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The world’s most versatile synthesizer

You buy a frequency synthesizer because
you need its accuracy, resolution,
resettability, or stability. General Radio
synthesizers afford all these advantages
and more. Up to the 70-MHz frequency
limit, the GR 1160-series synthesizers are
virtually tunable frequency standards.

For example, at 50 MHz the rms fractional
frequency deviation of an 1164 synthe-
sizer is less than 3 x 101! with a 1-s
averaging time, and spurious signals are
down at least 60 dB. Nine significant
figures can easily be set on in-line,
easy-to-read dials. Eighty different models
are available, differing mainly in degree
of resolution, programmability, and
sweepability. Prices range from $3640

to $7515.

In addition to offering a complete line of
synthesizers, General Radio also offers a
line of accessories to enhance greatly

the usefulness of these instruments. You
don't spend thousands of dollars and
then have to build your own breadboard
to sweep or to program. GR's synthesizer
accessories enable you to perform those
functions easier and better.

Sweep The 1160-P2 Sweep and Marker
Generator ($495) transforms any GR
synthesizer containing the continuously
adjustable decade module into an ultra-
precise sweep generator with sweep
excursions of <1 Hz to 1.2 MHz. The
instrument provides a choice of automatic
sweep speeds as well as manual sweep-
ing, a calibrated, crystal-controiled
frequency marker, accurate, adjustable
side markers, and a convenient means
of expanding the frequency excursion
without changing the display width and
without affecting the center frequency.
These features are just what you need
for testing crystal filters or other high-Q
devices on the production line or in the
laboratory.

Program Where fast, repetitive, and
error-free selection of frequencies is
required, the new 1160-P1 Preset-
Frequency-Program Unit fills the need.
This instrument converts the single-
contact closure of a mechanical or
electronic switch into multiple closures
required to set up all seven digits of a
selected frequency. And now with the
new 1164-RDI-3 decade module, you can
preprogram frequencies all the way up
to 70 MHz. The 40-channel model of the
1160-P1 costs $1825, the 20-channel
model costs $1000. Interconnecting
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cables (1 required for each synthesizer
decade) are $75 each.

High-Stability Oscillators Other acces-
sories enable you to lock the synthesizer's
internal crystal oscillator for improved
long-term stability. The 1160-P3
Standard-Frequency Oscillator sells for
$525, and it reduces drift to 3 x 109 per
day after warmup. For even greater
stability, the 1115-C Standard-Frequency
Oscillator ($1800) further improves
deviation to 5 x 10°19 per day.

Of course, you don't have to buy any of
these accessories when you order a GR
synthesizer, but because they're available
as standard items, they make the most
versatile synthesizers on the market

even more versatile.

For complete information or a demon-
stration, cali your nearest GR office or
write General Radio Company, West
Concord, Massachusetts 01781; telephone
(617) 369-4400. In Europe Postfach 124,
Ch 8034, Zurich 34, Switzerland.

GENERAL RADIO

Prices apply only in U.S.A.



For Quantity and Quality Calibration:

SIX INSTRUMENTS IN ONE!

For true versatility in your calibra-
tion laboratory, production or design
areas, get the hp 741B AC/DC
Differential Voltmeter/DC Standard.
You’ll be getting six instruments
in one! The hp 741B is a dc stand-
ard, an ac differential voltmeter, a
dc differential voltmeter, a floating
ac voltmeter, a floating dc voltme-
ter, and a power amplifier—all with
a 90-day calibration cycle.

DC Standard. The hp 741B is a
stable, =0.01% dc standard with
output voltage to 1000 V—with 5-
digit resolution. It is designed for
accurate calibration of digital volt-
meters, differential voltmeters, and

for general calibration lab applica-
tions.

AC Differential Voltmeter. The hp
741B measures ac voltages with
=0.03% midband accuracy. Itmain-
tains a low input capacitance of <5
pF. This unique feature reduces
loading error—and makes the 741B
ideal for circuit measurements
where added capacitance might
cause circuit instabilities.

DC Differential Voltmeter. The hp
741B measures dc voltages to 1000
Vin four ranges with =0.02%, accu-

racy. Input impedance is >10° Q on
all ranges—independent of null. This
extremely high impedance makes
the 741B ideal for drift measure-
ments where null conditions cannot
be maintained.

Floating DC Voltmeter. The hp
741B measures dc voltages from 1
mV to 1000 V. It has an input im-
pedance of >10° @ on all ranges.

Floating AC Voltmeter. The hp
741B measures ac voltage from 1
mV to 1000 V. The low capacity ac
probe provides an input impedance
of 1 MQ shunted by <5 pF on all
ranges.

Power Amplifier. As a =0.02%
power amplifier, the hp 741B pro-
vides unity voltage gain and up to
20 mA output. Use it as an imped-
ance converter.

Check on how this six-in-one ver-
satility can simplify your calibration
measurement needs. Look at your
Hewlett-Packard Instrumentation
Catalog and call your hp field engi-
neer. Or, write to Hewlett-Packard,
Palo Alto, California 94304. Europe:
54 Route des Acacias, Geneva.
Price: 741B, $1875.
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ONE WILL GET YOU TEN...
10 Hz OR 10 MHz

One hp test oscillator—the hp 652A—will get you
10 Hz or 10 MHz—or anywhere between—with an
expandable output monitor for amplitude control
to 0.25% across the band.

Use the solid-state capacitance-tuned model
652A for test quality signals in your laboratory
production area or systems checkout. Set and
monitor output with ease. Readings on the upper-
most scale of the X20 expanded scale monitor
are in percent for quick reading of frequency
response measurements.

With the 652A you get attenuator accuracy of

+0.075 dB, amplitude stability of =2% per
month. Two outputimpedancesare available from
the front panel providing 200 mW into 50 @ or
16 mW into 600 €.

Another test oscillator, the hp 651B, has all the
performance features of the 652A except the ex-
pandable output monitor. Get full specifications
on these two broad-range oscillators from your
nearest hp field engineer. Or, write to Hewlett-
Packard, Palo Alto, California 94304. Europe: 54
Route des Acacias, Geneva. Price: hp 652A, $725;
hp 651B, $590.
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Charts simplify prediction of noise

from periodic pulses

Families of broadband spectra for six common
pulse shapes make it easy to determine
high-frequency interference

Robert B. Cowdell

Genisco Technology Corp.

Designer's casebook

= Inexpensive comparator reacts in 100
nanoseconds

= One capacitor makes IC a pulse-width
modulator

= Bridge and amplifier monitor d-c level

= Feedback keeps motor torque constant

Solid state module makes for light reading
Bright, distinct numerals are displayed by

a small, inexpensive unit that uses a large-
scale integrated circuit to decode binary
commands and drive a matrix of gallium-arsenide-
phosphide light-emitting diodes

Members of the technical staff, Solid-State
Laboratory, Hewlett-Packard Co.

Active filters: part 3

Negative-impedance converters

These two-port devices are being used to
produce transfer functions without inductors,
and with greater simplicity than is possible with
other active-filter elements

Louis de Pian and Arnold Meltzer

George Washington University

Potential of phased-array radar

spurs increasing R&D activity

More experimental models are due soon, but
operational versions of these multifunction
systems are still several years away

Alfred Rosenblatt

Avionics and space editor
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Readers Comment

Voicing the case for ssb

To the Editor:

It is difficult to comprehend why
a natural resource like spectrum
space is wasted by the proliferation
of f-m voice commnunication. Man,
as he harnesses the higher fre-
quencies, finds progressively more
inefficient methods of using them.

I don’t argue against f-m and
other noise-improvement tech-
niques, such as pcem, for data trans-
mission or high-quality broadcast,
but they have no place in the trans-
mission of voice information. Voice
does not require transmission over
a redundant media for the exchange
of intelligence. Both a-m and single-
sideband techniques provide more
reliable communications per watt
of power than f-m, which provides
a higher signal-to-noise ratio only
for an already strong signal that
does not require it for syllable intel-
ligibility.

Two arguments are usually pre-
sented against ssb for the higher
vhf ranges: complexity and the ex-
istence of Doppler and path a-m.

The complexity argument is
weak, It has been shown that ssb
results in smaller and less expen-
sive units than a-m sets of equiva-
lent range. The low power required
for vhf and uhf sets using ssb could
result in equally small and inexpen-
sive units. Frequency stability re-
quired is little better than 107,
which is within easy reach of ele-
mentary crystal oscillators even for
the 450-Mhz band.

Doppler shift between two cars
going at the legal limit in opposite
directions amounts to no more than
100 hertz at the 450-Mhz band. But
ssb can tolerate this amount for
voice work without affecting intel-
ligibility very much, and fine fre-
quency control (also called “clari-
fiers” on h-f sets) or a pilot carrier
can correct the situation.

Anybody who listens to f-m
broadcasts while driving far from
the transmitter or in mountainous
terrain can testify to the deficiency
of f-m under marginal conditions.
It is true that near the transmitter,
f-m quality is excellent and ssb
would always suffer from some
small amount of flutter. However,

Electronics | September 2, 1968



Obviously from Sprague Electric!

Higher CV product per cubic inch
than any other solid tantalum capacitor!

Red Top| Miniature Solid-Electrolyte Tantalex” Capacitors

Red Top® Capacitors are TOPS when your circuit
design calls for reliable, low-cost, commercial/indus-
trial solid tantalums for printed wiring boards, packaged
circuit modules, and other applications where minia-
turization is a must.

Their special construction employs a metal case and
plastic resin end seal, providing the price advantages
but eliminating the mechanical disadvantages often as-
sociated with molded capacitors, such as “off-center”
units with consequent “thin” walls, secondary cathode
connection prior to molding, and limited humidity
resistance.

SPRAGUE COMPONENTS

Red Top® Capacitors are ideally suited for today’s
circuit design requirements which demand filtering at
specific locations. Their small size permits “salting” or
“sprinkling” wherever needed:

With capacitance values that range from 68 uF to
.016 wF in voltage ratings from 2 to 100 WVDC,
Sprague Red Top® Capacitors are available with axial
or “single-ended” leads.

For complete technical data, write for Engineering
Bulletin 3536A to Technical Literature Service,
Sprague Electric Company, 35 Marshall Street,
North Adams, Massachusetts 01247.

CAPACITORS PULSE TRANSFORMERS
TRANSISTORS INTERFERENCE FILTERS
RESISTORS PULSE-FORMING NETWORKS

INTEGRATED CIRCUITS
THIN-FILM MICROCIRCUITS

43C 7138

TOROIDAL INDUCTORS
ELECTRIC WAVE FILTERS

Electronics | September 2, 1968

CERAMIC-BASE PRINTED NETWORKS
PACKAGED COMPONENT ASSEMBLIES
BOBBIN and TAPE WOUND MAGNETIC CORES
SILICON RECTIFIER GATE CONTROLS
FUNCTIONAL DIGITAL CIRCUITS

SPRAGUE

THE MARK OF RELIABILITY

Sprague’ and ' (@' are registered trademarks of the Sprague Electric Co.
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We build 84/

instruments to be sure we
have the exact | you need.
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2330

i

AT -Li

Here’s just part of the full Honeywell line, which includes: €117 Visicorder direct-recording oscillographs in 67, 87, and 12" models; ( 2 Model 1806 fiber-
optics CRT Visicorder osciltographs; @ 26 magnetic tape systems, including the 7600 Series in 10%” and 15 reel versions; (® 84 amplifiers and other signal-condi-
tioning units; @ 78 analog recording systems; @46 electronic medical systems; ®14 oscilloscopes; ) 37 digital multimeters; @) 29 differential voltmeters;
@ 179 precision laboratory standards and test instruments; (3128 data loggers; 9 analysis systems; @61 EMI products; (D37 X-Y graphic recorders.

Your Honeywell sales engineer can zero in on the
precise solution to your instrumentation prob-
lems. Quickly and efficiently. You won’t have to
settle for “almost” what you need because the
Honeywell sales engineer isn't handicapped by
a limited line. He can choose from 847 basic in-
struments whosecombinationsand permutations
approach the infinite.

The solution might be a Visicorder recording
oscillograph. Or one of our modular magnetic
tape systems. Or an X-Y recorder, a digital multi-
meter, or a portable potentiometer. But whether

it's a single instrument or a complete data sys-
tem, you can be sure the solution will be the
right one, carefully thought out with your future
requirements considered as well as your current
needs. Local service and nationwide metrology
facilities back up your Honeywell instrument or
system. And, we can even provide factory train-
ing courses for your operating personnel. For the
full story on how Honeywell can help you, call
your local sales engineer or write: Honeywell,
Test Instruments Division,

Denver, Colorado 80217. Honeywell

Honeywell engineers sell solutions

6 Circle 6 on reader service card
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Readers Comment

when it comes to transmitting intel-
ligence by means of voice, flutter is
preferable to the typical dropouts
and locks on other stations so typi-
cal of f-m. Ssb offers approximately
10 times more channels per mega-
cycle than f-m. It gives 2 minimum
of interference because of the inter-
mittent nature of the mode. At least
200,000 radio amateurs operating
ssb in no more than 2 Mhz of
spectrum space on the h-f bands
can testify to the very high load fac-
tor possible with ssb.

In view of the limited amount of
spectrum space available, I'd urge
that both a-m and f-m be phased
out for all person-to-person voice
transmission. The technology to do
this is here.

Peter Laakmann
Hughes Aircraft Co.
Culver City
Calif.

That's the law

To the editor:

As a patent attorney, I was dis-
mayed to read some of the state-
ments in your article “Focus on
CO,” [Aug. 5, p. 51], which re-
ported the award of the CO: laser
patent to R.C. Vickery et al. after
an interference with C.K.N. Patel.
The article said that “many scien-
tists and engineers expressed sur-
prise that Patel lost the bid because
he is well known in the field,” and
that one CO. laser scientist called
the award a “gross injustice” be-
cause “Patel worked for years on

this, and he’s probably responsible
for bringing the art to its present
level.”

For your information, in a U.S.
patent interference, the patent is
awarded to the inventor who was
first to “reduce the invention to
practice” (i.e., build and test the
invention or file a patent applica-
tion thereon) unless the other in-
ventor conceived the idea first and
was diligent in reducing it to prac-
tice. In most other countries, the
patent is awarded to the first to
file a patent application on the in-
vention. No country awards a pat-
ent to the one who is best known
in the field or who is most re-
sponsible for developing the art.
It's hard enough in a patent inter-
ference to determine the first in-
ventor without making the proceed-
ing a popularity contest.

David R. Pressman
Philadelphia

What’s in a name?

To the Editor:

As the manufacturer of the low
temperature dry asher pictured in
the article “Cool stripper” we
would like to protest the omission
of our name [July 8, pp. 56-58].

T.]. Gallagher
Tracerlab
Richmond, Calif.

Readers' letters should be addressed:
To the Editor,

Electronics,

330 West 42nd Street, New York,
N.Y. 10036

IG SEALING
PROBLEMS SOLVED

WITH WILLIAMS’ IMPROVED
ALLOYS FOR

MICROELECTRONIC DESIGN.

Y 0% GoLD—
20% TIN EUTECTIC
MELTING POINT 280 C

Y 88% 6oL0—
12% GERMANIUM EUTECTIC
MELTING POINT 356 C

* SOLDER PREFORMS FOR SEALING
INTEGRATED CIRCUIT PACKAGES

* TOOLIVG AVAILABLE OV MOST
STANDARD SIZES

410 6 Weeks Delivery on New Tooiing

PARTIAL LIST OF AVAILABLE
ALLOYS & SOLDER PREFORMS

88% Gold 12% Germanium (Eutectic Alloy)
Strip and solder preforms in all sizes
80% Gold 20% Tin {Eutectic Alioy)
Strip, wire and solder preforms in all sizes
Gold with .1 to 1.2% Antimony

Wire, strip and solder preforms all sizes
Gold — .05% Min. Phospharous

Wire, strip and solder preforms all sizes
85% Gold 5% Nickel

Wire, strip and solder preforms all sizes
Gold and up to .5% Arsenic

Strip and solder preforms all sizes
Silver with .1 to 1.2% Antimony

Wire, strip and solder preforms all sizes
Silver —.1% Min. Phasphorous

Wire, strip and solder preforms all sizes
95% Silver 5% Nickel

Wire, strip and solder preforms all sizes
Silver and up to .5% Arsenic

Strip and solder preforms all sizes
Special alloys produced on request at
minimum charge.

Precious Metals in 99.9% Pure,
89.99% Pure, and 99.999% Pure.

i_.____.______.,..._.__._________ﬂl
rlgalsetlncll“e an EIECt{OMCS.MaEa;me address CHANGE UF ADDRESS : Modern. up-to-date refining of precious
abel to insure prompt service whenever you . metals and complete spectrographic fa-
| write us about your subscription, ATTACH 'f you are moving, please let us know cilities available
MBEI. five weeks before changing your address. I HIGH PURITY METALS
| Mall to: Fulfiliment Manager | Place magazine address label here, print | USED ON ALL ALLOYS
Electronics H RE your new address below. WRITE FOR COMPLETE PRECIOUS METALS CATALOG
: P.0. Box 430 | g l AND SPECIFICATION SHEETS. PHONE 716-834-7204
Hightstown, N.J, 08520 . - -~ -~ -t
| I OVER 50 YEARS OF PRECIOUS METALS EXPERIENCE
To subscribe mail this form with your payment W“.l.lAMS
I and check [J new subscription ] renew my | npame I
| present subscription I P R E C | O U S
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rates for foreign countries available on request. Division of Williams Gold Refining Co., Inc.
city state 21p code I J
C ——— — — — — — — —— A D — —— — — — — — — —— —
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Bulova forks
solve low
frequency

problems

Let the
experience
behind

300,000 forks
per year help you!

American Time Products forks are now
available up to 25 kc, thanks to years

of experience plus new design techniques
developed by Bulova. (Including the tiny
forks for Accutron® electronic timepieces,
Bulova made 300,000 last year alone!)

Result: ATP units provide lower cost,
smaller size, lighter weight and greater
long term stability in such applications as
Computers, Navigation Systems, Doppler
Radar, Motor Drives, Encoders and Timers.
Accuracies of up to 0.001% are available.

Bulova fork oscillators offer the added
advantage of simplicity of design and
circuitry. Fewer components mean greater
reliability. Finally, Bulova fork products
are uniquely capable of withstanding
severe shock and vibration environments.

No wonder Bulova sold 300,000 last year!

FS-11 FORK FREQUENCY STANDARD
Standard Frequencies: Up

to 10,000 cps

Accuracy: Up to =.001%

Input: 28V DC (others on

request)

Output: 5 volts p-to-p min. into 10K ohms
Temperature Range: As low as —55°C to
as high as +85°C

Size: 1% in. sq. x %"

SUB-MINIATURE TF-500
TUNING FORK
Standard Frequencies: Up to
2400 cps
Accuracy: Up to =.001%
at 25°C
Input: 28V DC (others on
request)
Output: Up to 5V rms into
20K ohms
Temperature Range: As low a8
—55°C to as high as +85°C
Size: %” x %" x 12" max.
Write or call for specifications on Bulova’s
complete line of tuning fork products.
Address: Dept. E-16.

B2Mnn r£oasVvIm
o ) Y)|4(0) \V /[ A\

AMERICAN
TIME PRODUCTS

ELECTRONICS DIVISION
OF BULOVA WATCH COMPANY, INC.

61-20 WOODSIDE AVENUE
WOODSIDE, N.Y. 11377, (212) DE 5-6000
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Like the engineering development it describes, the articlc on the
light-emitting diode display, page 74, was a team effort. M.M.
Atalla, director of Hewlett-Packard’s Solid State Laboratory, guided
an array of talent so diverse that, as one member of the team put it,
“you wouldn’t normally expect us to be able to talk coherently
together, much less work all at once on the same device.”

Atalla is shown in the photo with some of the contributors.
Seated left to right are Robert J. Archer, Paul E. Greene, and John
E. Price; standing left to right are Robert A. Burmeister, Atalla,
Gerald P. Pighini, and Egon E. Loebner.

Solid state physicists defined the design parameters that would
yield useful light emission. Materials scientists and metallurgical
engineers devised an efficient method of producing the tricky gal-
lium-arsenide-phosphide alloy. Psychophysics—the science relating
physical phenomena to human responses—was a factor in the deci-
sion on the tradeoff between light wavelength and efficiency. And
specialists in hybrid and monolithic integrated circuits, optics, and
even vacuum-tube manufacturing (for the final glass-to-metal her-
metic seal) made their contribution.

“The number of those who contributed content, correction, and
clarification to the article could hardly be contained on a believable
byline,” Atalla says. “Even the list on the title page is not complete.”

“Failure to comply with performance specs has become all too
common,” says Robert B. Cowdell, author of the article on pulse
analysis [p. 62]. The noise spectrum created
by waveforms in a system, he notes, reveals
the amount and type of isolation (filtering
or shielding) required to guarantee inter-
and intra-system compatibility.

Cowdell has designed digital and com-
munications systems as a consultant for
Philco, General Dynamics, RCA, Auto-
netics, Control Data, and Collins Radio.
He is now manager of systems engineering
for the Genisco Technology Corp.s con-
Cowdell sulting and research operation.
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de Pian

Active-filter design isn’t new to
either Louis de Pian or Arnold
Meltzer [p. 82]. De Pian is chairman
of the electrical engineering depart-
ment at George Washington Uni-
versity and published a book, “Lin-
ear Active Network Theory.”

Meltzer did research on active
filters for his doctorate from George
Washington, where he is now
teaching.

Your custom
pulse transformer
is a standard
DST transformer

Some of the case styles in which Sprague DST Puise Transformers are available. Note the in-line leads.

You can select the transformer design you need from the new
Sprague DST Family, a fully-characterized series of Designer Speci-
fied Transformers which Sprague Electric has pioneered. It’s easy.
Start with the two basic parameters dictated by your circuit re-
quirements: primary (magnetizing) inductance and volt-second
capacity.

New Sprague engineering data gives basic information from which
all nominal sine wave parameters are derived. This data allows you
to specify the one transformer from thousands of possibilities which
will optimize performance in your application.

Design Style A minimizes magnetizing inductance change as a
function of temperature. Typically it’s < = 10% change from O to
60C; < *+ 30% from —55 to 485 C.

Design Style B and C give you broad bandpass characteristics, and
still keep magnetizing inductance change < * 15% from O to 60 C.

Design Style D is fast. Associated leakage inductance and coupling
capacitance are kept at a minimum. This style is just what you need
for interstage and coupling devices in computer drive circuits.

The Sprague DST Series packs a lot of transformer into minimum
volume packages — epoxy dipped for minimum cost, or pre-molded.
The 100 mil in-line lead spacing is compatible with integrated circuit
mounting dimensions on printed wiring boards.

To solve your pulse transformer design, start mow. Write for Engi-
neering Bulletin 40,350 to the Technical Literature Service, Sprague
Electric Company, 35 Marshall St.,, North Adams, Mass. 01247.

*Trademark

SPRAGUE COMPONENTS

PULSE TRANSFORMERS
CAPACITORS
TRANSISTORS

RESISTORS

THIN-FILM MICROCIRCUITS
INTEGRATED CIRCUITS

INTERFERENCE FILYERS

PACKAGEO COMPONENT ASSEMBLIES
FUNCTIONAL DIGITAL CIRCUITS
MAGNETIC COMPONENTS
CERAMIC-BASE PRINTEO NETWORKS
PULSE-FORMING NETWORKS

SPRAGUE

THE MARK OF RELIABILITY

Meltzer

Sorague’ and (@' are registered trademarks of the Spregue Electric Co.
483C-8122
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Fairchild has introduced 48
new products in the last 48 weeks.

Our goal is fifty-two new integrated circuits in fifty-two weeks. To
obtain the Reader Service number for any product announcement
ad, simply add 100 to the new product number. For example, New
Product No. 3 is Reader Service No. 103.
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More about:

vour
REGULATOR

Low-cost switching voltage regulators

The uA723 is a highly versatile, Second-Generation
Linear Integrated Circuit. !t can be used as a series
regulator, switching regulator, shunt regulator, floating
high-voltage regulator, or a regulated current source.
It can be used for both positive and negative supplies.
It can be used with an external PNP or NPN pass ele-
ment when higher output currents are required. And, it
provides output current up to 150mA without external
pass transistors.

This low-cost linear features excellent line and load
regulation of 0.01% of V,,; remote shutdown capability;
adjustable current limit with or without foldback;
standby current drain of only 2mA; output voltage from
2 to 37V, and a temperature coefficient of .002% /°C.
The following applications exhibit the excellent per-
formance and broad versatility of the uA723:

POSITIVE SWITCHING REGULATOR
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Efficiency: 86%
Output Current: 1 Amp
Regulation: 0.05%

NEGATIVE SWITCHING REGULATOR
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Vo= ~185~ - 40 vohts 12mH.
Efficiency: 86%
Output Current: 1 Amp
Regulation: 0.05%

VM = =15 voits regulated

If you'd like more applications data,
use the coupon below.

Please send me the uA723 Applications Notes.

Name

Company

Mailing Address

Fairchild Semiconductor A Division

fr——— =———————u
F=S of Fairchild Camera and Instrument
F 1R Hi Corporation 313 Fairchild Drive,
Mountain View, California 94040

SEMICONOUCTOR (415) 962-5011 TWX: 910-379-6435




2 nty reeorder built before HDDR ”
. now obsolete.

A = _,“We ve come up with a unique

L

‘design technique that’s going to
revolutionize the recorder industry.
: _ L It's called High Density Digital
ey . Recording (HDDR, patent pending).
PSS, Without going into great detalil, y |
P2 &g HDDR is a way to pack a lot more
. “ ? bits onto a lot less tape with
N .f.virtually no errors. Using HDDR, y
you can record up to 10,000 bits per
track inch. And, although we guar- ‘
antee an error rate of 1x10; we’ve

yet to drop a Single bit using HDDB

“We now have a whole line of re-

'} corders with HDDR built in. Satellite,”
- ground test, reconnalssance, instru-
mentation, lightwglight, cartridge- **
loaded, low-po#ér units. Recorders
which now are the best you can buy.

Someday, someone may copy us.
2% But until then,you can find out
. all about HDDR and these recorders
=.by writing us. Leach Corporation,
gontrols Division, Department A,
. 717 N. Coney Ave., Azusa,
2 o \v BEAGH c.ii 01702 (213) 3308211,
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INJUST

DAYS

ACOPIAN WILL SHIPANY
OF 62000 DIFFERENT
POWER SUPPLIES

v

| This catalog lists

| 62,000 models of
AC to DC plug-in
power supplies

| available for ship-
ment in just three

I days. Choose the
exact outputs you
need. Singles or

| duals, regulated

| or unregulated.
Write or phone for

' your free copy.

i
|
|
|
|
|
|
|
|
|
l
| I
I Name |
| |
|
|
|
|
|
|
|
|
|
|
]

| Title

| Company

Acopian Corp., Easton, Penna. 18042
Phone: (215) 258-5441
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Who's who in electronics

Stephen Levy of Motorola: ‘I don't think our ability to compete has been

harmed because some of the talent left. .

. . We are stronger than we were

before. . . . If we're not No. 1 this year, we'll be so close it will be insignificant"

How well the Semiconductor
Products division of Motorola Inc.
can survive the greatest raid in
electronics corporate history will
depend on the men who replaced
C. Lester Hogan and the group
that accompanied him to Fairchild
Semiconductor [see story on p 40].
Each man was replaced by the as-
sistant he had selected as backup
man for emergencies. “And in at
least one respect,” said Stephen L.
Levy, 47, Hogan’s successor as
general manager, “we are stronger
than we were before: we have
John Welty back.”

Welty, 46, had already been
scheduled to return to Motorola
from the Philco-Ford Corp., whose
Microelectronics division he had
headed for seven months. Levy
says Welty’s presence in Phoenix
gave him much more flexibility in
reorganizing than he might other-
wise have had.

Move up. Levy’s other chief
lieutenant will be John C. Haeni-
chen, who moved up from group
operations manager to become
director of operations, with essenti-
ally the same responsibilities as
those borne by Leo Dwork before
Dwork departed for Mountain
View, Calif.

Welty wasn’t replaced when he
left Motorola; his duties were
divided among Dwork, Levy, and
George Scalise when Scalise was
manager of support operations. As
a corporate vice president, Welty
now has most of his old responsi-
bilities back, with some of Dwork’s.

Specifically, he will be in charge
of product reliability and quality
assurance, equipment and plant
operations, materials, facilities, and
administrative areas.

Haenichen, 33, cedes some ad-
ministrative functions to Welty,
but retains Dwork’s responsibilities
for thyristor, zener, varactor, trig-
ger, and optoelectronic product
groups and for central research and
development. He had all of those
groups, except R&D, when he re-
ported to Dwork.

Motorola has two other manu-
facturing segments besides Haeni-
chen’s. Patrick D. Lynch, 35, has
taken over the discrete silicon
product group previously headed
by Wilfred Corrigan, and Robert
H. Lyon, 34, has becen named
director of integrated-circuits
operations, replacing Eugene Blan-
chette. Lynch moves up from the
direction of Motorola’s very pro-
ductive plastic transistor opera-
tions. Lyon was previously opera-
tions manager for current-mode
products and linear circuits.

Levy also named Richard P.
Abraham, 38, to be director of ad-
vanced IC programs, in which
capacity he will keep responsibility
for Motorola’s Sentinel program;
Joseph Flood, 42, to be director of
reliability and quality assurance, a
job he previously handled for IC’s
only; and Harry J. Geyer, 39, to be
manager of equipment and plant
operations. Geyer had been man-
ager of mechanical equipment en-
gineering and maintenance for
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The ML-EE64Y is the smallest 10 kv (peak) switch tube—and the
smallest 10 kv (peak) regulator tube you can buy.

ML-EE64Y gives you up to 36 free cubic inches per tube, and
doesn’t require a socket. It offers you a 12 amp peak

current, high signal sensitivity, and a simple BeO heat sink with
no other cooling required. The ML-EE64Y provides tabs

for simple, low-cost connection.

For complete data, write to Machlett—the tube specialist

most responsive to customer needs—today. The

Machlett Laboratories, Inc., 1063 Hope Street,

Stamford, Connecticut 06907.

Why use this tube...for high voltage switching
or voltage regulation...when this one is better?

ML-EE64Y
Actual size.

@ THE MACHLETT LABORATORIES, INC.
A SUBSIDIARY OF RAYTHEON COMPANY

Electronics | September 2, 1968
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NEW

SOLID STATE
POWER
PAGKS

for '

regulated
low voltage
applications

from

Plastic Capacitor’s new LV Series
Power Packs, ranging from 12 to 100
volts DC, offer an improved solution to
today’s system requirements. Models
available with DC output voitages of
12, 24, 28, 36, 48, and 100 volts with
power ratings of approximately 25, 50,
100 & 150 watts.

FEATURES INCLUDE:
m 0.01% LINE REGULATION

m 0.05% LOAD REGULATION
m 3MV PEAK TO PEAK RIPPLE AND NOISE

® NEGATIVE 0.015%/°C TEMPERATURE
COEFFICIENT

= LESS THAN 0.2 DHMS OUTPUT
IMPEDANCE

® TEMPERATURE OPERATING RANGE OF
0°C T0 55°C

For positive proof that good things
come in small packages . .. check your
power pack needs with Plastic Capaci-
tors. Write for full engineering data
today.

Plastie Copariton

2620 N. Clybourn Chicago, 1li. 60614
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Who's who in electronics

integrated circuits.

First big loss. “You can see that
these people had the same respon-
sibilities, but over a narrower base,
before the defections,” says Levy.
“I don’t think our ability to com-
pete has been harmed because
some of our top people left. This is
the first time that we lost any
significant group of people, and
consequently we have a great
depth of management talent in the
company.”

Levy’s own promotion, from as-
sistant general manager to general
manager, was probably merely
moved ahead by Hogan’s depar-
ture. Since Levy joined the division
four years ago as product market-
ing manager for IC’s, his rise at
Motorola has been swift and seem-
ingly inexorable. His appointment
as assistant general manager in
April made the outside world sure
that when Hogan became president
of Motorola, Levy would take over
the Semiconductor Products divi-
sion.

Levy is credited with carrying
out Hogan’s plans for expansion in
the IC market so well that the com-
pany threatened to pass Fairchild
this year. Hogan’s departure may
delay that event, but Levy says
that Fairchild’s own predictions
indicate that “if we’re not No. 1
this year, we’ll be so close that it
will be insignificant.”

Company strategy to capture
that top spot is unchanged; Levy
isn’t impressed with talk of
medium- and large-scale integra-
tion today. “Some day you will sell
a system on a chip,” he says, “but
there are a lot of problems to solve
between now and then. If you can’t
show an economic advantage, LSI
is a myth. The question is, when
is it real, and at what level. I think
some manufacturers have tried to
put over a compressed timetable.”

Change of plans. Levy’s reliance
on Welty during the stress period
must have made the latter’s return
to Phoenix a pleasant one after a
sojourn at Philco that can only
have been disappointing. A corpo-
rate decision to cut losses in
Philco’s Microelectronics division
made Welty’s plans for it seems ir-

relevant to some. Yet he left the
corporation on good terms and
showed no signs of bitterness.
Seemingly unflappable, he picked
up at Motorola almost where he
left off, and was in close consulta-
tion with Levy on the new execu-
tive lineup.

Welty made no effort to minimize
the effect of the Fairchild raid, but
at the same time he left no doubt
that Motorola expected to survive.
“The question is academic: of
course we've been hurt,” he said.
“But there’s a hell of a lot of self-
confidence here; that’'s Hogan’s
heritage. He convinced the organi-
zation that it could do things that
it didn’t believe it could. Now
Hogan is gone, but the organiza-
tion is here.”

Where it's at. Haenichen, an
engineer turned into a manager,
partly by Motorola’s policy of pay-
ing more for administrative talent,
is perhaps best known outside
Motorola for his work in devel-
oping annular structures to prevent
channeling in high-voltage, high-
power pnp transistors. But he says
that a young engineer at Motorola
soon discovers that production is
where the action is; Haenichen
himself displays no nostalgia for
the laboratory.

It is in his areas that Fairchild
is weakest, and Haenichen expects
to maintain Motorola’s advantage.
“They just don’t have a broad
line,” Haenichen notes. “In dis-
cretes, we only see them in silicon
transistors. But it took us a long
time to build our product line; in
nine years we've just encircled
them in silicon controlled rectifiers,
thyristors, germanium devices,
power, and so forth. Right now
they’re not fighting me anywhere.”

Lynch echoes Haenichen’s belief
in the effect of Motorola’s long
head start in some areas. “We're so
far ahead now that he can’t catch
up,” Lynch says of his old boss,
Corrigan. Lynch even asserts that
where the old management team
built Motorola into some leader-
ship positions, the new one may be
better suited to keep it there. “All
you can say right now,” he says,
“is that it’s different.”

Circle 17 on reader service card—>
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Charlie Straightarrow was dazzled digitally.
Don’t let it happen to you!

Charlie Straightarrow is a good engineer.
He's been at it for about ten years now.
Like a lot of us. Charlie’s bought his share
of scopes. counters, voltmeters and other
assorted test and measurement equipment
during that time.

And also like a lot of us, Charlie has
been impressed with the digital instrumen-
tation he's seen on the market lately. (So
are we. especially since we make the only
true RMS digital voltmeters. But back to
our story.) In fact, for awhile this winter
Charlie was dazzled digitally. Everything
he bought had to be digital. Recently.
Charlie was looking for a digital
scope when, quite by accident, he
stumbled across our little pamphlet.
Differential or digital, the unvarnished
truth about precision voltmeters.

Charlie got perspective after that. Char-
lie found out that the most accurate digi-
tal voltmeter on the market today costs
upwards of $4.000. He also found several
Fluke differential voltmeters with twice
the accuracy of the best
digital and ten times the
resolution for far less
money. Lowest price
units are less than $1.000.
Highest. only $1.535 and
that includes AC capabil-
ity as well. Or, put another
way. Is analog dead?

So as Charlie reasonably de-
cided. the problem of choosing a
voltmeter comes down to application.
A Fluke differential such as our 895A
should be your choice in laboratory appli-
cations where the ultimate in precision

Fluke, Box 7428, Seattle, Washington 9

measurement without ambiguity is re-
quired. Accuracy of the Model 895A is
25 parts per million. The best digital is
always limited by its parts per million ac-
curacy and plus or minus 1 digit. Resolu-
tion of the Model 895A is | ppm compared
to 10 ppm for the best digital.

It’s in systems applications that the digi-
tal voltmeter offers the most promise. If
your problem involves making a great
number of measurements using relatively
untrained personnel and if accuracy de-
mands are modest, then the digital volt-
meter is usually the best answer. But if
you need accuracies better than even
100 ppm, then the dollar-perform-
ance bias is in favor of the
differential voltmeter.

If you would like to stop “digital daz-
zle” too, write for the same pamphlet
Charlie read. We'll even send one to digital
design engineers. Please address Frank
Peep for your
free copy.

(P.S. our
readout is
digital, too!)

The Fluke
Model 895A
solid state
differential
voltmeter is

but
one of more than 150 precision
voltmeters, calibrators, power
supplies, and frequency and time in-
struments. Components for Fluke instru-
ments are tested and checked out in one of
the best standards labs any-
where (the only lab more
complete is operated by
the NBS). Fluke instru-
ments are guaranteed to
work in your environ-
ment. Or put another
way. if the Fluke in-
strument doesn't work
there, you can't live there.

FLUKE

8133. Phone: (206) 774-2211. TWX: (910) 449-2850. In Europe. address

Fluke International Corporation, P.O. Box 5053 Ledeboerstraat 27. Tilburg. Holland. Telex: 844-50237

In U.K., address Fluke International Corporation, P.O. Box 102, Watford Herts, England.

See the latest in precision instruments from Fluke at the Instrument Fair, Washington, D.C. Sept. 25 & 26, 1968.



Reliability is six things we do
that nobody else does.




We’re fanatics.

We build our relays
stronger than we have to.
That way, they last lots
longer than they ever
have to. Our Class E
relay (shown on the op-
posite page) is a good ex-
ample of our way of thinking.

The industry’s strongest heelpiece.

We make the strongest heelpiece in the industry.
A gigantic machine bangs them out extra fat and
extra flat.

Extra fat to carry a maximum of flux. To handle
big loads. Extra flat so that once an AE relay is
adjusted, it stays adjusted.

Since our backstop is part of the heelpiece, it’s
just as thick and flat. But, tough as it is, the slightest
wear here would throw the entire contact assembly
out of whack. So, to be safe, we weld two tiny,
non-magnetic pads where the armature arms meet
the backstop. You might say we created the no-stop
backstop.

Three parts that’ll wear like crazy.

When you build a relay like a small tank, you have
to think of everything.
We try. Right down to
the tiniest part. For
example, we make our
armature arms and
bearing yoke extra
thick.

-
@

e

Thicker than years of testing and use say they have
to be. Then, to make sure they don’t cause wear
problems, we insert a hardened shim between the
hinge pin and the frame. The pin rides on the shim,
instead of wearing into the heelpiece. (You can
forget the bearing, it’s permanently lubricated.)

Bufiers with lots of muscle.

We make our buffers of a special tough phenolic
material that lasts. And lasts. And lasts. All without
wear or distortion. Another reason why our relays
stay in whack.

To make sure our buffers stay in place, we weld
the buffer cups to the armature arms. We weld,
instead of using rivets, because our lab found that
rivets have a habit of falling out.

For the very same reason, we weld buffer cups
to the contact springs. And also use the same
special tough -,

phenolic buffers. .
T
— J
» -

No, we didn’t forget the contact springs.

We have some strong feelings as to what makes
a contact spring reliable. Our sentiment is that two
contacts are better than one. So, we bifurcate all the
springs, not just the make and break. This slotting
and the addition of another contact to each spring
means you get a completed circuit every time.

We make each set of contact points self-cleaning.
The bad stuff doesn’t have a chance to build up.

Now, what’s different about
our bobbin?

Our bobbin is one piece—
molded of glass-filled nylon.
This provides the maximum in
insulation resistance.

Because our bobbin is
nylon, we don’t have to
impregnate with varnish.
Moisture and humidity have
no effect on the stubborn
nylon material. No effect
means no malfunctions for
you to worry about.

What all this means to you.

What this all adds up to is reliability. The kind
of toughness no one else can give you. It means
an AE relay works when it’s supposed to, longer
than it has to.

Isn’t this the kind of reliability you really need?
Automatic Electric Company, Northlake, Ill. 60164.

AUTOMATIC ELECTRIC

sussioiary of GENERAL TELEPHONE & ELECTRONICS

Circle 19 on reader service card



o3 BT CIES YL 0




The Tomorrow MOSFETs are
a different kind of animal.

They run on 2 volts instead
of the ordinary 6.

So they turn on with a
lower drive voltage.

And they have lower
channel resistance.

And the lowest 1/f noise
going.

The advantages of the
Tomorrow MOSFETs are
obvious.

First, your gate drive can
be lower than with any other
MOSFET.

Which means lower power
consumption.

And more power available
for other devices.

And less heat dissipation.

=

And faster operating
speeds.

Second, they're flexible.
You can use them in higher
voltage applications if you
want.

Third, they’re compatible.
They end the need for level
translators.

Which means less money
and less space and less power
for extra hardware.

So there's not as much
interference and clutter to
burden your system.

Fourth, they last longer.

Today, Hughes makes 23
Tomorrow MOSFETs. All
standard.

During the next 6 months,
we'll be introducing 20 more.

How do you find out more
about the Tomorrow 'MOSFETs?

Mail the coupon.

Today. | -
HUGHES

GGHES AIRCRAFT COMPAN
MOSFET DEVICES

Hughes Aircraft Company
Hughes MOSFET Devices
500 Superior Avenue, Newport Beach, Calif. 92663.

Please send me complete information on Hughes
Tomorrow MOSFETSs.

N MO s

B 1| ——— -

Dept.

Company
F e L o O U ——
City State Zip
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ATTENUATORS

FIXED, Coaxial

Complete coverage

0-10 Gce/s

Rugged and reliable
VSWR: 1.20 Max. D5033
Polarity: Bi-Directional
(Jack is Input)

Peak Power: 3 KW
Environmental: Per

Mil-E-5272B
. 4
VSWR: 1.25 Max.
' Polarity:
- Bi-Directional

Peak Power: 2 KW
Environmental:

- Per Mil-E-5272B
Connectors:

D5019 ‘ ® Type N Plug/Jack

VARIABLE, Coaxial
Low VSWR
Economically priced

Frequency: 2-12 GHz

Insertion Loss: 0.5 db Max. to

10.0 GHz

Impedance: 50 OHMS

VSWR: 1.33 (1.15 Typical)

Connectors Available: OSM, N,

TNC, Plugs and/or Jacks

Readout: Turns, counting dial-

100 div/turn

Body Size: 5% " x 3% " x 1X,”

Weight: 2 Ibs.,, 8 oz.

Finish: Gray enamel

and gray wrinkle

Power: 5 Watts Avg.

Rack mounting holes available
on request

-

or black

D1196

4}'}0
ty

¢

a.

Insertion Loss:

0.3 db Max. 0-500 MHz

0.8 db Max. 0-1000 MHz
VSWR: 1.5 Max. (Calib. Range)
Power: 3 Watts Avg. (2 KW Peak)
Impedance: 50 OHMS (75 and 90
OHMS available)
Accuracy: (10 db model) 0.85 db

(20 db model) 1.0 db

Body Size: 6)4,” x 3% " x 1%"”
Weight: 2/25 Ibs.
Finish: Gray epoxy enamel

Send for complete informotion . . .

RADAR DESIGN

= n CORPORATION

. 510 PICRARD DR @ AYRACUEL N Y 13211
PHONE 315 454 4418
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Meetings

Electrochemical Society: Materially significant

The trend in electronics is clearly
toward a materials-oriented sci-
ence, and the Electrochemical So-
ciety meeting in Montreal, Oct. 6
to 11, is one of the best places to
find out who’s doing what with
what materials.

Sandwiched among the papers
on batteries, fuel cells and corro-
sion are several papers of immedi-
ate interest to electronics engineers
who are looking ahead to better
semiconductor devices. The semi-
conductor papers will cover such
topics as ohmic contacts, epitaxial
compounds and phosphors, metal-
insulator devices, and photosensi-
tive materials for electronics appli-
cations.

From the lab. Though these pa-
pers are coming from the research
labs, the semiconductor industry’s
record of bringing techniques from
the laboratory onto the production
floor quickly is well known.

Two papers on ohmic contacts
are aimed at further improving a
device that is, itself, just now mov-
ing out of the research lab: the
Gunn-type oscillator. In one, Ron-
ald H. Cox and Turner E. Hasty,
researchers at Texas Instruments,
Dallas, will discuss the metallurgy
of alloyed ohmic contacts for the

gallium-arsenide oscillator.

Cox and Hasty will point out that
alloyed contacts made directly to
the device’s active n- region form
a thin high-resistance region that
can produce a nonuniform electric
field in the device, which in turn,
limits output power and efficiency.
They’ll discuss ways to reduce the
dislocation density at the contact-
gallium arsenide interface, the main
result of the poor contacts. They
say that the bad effects of alloy
contacts can be largely avoided by
using an nt n~ nt gallium arsen-
ide structure, with the top nt layer
made either by vapor-phase or so-
lution-regrowth epitaxy. The dec-
fects formed by alloying are then
formed in the nt+ layer, not the
active n— layer, and thus don’t af-
fect device behavior.

In the second paper on ohmic
contacts to gallium arsenide, two
Bell Telephone Laboratories re-
searchers, Carl Paola and Stephen
Knight of the Murray Hill, N.J,,
facility, will discuss such contact
alloys as indium-gold, tin-gold, and
germanium-gold, as well as such
pure elements as indium, gold, sil-
ver and tin.

For additional information write Charles
Moore, Electrochemical Society, 30 E. 42 St.,
New York 10017.

Calendar

Electronics and Aerospace Systems
Conference, |EEE; Sheraton Park
Hotel, Washington, Sept. 9-11.

Meeting of the Union Radio Scientific
International; Hotel Somerset, Boston,
Sept. 9-12.

Group on Antennas & Propagation
International Symposium, IEEE;
Northeastern University, Boston,
Sept. 9-12.

International Conference on Microwave
and Optical Generation and
Amplification, IEEE; and the University
of Hamburg; University of Hamburg,
West Germany, Sept. 16-20.

Cedar Rapids Conference on
Communications, |EEE; Veteran’s
Memorial Coliseum, Cedar Rapids,
lowa, Sept. 19-21.

Aerodynamic Deceleration Systems
Conference, American Institute of
Aeronautics and Astronautics; El Centro,
Calif., Sept. 23-25.

Conference on Electronics Design,
Institution of Electrical Engineers,
Institution of Electronics and Radio
Engineers, IEEE; Cambridge University,
England, Sept. 23-27.

Symposium on Physics &
Nondestructive Testing, Gordon &
Breach Science Publishers; O'Hare
International Inn, Schiller Park, I,
Sept. 24-26.

Instrumentation Fair, IEEE; Sheraton
Park Hotel, Washington, Sept. 25-26.

(Continued on page 24)
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Precise!
(resolves envelope delay to 0.1 usec)

Bright digital displays pinpoint relative delay and indicate carrier
frequency to the nearest 10 Hz on Sierra's solid-state Model
340B Envelope Delay Test Set. Range of 300 Hz to 110 kHz
spans both voice (4 kHz) and group (60-108 kHz) frequencies.
A three-position switch sets you up for end-to-end, end-to-end
with return reference path, or loop-back operation. Another se-
lects your modulation frequency (25, 83%, and 250 Hz now
standard).

Accurate end-to-end delay measurements without a separate
reference circuit are assured by the stability of Model 340B's
precision internal master clock. To compensate for slight long-
term frequency drift, a high-resolution, multiturn potentiometer
helps keep the two clock oscillators synchronized.

Each modulation frequency has a single delay range: +20,000
psec at 25 Hz, 6000 psec at 83% Hz, +2000 psec at 250 Hz.
The 10V analog outputs for frequency and delay, with internal
electronic scan, allow you to record a delay contour in seconds,
then tune to any number of discrete points for closer analysis.
Optional: A third analog output to record levels of received
signals.

Among the numerous other features a Model 340B has to
offer: Built-in transformers for balanced or unbalanced 135-,
600-, and 900-ohm, as well as 75-ohm circuits; built-in 1-MHz
frequency counter with digital readouts accurate to 1 Hz,

Your signal will produce a product bulletin without delay.

Write Sierra/Philco-Ford, 3885 Bohannon Drive, Menlo Park,
California 94025. Or call (415) 322-7222, ext. 328.

...stability guaranteed
by this oven-controlled
master clock oscillator

PHILCO

PHILCO-FORDO CORPORATION
Sierra Electronic Operation
Menlo Park, Califorma « 94025
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from Gertsch...
an all solid state
phase angle
voltmeter

- v

M i - v -
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that goes all the way to...

Zz«e broadband

O ot O
Single Frequency Variable Variable
Multiple Frequency Frequency Frequency
30-10 KHz 300-10 KHz 10 KHz-300 KHz

Plug-In Modules provide complete frequency coverage
with:
e Filtering at all frequencies — both signal and reference
inputs
e [solation at all frequencies available — both signal and
reference units
® Programmable frequency control
e 1 VDC single-ended output for computer interface.

The variable frequency modules shown above use a unique
heterodyne system to provide phase-locked tracking of any
selected frequency. These modules are ideal for transfer function
analysis, filter analysis — any test that requires broad band
coverage in a phase angle voltmeter {gain and phase shift
displayed simultaneously on the front panel).

Additional modules, that cover right down to 30Hz, are available
for production tests of servo systems and components. These
modules provide single frequency or multiple frequency control
and eliminate operator calibration.

Our four-page brochure is available now.

Gertseh S\NSER

THE SINGER COMPANY — Panoramic/Sensitive Research/Empire/EMC
3211 S. LaCienega Blvd., Los Angeles, Calif. 90016 Phone (213) 870-2761
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Meetings

(Continued from p. 22)

Ultrasonics Symposium, |EEE; Statler
Hilton Hotel, New York, Sept. 25-27.

International Fair for Electronics,
Automation, and Instruments;
Copenhagen, Sept. 27-Oct. 4.

Engineering Management Conference,
|EEE; Marriott Motor Hotel,
Philadelphia, Sept. 30-Oct. 1.

Government Microcircuit Application
Conference, Department of the Army;
Washington, Oct. 1-3.

Allerton Conference on Circuit and
System Theory, IEEE; Allerton House,
Monticello, Ili., Oct. 2-4.

Symposium on Multivariable Control
Systems, International Federation of
Automatic Control; Duesseldorf, West
Germany, Oct. 7-8.

International Telemetering Conference,
Foundation for Telemetering, IEEE;
Ambassador Hotel, Los Angeles,

Oct. 8-11.

Joint Engineering Management
Conference, American Society of
Mechanical Engineers, Instrument
Society of America, American Institute
of Aeronautics and Astronautics, IEEE;
Jack Tar Hotel, San Francisco,

Oct. 9-10.

Symposium on Applications of
Ferroelectrics, IEEE; Catholic
University, Washington, Oct. 10-11.

International Astronautical Congress,
American Institute of Aeronautics and
Astronautics; Waldorf Astoria Hotel,
N.Y., Oct. 13-19.

System Science and Cybernetics
Conference, IEEE; Towne House,
San Francisco, Oct. 14-16.

Annual Symposium on Switching and
Automata Theory, IEEE;
Schenectady, N.Y., Oct. 15-18.

Symposium of Reliability in Electronics,
Hungarian Academy of Sciences;
Budapest, Oct. 15-18.

Conference on Electrical Insulation and
Dielectric Phenomena, National
Academy of Sciences—National
Research Council; The Inn, Buck Hill
Falls, Pa., Oct. 20-23.

Meeting and Technical Display,
American [nstitute of Aeronautics and
Astronautics; Philadelphia Civic Center,
Philadelphia, Oct. 21-25.

Shock and Vibration Symposium, Naval
Research Laboratory; Asilomar
Conference Grounds, Pacific Grove,
Calif., Oct. 22-24.

(Continued on p. 26)
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Allen-Bradley

thick film networks
will put you

out front in...

\i | ¢
CNO135 1
6742

Packaging—Advanced manufacturing capability covers virtually
every type and every configuration of resistive and/or capacitive
networks—single or dual in-line, as well as flat-packs, with or
without herimetic sealing.

Characteristics— Exclusive and patented formulations enable A-B
to provide resistance values from 1 ohm to 5.0 megohm. Ratings to
20 watts/in? at 85°C. Capacitance values from 10 pfd to 0.5 mfd
with voltage ratings to 50 volts. Applications include precision
tuned circuits.

Performance—Standard resistance tolerance *10¢7. For critical
circuitry, tolerances to *0.19 can be furnished—with resistances
and TC’s matched. Temperature coeflicient less than 250 ppin in
all cases. Special units to 100 ppm or less. Load life stability of 1%
in 10,000 hours can be achieved.

Reliability — Allen-Bradley has precise control over all
raw materials and manufactures all basic components—
glasses, organic materials, and substrates. Special
machines—designed and built by A-B—assure uniform
product quality—at a competitive price.
Timing — Allen-Bradley has unique in-plant
f ceramic facilities. Prototype networks—with
or without holes—can be prepared to meet
your specific needs. Quickly. Economically.
For more details, write Henry G. Rosenkranz,
Allen-Bradley Co., 1315 S. First St., Milwaukee,
Wis. 53204. In Canada: Allen-Bradley
Canada Ltd. Export Office: 630
Third Ave.,, New York, N. Y.,
U.S.A. 10017.
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maximum value for your Industrial Control ap-
plications. Now you can map out your own appli-
cation directions. How? By taking these steps:
Step 1: Use these new SCR's by SSP! in ail your In-
dustrial Control applications. They're versatile. They
have a Forward and Reverse Blocking voltage to 400 volts!
Step 2: Use these new SCR's by SSPi to directly control
AC Power, or for sure-fire triggering of high
powered SCR's in motor controt systems.
Step 3: Use these new SCR's by SSPI for
F* quick response and precise triggering in over-
load protection circuitry. Gate Trigger voltage,
0.4 to 0.8 volts.
Step 4: Now, use these new SCR’s by
SSPI to design your own stable,
long-life system.

avatilable in TO-18,
TO-5 and 7} ¢ studs.
We can recommend these
steps because we've already taken
them in hi-rel areas of mil/aerospace
For more information on SSPI's SCR's for
Industrial Control, the ID 100, 200, and 300
Series, steer your inquiries to John Kelly at:
SOLIO STATE PRODUCTS

OME PINGREE STREET SALEM MASSACHUSETTS 01970 PHONE 617 745 2900
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Meetings

(Continued from p. 24)

International Electron Devices Meeting,
IEEE; Sheraton Park Hotel, Washington,
Oct. 23-25.

Nuclear Science Symposium, IEEE and
United States Atomic Energy
Commission and Atomic Energy
Commission of Canada; Bonaventure
Hotel, Montreal, Canada, Oct. 23-25.

Seminar in Depth—Image Information
Recovery, Society of Photo-Optical
instrumentation Engineers; Benjamin
Franklin Hotel, Philadelphia, Oct. 24-25.

Call for papers

Electronic Components Conference,
IEEE; Washington, April 30-May 2.

Nov. 1 is deadline for submission of
summaries to James A. O'Connell,
technical program chairman, Electronic
Components Conference, ITT, 320

Park Ave., New York, N.Y. 10022.

International Communications Confer-
ence, University of Colorado and |EEE;
University of Colorado, Boulder, June
9-11. Jan. 1 is deadline for submission
of abstracts and papers to Dr. Martin
Nesenbergs, Environmental Science
Services Administration, Institute for
Telecommunications Sciences, R614,
Boulder, Colo. 80302.

Joint Automatic Control Conference,
American Institute of Aeronautics and
Astronautics, American Institute of
Chemical Engineers, American Society
of Mechanical Engineers, Fluid Power
Society, IEEE Automatic Control Group,
Instrument Society of America, and
Simulation Councils; University of
Colorado, Boulder, Aug. 5-7. Nov. 15
is deadline for submission of papers
to W.E. Schiesser, program chairman,
1969 JACC, Department of Chemical
Engineering, Lehigh University, Beth-
lehem, Pa., and five copies for review
to J.B. Lewis, department of electrical
engineering, Pennsylvania State Uni-
versity, University Park, Pa. 16802.

Short courses

Avionics systems ergineering, Univer-
sity of California, Los Angeles, Sept.
9-20; $375 fee.

Fundamentals of nondestructive test-
ing, Ohio State University, Columbus,
Sept. 9-20; $350 fee.

Process dynamics and control, Purdue
University's Schools of Engineering
and Laboratory for Applied Industrial
Control, Lafayette, Ind., Oct. 28-

Nov. 2; $150 fee.
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preC|S|on ‘stab lty

and performa ce
‘Ina sealed

Precision Metal-Grid resistor neiwork shoy
approximately 11/, times actual size

The advanced capabilitics—
developed from years of mand
facturing Allen-Bradley Metal- Gri
resistors—are now applied to a ne\
line of resistor networks. This technology
enables the production of complex resistive
networks on a single substrate.

Allen-Bradley’s exclusive simultaneous deposition
mecthod is used to obtain the best resistance tolerance
and temperature cocflicient matching. The reliability of
interconnections on the common resistance plane is incom-
parable. Uniformity and quality are inherent in A-B networks.
To illustrate, 2 PPM temperature tracking is normal.

A-B Metal-Grid networks offer a wide range of values—with
individual resistances as low as 25 ohms and as high as 2.0
megohms. Both the inductance and capacitance are low, per-
mitting eflicient operation at high frequencies.

A-B engineers will be pleased to cooperate in developing net-
works for your specific need. For additional details, please write to
Henry G. Rosenkranz, Allen-Bradley Co., 1315 S. First Street, Mil-
waukee, Wisconsin 53204 In Canada: Allen-Bradley Canada Ltd.
Export Office: 630 Third Avenue, New York, N. Y., U.S.A. 10017.

BRIEF SPECIFICATIONS

Resistor Networks Ladder Networks
Tolerances: +1.0% to +0.01% Full Scale Accuracy: 10 bits or less,
f Ay better than +14 least significant bit. More
Re§iStance Matching: to 0.005% than 10 bits, better than + Y least >
Temperature Range: —65°C to significant bit. P
+175°C Frequency Response: Less than
Temp. Coef.: to +5 ppm/°C 100 nanosecond rise time or settling tim
Load Life (Full load for 1000 hr Temp. Coef.: Less than 10 ppm/°C
@ 125°C): 0.2% maximum change Temperature Range: —65°C to +175° QUALITY ELECTRONIC COMPONENTS

1C 882







Basic Switches?
Go where you can pick from

the whole blooming family.

You won’t miss out on the latest in basic switches when
you come to MICRO SWITCH. Here you can make
your selection from the world’s largest family. Thou-
sands of subtle variations help you meet any combina-
tion of requirements—size, weight, circuitry, electrical
capacity, actuation, termination and environmental re-
sistance.

For example, there are switches especially sealed to do
the job in highly contaminated environments; switches
that operate efficiently at temperatures as severe as
+1000° or — 320°F; electrical loads from milliamp to
25 amps, 125 vac, or 10 amps, 125 vdc. A large number
meet military specifications.

But you can expect much more when you come to
MICRO SWITCH. For instance, extra assurance of
consistent quality throughout a large quantity run. Or

the certainty that a switch will deliver precise operating
characteristics throughout a long life. Perhaps what’s
essential to you is the convenience of local distributors
with complete selections on the shelf—or, on the other
hand, world-wide availability! If on-time deliveries are
critical to you, you’ll be interested in our computer-
controlled ordering, inventory and production control
system. Finally, should you have special design prob-
lems, our engineering field service—the largest in the
industry—specializes in coming up with the right sol-
utions.

Shown at left and described below are just a few mem-
bers of our ever-blooming family of basic switches. For
additional information, call a Branch Office or Distribu-
tor (Yellow Pages, “Switches, Electric). Or write for
Catalogs 50 and 52.

A. Type V3 Basic Switches—Small, ver-
satile precision switches. Over 500 stand-
ard designs, including many actuator and
terminal variations. Operating force as
low as 10 grams, differential travel as
small as .002 inch. Rating up to 15 amps
125 vac. SPDT, SPNO or SPNC. Tem-
perature range up to 600° F. Military
listed. Case size 1.09 x .62 x .40 inch.

B. Subminiature Basic Switches—Preci-
sion operation with minimum space and
weight. Variety of actuators, terminals
and characteristics. Silver or gold con-
tacts, and bifurcated contact design for
reliable low energy operation. Military
listed. Type SM: Case size .78 x .35 x .25
inch, up to 10 amps 125 vac. Type ISX:
Case stze .50 x .35 x .20 inch, 7 amps
125 vac.

C. Sealed Basic Switches—Small switches
for reliable military, aerospace use and
other applications requiring environmen-
tal protection. Types XE and SE are
classed watertight (Symbol 3, MIL-S-
8805), with a corrosion-resistant metal
housing, molded silicone rubber plunger
seal, and terminalsencased in epoxy resin.
Types HM and HS feature true hermetic
sealing (Symbol 5, MIL-S-8805), with
metal-to-metal and glass-to-metal fusion.
Solder or leadwire termination.

D. Special Circuitry Basic Switches Sim-
plify circuit design and eliminate extra
wiring. Type “DT"”: DPDT. Type TB:
2-Ckt and 4-Ckt Double-Break. Type
MN: 2-Ckt Double-Break. Also dual
SPDT assemblies, make-before-break,
pulse operation, and sequential action
types.

E. Standard Basic Switches—The maxi-
mum in precise operation, accurate re-
peatability, long life and high electrical
capacity. Thousands of proven designs
available. Variety of actuators and ter-
minals. Case size: 1.94 x .95 x .68 inch.
SPDT, SPNO or SPNC. Momentary or
maintained contact. Type Z: 15 amps;
Type A: 20 amps; Type M: 22 amps;
Type E: 25 amps; each at 125 vac. Type
MT: 10 amps 125 vdec.

F. High Temperature Basic Switches—
Type HT switches withstand +1,000°F
and —321°F. Available with panel-mount
push-plunger or roller-plunger, or side-
mount with auxiliary actuators. Corro-
sion and shock resistant.

G. Glass-Enclosed Switches—Hermeti-
cally sealed contacts for extra reliability
and long life. Modern automatic equip-
ment assures product uniformity in large
quantity production. Type AS mercury
switches: low force, tilt operation; SPST,
SPDT, or 2-Ckt; rating up to 70 amps 30
vac; variety of operating characteristics.
Type CS miniature reed switches: Form
A or Form C; outstanding long life, high
capacity combination—up to 100,000,000
cycles at 10 watts; and high reliability on
micro-volt or micro-ampere circuits.

MICRO SWITCH

FREEPORT, ILLINOIS 61032

A DIVISION OF HONEYWELL

HONEYWELL INTERNATIONAL: Salesand service offices in all principal cities of the worid. Manufacturing in United States, United Kingdom, Canada, Netherlands, Germany, France, Japan.

Electronics | September 2, 1968

Circle 29 on reader service card 29



Sticky RFI problems?

shekog, owers

attach with self-adhesive,
shield RFI better
than anything else!

P ——

_P;nel;type

4 enclosure
openings ¢an
be shielded

- quickly using
i STICKY
NGERS strip.

~ Strip forms

orn

I

LT G s e P Lt fo—te

N

At last you can get superior RFI/EMI shielding with
a beryllium copper finger strip that requires no

STICKY
FINGERS
adhere firmly
door flanges,
sealing against
RFI/EMIl on

soldering, screws, clips, or other fasteners. A unique
adhesive, developed especially for new STICKY
FINGERS, provides an extremely tight instant bond
that ““cures’” and strengthens with age . . . won't
creep or crawl even with thousands of closings.
And new STICKY FINGERS meet MIL Specs on

salt spray, shock and humidity cycle fests and is
unaffected by temperatures from —65°F to 160°Fl

What's more, shielding effectiveness is greater than
108 dB at 10 GHz, and 70 dB at 200 kHz magnetic!

New STICKY FINGERS are available in a variety of

o surface finishes. Write today for complete
information plus a free sample.

Address: Dept. E-53

INSTRUMENT SPECIALTIES CO., INC.
Little Folls, New Jersey
Phone 201-256-3500
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Simply remove adhesive back-
ing and rub a pen or small
screwdriver under the fingers,
assuring complete contact.
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Editorial comment

A case of self-deception

The electronics industry is perennially hopeful of
converting the technology and management tech-
niques learned while working on military and space
contracts to civilian programs in such fields of
public interest as rapid trans:t, air and water pollu-
tion, urban renewal, and air and ground traffic
control. But though defense programs such as the
missile development effort are unsurpassed in size
and funding, the transfer of benefits to civilian
areas has been less than overwhelming and often
downright disappointing.

Sometimes the relationship between successful
Government-sponsored projects and civilian fallout
is tenuous indeed. Critics of the frustrating pace
of technology diffusion argue that Japan, West
Germany, and Sweden have accomplished as much
in some civilian sectors as the U.S. without benefit
of our vast aerospace programs.

In truth we are deceiving ourselves to expect
the rapid and efficient diffusion of electronics/
aerospace technology to broad civilian areas. Some
technology just doesn’t “transfer” well. When the
Battelle Memorial Institute studied the attempts of
aerospace businesses to diversify, it found that
shifting into nonmilitary Government markets was
generally much easier for such firms than tackling
commercial-industrial or consumer markets.

The hardware needed for military gear and the
hardware applicable to consumer products often
differ so radically that the direct transfer of tech-
nology becomes an exercise in futility. Moreover,
the technological content of some civilian programs
seems so small that neither project managers nor
vendors will invest in developing the possibilities.

Further complications stem from a poor under-
standing of the mechanisms of technology transfer
and diffusion. Karl Harr Jr., president of the Aero-
space Industries Association, emphasizes the years
of lag time between the use of a new idea in advan-
ced systems and its appearance in products on the
commercial market. Even for those technological
developments that seem eminently transferable, lag
time is a limitation. The Air Force is proposing
the use of synchronous satellites for communica-
tions, navigation, and identification [Electronics,
Aug. 19, p. 33] and is aiming to get such a system
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in operation in five to 10 years. Could such a sys-
tem be extended to handle commercial air traffic
control? One Air Force official thinks it could, but
that it might take up to 20 years.

The transfer of software has been more success-
ful than the transfer of hardware, so that lists of
conversions stress projects involving systems engi-
neering and managerial methodology rather than
devices, circuits, and systems. A good many of
these projects involve systems modeling by com-
puter. For example, TRW uses computer programs
to weigh such factors as vehicle configurations,
route selections, terminal locations, and system
costs in its studies of transportation requirements
for the Northeast Corridor. Aerojet-General has
simulated the criminal justice system for the State
of California, and North American Rockwell pro-
poses the development of simulation models to
continue its study of California’s transportation
problems.

Fortunately, there are cases in which hardware-
oriented technology that’s been nurtured by Gov-
ernment dollars can be directly applied to civilian
needs. Those that come immediately to mind are
in the field of medicine. For example, North Ameri-
can Rockwell is developing remote patient-moni-
toring systems that use IC’s in transmitters (an
outgrowth of the Apollo program). Hamilton Stand-
ard has developed a way to relay electrocardio-
gram data in real time by telephone, and Martin-
Marietta is applying lasers to surgery and
diagnostics.

Ultimately, the payoff from Government-sup-
ported R&D should come in the greater transfer
of hardware, or at least in the development of
new hardware based on “hard” technology. We
applaud studies by private research groups—the
Rand Corp. and the Brookings Institution, for ex-
ample—aimed at pinning down the factors involved
in the transfer of technology. With better definition,
the process might be speeded up, and, more im-
portant, extended to fields that dont currently
benefit.

As of right now, though, there’s little basis for
optimism in the electronics industry about direct
technological transfers.
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The Handard % Cacellonce

Diamond and Sapphire Necklace by J. E. CALDWELL Co., Philadelphia—$15,500.

Servo Motors, Generators and Tachometers

by CLIFTON

When we talk about Clifton QUALITY in our servo
motors, what do we mean?

Things like this.
Extra care in manufacture by a crew which has spe-
cialized in rotating components for 20 years.
Increased reliability due to hand inserted windings.
All internal connections welded, not soldered.

Pinion Rockwell C hardness of 36 to 42 for the most
critical part of your gear train.

32 Circle 32 on reader service card

All units will perform in an ambient of 125°C. Insu-
lation system for 200°C applications is available.

You expect more from Clifton in all their rotating
components. Why take less?

Call your local Clifton Sales Office, or telephone
215 622-1000.

CLIFTON [R

DIVISION OF LITTON INDUSTRIES
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Air Force seeks
most powerful
pulse radar ever

LSI may get job
in SST computer

Watkins-Johnson
begins microwave
transistor R&D

Navy sharpens
new ship checkout

Electronics Newsletter

September 2, 1968

The world’s most powerful short-pulse radar is the goal of a $713,853
Air Force contract awarded to the Eimnac division of Varian Associates,
San Carlos, Calif. The ultrahigh power scught—perhaps 600 to 700 mega-
watts—and the ultrashort pulses—possibly only a few nanoseconds long—
would boost range and target resolution far beyond today’s levels.

Industry sources say development of the classified system will require
major advances in both tube and power-supply designs. If the new designs
succeed, the system will begin to push the bounds set by the theory of
relativity. Though the tube will embody klystron design principles, its
electrons will be accelerated at such speeds that they will gain significant
mass as they near the speed of light.

A subcontractor, Ion Physics of Burlington, Mass., will develop a
pulser capable of delivering several kiloampere pulses per second at
potentials far above a megavolt. Such powers have never before been
achieved in such short pulses.

The Air Force’s Rome Air Development Center says the system should
be operating by 1970-71 at the center’s Floyd, N.Y., test facility.

Large-scale integration may find its way into the flight-control com-
puter for the supersonic transport being built by Boeing, General Elec-
tric’s Avionic Controls division, which is competing with Sperry Rand
for the computer order, is buying 250-gate LSI circuits from Fairchild
Semiconductor. The devices, which can perform a series of combinational
logic functions, are in a MOS configuration on 80-by-80-mil chips.

GE paid Fairchild $12,000 to develop the arrays; it will pay $60 a chip
for the first 100 and about $44 thereafter.

This purchase follows news that GE is negotiating with Fairchild to
acquire medium-scale integrated devices for the electronic controls of
the swiveling gunner’s station in the Air Force's Cheyenne helicopter
[Electronics, Aug. 5, p. 33].

Watkins-Johusen, one of the major producers of traveling-wave tubes, has
started in-house research on tramsistors for microwave amplifiers. Ap-
parently the Palo Alto, Calif., firm sees the handwriting on the wall:
except for very high-power needs, twt’s will eventually be replaced by
solid state components.

Although the R&D work is extensive, it's not far enough advanced to
determine when or what commercial products will be available.

The Navy’s going o write a new inspection procedure into future con-
tracts for surface vessels. Under the scheme, tried for the first time on
the aircraft carrier John F. Kennedy, crews will be installed aboard
long before the ships are commissioned. This early exposure of operators
to equipment makes for a more effective checkout, says the Navy, and
improves equipment perforinance—including that of electronic gear—in
builders’ trials and acceptance tests. ‘
Shipbuilders and electronics firms are generally less enthusiastic. They
feel that these early shakedowns will force them to make many more
revisions and adjustments than before, and will thus narrow profits.
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Capital, technology
get marriage broker

Philips wins
FAA order

Motorola pushes
memory work

Addenda

Electronics Newsletter

The latest to join a new trend in the electronics industry—the formation
of companies specializing in masrying technology to capital—is Richard
Petritz, former director of technology at the components group of Texas
Instruments. He has joined Richard Hanschen to found a firm called New
Business Resources in Dallas. Hanschen, a former marketing director

“and vice president at the TI group, will remain associated with the invest-

ment firm of Burnham & Co.

As Theodore Maiman has done in Los Angeles with Maiman Asso-
ciates, the founders of New Business Resources plan to devote most of
their efforts to helping people with sound technology find financial back-
ing in return for a share of the resulting business. The company’s officials
will also act as consultants during the formative stages.

Maiman, inventor of the ruby laser and founder of the Korad Corp.,
left to form Maiman Associates when Korad was absorbed by Union Car-
bide. Petritz was director of TI's semiconductor research and develop-
ment laboratory (a line function) for six years, before he was shifted to
the technology directorship (a staff function).

He says the new firm was launched because he and Hanschen want to
help bring about the fourth generation in electronics—the move to me-
dium- and large-scale integration.

North American Philips is planning heavier marketing efforts in the U.S.
for computerized message-switching equipment manufactured by Philips
Telecommunications Industries of the Netherlands. The firm received
a good start last month with the award by the FAA of a $5 million con-
tract for a five-computer complex to handle weather and forecasting data
at the Kansas City message-switching center. Last year, Philips got a $1.7
million contract for air traffic control message-switching equipment at the
same facility.

To avoid the “buy American” act provisions, the Dutch firm will buy
at least 51% of the equipment and labor in the United States, including
much of the peripheral equipment, assembly and programing.

Officials at Motorola’s Semiconductor Products division have ambitious
plans for their fledgling semiconductor memory efforts. Wally Raisanen,
newly named operations manager for metal oxide semiconductor and
memory operations, says his group is working on a 4,000-bit memory
module for main frame computer memories using hybrid large-scale
integrated devices that will be faster (100-nanosecond cycle time) and
cheaper (two to three cents per bit by the late 1970’s) than magnetic
memories. Motorola is working with two computer manufacturers now,
and Raisanen foresees memories evolving into a $50 million per year
business for the division in the 1970’s.

Corts (Conversion of Range Telemetry System) is finally on the way.
An $11.5 million Air Force contract has been awarded to Service Tech-
nology, a subsidiary of LTV Aerospace, for the first phase, which runs
to July 1969. The changeover, scheduled for completion by January
1970, will shift missile telemetery from the 225-260-megahertz vhf band
to the 1,435-1,540-Mhz and 2,200-2,300-Mhz regions of the uhf band.
.+ . The Navy Systems Command is looking for companies to build and
equip a sateilite systew for low-frequency air-to-ground communications.
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Tear off and file for future reference.. ..

Dual-Channel Sense Amp, MC1541, Also
Offers Six Performance Improvements

Two input channels on the
new MC1541F make it possible
to reduce by as much as one-half
the number of 1/C sense amp
packages required for 0.5 nsec
core memory applications.
Basically, a dual-gated sense
amplifier (with differential input
amplifiers), the MC1541 also
features these unusual
performance features:

1. Either one of the two input
amplifiers can be gated “‘on”
to provide signal detection
without interference from
unwanted signals.

2. Precisc threshold voltage is
obtained without the designer
having to provide a precision
external reference.

3. Pins 12 and 13 let the

15 usec
Memories
With 1
The 1/Cs

designer look at the amplified
pulse after the gain stage to
accurately set strobe pulse
position.

4. The two input channels drive
a single DTL output stage.
Each of the two channels and
the strobe input can be gated
with DTL and TTL levels.

5. For greater accuracy, the
MC1541 provides an
extremely tight threshold
range with a 6 mV maximum
spread.

6. Latch capability, with

improved performance, is
available by using two
external cross-coupled gates.

In addition to the full-
temperature-range ceramic flat
pack, competitively-priced at
$18.00 (100-up), this new circuit
will soon be available also in the
dual in-line ceramic package.
Later, O to +75° versions will be
available in ceramic flat and dual
in-line packages.

For more complete
details, turn page: | >

MOTOROLA

Semiconductor Products Inc.

- whene the pricelos ingredient & cane!



Here’s detailed data for the MC1541F

Check the specs . . . to see how you
can design Y2 usec core memories — With 12 The Sense Amp 1/Cs

EQUIVALENT CIRCUIT

MOTOROLA MC1841F
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Your nearest franchised Motorola Semiconductor distributor
has evaluation units now . . . just $18.00 each (100-up
quantities). For further information, write :

. MOTOROLA Semiconductor Products Inc.
P.O. Box 20912, Phoenix, Arizona 85036




FAST WARMUP IN A
PRECISION CRYSTAL
STANDARD IMPORTANT?

Sulzer Labs’ new 5C does 5 parts in 10"°
within 12 hours!

Temperature stability — better than
1 part in 10" per degree centigrade.

Typical ultimate aging rate — 1 part
in 10™.

. . . plus all of the features that you
need in a quality crystal standard.

Write for additional information on
the Sulzer Labs 5C Crystal Standard.
TRACOR, Inc., 6500 Tracor Lane,
Austin, Texas 78721 « 512-926-2800.

1A-116

Specialized instruments from fg FTH1I = 'lo meet your specific needs
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It’s the fastest.
It's the most accurate.

The MD51 is a high-level 64 channel onds max. and an accuracy of 0.01%.
multiplexer, a sample and hold ampli- And it sells for under
fier and a 15-bit A to D converter, all $10,000. If that doesn’t S D S

in a single chassis. It hasa total sample say it all, write for the w8

and conversion time of 10 microsec- rest. Santa Monton: Cotarms
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Advanced technology

First of a series

In the five years since J.B. Gunn
of IBM demonstrated that a chunk
of gallium arsenide could directly
generate milliwatts of microwave
energy, output of such diodes has
inched up steadily. Most recently,
Gunn diodes in the limited space-
charge accumulation mode have
generated about 100 watts. But re-
searchers have generally given up
hope of substantially boosting the
output of a single Gunn device
much beyond that. And practical
efforts to cascade the devices met
with little success: parallel opera-
tion resulted in too sharp a drop in
impedance and series operation

just wasn’t found to be practical.

However, in a private showing in
June, three scientists at General
Electric’s research center in Sche-
nectady, N.Y., startled their col-
leagues with the disclosure that
they could link four diodes in
series.

No limit? “And if we can do
it with four diodes, we can prob-
ably do it with hundreds,” says one
of the three scientists, Paul J.
Shaver. The others on the GE team
are SePuan Yu and Wirojana Tan-
traporn.

This means there’s a distinct pos-
sibility of building solid state
microwave transmitters that gen-
erate thousands of watts—and

maybe even more.
Naturally, the trio had to do
more than just bond the four diodes

to get them to operate in series.
Until now, microwave scientists
have generally agreed that the rea-
son series operation was impos-
sible was that one member of the
chain tended to capture most of
the applied voltage, leaving but a
trickle for the rest. And although
connecting them in parallel was not
difficult, the resultant impedance
drop left the circuit nearly useless
as a transmitter.

Last year, however, a British re-
searcher, J.E. Carroll, showed that
there was a way—albeit very
complex and cumbersome—to con-
nect the diodes in series. By con-
necting the Gunn diodes one-half
wavelength apart he could get
them to contribute equally to the
total output. But the spacings—
from a fraction of an inch to several

. )
1

i -
l =

s

Together. Gunn-effect diodes (right) are linked in series to produce high-power microwave signals. GE developers,
from left, Paul J, Shaver, Wirojana Tantraporn, and SePuan Yu, have already linked as many as four diodes.

Electronics | September 2, 1968 39



Electronics Review

inches—made the microwave com-
ponent impractical as a piece of
hardware.

Computer help. The GE team
turned to a computer for help in
understanding the voltage-captur-
ing mechanism. By simulating the
details of the electron-transporting
properties of cascaded diodes, they
could manipulate several variables
in both the composition of the
diodes and the geometry in which
they were connected.

They found that three conditions
were necessary to get the diodes to
work together:

a The diodes must be similar in
doping content to within 20%—rel-
atively easy to control in manu-
facturing.

= The operating frequency of the
microwave circuit must be some-

Electronics Index of Activity

what higher than the Gunn fre-
quency.

» The impedance of the circuit
must exceed a certain minimum.

“What makes the direct series
connection particularly attractive,”
explains Shaver, “is that the char-
acteristics of the group of diodes
are fundamentally the same as a
single diode.”

Further, he says, it’s possible to
tailor the combination to the needs
of the circuit. For example, the
demonstration model contains four
diodes; two are arranged in paral-
lel in combination with two in
series. “In this way,” notes Shaver,
“we were able to select our im-
pedance.”

The GE team does acknowledge
an inherent limit to the size of a
diode series chain: it can be no
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Segment Jul June July
Of Industry 1968 1968* 1967
Consumer electronics 99.7 102.0 79.5
Defense electronics 160.4 156.1 145.2
Industrial-commercial
electronics 122.8 122.5 118.9
Total industry . . .. ... 139.0 137.1 126.2

Electronics production rose in July to 139.0, up 1.9 points from June and

12.8 points from the year-earlier tevel.

The defense index posted the sharpest

gain, advancing 4.3 points in the month and 15.2 points in the year. Indus-
trial-commercial output inched 0.3 point ahead of the June figure and 3.9
points ahead of July 1967. The only decline was recorded in the consumer
index, which slipped 2.3 points from the previous month. However, it was up

20.2 points from a year before.

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

*Revised
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longer than the wavelength of the
microwave signal it produces.
“But,” cautions Shaver, “we’ve yet
to hook up more than four diodes.
We're still looking for the prob-
lems.”

By November the team expects
to link as many as 12 diodes in
series.

Companies

The dust settles

Act Two of the Motorola-Fairchild
management switch took place
mostly behind the scenes. The
Semiconductor Products division of
Motorola, stunned at first by the
departure of general manager C.
Lester Hogan and seven other key
executives [Electronics, Aug. 19,
p- 45], reacted like a man who was
hit by a truck but found to his sur-
prise that he could get up and walk
away from the accident. The Fair-
child Semiconductor division, on
the other hand, was like a mail-
order bride discovering that mar-
ried life doesn’t necessarily begin
with a honeymoon.

Although Motorola leaked word
that the whole package had been
sealed and delivered on the Friday
afternoon that Hogan announced
his resignation, no one at Fairchild
expected to see such a large con-
tingent from Phoenix quite so soon.
Hogan and his team arrived in
Mountain View, Calif., the follow-
ing Monday morning (Aug. 12), and
by that night, to no one’s surprise,
Fairchild general manager Thomas
H. Bay had resigned.

Takeover. “Hogan is bringing in
his own boys; I can understand his
reasons, but I can’t be a part of it,”
Bay said. “He doesn’ t know if any
of our guys are any good or not,
but he’s replacing them anyway.”
Bay was referring to Hogan’s im-
mediate assumption of the role of
acting general manager of the Semi-
conductor division (in addition to
the presidency of the parent cor-
poration), and the appointment of
his Motorola colleagues as “group
directors” in charge of Fairchild’s
various manufacturing and support
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operations. In effect, Hogan in-
serted a whole layer of top manage-
ment between himself and the pre-
vious top echelon.

The only survivor of the reor-
ganization was Jerry Sanders, who
cut short a Hawaiian vacation and
confounded the experts by emerg-
ing from a conference with Hogan
as group director of marketing,
with a raise in pay. Otherwise, John
Sentous, who had been in charge
of discrete devices, found himself
reporting to newcomer Wilfred
Corrigan; and John Megarian, the
integrated-circuit manager, was
placed under Eugene Blanchette.
Of the other newcomers, Leo F.
Dwork became corporate director
of research and development, with
direct responsibility for L. John
Kabell’s semiconductor R&D facil-
ity; Thomas Hinkelman became a
corporate planning director; George
Scalise took over as head of manu-
facturing services; Andrew Procas-
sini became group director of qual-
ity assurance and reliability; and
William Lehner, who designed and
built Motorola’s automated assem-
bly lines, was named head of equip-
ment engineering and facilities.

Mixed reception. Reaction to the
shakeup was mixed. Marketing men
seemed delighted at the prospect of
new manufacturing vigor, but at the
same time they were sympathetic
about their colleagues’ plight. On
the manufacturing side, there was
some resentment at the swiftness
of the takeover. No one, apparently,
was mad enough to leave immedi-
ately, however.

In Phoenix, meanwhile, there was
bitterness toward Hogan for taking
so many top executives with him,
but also expressions of confidence
in the new team (see story on p.
14).

Motorola leaked the claim that
Fairchild had made a fantastic of-
fer to Hogan: an interest-free loan
to buy 90,000 shares of Fairchild
stock at $60 a share and another
huge block at $10 a share, plus
$250,000 in cash for “moving ex-
penses.” The others who left re-
portedly got interest-free loans to
buy 12,000 to 15,000 shares at $60
each. Hogan’s Fairchild salary was
reported to be $120,000, and his
aides’ $50,000 to $60,000. “They’ve
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set a new pay scale,” said one ob-
server.

Motorola also denied rumors that
Hogan had been locked out of his
office after resigning.

No secrets. Everyone was pain-
fully aware that Hogan and his col-
leagues knew every detail of Mo-
torola’s manufacturing techniques,
profit rates, yields, and marketing
plans. Officially, however, this fac-
tor was discounted. “That only
serves to calibrate them as to how
far behind Fairchild is,” said Mo-
torola’s new general manager,
Stephen L. Levy. But neither he
nor any other Motorola executive
would comment on the possibility
of a damage suit against Fair-
child.

To stop further “defections™ (the
term is Motorola’s) after Hogan’s
move, the company immediately
raised some salaries and offered
promises of bonuses. To stop ru-
mors and avert panic, it took quick
action to inform its employees,
down to the production-worker
level, of exactly what had hap-
pened. To allay customers’ fears
(and get a line on customer reac-
tion), it called its major ones; and
Levy went on a special trip to ad-
dress a distributors’ meeting in
California.

Initial results were heartening.
As expected, there were a few res-
ignations—Fairchild picked up two
production people, including tran-
sistor specialist Gregory Rayes,
Signetics lured away at least two
employees, and Walter Seelbach,
integrated-circuit R&D manager, re-
signed—but in general the precau-
tionary moves apparently held the
line.

No retreat. Customer reaction
was so good that Thomas H. Con-
nors, Motorola’s vice president in
charge of marketing, was positively
jaunty. “We haven’t reset our
goals,” he said. “My first inclina-
tion was to pull back, and that was
Steve Levy’s, too. But Fairchild
has an empty wagon, across the
board. If they don’t have quality
problems they have low yields, both
in transistors and IC’s.” (One out-
sider says that Motorola’s yields
are four times higher than Fair-
child’s.)

As far as orders, Connors says:

“I don’t see any dent in the book-
ings curve, and as far as I can see,
we’ll have a record fourth quarter.
From a bookings standpoint, the
year is already over.”

One of Hogan’s first moves at
Fairchild will be to try to fill that
“empty wagon” by reversing a re-
cent company decision to cut back
on power transistors and silicon
controlled rectifiers for the indus-
trial-commercial market. The next
step may affect processing; one
source says a couple of minor ad-
justments in Fairchild procedures—
improved wafer cleaning and the
use of a glass layer to protect met-
alization—would quadruple yields
immediately.

Hogan won’t comment on that,
but he does say that he expects
quick results. “We have the tech:
nology, facilities, backlog, and per
sonnel, to make a dramatic im-
provement in the next six to 12
months, and I'm fully confident that
we will,” he says.

Instrumentation

Light tuner

A diode laser that can be electron-
ically tuned over 50 gigahertz has
been developed by a team at the
Massachusetts Institute of Tech-
nology. The diode’s center fre-
quency can be shifted from 6.5
microns (red) to 28 (infrared) by
altering its chemical makeup. Be-
cause of the device’s wide range
and frequency stability—better
than three parts in a billion—the
MIT team believes the diode laser
will have wide application in in-
strumentation.

The developers, E. David Hink-
ley, Theodore C. Harman, and
Charles Freed, say the laser is
made of single crystals of the mixed
semiconductor lead-tin telluride,
formed by vapor deposition from
lead telluride and tin telluride seed
crystals. The proportion of the two
seed crystals determines the energy
gap of the diode—or the center fre-
quency.

Frequency finding. The diode is
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tuned by varying the current
through it. A few thousandths of a
second are required for an output
frequency shift of several gigahertz,
but the tuning rate can be speeded
somewhat by placing a magnetic
solenoid around the diode.

In one application, the diode
laser can be used to accurately
measure the output frequency of
another laser. The outputs of the
known and unknown lasers are
mixed, and the diode laser is tuned
until a measurable heterodyne sig-
nal is obtained. The wavelength
of the unknown laser can then be
easily calculated by measuring the
tuning current, because the current
is related to the diode laser’s out-
put frequency.

Such a measurement can be par-
ticularly handy in tracking a satel-
lite with a laser. Since the satel-
lite’s motion will cause a doppler
shift in the laser’s frequency, the
diode laser could be used as a local
oscillator, analogous to super-
heterodyne radio receivers.

Oceanology

Underwater guide

Since radio beacons situated near
or between airports help planes fix
their position through triangula-
tion, why couldn’t a similar system
aid submarines? The increasing
number of commercial and ocean-
ographic subs navigating along or
above the continental shelf has
created a need for an underwater
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equivalent of the omni beacon—a
need the Submarine Signal division
of the Raytheon Co. hopes to fill.

The division has developed a
system that can give a submarine
commander his bearing and range,
and without triangulation; only a
single benchmark beacon is needed
to navigate accurately within an
area several miles in diameter.

Tests of a breadboard model
were to have begun late last month
in Rhode Island’s Narragansett
Bay. This initial model will have a
three-mile range, but later versions
should be able to supply range
and bearing data from as far away
as 10 miles, says Gilbert N. Fain,
designer of the system.

Clocking the run. A battery-
powered bottom beacon will ping
every 3 seconds at about 8.33 kilo-
hertz. The timing of the pings is
closely controlled by a low-drift
crystal oscillator clock. Aboard the
sub there will be an oscillator
synchronized to the one at the
beacon, making it possible to
measure the travel time of the
ping’s sound wave as it moves at
about a mile per second from
beacon to ship. So accurate are the
two oscillator clocks that range
error should be only about 5 feet,
according to Raytheon.

To determine bearing, a cylindri-
cal piezoelectric transducer with
four electrodes inside and a com-
mon electrode outside will be
mounted aboard the sub. The two
pair of electrodes are arbitrarily
designated north-south and east-
west, and the sensitivity pattern of
each pair is shaped like a figure
eight, with maximum receptivity

Beep. Single
underwater beacon
can provide navigation
data to submarine.
Unit gives range and
bearing data without
triangulation. Range
of present design is
three miles, and plans
“ are to extend that

.+ to 10 miles.

along one axis and almost a total
null for signals at right angles to
this axis.

Full sweep. Fixing a submarine’s
position thus involves simply ro-
tating the pairs of acoustic rabbit
ears to find the direction from
which the pings are coming.

Units will probably first be
tested aboard research subs and
then be installed on geophysical
research and exploration vessels—
perhaps to aid in the search for
underwater natural resources such
as oil.

Integrated electronics

Opening the gates

Fairchild Semiconductor made a
big splash with its 96-gate large-
scale integrated circuit when it in-
troduced it this summer [Electron-
ics, July 22, p. 121]. But the record
for the commercially available cir-
cuit with the most gates won’t stay
with Fairchild long. Both Westing-
house’s Molecular Electronics divi-
sion and Texas Instruments are get-
ting into the act, with 120- and 174-
gate LSI circuits, respectively.

Westinghouse has a series of
semicustom bipolar transistor-tran-
sistor-logic arrays, the largest of
which will have 120 gates. And TI
has delivered TTL bipolar arrays
with 174 equivalent gates to two
West Coast firms and says it can
now deliver similar customized ar-
rays to others on two months’ no-
tice.

More to come. TI's arrays which
use discretionary-wiring techniques,
consist of flip-flops plus one-, three-,
five-, and seven-input TTL gates in
TI's standard series 54 logic con-
figurations. The propagation delay
at the gate is 15 nanoseconds, and
the power dissipation is 10 milli-
watts per gate.

The array is on a single 1.25-inch
silicon wafer. The 174 gates are in-
terconnected with three layers of
metalization separated by insulating
layers of silicon dioxide.

Glenn Penisten, a vice president,
said TI expects to produce within
18 months LSI devices using 2-inch
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Why couldn’t all the king’s horses
and all the king’s men put humpty dumpty together
again?

They couldn’t fix a scrambled egg.

Or, integrating the whole {(egg in this case) was their problem. But we've licked that problem. We put
together fragments of your industrial operation that waste time, money, and materials, and integrate
them into a totally efficient whole. We've been developing our compatible, versatile logic card
capabilities for a long time. Now, we have the systems' design know how to build equipment to control
your equipment. For you this means a process control system you can use in data terminal
equipment, or in rolling mills, or in printing press control, orin ... Youname it. We're
programmed to fix a scrambled egg. For more information, write or call:

ONTROL LOGIC, INC. 3 Strathmore Road, Natick, Massachusetts 01760
Tel: 617 / 235-1865
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Upward. Record for the largest number of gates on a commercially
available chip, held since this summer by Fairchild with a 96-gate device,
went briefly to Westinghouse with a 120-gate device, above. Now Texas
Instruments has a 174-gate circuit.

silicon wafers that will reach the
level of 500 equivalent gates.

Also, he said, emitter-coupled
logic circuits are now being de-
signed into the cell library.

Made to order. Developed origi-
nally under a proprietary contract
with a computer house, the Wes-
tinghouse WM500 series will soon
be introduced for adder circuits,
storage registers, and other appli-
cations. The basic unit of the series
is a cell with three to five gates
whose intraconnections can be
made to order. The series will come
in any combination, from three-by-
three to four-by-six cell variations,
with a five-by-five (125-gate) array
coming later.

Regardless of size, the same basic
cell diffusion pattern prevails. Wes-
tinghouse chooses to partially cus-
tomize the circuit on the first layer
of the two-layer metalization proc-
ess. An interconnect pattern is su-
perimposed on the photographic
plate along with the standard cell
pattern. The second-layer metaliza-
tion, over dielectric glass, com-
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pletes the customization.

Westinghouse uses the fixed-pat-
tern master slice method—excluding
redundancy in production and dis-
cretionary-wiring problems—which
puts 800 standard cells on a single
silicon wafer. This would give 40
four-by-four arrays, assuming a
100% yield. For any one such array
to be good, however, all 16 grouped
cells have to be functional.

“To make LSI pay you have to
have high yields,” comments O.
Robert Ryerson, an engineer on the
project. “Our way is to have some-
what loose tolerances to ensure a
high yield at the photochemistry
steps.”

Consequently, Westinghouse uses
large dies, which it believes don’t
slow up the circuit with TTL logic.
The basic cell is 37 mils square,
making the four-by-six array 148
by 222 mils (Fairchild’s 96-gate
4700 measures 145 mils square).
Right now, the division figures
that’s as large as it can go before
silicon defects begin to reduce the
yield measurably.

Space electronics

Speculative proposal

In the solemn jargon of the Penta-
gon and the space agency, an
RFP, or request for proposal, an-
nounces an intention to buy equip-
ment or services based on competi-
tive bidding. Recently the Com-
munications Satellite Corp., acting
for the International Telecommuni-
cations Consortium, issued a long-
awaited RFP for an aeronautical
services satellite—but the RFP in-
cluded a monumental catch.

It read: “The issuance of this RFP
should not be understood as imply-
ing a decision by the ICSC (Interim
Committee for Satellite Communi-
cations) to proceed with an aero-
nautical communications satellite
program.”

No one is happy with this state
of affairs except, of course, Com-
sat. One FAA official said the situa-
tion was clearly an imposition on
bidders who might have to lay out
as much as half a million dollars
to develop a proposal. He added
that “privately” the potential bid-
ders were upset with the arrange-
ment.

No comment. Of the four poten-
tial bidders, Philco-Ford and
Hughes Aircraft, plan to bid, while
the Space Vehicles division of
TRW Systems intends to go in as
a subcontractor with another com-
pany, and Lockheed Missiles and
Space won’t bid at all. All four re-
fused to comment publicly on the
unorthodox RFP.

The reason for the disclaimer is
lack of cash. Says an insider:
“We're still not exactly sure how
attractive this concept is to poten-
tial users and we are still not sure
how the bill will be paid.”

Heading the list of potential
users are the airlines, which are
represented by the Air Transport
Association. Frank C. White, man-
ager of communications and data
processing for the ATA, says,
“Comsat tells us that the cost of
the satellite could go as low as a
million dollars per channel per
year.”

Again no comment. He explains
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e ONE low-price pulser which  E-H doesn’t save all its

makes sure e

Rjaps up everything you want: revolutionary ideas for big-ticket fast under all}
pulsers. For instance, here's a “trimming up
. 50V into 50 ohms amplitude low-priced general purpose pulser  rise time for S8
i 5Hzto 35 MHz rep rate —Model 132A — with a unique E-H with a front pg
development, latched output the EH 132A 4
4 risetime of 12 ns .y . . )
: Circuitry. This feature assures in the low-prige
iy variable to 100 ns “no-droop” pulses. It eliminates all  it's top man off
- clean waveform waveform adjustment control, and low man
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_»E E-H RESEARCH LABORATORIES, INC.

515 11th Street + Box 1289, Oakiand, Calllomla 94604

* (415)834-3030 « TWX 910-366-7258
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stronics Review

in earlier talks about such a
lite with Comsat, the costs
nated were in the neighbor-
| of $4 million to $5 million per
nel per year. Meanwhile, Com-
efuses to comment on the cost
e satellite, indicating only that
buld be less than $4 million.

: proposed, either two or three
lites would be purchased. The

- would be a very-high-fre-
icy communications satellite

four channels. Eventually the
lite would also provide naviga-

d services. It would be spin-
lized and in a synchronous
torial orbit. The technical var-
as in the bids will be exam-

closely but the future of the
lite rests on the ability of

:0-Ford and Hughes to keep
sost down.

lical electronics

rt watch

wgh effective in monitoring
. activity, the electrocardio-
can’t measure the amount of
1 pumped by the muscle.
it the only way to take such a
urement is to implant cathe-
into the heart—a potentially
erous procedure with critically
tients. A physiology professor
an undergraduate degree in
sical engineering, however, has
oped an electronic technique
rasure the blood flow,
n't say why. The professor,
Villiam G. Kubicek of the Uni-
'y of Minnesota Medical
Jl, passes a small current
gh the patient’s body and then
ures the slight drop in imped-
of the current each time the
pumps. It’s this change in
dance, Kubicek has discov-
that’s related to the amount
yod flow. But just why this is
e doctor is unsure,
is month Kubicek will deliver
f his instruments to Dr. Chris-
Barnard, the South African
transplant specialist. A de-
lin the blood flow, Kubicek

rejection reaction by the body.

Developed under Air Force and
NASA contracts, the impedance
cardiograph is also being tested
at 12 medical centers across the
country. Four instruments minia-
turized to the size of two cigarette
packages by Space Labs of Van
Nuys, Calif., have been delivered
to NASA.

The experimental instrument
measures the drop in resistance
between two external electrodes
while 4 to 5 milliamperes of 100-
kilohertz current are sent through
the body. The 25-ohm body resist-
ance fluctuates about 0.1 ohm with
the action of the left ventricle. And
the amount of blood the heart is
pumping can be derived from this
small change.

Four strips. To take a reading,
four Mylar-aluminum strips are
taped to the patient. Two are placed
on the neck and two on the body,
one about five inches below the
armpit and the fourth just above
the waist. The top and bottom elec-
trodes receive the current; the
others are pickup electrodes con-
nected to amplifiers.

Since such factors as the current
and the distance between the elec-
trodes are known, the change in
impedance in the thoracic cavity
between the middle electrodes can
be measured.

Kubicek’s instrument is a bulky
12-inch, 16-pound cube containing
a differentiator, a digital voltmeter,
and detector circuits designed by
Robert Patterson, an electronics en-
gineer on Kubicek’s staff.

For the record

Firepower. The Navy’s Poseidon
ballistic missile and the Air Force’s
Minuteman 3 were successfully
test-fired from Cape Kennedy last
month. Both the two-stage Posei-
don and the three-stage Minute-
man are designed to carry the
“multiple individually targetable
re-entry vehicles” that contain up
to 10 nuclear bombs in each war-
head. This makes each missile es-

High power. By lan
transistor wafers in a
lows heat sinking frc
collector and emitter
has pushed the power
mental silicon transi
watts at 1 megahertz, ]
say that they know of n
panies using the lamin:
and that they are s
process for application
vices.

The device, which d«
400 watts more than tl
ent power transistors,
two years away from
Officials foresee its us
ment requiring 1 to 5 k
cluding sonar systems
broadcast transmitters.

Helping hand. A ney
ice promises to make ¢
design computer progr
cus, NET-1, and Scept:
cient and perhaps less «
use. For a fixed fee, D
of Seattle will supply :
tor information in either
or change-control form
either punched cards
tape. Prices range fron
data on four devices t
a 60-device data library.
include specialized info
nished by the custome

According to Dynetic
more accurate than cc
tained in-house, and sa
tomer money in test equ
personnel. The firm al
offer design and analys
plus data on device ar
effects

Computer program c
annual fee of $5,000,
organization can beco:
ber of the Franklin Ins
Center for Computer-¢
ysis. Membership pri
include access to a $1
brary of computer pr
well as consultation :
how to use the prograr

For those who don
become members, the I
center will also sell ind
grams or develop ther
tractual basis. The
needs at least 25 memby




R W

L\

00 WR 0

Problem: Digital Data is to be transmitted
at arate of 20MHz over three 50 () balanced
transmissionlines. Electro-magnetic coupling
must be unmeasurable. Pick the best inter-
face buffers for the job.
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OO
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THE NEW RA-245 LINE TRANSMITTER

The best IC to use at the sending end is Radiation’s dielectrically isolated
RA-245. This line transmitter converts digital voltage pulses to current
pulses. The high speed CML circuits assure data transfer rates in excess
of 30MHz. Power dissipation is a constant, independent of data rate.
The balanced system virtually eliminates the adverse effects of line ca-
pacity. Electro-magnetic coupling and susceptibility is greatly reduced.
RA-245 is available in both the TO-84 flatpack and the ceramic dual inline
package. Three voitage-to-current converters are in each package. Power
dissipation is negligible when converters are not being used. So use only
one or all three. RA-245 is the Best IC for the job.

THE NEW RA-246 LINE RECEIVER

For best results, use Radiation’s dielectrically isolated RA-246 at the
receiving end. This 3-element buffer faithfully restores the current pulses
to digital voltage pulses. The RA-246 current-to-voltage converter has
built-in input terminations for balanced 50 () lines. Outputs from each
element are suitable to drive all standard saturated logic circuits (such
as DTL, TTL, etc.).

Like the RA-245, the RA-246 is available in both the TO-84 flatpack and
the ceramic dual inline package. And you can use any or all of the con-
verters. The Best IC for the job.

Contact your nearest Radiation sales office for further information. Ask
how the RA-245 can be used as a level shifter. And how to use the RA-
246 as a threshold detector. We will help you pick the Best IC for the job.

R JdY
WE MAKE THE u\.)\\Q FOR THE JOB

RADIATION

INCORPORATED

SUBSIDIARY OF HARRIS-INTERTYPE CORPORATION
MICROELECTRONICS DIVISION

RADIATION SALES OFFICES: P.0. Box 476, Lexington, Mass. 02173, (817) 682-1055 « 600 Old Country Road, Garden City, N.Y. 11530, {516) 747-3730 » 2600 Virginia Avenue N.W.. Washington. D.C. 20037, {202) 337-4914 « 6151
W. Century Boulevard, Los Angeles, California 90045, (213) 670-5432 « P.0. Box 37, Meibourne, Florida 32301, {305) 727-54 30 « International Sales: Marketing Oepartment, P.0. Box 37, Melbourne, Florida 32901, (305} 727-5412
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you have
no choice of

color..

2 =
black ¥ also black I(G'IT

MODEL MODEL
3305P 3305w

... but they’re Stocked In Depth by BOURNS Distributors!

the specs are better than “those other makes” that cost more!
The Model 3305 TRIMPOT® potentiometer has been designed
from the ground up as a commercial.

Here are the facts on the 3305 . . . besides the price, that is!

The unit is sealed to prevent contamination from fluxing,
soldering, and cleaning . . . in addition our pins can be
used on boards using 0.1 grid spacing. This small %" dia.
unit has a resistance range of 502 to 25KQ, with standard
resistance tolerance +5%. Being a wirewound unit, it pro-
vides plus features such as low temperature coefficient . . .
better resistance tolerance . . . and superior noise character-
istics. Operating range is —55°C to +125°C . . . ternperature
coefficient is only %70 PPM/°C . . . power rating % watt
and noise is negligible at 100 ENR.

Check into our one color—basic black — Model 3305 for
the best . . . at a low-low price. For complete technical data
contact your nearest Bourns office, representative, or stocking
distributor.

Exploded-view drawing and
FREE new informative specification
comparison chart

i
|
!

BOURNS, INC., TRIMPOT DIVISION « 1200 COLUMBIA AVE.. RIVERSIDE, CALIF.

*500 piece price TELEPHONE (714) 6B4-1700 - TWX: 910 332-1252 . CABLE: BOURNSINCG.

TRIMPOT® and Precision Potentiometers - Miniature Relays - Electronic Modules - Microcomponents.




SOLVE YOUR HIGH FREQUENCY RF SWITCHING PROBLEMS
WITH THESE QUALITY COAXIAL RELAYS

Hi-G provides the most complete line of miniature coaxial relays that meet or exceed the
and at competitive prices. These hermetically
sealed coaxial relays have been specifically designed for high frequency RF switching
applications. Their trouble free performance characteristics are a result of Hi-G's long
experience in the design and manufacture of sophisticated switching devices. All Hi-G
relays are built to withstand extremely tough environmental conditions.

applicable portions of MIL-R-5757/D . . .

Dice Cube

P
Relay Type RFC

Size 0.5-Inch Cube
Rated Contact Current 1 Ampere RF

Maximum Weight 0.3 Ounce (without

terminations)

Crystal-
Can

Y

RFB

Relay Type

Size

Rated Contact Current
Maximum Weight

.875 x .800 x .400

1.5 Amperes RF

0.95 Ounce (without
terminations)

RADIO FREQUENCY CHARACTERISTICS

Frequency Range 0-500 MHz*
Voitage Standing

Wave Radio (VSWR) <1.1:1 typical
Insertion Loss 0.16DB typical
Characteristic Impedance —50 Ohmst
Crosstalk —50DB typical

° Usable to 1000 MHz with reduced R.F. Characteristics
tOther impedances available on special order

Half Size

Crystal-

Can , /’

Relay Type RFK

Size 4x.8x.4inch

Rated Contact Current
Maximum Weight

1.5 Amperes RF
0.37 Ounce (without
terminations)

High

Sensitivity

Relay Type RFBC

Size 1.275 x .800 x .400

Rated Contact Current
Maximum Weight

1.5 Amperes RF
1.0 Ounce (without
terminations)

Standard input and output connections from
R.F. contacts are RG-196/U Teflon insulated co-
axial cable, 6” in length, unterminated. Other
lengths, types of cable, or coaxial connector
terminations available on special order.

Call, write, or check the reader service card
for your copy of Hi-G Product Bulletin 155. Hi-G
relays are available from Hi-G Distributors. For
applications engineering assistance, an expe-
rienced Hi-G representative awaits your calil.
Telephone 202-623-2481

SPRING STREET & ROUTE 75 /| WINDSOR LOCKS, CONNECTICUT 06096

INCamPORATED

Angus, Incorporated, Pleasant Valley Avenue, Moorestown, N.J.
08057 TEL: 609-235-1900

Federal Electronics, P.O. Box 1208, Vestel Parkway E.,
Binghamton, New York 13903 TEL: 607-748-8211

Hall-Mark Electronics, 2805 Governors Drive, SW, Huntsville,
Alabama 35805 TEL: 205-536-9627

Hall-Mark Electronics, 1290 West Oakland Park Bivd., Fort
Lauderdale, Florida’ 33307 TEL: 305-563-3271

Hall-Mark Electronics, 7233 Lake Ellenor Drive, Orlando, Florida
32809 TEL: 305-855-4020

Hall-Mark Electronics, 701 Georgetown Road, Raleigh, N.C. 27508
TEL: 919-828-0991

Harvey Radio Company, Inc., 60 Crossways Park West, Woodbury,
New York 11797 TEL: 516 921-8700

Lectronix, Incorporated, 214 North 2nd Street, P.O. Box 188,
St. Charles, Missouri 63301 TEL: 314-723-1122

SERIES RF Relays are available at the following DISTRIBUTORS

Moulton Electronics Distributors, Inc., 1058 Terminal Way, San
Carlos, California 97078 TEL: 415'591-8292

Moulton Electronics, c/o Banks Sales Corp., 2785 N. Speer Bivd.,
Denver, Colorado 80211 TEL: 303-433-5455

Tomelco/Moulton, 531 N. Brown Avenue, Scottsdale, Arizona 85251
TEL: 602-945-5030

Tomelco/Moulton, 15846 Pacific Highway South, Seattle,
Washington 98188 TEL: 206-246-1727

Radio Products Sales, Inc., 1501 South Hill Street, Los Angeles,
California 90015 TEL 213—748 127

R & D Electronics, Inc., 71 Pearl Street, Cambridge, Mass. 02139
TEL: 617-864-0400 and 8401; ENterprise 7135 in Major Cities

Solid State Electronics Co. of Texas, 2643 Manana, P.O. Box 20299,
Dallas, Texas 75220 TEL: 214-352-2601

Westates Electronics Corp., 20151 Bahama Street, Chatsworth,
California 91311 TEL: 213-341-4411

- Circle 48 on reader service card
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KNOWING WHAT YOU'LL NEED
IN STATE-OF-THE-ART
UNIJUNCTION TRANSISTOR
PERFORMANCE TOMORROW

50

~ whene the pricelou ingnediont i eane!

Circle 50 on reader service card
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I Peak Intrinsic | Emitter
Point Standoff |Reverse
| Current | Ratio(,) |Current
! | | @ Yo nA
«A {Max}| Min | Max | (Max)
Renowned for 2N4851 2.0 0.56|0.75 100
Minutes-To- February, 1967 2N4852 2.0 0.70 | 0.85 100
Microseconds 2N4853 0.4 0.70 | 0.85 50
Timing Capability @25V
OQutstanding for
Ultra-Accurate May, 1967 2N3980 2.0 0.68 | 0.82 10
Industrial/ Military @25V
Timing
Popular for 43cent* 2N4870 50 |(0.56]|0.75
Plastic Versatility August, 1967 2N4871 @529—, ” 0.70 | 0.85 1.0%
Distinguished?t For 2N4948 20 |(0.55]|0.82
Reliable Timing, November, 1967 | (JAN2N4948)
Triggering, Sensing 2N4949 1.0 0.74 | 0.86 10
Capability (JAN2N4949)
@25V
Mu4891 5.0 0.55|0.82
Specified For Wide Mu4892 2.0 0.51| 0.69
Spec Choice March, 1968 MU4893 20 |0.55|0.82 10
At Low Cost MU4894 1.0 |0.74|0.86
@25V
Discovered for Lower-
Than-Ever Voltage August, 1968 2N5431 40 |0.72|0.80 10
Operation in Long- @4V
Time-Delay Circuits

*1,000-Up
{Meets MIL-S-19500/388
A

HAS MADE THESE
WHAT THEY ARE TODAY!

We try to look ahead to your unijunction transistor circuit design
needs . . . that’s why these units have become integral parts of so
many advanced, new-design systems — and why we continue to
introduce you to the newest and best in this semiconductor field.

For example, the just-announced 2N5431, like its teammates,
features all the fast-response, long-time-delay advantages of An-
nular* technology. What's unique is inter-base voltage is spec’d at
only 4.0 volts . . . you can design it into low-voltage applications and
still realize low-leakage, low-peak-point characteristics permitting
accurate, reliable operation in a variety of timing, triggering and
sensing designs.

To help you remember why these well-known UJT’s became
true design standards, your Motorola distributor is offering a free
Unijunction Design/Sampler Kit containing a 2N4852 unit, data
sheet, Thyristor Selector Guide and “Theory & Characteristics of the
UJT,” “UJT Timers & Oscillators,” and “UJT Triggers for Thyristor
Circuits.”” Contact him for a free kit today.

Send for data sheets on the above devices: Box 20912, Phoenix,
Arizona 85036.

Then you’ll know what we know.

*Annular semiconductors patented by Motorola Inc.

MOTOROLA

Semiconductor Products Inc.

Circle 51 on reader service card—>
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Speed reading
for status seekers:

You've never seen an indicator
quite like this before. Only the
exclusive optical meter capability
of Weston could offer it to you
now. The new Weston Model 1316
Optical Ribbon Indicator lets you
scan the status of many parameters
at a quick glance. Parallax prob-
lems are eliminated by optical pro-
jection, and the unique design
allows the flat scale to be changed
as often as desired without expos-

ing the mechanism. It's ideal for
displaying temperature, making
inspection histograms, or gauging
liquid or material levels. The flat,
self-shielded mechanism also per-
mits side-by-side mounting where
group display is required. So you
can use multiple units as a medical
patient/station monitor, for
example, or to monitor temperature
profiles or a roomful of lathes.
Accuracy is 1%, and the instru-

*The Weston Optical Ribbon Indicator

ment is available in all popular
ranges—including suppressed zero
for process control applications.
Priced under $60 in quantity. Write
today for complete details on this
latest Weston advance in optical
meters. WESTON INSTRU-
MENTS DIV., Weston Instru-
ments, Inc., Newark, N.J. 07114,
a Schlumberger compa