.. Littleton. Mass. 01460.
has published a package of attenua-
tor literature for designers of micro-
wave svstems. The literature in-
cludes information on current-con-
trolled. linear voltage-controlled
and digitally controlled attenuators.
[379]

Oscillators. A four-page oscillator
catalog has been prepared by Tex-
scan Corp.. 2446 N. Shadeland
Ave.. Indianapolis. Inc. The catalog
describes mechanically tuned. volt-
age-tuned. transistorized. and Gunn
units. which provide coverage from
4 MH 10 40 GHz. [380]

CRT terminal. A data sheet pub-
lished bv Ann Arbor Terminals Inc..
6107 Jackson Rd.. Ann Arbor.
Mich. 48103. describes the appli-
cation of the series 200 video dis-
play controller to industrial process
and control svstems. [391]

Automated drafting system. A four-
color brochure from Applicon Inc..
22 Third Ave.. Burlington. Mass.
01803. describes a turnkey. auto-
mated drafting system that produces
graphical and manufacturing infor-
mation from digital or freehand in-
put. Included in the six-page bro-
chure are descriptions of system
operations. applications. and user
benefits. [398]

Technical journal. Subscriptions (o
Test and Measuring Notes. pub-
lished by N.V. Philips of Holland.
are available 10 U.S. engineers who
write on their company letterheads
to Test and Measuring Instruments
Inc. 224 Dufly Ave.. Hicksville.
N.Y. 11802. The quarterly presents
information on applications of Phil-
ips instruments and microwave de-
vices and surveys products as they
are added to the Philips line. [399]

|

UNIFORM
COATING
WITH

GYREX 9

Rapid, continuous coating of

photoresist to

O THIN FILM, THICK FILM,
HYBRID CIRCUITS

0 GLASS, METAL AND SILICON
SILICON WAFERS

The GYRE X 9 Microcoater coats
uniform photoresist films on micro-
circuit substrates. It is excellent for
coating rectangular substrates. It
eliminates the variation in photoresist
thickness at the substrate corners and
also resist waste which normally occurs
with spin or spray methods. The new
fully enclosed RPF Fluid System com-
bined with the HI-FILM technique

and a closely controllable interfer-
ence adjustment provide accurate resist
thickness control and repeatability.
The compactness of the unit makes

it ideally suited for lab and prototype
work. Coupled with the GY REX
Model 825 Microdryer, the GYREX 9
provides a complete in-line continuous
coating and drying system.

For further information on GYREX
Microelectronic Production Equipment,
call or write us today.

GYREX CORPORATION
400 EAST GUTIERREZ STREET
SANTA BARBARA, CALIFORNIA 93101

o
PROCOND S.p.A. - 32013 Longarone, Italy ‘
|

| TELEPHONE (805) 966-7131
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COMMUNICATIONS

OVERSEAS

Qur client, a Fortune 300 major | world-
wide communications company enga ' ged in
the design, engineering, construction, installa-
tion and management of telephone, tele-
graph, television and wideband data com-
munications networks, heads an international
consortium now building the inte$rated nation-
al telecommunications system for a govern
ment in the Middle East.

Candidates in the following categories are now
required for this project.

* MANAGER-PROJECT CONTROL

* MANAGEMENT AUDITOR

© CONTRACT ADMINISTRATOR

o ELECTRICAL/MECHANICAL SUPV.

o STAFF MECHANICAL ENGINEERS

¢ ELECTRICAL ENGINEERS

* INSTRUCTOR SUPERVISOR

* MUX ENGINEERS

¢ ELECTRONIC/MECHANICAL ENGINEERS
* DESIGN ENGINEERING SUPV.

¢ CONSTRUCTION MANAGER

¢ CIVIL TOWER ENGINEERING SUPV.

* MAINTENANCE ENGINEERS

¢ ELECTRICAL/MECHANICAL ENGINEERS
* RADIO ENGINEERS

¢ INSTRUCTORS (ELECTRONICS)

* SPARE PARTS SPECIALISTS

Applicants should have strong backgrounds in
electrical and radio fundamentals, as well as
advanced communications systems and tech-
nigues.

Compensation consists of excellent salary,
overseas premium, subsistence and quarters
allowance, plus bonus. Full benefits provided.
Since extensive travel will be required in con-
nection with some positions, dependent resi-
dence in the area is not always recommended.

Send resume with salary history, or write for our
qualification record in confidence. NO FEE

Charles R. Lister
International, .

30 Rockefeller Plaza London Office:
Suite 1917 18c Curzon Street
New York, N.Y. 10020 London, W1

New books

Theory and Analysis of Phased Ar-
ray Antennas. Noach Amitay. Victor
Galindo. and Chen Pang Wu, John
Wiley & Sons Inc., 437 pp., $22.50.

This book summarizes some of
the research activities of three
Ph.D.s, presumably during Bell
Laboratories’ overseership of the
Safeguard antiballistic missile radar
defense system.

Chapter | introduces the termi-
nology and concepts of phased ar-
rays, and it reviews various ap-
proaches to analyzing array designs,
such as the dependence of the array
properties on mutual coupling.

The remainder of the book gets
mathematically rigorous. with the
emphasis on how to determine the
effectiveness of uniformly and
closely spaced open-ended wave-
guide elements. The effects of mu-
tual coupling between elements and
edge effects in finite arrays are well
covered.

There 1s hittle, however, to relate
the mathematical analysis to a num-
ber of practical applications, such as
adaptive arrays. thinned-element
arrays. and arrays using dipole ele-
ments. A wealth of numerical data
on both dielectric-free and dielec-
trically loaded waveguides supple-
ments the text.

The book is intended for those ac-
tively interested in phased arrays
and antennas. Famiharity with
Maxwell’s equations, guided-wave
theory. and elementary antenna
theory is assumed.

The Theory and Design of Cyclo-
converters, William McMurray, MIT
Press, 165 pp., $12.50

Minicomputers in Data Processing
and Simulation, Branko Soucek, Wi-
ley-Interscience. 467 pp., $19.95

Solid State Electronic Devices, Ben

G. Streetman. Prentice-Hall Inc..
463 pp.. $13.95

Fundamentals of Pattern Recogni-
tion. Edward A. Patrick, Prentice-
Hall Inc.. 504 pp., $18.00

Systems Programming, John J.

Donovan. McGraw-Hill Book Co.,
488 pp.. $13.95
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Some engineers
are practically
extinCt at 3S.

Birds and engineers both than deplore it. We've establishes programs to meet
face occupational hazards. developed an extensive these needs. Including courses,
The dodo, unfortunately,  program to combat technical on-premises, by recognized

had tiny wings. He couldn’t obsolescence. JESESR specialists.
fly, so he perished three ‘
centuries ago.

Today many engineers
face a real and growing
hazard: professional
obsolescence in the prime
of their careers.

Because the proliferation
of knowledge is so swift,
because technological changes
are so sweeping, R.& D.
engineers often can’t keep up.
Their competence no longer
fits the need.

And the Engineering
Rotation Program enables a
new Hughes engineer to

take on a series of
interdisciplinary job
assignments. He gains
broader experience fast,
determines what field interests
him most.
We also keep building a
stronger, more diversified
company. Today Hughes is in
over 80 major areas, including
over 550 products and

Extinct at 352 It We award fellowships services. And that’s good
happens. In Alvin Toffler’s yearly to selected candidates insurance against becoming
best-seller, Future Shock, an * for graduate study at Masters extinct.
electronics-industry spokesman  and Doctoral levels.
is quoted as follows: *...the We pay 75 % of the cost
so-called ‘half-life’ of a when Hughes engineers take
graduate engineer is only appropriate college courses UL, citieenship required.
ten years.” after hours. An equal opportunity M/F employe:.

e

A tragic waste of one of Our Technical Education | |

o . HUGHES
the country’s priceless assets. Center develops forecasts on o |
But at Hughes we do more future technology needs, and M emosrace bivistons
If you're not, please send

you re not, P €aSC SENna us your r cSumc.
We'd like to hear from you  accredited degree and about by sending you a copy of Aerospace Engineering Divi-
if you're an electro-optical, three to eight years of Future Shock. Write: Mr.  sions, Hughes Aircraft Co,,
infrared system, or radar experience. If you qualify, Robert A. Martin, Headof 11940 W. Jefferson Blvd.,
system engineer, with an we'll show our appreciation  Employment, Dept. 26, Culver City, CA 90230.
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Elite 1 features built-in
wide range pulse gen-
erator, variable power
supply, independent
circuit monitor logic
lights, isolated push-
buttons and toggle
switch arrays. Plus
universal component
acceptance with SK-10
socket, unlimited fan
in / fan out capability
and common hook up
wire interconnections.
Only $650.

Send purchase

=W

What do you want

Now there are 3
Breadboarding Systems!

5:-DAY

FREE

" TRIAL!

v, -

Design, layout, test build any
combination of components FREE for 5 days!

Elite 2, advanced design
concept, features func-
tion generator, dual
output pulse generator,
3 independent power
supplies, 12 buffered
monitor lamps, 4 SK-10
universal component
sockets, isolated switch,
pushbutton arrays and
a variety of 1/0 con-
nectors. Over 3,503
interconnection con-
tacts simulating hi-
density p.c. card
fayouts. $1,300.

Elite 3, the basic econ-
omy package bread-
board, including built-
in- independent circuit
monitor logic lights,
isolated pushbuttons
and toggle switches,
plus universal com-
ponent acceptance with
SK-10 socket, common
hook-up wire inter-
connections and un-
limited fan in / fan out
capability. Only $350.

order now. Try FREE for 5 days! If not
completely satisfied, just return! Write for literature.

EL INSTRUMENTS, INCORPORATED
61 First Street, Derby, Conn. 06418
Telephone: 203/735-8774

Circle 208 on reader service card

in a rotary switch?

o Positive “stall-free’” detents with: spring return,
isolated position or keylock option.

Circuit versatility 1-12 poles/deck, 2-24 posi-

tions/ pole.

G Solder lug or PC mount terminals.

@ Molded-in terminals.

These are just a few of the thousand-plus standard
design options with Grayhill Rotary Switches.

For our latest Engineering Catalog write or phone:

Grayhill, Inc., 523

La Grange, lllinois 60525.

(312) 354-1040.

Hillgrove Ave.,

zashill

208 Circle 207 on reader service card

How much
free time
do you have
available for
reading?

Add up the number of magazines that
come across vour desk.

Multiply them by an average reading time
— minutes to scan, an hour or more to dig in.

Most people can only spend six hours each
week on all sources of occupational information.

So how do vou fill your professional needs
and still keep vour reading within reason?

Leaf through this issue again.

Notice how much of its editorial is
designed to keep vou aware of trends, show
you how new technologies are being applied,
and give you information on new products.

If vou want to keep vourself up todate and
cut downon your reading time, do the same
thing with every issue of Electronics.

When you make Electronics your regular
habit, you'll find you have only occasional
need for other electronics magazines.

More information, in less reading time, is
onereason it pays you to have your own
subscription to Electronics.

Electronics.

It’s all you need to read.
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IBR

SILICON
AVALANCHE
INTEGRATED
BRIDGE
RecTiFiers *1 1 W

For designers who need u {K
Small size *
Maximum efficiency

Greater versatility

VARO

VARO SEMICONDUCTOR, INC.

Bridge < - Rectifiers

Look to the IBR if you have a design prob-
lem that requires a small, efficient 10 A or
25 A full-wave bridge with 100 V, 200 V, 400
V or 600 V PRV ratings, and 250 V, 450 V
and 650 V minimum avalanche voltages.

Low thermal impedance, < 1 C/W (Zsc) for
full rated load operation at 100 C, Te.

IBR cases are hermetically sealed, electri-
cally insulated and can be mounted directly
to a heat sink.

When you design-in an IBR, the controlled
avalanche characteristics permit you to use
lower PRV safety factors, and if you need it,
the IBR series offers you fast recovery ver-
sions (200 nanosec, t.). The IBR is available
in press-fit, TO-3 outline mounting flange and
stud mount,

Design us in . . . we'll stay there.

Only $2.50 each (10 A, 200 V, TO-3 mounting
1000 gnty.).

P.O. BOX 676, 1000 N. SHILOH, GARLAND, TEX. 75040 (214) 272-4551 TWX 910-860-5178

Distributed by:

ALLIED ELECTRONICS, Chicago, Ill. 312 421-2400. THE ALTAIR CO., Richardson, Tex. 214/231-5166.
BELL ELECTRONICS, Menlo Park, Cal. 415,323-9431. BLUFF CITY DIST. CO., Memphis, Tenn.
901/725-9500. BRIDGEFIELD SUPPLY, Twinsburg, Ohio 216 425-4209. CRAMER ELECTRONICS,
Nationwide; Newton, Mass. 617 969-7700; Rochester, N. Y. 716,275-0300. ELECTRONIC PARTS CO.,
Denver, Colo. 303,/266-3755. FARWEST, INC., Bellevue, Wash. 206,/747-1515. MERQUIP ELECTRONICS,
Skokie, 11l. 312/965-7500. MERRILL ELECTRONICS, Chicago, 1ll. 312/286-2525. MILGRAY ELEC-

TRONICS, Freeport, N. Y. 516 546-6000.

In Canada:

ELECTRO SONIC, Toronto, Ont. 416,/924-9301. R.A.E. IND. ELECTRONICS, Vancouver, B. C. 604/-
687-2621. WESTERN RADIO SUPPLY, Hamilton, Ont. 416/528-0151

TRY SOME
FREE SAMPLES
OF BY-BUK
PROFESSIONAL
QUALITY
ELECTRONIC
CIRCUITRY
DRAFTING
AIDS. "

It's our way of proving that artwork
layout accuracy can be accomplished
in seconds with By-Buk pressure
sensitive drafting aids.

We'll also send you
our catalog featuring
thousands of ideas

in individually
die cut artwork
patterns and
conductor line
tapes to connect
them with.

BY-BUK COMPANY

A SUBSIDIARY OF WEBTEK CORPORATION

4326 W. Pico Bivd., Los Angeles, CA
\ (213) 937.3511

Circle 209 on reader service card

BUILDING BLOCKS
FOR YOUR
' PRODUCTS!

MODULE CASE

| THOUSANDS OF SIZES
AVAILABLE FROM
OPEN STOCK TOOLING

Material is fiberglass lami-
nated epoxy — Class 155°C ).
per Mil Spec C-9084 and
Mil R-9300. Molded in tubu-
lar form—thicknesses from
l .005” and 1.D. size from
.062". Open ends are fitted
with matching header
] plates.

Now . ..
| | solvingdesignproblems
for people products af-
ter accomplishing the
impossiblein aerospace.

STEVENS TUBING CORP.

90019
SUBSIDIARY OF STEVENS PRODUCTS. INC.
128 North Park St.. East Orange, N.J. 07019

(201) 672-2140
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USING ACTIVE FILTERS
PASSIVE FILTERS

Are size, shape or weight considerations important?
Special mechanical configurations offered—Her-
metically sealed or encapsulations for pcb installa-
tions
Low, high, band pass and reject designs—Butter-
worth, ghebishev, Bessel or elliptic response char-
‘ acteristics —wide range of source and load impe-
dances
‘ Low frequency actives, stable toroidal LC's, RC
“ twin-T's
No EXTERNAL components required
Unbiased recommendations on active or passive
| filter selections for maximum economy

instruments, intorporated

\DOWste

PHONE AREA 512/892-0752 « P.0. Box 698 AUSTIN TEXAS 78767

| Circle 210 on reader service card

tones to
CONTROL
ALERT
SIGNAL

over phone lines,
[ P.A. systems & radio channels

B HIGH STABILITY ENCODER
generates precision control tone for
transmission on audio channel.

VOICE IMMUNE DECODER detects
control tone on audio channel and
energizes output relay. Highly
selective audio filter plus tone
timing circuit prevents false
response to voice or music signals.
BRAMCO GIVES YOU FLEXIBILITY
with complete tone systems,
building-block modules, and custom
sub-assemblies for O.E.M. use.

Ask for Catalog 303.

BRAMCO CONTROLS

DIVISION OF LEDEX INC.

S.S. HOPE, mo.

Doctor . . . teacher . . . friend to
millions on four continents—
this floating hospital is a
symbol of America’s concern
for the world’s disadvantaged.

Keep HOPE sailing.
Pnﬁdﬁm {
HWNPE |

Dept. A, Washington, D.C. 20007 |

COLLEGE AND SOUTH STREETS, PIQUA, OHIO 45356
the tone technology ~people

513-773-8271 -
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LOGIC CHECKER

Displays logic state of most
14 or 16 pin IC’s with no ex-
ternal controls. Simply clip
over DIP package and appro-
priate LED will light to indi-
cate a high logic state at each

GOMPRESSED VIDED

= Starts with a standard CCTV camera _ e tedmlieadl For use on
* Ends on the screen of a standard CCTV monitor ] popular 5V systems. Com
® Uses "‘dial up” voice grade telephone circuits pletely portable for shop, lab,

in the middle or field use—fully guaranteed.

* is a highly flexible alternative to facsimile or the Detailed instructions and han-

Picture Phone dy carry case supplied. Free
set of 24 logic templates in-
cluded. Post paid — $99.95.

The CVI 200 series Video Converters provide for
Sing'e frame TV plcture transmiSSI()n et audio nL:o ELECTRONIC PRODUCTS. NORTH ANDOVER. MASS
bandwidth circuits. Options include muitiple -

image storage, hard copy’, computer 1/O, and
color.

Video instruments for data acquisition processing,
transmission, and dispilay.

Colorado Video, Inc. CV| . - LOGIC pROB A TGB'D(!;‘]L'(E)\{?EI?

Box 928 Boulder, Colorado 80302 . s -
Helps diagnose digital circuit mal-

{303) 444-3972 functions by indicating logic level.
: High input impedence and low

drain LED does not affect circuit

under test. Comfortable,

lightweight and rugged.

Only $24.95 Post Paid.
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YOU'RE 4L WHISTLING INTHE DARK...

if you think that heart disease and stroke
hit only the other fellow’s family.

GIVE ... s0 more will live
HEART FUND

Contribuied by the Publither
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