
























































































































































































































































































































































































































































Electronic Design Design Data from

ELEcTRONIC DESIGN’S function is:
e To aid progress in the electronics | NM@NENENNNNNEE
manufacturing industry by promoting HOW To “DeSign-YOUT-OWH"

good design.

m To give the electronic design engi- PreCiSion Power Supply In MinuteS.

neer concepts and ideas that make his Super/reg® miniature, pre-packaged, precision
job easier and more productive. Seri d power regulators (series and shunt types) make
m To provide a central source of timely ries an possible design/fabrication of custom power sup-
electronics information. Shunt Regulators plies with virtually no engineering time or effort.
Data Sheets S201A, S202A, S204 show how just
a front end of raw DC or a transformer with
rectifying diodes "and filter capacitor — and a
heat sink mounting area — are all that are need-

® To promote two-way communication
between manufacturer and engineer.

Want a subscription? ELECTRONIC DE-
SIGN is sent free to qualified engineers
and engineering managers doing de-

ed. Single or multiple outputs easily accommo-
dated. 104 models provide wide range of voltage
levels, maximum layout flexibility, low output

sign work, supervising design or set- v £ 2 : :
ting standards in the United States @O Z(0.01% regulation), temperature compensation
and Western Europe. For a free sub- 0.01% /°C, 125°C operation, output adjustability
scription, use the postfree application +109%, short circuit protection.

form inside the back cover. If none is TrIO Laboratones' InC. CIRCLE NO. 171

included, write to us direct for an ap-
plication form. 80 Dupont Street

If you do not qualify, you may take Plainview, N.Y. 11803

in the U.S.A., $35 a year elsewhere.

e Circuit-Stik’s Proto-Type Kit

If you change your address, send us an
old mailing label and your new ad-
dress; there is generally a prepaid
postcard for this inside the back cover.
You will have to requalify to continue
receiving ELECTRONIC DESIGN free.

The accuracy policy of ELECTRONIC
DESIGN is:

® To make reasonable efforts to ensure
the accuracy of editorial matter.

8 To publish prompt corrections when-
ever inaccuracies are brought to our
attention. Corrections appear at the
end of the Letters column.

The PROTO-TYPE KIT CONTAINS a total of one
hundred eighty parts — enough to mount over
four hundred electronic components and allows
“instant’’ fabrication of several printed circuit
boards. CIRCUIT-STIK'S printed circuit sub-ele-
ments are pre-etched, pressure sensitive adhesive
substrates: pre-drilled, pre-plated-fluxcoated-
ready for mounting and soldering of discretes,
I.C.’s, transistors, connectors, and other elec-
tronic components. (U.S. patent #3,538,389 and
other patents pending)

SEND FOR FREE KIT CATALOG AND SAMPLES.

® To refuse any advertisement deemed . . .

to be misleading or fraudulent. C"’CUlt-Stlk, Inc. HIRCIRINO. 178
1518 West 132nd Street

Microfilm copies are available of Gardena, California 90249

complete volumes of ELECTRONIC DE-
SIGN at $19.00 per volume, beginning
with Volume 9, 1961. Work is now
in process to complete the microfilm
edition of Volumes 1-8. Reprints of
individual articles may be obtained
for $2.00 each, prepaid ($.50 for
each additional copy of the same
article) no matter how long the
article. For further details and to
place orders, contact the Customer
Services Department, University Mi-
crofilms, 300 North Zeeb Road, Ann
Arbor, Michigan 48106; telephone
(313) 761-4700.

A practical guide to integrated circuits, their
theory, manufacture, and applications. This new
guide by Lothar Stern offers compete, highly
readable coverage of the various techniques of
circuit fabrication, and their effect on circuit de-
sign and performance. As to marketing con-
siderations, it compares the characteristics of the
numerous IC structures devised to date in terms
of economics and logistics. A volume in the
Motorola Series in Solid-State Electronics. 198

4 4 g b (10 fhe g0 s e i 4 04 T 0 e e i fhe
1

Want to contact us? If you have any
comments or wish to submit a manu-

seript or article outline, address your AR AR pages, 7 x 10, illustrated. $8.95, clothbound.
correspondence to: RS s~ Circle the reader-service number below for 15-
Editor day examination copies.
ELECTRONIC DESIGN, Hayden Book Company, Inc. CIRCLE NO. 173
A el 116 West 14th Street
et ; New York, N.Y. 10011
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Manufacturers

Advertisements of booklets, brochures, catalogs and data sheets. To order use Reader-ServiceCard
(Advertisement)

New Monograph on Real-Time Data Processing Techniques

‘ A new publication by Federal Scientific, originators of
Real Time the Ubiquitous® Spectrum Analyzer, covers general gnd
Signal Processing specific signal processing techniques and theoretical

in the Frequency Domain | constraints. ; Al -
= e Random data processing and statistical certainty of

[~ Power Spectral Density Estimates
::*'. Jr_j;::{ e Constraints in frequency analysis due to bandwidth,
= sampling and signal length

e Time domain weighting, with charts of theoretical per-
formance using different weighting functions

e Theory of operation of time-compression analyzers

* Cross-property analysis and application in determing
transmission and transfer functions by correlation and

e cross-power spectral density

Monograph #3 e Processing of Transient data

Federal Scientific Corporation CIRCLE NO. 174
a subsidiary of Elgin National Industries, Inc.
615 West 131st Street, New York, N. Y. 10027

WS RS R S T et e TR
New PC Drafting Aids Catalog

The By-Buk 1970-71 catalog of pressure sensitive

Aeer  printed circuit drafting aids is now available.

A With thousands of ideas to promote accuracy and

efficiency in printed circuit master artwork lay-

o0e, || 1 outs. Featured are new artwork patterns for: TO

' iz cans, multi-pads, dual in-lines and flat packs. Also

the most comprehensive listings of conductor line

‘ tapes, pads, donuts, connector strips, elbows,

corners, etc. Available in opaque black, trans-

parent red and transparent blue materials. Send
—————— for your free catalog and samples.

By-Buk Company CIRCLE NO. 175

4326 W. Pico Blvd.

Los Angeles, California 90019
(213) 937-3511

BN SR R e e TR
How To Write Technical Articles

A guide for the engineer-author, “How to Write
Articles for Electronic Design” shows how easy it
is to write for publication—once the engineer
knows what to write and how to write it. The
Author’s Guide includes a complete run-down of
the types of articles published by Electronic Design
—plus detailed instructions on how to prepare
technical articles and short special features. A
MUST for every “would-be-writer” in the electron-
ics industry. Send for your complimentary copy by
circling the number to the right.

Electronic Design CIRCLE NO. 176

850 Third Avenue
New York, N.Y. 10022

~

i
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new generalion
p of coaxial
switches

LATCHING
OR FAIL-SAFE

New actuator...fewer parts...more reliability.

T— Electromagnets move R.F. contactors with-
RAN out any mechanical linkage. Excellent R.F.

e and temperature—vibration—shock specifica-

an equal . § s :
tions. Light weight. Write for the data sheet.

opportunity employer

Transco Products, Inc. 4241 Glencoe Ave., Venice, Calif. 90291

INFORMATION RETRIEVAL NUMBER 86

This won't ward off heart dis-
ease. But a gift to the Heart
Fund will help protect your
heart and the hearts you love.

GIVE...\Y<

so more will live

HEART
FUND

Contributed by the Publisher

140
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UNIVERSAL

INCREASES FLEXIBILITY
IN PROTOTYPING
PRODUCTION AND
FIELD SERVICE

U Series panel with

point to point wiring
saves time, space and money

B Available in multiples of 9 row sections up to 54 rows.

m Each 9 row section accepts 3 plugs for interfacing or
input-output connections.

B Accepts 14, 16, 24 and 36 lead Dual-in-Line integrated circuits.

B Double sided board with power and ground planes connected
to additional wire wrap terminations outside of contact row.

B Wire wrap terminations with tri-level connection length.
Request complete I. C. folder.

A“ G AT Tel: 617-222-2202
ne. 31 Perry Ave., Attleboro, Mass. 02703

INFORMATION RETRIEVAL NUMBER 88

Standard Bearer. Theirs Standard. Ours

We've developed a series of probe tips that will breathe new
life into your probe—enabling it to do jobs you wouldn’t
attempt before now.

Mini-Grip.

[J SMALL enough for use with dual
in-line packages and flat-packs

[] STRONG enough to grab on and hold
... even allowing you to control the force

Mini-Grip probe tips. From Data Display.
A Crowning Achievement.

Data Display Systems, Inc.
139 Terwood Road, Willow Grove, Pa., 19090 (215) 659-6900
Available from Angus, Inc.; Harvey Radio Co.; Newark Electronics; and Pyttronic Industries, Inc.

INFORMATION RETRIEVAL NUMBER 89
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UNUSUAL BARGAINS

.MANY U. S. GOV'T SURPLUS

Solid

turp-
contre
preve
6” x

cabin

Stoek

1,003
LARGE INDUSTRIAL A GAL SIZE
No. 85,128DA (Wt. 37 Ibs.) $259. ggDB

Profe

Steth

pli
Stock

BARGAIN PRICE STETHOSCOPE

Stock

EDMUND §

SCIENTIFIC CO. &

ORDER BY STOCK NUMBER -

142

$80

ERECT IMAGE LOW POWER SCOPE

Value—only $39.95. Direct

mea-

suring. 6X, 10X & 20X, Extremely

sturdy with dual-knob rack and pinion

focusing, color corrected optics, turn-

table body for inclined viewing. Basic

6X scope i achromatic objective,

uuh i w/light shield.

A year g lenses for 10X &

st ate generator with automatic ctive,. Has .4” scale

off to prevent overheating., Power 005 rraduations for 10X use;

)l regulating knob, Grounded to .2” scale W/.0025” for 20X, 8” high

nt shock. No radio interference. vertical pillar—goes up 8” & locks.
1” x 4” stainless steel and metal Wt. 4 Ibs,

et, Stock N 70,266DA ... $39.95 Ppd.

No. DA $49.95 Ppd.

AGNOSE MECHANICAL TROUBLE GIANT FREE CATALOG
sgional Stethoscope. Designed for Completely new 1971 edition—148 pages.
physicians. This super-sensitive Bargains galore! New categories, items,

cope is ideally suited for de-
ults in machines
fluid, air and

s of uses in auto upm

suring . . .

SRS - BPTIES - Shact
Dugut IRNTING EeHCTS

shops s
a for hobby and educational ap- menters. Instruments for checking,
¢ to speed work, improve qual-.

illustrations. 1,000's of huys for industry
Optics, Science, Math, On-the-job
helps, quality control aids. Optics for re-
search labs, design engineers experi-

mea-

N:; 50,270DA $7.90 Ppd. ity, cut costs. Huge selection of telescopes,

No. 50,223DA ... $3.25 Ppd.

microscopes,

INFORMATION RETRIEVAI. NUMBER 90

YETT

s
et ELE‘;TIOM\C

1.

\*", :

@

dnnjyersary

and other hard-to-get war
surplus bargains. Write for Catalog DA,

300 EDSCORP BLDG.
BARRINGTON, NEW JERSEY 08007

OPEN ACCOUNT TO RATED FIRMS - MONEY-BACK GUARANTEE

Mini f Bus
by Rogers

For noise and
cost reduction

A small, voltage-distributing
busbar for PC card application,
each Mini/Bus gives you built-in
capacitance . . . noise-cutting
capacitance that means more

® reliable, compact circuit
packaging at a fraction of
multilayer prices. Write for data.

Rogers Corporation / Rogers, Conn. 06263

INFORMATION RETRIEVAL NUMBER 91

Lafayette’s
1971

. Golden Jubilee

Catalog

Your Ist Guide To

Everything in Electronics

® Stereo/Hi-Fi Components e Musical Instruments and
Amplifiers @ Photography Equipment @ Ham and CB Gear
® Public Address Systems e Tools and Test Equipment
e Educational and Optical Equipment e Black and White/
Color Televisions @ Police and Fire Monitor Receivers

® Books and Parts
Plus Thousands of Additional Items

Lafayette Radio Electronics, Dept. 4501
P.0. Box 10, Syosset, L.l., N.Y. 11791

Send For I 1971 catalog 710
Your Free
1971 o
| Address
Lafayette § City
Catalog i State
Today!

4501

le

(Please mclude your zup code)

L-_-----------J

INFORMATION RETRIEVAL NUMBER 92

Send Me the Free Lafayette Golden Jubilee l

The power supply
you plan to build
is built!

It's on the shelf, ready for immediate delivery from Electrostatics.
With specs proven in service. Low cost.
Brief specs on our Model 503:

o 3 DC Voltages ¢ Regulation: Line 0.01%
o All in one DC power supply Load 0.1%

* +or—4.5 to 6.5 at 5A * Ripple:500 uVmax.

o +12 to 20V at 0.5A e Temp: —20 to +71°C

e —12 to 20V at 0.5A operating

® Input 105-125V, 47-420 Hz » Foldback current limiting

e Size: 8" Wx4”Hx8”L
($150 with overvoltage protection)
For full information call Robert McCartney, Manager of Application
Engineering, (714) 279-1414, Or circle the number below for our
latest data sheet.

Clegtiostaties.[ne.

7718 Clairemont Mesa Blvd., San Diego, California 92111 oEPT, 122

INFORMATION RETRIEVAL NUMBER 93
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product index

Information Retrieval Service. New Products, Evaluation Samples (ES), Design Aids
(DA), Application Notes (AN), and New Literature (NL) in this issue are listed
here with page and Information Retrieval numbers. Reader requests will be
promptly processed by computer and mailed to the manufacturer within three days.

Category Page IRN Category Page IRN Category Page IRN
Components isolators, optical (AN) 131 344 image tubes 136 392
capacitors (AN) 131 346 lasers (NL) 135" 381 indicators 136 412
capacitors, chip 125 285 rf transistors (NL) 134 369 inductors 135 382
CRT, low-cost 124 281 sensor, photo 128 297 instrument rentals 134 376
filter, ac/dc 125 287 transistors, rf power 128 300 instrument rentals 136 413
filters (NL) 155 382 lasers 135 381
inductor, miniature 125 286 Modules & Subassemblies lights, indicator 134 315
inductors (NL) 135 382 amplifier, unity-gain 116 253 LSI 134 373
isolators (AN) 131 344 amplifiers (AN) 131 347 magnetic alloys 135 380
lights (NL) 134 - 375 conversion modules 115 252 magnetics 134 363
oscillators (NL) 134 372 conversion modules (NL) 134 377 microwave devices 136 385
relay, high-voltage 124 282 converter, d/a 116 254 modems 134 370
relays, time-delay 124 279 converter, d/a 118 264 MOS 134 373
sensors, power-line 125 283 converter, d/a 118 265 | op amps, IC 136 388
switch, keyboard reed 125 284 converter, d/a 122 273 oscillators 134 372
transformer kit 124 280 converters, d/a (AN) 131 349 packaging 136 386
tubes, image (NL) 136 392 converters, d/a (AN) 131 351 peripherals 135 383
counters/displays 118 261 players, video 134 371
Data Processing diode modules 116 255 pollution kits 136 393
computers (NL) 134 365 display, LED 115 250 power supplies 134 368
CRT display terminal 126 290 displays, 7-segment 115 251 power supplies 134 374
keyboard-display 126 289 op amp 118 262 power supplies 135 384
memory, core 126 293 op amps, FET-input 118 266 power supplies 136 389
memory, mixed 126 292 op amps, high-power 116 258 recorders 136 399
modems (NL) 134 370 power supplies (NL) 134 368 recorders, video 134 371
peripherals (NL) 135 383 power supplies (NL) 134 374 rentals, instrument 134 376
terminal, optical reader 126 288 power supplies, modular 117 260 rentals, instrument 136 413
transports, tape 126 291 power supply 116 .256 semiconductors 135 379
video players (NL) 134 371 power supply 117 259 spacers 136 397
video recorders (NL) 134 371 power supply 118 263 storage devices 134 378
readout, alphanumeric 116 257 switches 136 395
ICs and Semiconductors switches 136 410
amplifiers (AN) 131 347 Packaging & Materials thermistors 136 396
converters, d/a (AN) 30! 349 adhesive 129 303 tools 136 398
converters, d/a (AN) 131 351 connectors (NL) 134 366 transistors, power 134 369
FETs (NL) 134 364 headers, DIP 129+, '305 TTL 134 367
LEDs, GaAs (AN) 131 345 plug, interface 129 302 winding, machine 136 411
LSI (NL) 134 373 splice, cable 129 304
memory, read-only 122 276 tape, copper (ES) 130 341
m(())dsula&?_r/demodulator 123 278
(NL) 134 373 Tools & Engineering Aids : .
phase-iocked loops (AN) 131 348 | circuit clements (ES) 130 340 application notes
rectifiers, bridge 122 7 courses (NL) 134 363 ifi
regulator, hybrid 122 272 | drafting tool (DA) T S R
SCRs, inverter 123 277 | drawing protectors (DA) 130 343 | (opverters, d/a 131 349
semiconductors (NL) 135+ 379 notes, counter (AN) 131 350 converters. d/a i3 asi
transistors (NL) 134 369 | solder puller 127 295 | converters, multiplying 131 351
transistors, signal 122 275 | station probe 127 294 | counter notes 131 350
TTL (NL) 134 367 tools (NL) 136 398 isolators, GaAs 131 344
i LEDs, GaAs 131 345
Instrumentation
Solnter fictes. (AN) 131 350 phase-locked loops 131 348
generator, pulse 121 270 i
instruments (NL) 134 376 new llterature
instruments (NL) 134 413 amplifiers 136 394 x :
meter, digital panel 120 267 | antennas, CATV 136 390 | design aids
multimeter, digital 121 268 bushings 136 397 .
plug-in, oscilloscope 121 271 | computers 134 365 | drafting tool 130 342
tester, IC 121 269 connectors 134 366 drawing protectors 130 343
; conversion modules 134 377
Microwaves & Lasers converters, d/a 136 387
amp:i.?er, 300-MHz 128 296 courses, magnetics 134 363
amplifiers, power 128 299 | ecology kits 136 393 i
arrays, photodiode 128 - 301 FETs 134 364 evaluation Samples
capacitors (AN) 137 346 filters 135 382 circuit elements 130 340
diodes, p-i-n 128 298 heat sinks 136 391 tape, copper 130 341
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PICK THE TEN BEST-READ ADS IN THIS ISSUE...
WIN A FRIDEN PROGRAMMABLE PRINTING CALCULATOR—OR
ONE OF 74 OTHER VALUABLE PRIZES!

READER CONTEST Examine this issue of
Electronic Design with extra care. Pick the
ten advertisements that you think will be best
READ by your fellow engineer-subscribers.
List these ten advertisements (in the order you
think readers will rank them) on the special
entry form included on Electronic Design’s
Information Retrieval Card, bound in at right.

Be sure to check the box marked “Reader
Contest.”

This year your selections will be measured
against the ten ads ranking highest in the “Re-

call READ MOST” category of Reader Recall
RULES AND PRIZE INFORMATION APPEAR ON PAGE 57 OF THIS ISSUE

—Electronic Design’s method of measuring
readership. (In past years the judges used the
“Recall SEEN” category. This change to “Re-
call READ MOST” should be kept in mind by
all contestants in selecting the Top Ten).

In making your choices, do not include
“house’ advertisements placed by Electronic
Design or Hayden Publishing Company, Inc.
(such as this ad describing the contest).

Don’t miss your chance to be a Top Ten win-
ner! All entries must be postmarked no later
than midnight, February 28, 1971. Winners will
be notified by March 15, 1971.




If you think
uniquely styled
enclosures have to
cost a bundle...
then take a look at

INTERFACE-33

If you think
uniquely styled
enclosures have to
cost a bundle...
then take a look at

INTERFACE-33

STYNG S
13
G
Il

GOLOR
Makes I

. DUTSTANDING

IT'S A WHOLE NEW s,
CONCEPT THAT WILL SAVE -

UP TO 75% OF YOUR
STYLING COSTS.

READ ABOUT IT...JUST :
CHECK THE READER
SERVICE NUMBER BELOW.

AMCO ENGINEERING CO. AMCO ENGINEERING CO.
7333 West Ainslie Street I ﬁl AMCO 7333 West Ainslie Street l ﬁ I AMCO
Chicago, lllinois 60656 ‘ INFORMATION RETRIEVAL NUMBER 183 Chicago, lllinois 60656 -

IT'S A WHOLE NEW  mayesi
CONCEPT THAT WILL SAVE *©
“See us at Booth #401, January UP TO 75% OF YOUR

Computer Designers conference STYLING COSTS.
in Anaheim e or « Booth #402,

February Nepcon West in Anaheim.” READ ABOUT IT...JUST &
CHECK THE READER “& ‘\
SERVICE NUMBER BELOW. .




Introducing...

New ModularConcept in
CA Hybrid Power Circuits

Exploded view shows one of the
standard interconnections of

the RCA hybrid power module

as used in a common-emitter
inverter. That portion within the
dotted lines in the circuit schematic
represents the RCA module.

Module shown actual size -

Take RCA transistor chips with current capa- ness, light weight, fewer parts, minimum

bilities up to 80 A, rectifiers with peak cur-
rents to 80 A, and resistors to 10 watts. Inter-
connect them — in any number of ways. What
do you get? A power capability up to 800 W,
current capability up to 300 A!

Right now, RCA is mass-assembling a variety
of thick-film hybrid high-power arrays that
are ideal for switching and amplifier applica-
tions in military and industrial equipment.
Modules are also available in unconnected ver-
sions, if you prefer to create your own design.

These hybrid power circuits offer obvious
power circuit advantages, including: compact-

assembly costs, factory-selected and matched
components, and efficient built-in heat dissi-
pation.

Look over the inverter example illustrated.
Then call your local RCA Representative or
your RCA Distributor for more information
on the modular concept. For RCA’'s new,
detailed brochure, “High-Power Arrays”
(HPA-100), write: RCA, Commercial Engi-
neering, Section 57A-7/UC2R, Harrison, N. J.
07029. International, RCA, 2-4 rue du Liévre,
1227 Geneva, Switzerland, or P.O. Box 112,
Hong Kong.

INFORMATION RETRIEVAL NUMBER 182



