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Copper leads reduce offset and
increase MOS FET chopper performance.

Thermal voltage generation is the number one prob- noise level of only 15 microvolts rms. O Compact,
lem you face when working in the low microvolt solid state monolithic circuitry incorporates built-in
region. Airpax engineers have chosen a specially zener protection for the drive gates. Drive signals
designed 6-pin header for the new Model IC-1  can be either sine wave or square wave. [ Appli-
MOS FET chopper that greatly reduces the offset cations include half-wave and full-wave modulators;

problem! Another Airpax component of confi- summing, comparing, and time-sharing circuits.
dence. O Maximum DC offset voltage is only 5§ O Contact an Airpax sales representative or
microvolts, and a typical value is 1.5 microvolts. write Airpax Electronics, Cambridge Division,

ambridge, Maryland 21613. Phone (301) 288-

o]
- 4600. Telex: 8-7715. TWX: (710) 865-9655.
AIRPAX ...components of confidence.

Circle 900 on reader service card

And the Model IC-1 SPDT chopper uses MOS
field-effect transistors to insure maximum
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- Dollar for Dollar—
You get more from
an HP Oscillator!
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Most ac work starts with an oscilla-
tor...why not start with the best?

And best does not necessarily mean
more expensive. It means selecting
the right oscillator for your require-
ments at the right price.

Sounds simple, until you sit down
to decide which oscillator is best for
you. Then, you have to compare your
technical requirements against what
is available. Next you make the nec-
essary trade-offs between perform-
ance and price to insure that you get
the best oscillator for your job at the
best price. Finally you have to weigh
the intangibles, like company reputa-
tion, service and reliability.

But there is an easier way!

HP has been in the oscillator busi-
ness for a long time. In fact they
invented the first stable wide band-
width Wein - bridge oscillator. And
since that time HP oscillators have
built a solid reputation for perform-
ance and reliability—in fact most of
you have used them in the past.

So, all you really have to do to get
all the information you need to decide
which oscillator is best for you is turn
to page 267 of your 1970 HP catalog.

Not only will you get information
on all of HP’s complete line of oscil-
lators...you also get the background
information to help make your choice
more meaningful.

HP oscillators give you a wide
range of choices. Frequencies start
as low as 0.00005 Hz and go as high
as 32 MHz. You can even get power
outputs as high as 5 watts.

And, if you have any questions, just
call your [ocal HP field engineer. He
will be more than happy to answer
your questions and give you any help
you may need in selecting the best
oscillator for your requirements.

Or, write to Hewlett-Packard, Palo
Alto, California 94304. We will send
you complete information and appli-
cation notes on HP's oscillators.
Europe: 1217 Meyrin-Geneva, Switz-
erland. Prices on HP oscillators start
as low as $215.

HEWLETT hp; PACKARD
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Maintainability?®

Systems maintainability is assured by Minelco’s power of 3: BITE (Built in test equipinent)
indicators that pinpoint circuit faults, say GO or NO GO. Elapsed Time indicators
that tell you how long things have been going on. Events Counters that tell you how
often they’ve happened. And Minelco is the exponent of the maintainability
component. Miniature and subminiature—in a size, configuration, and type for
every requirement—for your requirement. Minimize downtime...get up with the Big Time.

MINELCO’

SPACE AND SYSTEMS DIVISION u GENERAL TIME

NS ¢
", o
by cEwER 135 South Main Street, Thomaston, Conn. 06787
For information and specifications, contact our local representative:

Huntsville, Ala. (205) 883-0244 / Phoenix, Ariz. (602) 267-3916 / Palo Alto, Calif. (415) 326-4186 / San Diego, Calif. (714) 298-1121 / Orlando, Fla.
(305) 851-1210 / Marietta, Ga. (404) 422-8242 / Berkeley, Ill. (312) 544-7400 / Indianapolis, Ind. (317) 925-3528 / Santa Monica, Calif. (213)
451-5711 / Wichita, Kans. (316) 683-7518 / Waitham, Mass. (617) 894-9165 / Bridgeton, Mo. (314) 731-3011 / Plainview, N.Y. (516) 681-8710
Utica, N.Y. (315) 735-8341 / Columbus, Ohio (614) 231-4571 / Dayton, Ohio (531) 224-0728 / Devon, Pa. (215) 688-5157 / Fort Worth, Tex.

(817) 335-4541 / Arlington, Va. (703) 525-1191 / Beilevue, Wash. (206) 454-7922,

BITE INDICATORS ¢ ELAPSED TIME INDICATORS « EVENTS COUNTERS « ROTARY SWITCHES « TRIMMER POTENTIOMETERS
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Standard read-only memories

simplify complex logic design

Large-scale integration of semiconductors
has made standard memories practical for
use in implementing combinational and
sequential logic

Floyd Kvamme,

National Semiconductor

Designer’s casebook

= Op amps reject line noise
in a-d converter’s input

= Resistors come to light
in digital display system

= Unijunction controls oscillator
in simple underwater pinger

Market pacesetters: 1970
Electronics’ annual survey indicates a
small increase of 3.49% over the 1969 market.

Bold new inroads for the computer

as the digital era gets under way

Increased demands for peripherals, remote
terminals, minicomputers, computer-
controlled testing, and data modems char-
acterize electronics technology this year

Spotlighting major meetings
Four-page foldout offers checklist
of events through June 1970

Symmetrical ECL doubles

IC NOR function efficiently

An extra function adds to the virtues of
this fast advanced-logic family while hold-
ing delay to 0.9 nsec and power dissipation

to 35 mw

Hans-Wilhelm Ehlbeck and Herbert Stopper,

AEG-Telefunken
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As computers go, so goes electronics

If anything will make the 1970’s a “swinging decade” for
electronics, it will be computers. For the electronics business,
the computer represents both a market and a tool. The all-
pervasive nature of the computer is exemplified by its strong
insinuation into nearly every area of the electronics art with
the exception of consumer electronics—and its threat to enter
that area is clear. Furthermore, the other great common
denominator of electronics, communications, can scarcely be
discussed without considering computers. One is tempted to
coin a descriptive term linking the two. Teleprocessing does
not seem to say it all, while computications seems to lack a
certain zing.

While designers are developing next-generation computers
and computer systems, they will not go shocless as do the
proverbial shoemaker’s children, but rather will exploit com-
puters in both design and production tasks. The pundits are
guessing that upwards of $100 million will be spent each year
to develop computer-aided design (cap) programs and tech-
niques. Computer-aided testing (caT) is becoming indispen-
sible for an increasing range of components and systems, such
as large-scale integrated arrays containing several hundred
elements. The logical extension of cap, particularly in the case
of integrated circuits, is computer-aided manufacturing
(cam). The ideal case would be to specify system parameters
and get hardware topology as an output (for example, a set
of masks for an Ls1 array). Then, process-control computers
would be used to monitor and keep manufacturing steps
within limits.

On-line, interactive methods of design will surge in popu-
larity. (However, it will take improved hardware and a lot
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of savvy to use them effectively.) One indication of their
growth is a forecast that sales of graphic displays will rise from
3,000 units in 1970 to 40,000 by 1975. One designer says if
it’s not interactive, “it ain’t design.”

If one nceds reassurance that the computer market is indeed
burgeoning, it is available in a report just issued by the Die-
bold Research Program. Annual shipments of computers are
expected to reach 18,000 this year and 46,000 by 1975. The
report ties the five-year growth to the continuing sale of
medijum- and large-scale systems as well as to the introduction
and wide acceptance of minicomputers. Projections of strong
gains by minicomputers are linked to “babysitting” applica-
tions, such as life-test monitoring, turning factory lights on
and off, and controlling environmental conditions for both
manufacturing processes and factory personnel. Diebold’s
estimates for the shipments of computers for monitoring and
control applications are 5,000 units in 1970 and 22,000 in
1975. Such computers are finding their way into a variety of
instrumentation systems, as well. For example, the satellite
navigation system of the superliner Queen Elizabeth 2 uses
a minicomputer.

While the total number of small computers shipped will
soar from 13,000 to 37,300 between now and 1975, the value
of such shipments by 1975 will represent only about 5% of
the total, compared to about 20% today. What should not be
overlooked, however, is the role of the small computer as
terminals for access to larger systems, as buffers, communica-
tions processors, and controllers.

In its look ahead, the Diebold report sums up the consensus
viewpoint of technical observers with these predictions for the
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Readers Comment )

(in $ billions)

five-year period:

) Hundreds of logic functions will be crammed into one Lst

circuit chip, and circuit failure rates will reach 10—69, per

1,000 hours.

p Core memories will be supplanted by batch fabricated

memories. Access time to main memories will improve by

three orders of magnitude. Extensions to the main memory of

up to 200 x 10° bits' will be available, accessible in a micro-

second at a cost of less than one cent per bit.

) Large scale (15 x 10° byte) solid state files will cost

$0.0001 per bit.

) Recording densities will approach 10,000 bytes per inch

and tape transport speeds, 500 ips.

) Non-impact printers will ran at 10,000 lines per minute;

card readers at 2,500 cards per minute.

p Keyboard costs will be cut in half when electronic, rather

than electromechanical, connections come into widespread

use. Communications interface units will continue to decline

in cost as the Federal Communications Commission ok’s more

foreign attachments, and one 1c chip will contain most of the

adapter.

) Pulse-code modulation will be a principal means of trans-

continental transmission.

) A small-scale computer having a 16-K memory, 10 micro-

second add time, read-only microprogram memory, type-

writer, and telephone coupler may sell for as little as $6,500.
On its 25th anniversary, the electronic computer holds

forth the promise of a future that will outshine its past. And

appropriately, the computer will play an important part in

creating its own future.~D.C. @

McGraw-Hill News Service
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Plotting impurities

To the Editor:

The article on the Copeland Wafer Ana-
lyzer [Sept. 15, 1969, p. 167] compared this
device with the plotter designed by Peter
Baxandall and marketed by J.A.C. Electronics.
In the article, John Copeland commented
that at small depths, our instrument meas-
ured an average, not the actual, density.

I can’t understand Mr. Copeland’s com-
ment. At the minimum d-c bias of 0.5 volt,
the a-c signal applied is 50 millivolts, which
induces a motion of the depletion layer con-
siderably smaller than a Decbye length. In
practice, the two instruments do precisely
the same job, which we have verified by means
of comparison testing.

Using an epitaxial layer of gallium arsen-
ide, the divergence between the two curves
is less than the quoted error of either instru-
ment, and less than the difference normally
observed between different diodes on the
same slice.

C. Hilsum
Ministry of Technology
Worcestershire, England

* Mr. Copeland’s comment was based on
information available at the time [Electron-
ics, March 31, 1969, p. 179]. Then it was
stated that the J.A.C. machine had two a-c
signals at 1 kilohertz and 100 khz, cach with
0.15 volt rms amplitude. This would mean
a peak-to-peak a-c voltage of 0.84 volt, not
a small figure compared with the bias volt-
age usced to measure profiles near the sur-
face, or for high carrier densitics. Thus aver-
aging would result. Operation at the smaller
value of a-c signal specified by Mr. Hilsum
would indeed reduce this cffect to where it
would be negligible in most normal cases.
(Both Messrs. Copeland and Hilsum are well
known in the microwave bulk-effect device
field. Mr. Hilsum, as well as B.K. Ridley and
T.B. Watkins of Mullard Research Labora-
tories, predicted the mechanism for the
Gunn effect before it was demonstrated. Mr.
Copeland is credited with first demonstrat-
ing the LSA mode of operation in bulk-effect
devices.)

Missed keyboards

To the Editor:

I was disappointed in Leon Magill’s article
on electronic keyboards [Nov. 10, 1969, p. 145]
in that he overlooked Connecticut Technical
Corp.’s 10-year history of keyboard manufac-
turing. Perhaps this is our own fault, for lack-
ing a flair for publicity. But to sct the record
straight, CTC furnishes keyboards both in
coded and uncoded form, and quotes to speci-
(continued on p. 6)
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DECODE
DRIVERS

Problem: Decode binary counter
output into separate lines to drive
indicator lamps or FET switches.

Solution: Siliconix DI132L for the
lamps, D129L for MOS FET
switches. Both drivers provide four
output channels, inputs are compat-
ible with most TTL or DTL logic
circuits, and outputs are capable of
50 volt switching.

D129L or D132L

YA D
A
B — — Vo2
B — — Vo3
A
D P

Enalile

TRUTH TABLE

Counter State Output
A B Va | Ve Vi | Vi
0 0 0 1 1 1
0 1 1 0 1 1
1 0 1 1 0 1
1 1 1 1 1 0

Write for complete data. For instant
information and applications assist-
ance, call the number below.

Siliconix
incorporated

2201 Laurelwood Rd. « Santa Clara, Calif. 95054
(408) 246-8000 Ext. 201 « TWX: 910-338-0227

* Applications Power: Providing
the product and service to make
your product serve better!

6

Readers Comment

fication, which as you noted, is the
industry’s practice.

Harold M. Kneller
President,
Connecticut Technical Corp.
Hartford, Conn.

To the Editor:

I read with interest Leon Ma-
gill’s round up of the electronic key-
board industry, and I wish to com-
mend him for his candid and de-
scriptive summary of the industry.
However, I found the article some-
what incomplete as no mention
was made of the solid state key-
boards produced by Nucleonics
Products Inc. I recognize that it is
difficult to be 100% aware of all
the manufacturers in a given mar-
ket place and that this is undoubt-
edly the reason for the oversight
occuring, as it did, in the article.

Howard K. Cooper
Executive vice president,
Nucleonics Products Inc.
Canoga Park, Calif.

Not descriptive

To the Editor:

I would like to point out that
Plumbicon is a registered trade-
mark of N.V. Philips Gloilampen-
fabrieken for tv camera tubes, reg-
istration No. 770,662, dated June 2,
1964. It should not be used as a
descriptive word as occurred in
one of your articles on video tubes
[Nov. 10, 1969, p. 235].

Lucien G. Farron
New York City

i— SUBSCRIPTION SERVICE

| Please Include an Electronics Magazine address ‘
label to insure prompt service whenever you |
| write us about your subscription.
3
Electronics
P.0. Box 430
I Hightstown, N.J. 08520

| Mail to: Fulfillment Manager

. ATTACH

Telephone tie-ins

To the Editor:

Roger Kenneth Field, in his spe-
cial report on communications
[Nov. 24, 1969, p. 73], refers to
certain specifications which must
be met to connect foreign objects
to a tclephone line. I have ques-
tioned the Wisconsin Bell Tecle-
phone Co. and it professes no
knowledge of any such speccifica-
tions. What was your reference and
authority to print them, and where
can I get an official copy?

Richard McBeth
Project engineer
Ipsohpne Corp.
Milwaukee, Wis.

» The source is the AT&T Co.,
Long Lines Department, Adminis-
trator of Rates and Tariffs, 32 Ave-
nue of the Americas, New York,
N.Y. 10013. The specific document
is “Long Distance Message Tele-
communications Service,” Tariff
FCC No. 263.

Oneupmanship

To the Editor:

I want to bring to your attention
a printing crror that occurred in
your article about active filters
[Oct. 27, 1969, p. 106]. The equa-
tion for Ty has Ty = In/1 + A.
However, it should read T; =
1/n/1 + A. This would then result
in dmin = 2\/1 + A, as in your
article.

Alexander Galosi
Galion, Ohio

CHANGE OF ADDRESS 5‘
If you are moving, please let us know |
five weeks before changing your address. i

uBEI- Place magazine address label here, print l
HERE your new address below. H

i
7 -\ -]

I To subscribe mail this form with your payment
I and check [J new subscription [J renew my
| present subscription

I Subscription rates: qualified subscribers in the
U.S.: 1 year $8; two years, $12; three years,
$16. Non-qualified: 1 year $25. Subscription

| rates for foreign countries available on request

name
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...like more capacitance in alvminum ’lytics?

OWERLYTIC”
CAPACITORS

e Large cylindrical electrolytic capacitors for use in digital computer
power supplies, industrial control equipment, energy storage
applications, etc ® Low impedance construction e Largest

case (3” dia. x 8% high) provides 650,000 uF at 3 volts!

® Can be operated at +85 C e Tapped No. 10-32 terminals simplify
filter bank assembly e Available with or without outer plastic
INFORMATION RETRIEVAL NO. 310 insulating sleeves ® Request Engineering Bulletin 3431C

4SC9153R1

...want high volume efficiency in tubular ’lytics?

Use SPRAGUE Type 39D

POWERLYTIC
CAPACITORS

® Provide maximum capacitance in smaller cases
with axial leads ® No internal riveted or pressure connections
® Welds at critical anode and cathode terminals ® Molded

end covers e Life expectancy of 10 years or more in normal
service ® Very low effective series resistance and
INFORMATION RETRIEVAL NO. 311 leakage current ® Request Engineering Bulletin 3415

43C-9154R1

For Engineering Bulletins as noted above, write to:

Technical Literature Service, Sprague Electric Co., 35 o
Marshall Street, North Adams, Massachusetts 01247, ) s p R n G U E

THE MARK OF RELIABILITY

THE BROAD-LINE PRODUCER OF ELECTRONIC PARTS

"Sprague’ and @ ore registered trademarks of the Sprague Electric Co.
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Help exterminate

the QUADRADECAPEDE!

West Concord, Mass. - Doctors here announced a cure for
the virus streptocircuitus integratus, transmitted by the
fourteen-legged logic bug and prime cause of inflamed logic
and many chronic output diseases.

A statement released by the group said in part, "By
using the new General Radio 1790 Logic-Circuit Analyzer,
with all its active ingredients, we are now in a position to
perform 100% functional testing — on even the most com-
plex modules. The computer-controlled 1790 can test
devices with as many as 96 inputs and 144 outputs,
checking from a simple functional GO/NO-GO test to a
detailed step-by-step analysis for the debugging of defective
units, and the optional programmable logic levels permit
marginal testing!

“For only $32,500 we can’t see why any user of print-
ed-circuit boards or integrated arrays would be without one
— especially since extensive programming knowledge isn’t

Circle 8 on reader service card

required. The results have been overwhelming! In several
thousand test cases we've been able to eliminate defective
IC's and modules early in the game, thereby producing
harmony, well-being, and great cost savings in production.”

Help increase the yield and longevity of logic circuits!
Write or phone for more information from General Radio
Company, West Concord, Massachusetts 01781; telephone
(617) 369-4400. In Europe write Postfach 124, CH 8034
Zurich 34, Switzerland. Price applies in US.A.

GENERAL RADIO I
@
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Who's Who in this issue

In addition to working on high-
speed circuits, Heinz-Wilhelm Ehl-
becek, author of the article begin-
ning on page 142, has supervised
work on computer-aided mask-
making, multilayer interconnection,
and complementary MOS circuits.
He is in charge of advanced IC de-
velopment at AEG-Telefunken. Co-
author Herbert Stopper’s main in-
terest has been high-speed circuits,
first with General Electric Co.’s

A
o

\
\ W

¥ &

x._v\ &

- computer group in Phocenix, then
- with  AEG-Telefunken, and now
Ehibeck Stopper with National Cash Register Co.

Floyd Kvamune, microcircuits product manager at the Na-
tional Semiconductor Corp. in Santa Clara, Calif., was
among thosc responsible for National’s move from the red
ink to the black two ycars ago. Author of the article starting
on page 88, Kvamme worked his way through the University
of California as a carpenter. He holds a master’s degree from
Syracuse University, and has worked at General Electric
Space Technology Laboratories, and Fairchild Semicon-
ductor. A star softball player, Kvamme is a Bible scholar,
and teaches at his church one night a weck. In his spare
moments he has found time to lecture on the semiconductor
business and technology in such diverse locations as Japan.
Isracl, and Cermany—visiting all thesc nations since last
Labor Day. Kvamme

Forecasting technological trends
for 1970 was the mandate given to
Electronics” editors, who drew upon
the varied technological expertisc
of engincers and managers at com-
panies across the nation. Their
findings, and the market statistics
complied by market rescarch man-
ager David Strassler and his staff,
comprise the 36-page report begin-
ning on page 101. Art director Jerry
Ferguson prepared the cover de-
signs and supervised the layouts
symbolizing the digital techniques
that will characterize the 1970’s,
And production editor Sue Hurl-
burt and copy editors Bill Weiss
and Ed Flinn were among the be-

; hind-the-scenes people who helped
Weiss  Strassler  Flinn  Hurlburt  Ferguson polish and produce the report.

|
~
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National/ TTL

54s. 74s. Low power and Hi-rel.
O Send me the TTL tally.

O Send me your new IC catalog.

Name. Name

Title Title

Company Company

Address_ Address

City State Zip City State Zip
National/Linear National/Hybrids

Hands-down leaders in the
linear line up.

O Send me the Linear Lit Pack.

O Send me your new IC catalog.

Name

Title

Company _

Address

City

National /DTL
Old favorites. The whole 930 series.

O Send me the DTL data.
O Send me your new IC catalog.

Big performers with a chip on the
shoulder.

[0 Send me the Hybrid hypothesis.

O Send me your new IC catalog.

Name

Title

Company

Address

City

National/ MOS

ROM:s and registers, quite a bit better.

O Send me your MOS material.
O Send me your new IC catalog.

Name

Title

Company

Address S

City

National/FET

Featuring the fabulous monolithic
Dual.

O Send me the facts on your FETs.

O Send me your new IC catalog.

Name

Title

Company

Address

City

Electronics | January 5, 1970



We care enough

to send

the very best.

Buy the carload.

tabulation.

Name

National/ Transistors
NPNs. PNPs. By the numbers.

(O Send me your Transistor

[0 Send me your new IC catalog.

Title

Company

Address

City ___State

It’s

Electronics | January 5, 1970

National/Dice

The wherewithal to do your own thing.

O Send me the Chip charts.
(O Send me your new IC catalog.

Name

Title

Company______ -
Address___

City State

all in our new IC catalog.

Loaded with specs, schematics and design data. High-flying lowdown on
circuit design, performance and reliability. Best be National.

National Semiconductor, 2900 Semiconductor Drive, Santa Clara, California 95051

National /883

We put put a lot of stock in hi-rel
inventory.

O Send me the numbers on 883.
(O Send me your new IC catalog.

Name

Title

Company_
Address.
City

Reply in confidence to

National Semiconductor
2900 Semiconductor Drive

Santa Clara, California 95051

The best is right for me. Send me your

[0 New IC catalog.
Plus shortform material on

(J Transistors [] FETs [J Dice.

Name
Title
Company _
Address._
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A
SYSTEM
=~

IS ONLY AS
STRONG AS ITS

Electronics systems depend on the
smooth, integrated functioning of
every component. A system with
weak links isn‘t really a system.

ROMOHAWK

leaves the
weak links
out

Romohawk is an electronics systems
engineering company. We don’t make
weak tinks. With R & D, design, and
production facilities in-house, we
make systems and subsystems that
work. And our technical services can
keep any system working.

ECG and Central Station Monitors
engineered by Romohawk

These units make up a hospital inten-
sive care system that keeps constant
check on a patient’s condition. They
feature multiple trace CRT displays,
very high gain, low noise differential
amplifiers, and logic circuits for alarm
processing. Romohawk was able to
design, test, and produce quantities
of these units in just 90 days.

ROMOHAWK, WHERE ENGINEER-
ING IS MORE THAN INTERCON-
NECT DIAGRAMS AND PURCHASE
ORDERS.

—* ROMOHAWK
" ELECTRONICS CORP.
811 CourtSt., Utica, N.Y. 13502

315-797-5445

| 1
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Who's Who in electronics

George D. Butler

Meteorologists know that a hurri-
cane’s eye is the calmest, safest
spot. Now Electronic Industries
Association president George D.
Butler has demonstrated the phe-
nomenon once more following the
management storm that swept
through the EIA last month. The
storm broke when Butler, after six
months in office, fired Jack Way-
man from the job of Counsumer
Products division vice president
which he had held for seven ycars
fsee p. 47]. The resultant furor
appears to have left the EIA presi-
dent untouched; if George Butler
lost his cocl, it never showed.

Undismayed by the fact that he
will soon become a grandfather at
age 50, Butler is pushing ahead
with plans to bolster EIA’s position
as the industry spokesman in the
capital. Recognizing the diverse
and sometimes polarized positions
of elements within the industry—
such as those of the consumer
products free-traders as opposed to
the protectionist-oriented parts pro-
ducers—Butler plans a legislative
action group which would attempt
to resolve these differences and
consolidate now-fragmented efforts
into a strong lobbying force. This
promises to be a more visible
change in the EIA reorganization
set in motion last June when Butler
took office as the association’s first
salaried president.

Flyer. Son of a Stetson hat sales-
man, Butler earned degrecs in
chemistry and physics at Princeton,

but ultimately wound up in man-
agement, Before joining the EIA, he
had been president of the Electra/
Midland Corp. until that company
was acquired by the Transitron
Electronics Corp. Though Butler’s
job has changed, his hobby has not.
He still likes to fly his own airplane,
which he uses for sightsceing and
training pilots.

The crew-cut executive surprised
some of his detractors when he
tangled with Wayman and won.
But George Butler is trying to put
that dispute behind him. And now
he is anxious to get on with the job
of bringing industry’s positions on
a variety of issues into better focus,
and making them better known. He
feels that job is important as elec-
tronics moves into heretofore unex-
ploited markets, and becomes in-
creasingly involved with more
federal agencies.

“There’s no question that the
domestic  sector will obtain a
greater share of our natural re-
sources than in the past,” says
Butler, and the enlarging domestic
markets will be mass transporta-
tion, communications, pollution, air
traffic control, and the problems of
the cities. “It’s a real challenge for
the clectronics industry, which has
not been as active in providing
cquipment, systems, and services
in these arcas as it might have
been.”

Long look. To get a handle on
what will be expected from indus-
try in the future, Butler is institut-
ing a long-range planning group to
look at the “technological, political,
and sociological forces in the coun-
try,” and to come up with a picture
of how the industry is going to look
like in the next 15 to 20 years. The
study, he says, will take about a
year, and will encompass not only
marketing, but also the domestic
and international structure of the
industry.

“The big semiconductor houses
have often turned down customers
trying to apply new technology be-
cause they can’t always see a quick
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JEFID coMPONENTS — el m—
RELIABILITY PROVEN IN DEEP SPACE

MINUTEMAN

JFD continues to earn its reputation as
a leading state-of-the-art discrete
components manufacturer. OEM manu-
facturers — Military, Space and Com-
mercial — display their confidence by
specifying JFD for miniaturized fixed
and variable capacitors, LC networks
and tuners.

JFD components have helped make pos-
sible such sophisticated systems as —
Minuteman, guidance and control (Auto-
netics Division North American Rock-
well Corp.) — Apollo Command Module
S-band transponder and Up Data Link
and Lunar Module S-band transceiver
(Motorola Inc.) — Pioneer, deep space
data probe (TRW Inc.). These are only a
few of JFD's more dramatic application
credits.

JFD will continue to innovate and set
higher industry standards of quality and
reliability essential to ‘Space Age’ cir-
cuitry.

Use the coupon at the right to learn
more about JFD components.

PIONEER

-

"l, I. SUBSIDIARY OF RIKER-MAXSON CORPORATION
JFD ELECTRONICS CORP. / COMPONENTS DIVISION
15th Avenue at 62nd Street o Brooklyn, N.Y. 11219/ Phone 212-331-1000 » TWX 710-584- 2462

PLEASE SEND ME THE LATEST DATA ON THE FOLLOWING COMPONENTS LINES:

I PISTON TRIMMER & TUNING CAPACITORS

I MVM/VAM AIR VARIABLE CAPACITORS

I CERAMIC VARIABLE DISC AND MICROMINIATURE CAPACITORS
I STANGARD ‘LOW-COST' FIXED & VARIABLE CAPACITORS

I UNICERAM — SUBMINIATURE & MICROMINIATURE Hi Q AND H1 K FIXED CERAMIC CAPACITOR
W COMPACTUNER-MODULAR MULTIGANG TUNERS

M MINIATURE LC TUNERS

I MICROMINIATURE MTLC TUNERS

M MINIATURE TANK CIRCUITS

M METALIZED INDUCTORS

M METAL FILM & WIREWOUND RESISTORS

M LADDER NETWORKS

NAME TITLE

COMPANY

ADDRESS
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JUST HOW SMALL
CAN YOU MAKE
A SUB-MINIATURE
POWER
RESISTOR?

1 watt (actual size)
250SB tinned copperweld leads
257SB nickel leads

PRETTY

SMALL!
Consider this SAGE SILICOHM® 1 watt unit in comparison
to the vintage grid leak drip pan* pictured above. What's
more, this tiny resistor, designed to operate hot, provides
stability and precision features ordinarily associated with
the finest of low power precision resistors.

SAGE Type SB styles feature superior heat dispersion by
means of beryllium oxide cores, as first used in Advanced
Minuteman parts. Assigned wattage ratings are 1 to 15
watts at 25°C ambient, thus offering dramatic new circuit
miniaturization possibilities for commercial and regular
military applications. We welcome the opportunity to dis-
cuss your requirements. SAGE ELECTRONICS CORP., Box
3926, Rochester, N. Y. 14610. Phone: (716) 586-8010.

" *For the record, we don't make grid leak drip pans.

Precision Power Resistors

ELECTRONICS

SUBSIDIARY OF GULTON INDUSTRIES, INC.
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Who's Who in electronics

production return,” says E. David
Metz, “and it’s about time we—
the industry—did something about
it.” With that statement, Metz, 42,
the new director of the Motorola
Integrated Circuits Application Re-
search laboratory, pretty well sums
up the new charter he’s just been
handed.

Job shop. “The idea is not to de-
velop new technology,” Metz con-
tinues, “but to apply existing tech-
nology to new applications. We
hope to shorten the time scale for
a customer to apply existing tech-
nology or technology that may not
be quite ready for production. We
may push new technology into pro-
duction. We will be comparable to
a job shop that can turn out small
quantities, but with all the tech-
nology and knowhow that Motorola
can bring to bear on the customer’s
needs,” Metz explains.

The new lab is a corporate entity,
established after Daniel E. Noble,
vice chairman of the board and
chief technical officer of Motorola,
recognized the need for it. Metz
will be housed under the same
roof with, and report to, Richard
Abraham, director of advanced IC
programs for the Semiconductor
Products division at the integrated
circuit facility in Mesa, Ariz.

“I have no technological axe to
grind,” Metz says. “I want to apply
the technology the customer
needs.” The lab is so new that it
has no business yet, and Metz ex-
pects his will be a one-man opera-
tion for some time, but he brings
formidable credentials to the new
task.

Omnibus. In his 11 years with
Motorola, most recently as assist-
ant director of the Semiconductor
Products division’s Central Re-
search laboratories, he has had
pilot-line production and process-
development responsibilities. “I've
been involved in everything, includ-
ing the fundamental characteristics
of radio-frequency devices, all
kinds of processing technology, in-
cluding the photochemistry of pho-
tochemistry of photoresist. I've
done fundamental work on MOS
and I've worked on radiation re-
sistance.”
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Universal Counter and Timer
Fully Programmable
Field Replaceable ICs

Signal Level Indicators

@

-
. o i

Wi - L

. (TR,

e
-

as M
o i
.

Y

L T T

Tyyae
A0

&
5 &

-
-

Beckman®

Place your order for the Model 6401 with your local Beckman representative:

Barnhill Associates + Denver, (303) 934-5505 « Albuquerque, (505) 265-7766 * Phoenix, (602) 263-i250 + Houston, (713) 621-0040 * Richardson,
(214) 231-2573 + Salt Lake City, (801) 487-1327 * BCS Associates, Inc. * Orlando, (305) 843-1510 * Greensboro, (919) 273-1918 « Huntsville, (205)
881-6220 + Williamsburg, (707) 229-6198 * Plantation, Fla., (305) 584-7556 « Burlingame Associates, Ltd. + Mount Vernon, (914) 664-7530 + New
York City area, (212) 933-5555 - Rockville, (301) 427-1255 * Bala Cynwyd, (215) 835-2080 * Syracuse, (315) 454-2408 + New York State, Enterprise
9-6400 * Moxon Electronics + Los Angeles, (213) 272-9311 * Sunnyvale, (415} 734-4352 + San Diego, (714) 274-6525 * Pivan Engineering * Chicago,
(312) 539-4838 * Cedar Rapids, (319) 365-6625 * Mission, Kansas, (913) 722-1030 ¢ Indianapolis, (317) 253-1681 + St. Louis,(314) 872-8424 + Minne-
apolis, (612) 537-4501 - Brookfield, (414) 786-1940 * Seatronics, Inc. + Seattle, (206) 767-4330 ¢ S. Sterling Company - Cleveland, (216) 442-8080 -
Pittsburgh, (412) 922-5720 « Dayton, (513) 298-7573 + Southficld, (313) 357-3700 * Yewell Electronic Sales, Inc. * Lexington, (617) 861-8620 * Easton,
(203) 261-2241 * Beckman Instruments.Inc., Electronic Instruments Division, Richmond Operations, {415) 526-7730
INTERNATIONAL SUBSIOIAREES: AMSTERDAM; CAPE TOWN; GENEVA; GLENROTHES, SCOTLAND; LONDON; MEXICO CITY; MUNICH; PARIS; STOCKHOLM; TOKYO; VIENNA
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The new small
rack and panels
with the

big difference.

Circle 16 on reader service card

Bendix is the difference.

Thedifference indistribution,
delivery and supply. The dif-
ference that means you can
get the rack and panels you
need when you need them.

A big difference. A big
advantage. But there are others.
Bendix Regal B subminiatures
are built to MIL-C-24308.
Application potentials are
practically unlimited. Use them
in switching circuits, com-
puters, business machines. In
industrial equipment, com-
munications, test equipment.
And in rack and panel modular
or printed circuit technology.

The selection of mounting
options is just about endless,
too. Choose from among .120
or .154-inch diameter, straight-
through holes, clinch nuts,
float mounts, lock posts, plain
flange and through-bulkhead
types. Neoprene spacers or
grommets. And solder or print-
ed circuits. Even a crimp ver-
sion with rear-release contacts
comes in a variety of shell sizes
and mounting configurations.
All interchangeable with exist-
ing rack and panel connectors.

For more details, write: The
Bendix Corporation, Electrical
Components Division, Sidney,
New York 13838.

Bendix

Electronics
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OMRON and the’70s.

A decisive decade.

We at Omron fully intend to impress our point on the American
market and around the world. Two points really.

First, as Japan’s largest multi-component specialist, we have avail-
able, right now, a vastrange of controls that for quality and straight
ingenuity of design has no peer.

Second point concerns our unique R&D system. It’s unique be-
cause it makes possible volume-production of proved new designs.
The system, which evolved from MIL-Q5923C and which was given
a peculiarly Japanese twist, we call PESIC.

The PESIC system combined with Omron’s talented young engi-
neers has produced an unusual capability for innovation. The results
of which you will soon be able to see and evaluate for yourself. And
one more point. Omron controls have full UL, CSA, SEC and SECV
international authorization.

Components, Control Devices, Systems. An original world of electronics,

RTo] M OMRON|

OMRON TATEISI ELECTRONICS CO.

SALES OFFICE/Toa Bidg., 5, Yonban-cho, Chiyoda-ku, Tokyo, Japan

Phone (265) 4611 Telex 232-2179 Cable Address OMRONELCO TOKYO
OVERSEAS DISTRIBUTORS: @ AUSTRALIA/H.Rowe & Co., Pty., Ltd.

@® AUSTRIA/Carlo Gavazzi-Billman G.m.b.H. @ ITALY/Carlo Gavazzi S.p.A.

@ BELGIUM/Carlo Gavazzi Belgium s.a. @ ENGLAND/Keyswitch Relays Ltd.

® FORMOSA/Hai Nan Trading Co., Ltd./Sheng Ching Trading Co., Ltd.

@ FRANCE/Billman-Carlo Gavazzi S.A.R.L.

@ HOLLAND/Carlo Gavazzi-Billman Nederland N.V.

@ SPAIN/Carlo Gavazzi-Reguladores Billman s.a. @ MEXICO/Schultz Y Cia., S.A.
@ SWEDEN/Billman Regulator ab. @ SWITZERLAND/Carlo Gavazzi-Biliman AG,
@ U.S.A./Sigma Instruments Inc. @ SOUTH AFRICA/P.J.Yelland & Co. (Pty) Ltd.
® WEST GERMANY/Carlo Gavazzi-Billman Industriezulieferung G.m.b.H.
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Describe the display storage tube you
Westinghouse will build it

Commercial airborne radar? Medical monitoring systems? Industrial
instrumentation? Military radar and sonar systems?

Name your application. Westinghouse will design and custom package a
display storage tube with unmatched resolution, controltable persistence,
and high brightness.

Westinghouse has designed and manufactured all types of DSTs for both
commercial and ruggedized military agplications for more than 15 years.
The split screen storage tube is our most recent innovation. It combines
storage and cathode ray functions in a single tube.

The Westinghouse display design/application team is ready to assist you.
For more information, write Westinghouse Electronic Tube Division, Elmira,
New York 14922, Ask for brochure SA-10249.
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Yau can be sure...if it's Westinghouse @

World Radio History



LOWEST

COST . ..
FULL WAVE

BRIDGE
RECTIFIERS &
ASSEMBLIES

IR

C

.

BRIDGE

LIL-WAVE

Burns & Towne pre-packaged
rectifier circuits represent a
significant cost savings over
individual components used in
multi-rectifier units. Yet, you
are always assured of quality
and reliability. The low cost
BFW family of single phase
full wave bridges . . . features
high current capability of up
to 2.0 amps.

Max. PRV
Part No. (volts)
BFW-50 50
BFW-100 100
BFW-200 200
|BFW-300 300
BFW-400 400
BFW-500 500
BFW-600 500
BFW-800 800
BFW-1000 1000

Call or write for full specifica-
tions and price data.

Contact FRED SEIGEL

.. BURNS & TOWNE INC.
1r 550 Old Country Road
Hicksville, L.l., N.Y. Tel. (516) 935-0522
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Meetings

Semiconductor memories fill the air

Any skepticism that you might
have had about the burgeoning im-
portance of semiconductor memo-
ries should be dispelled by a look
at the program of the 1970 Interna-
tional Solid State Circuits Confer-
ence. Two daytime sessions and an
informal discussion in the evening
will review recent developments in
random-access memories, while an-
other daytime session will be de-
voted to read-only memories.

The meeting will take place Feb-
ruary 18-20 in Philadelphia at the
University of Pennsylvania and the
Sheraton Hotel. The university and
the IEEE are the sponsors.

According to the papers that will
be given, semiconductor memories
are rapidly getting bigger, better,
and cheaper. For example, W.M.
Regitz of Honeywell’s Computer
Control Division and J. Karp of the
Intel Corp. will describe an MOS
array they’ve designed for use in
the main memory of a computer.
The array is fully decoded, and has
a 500-nanosecond read and write
cycle and a 345-nsec access time,

Faster yet is a 30-mil-square mem-
ory cell designed by D.]. Lynes and
D.A. Hodges of Bell Telephone
Laboratories. The cell employs
Schottky diodes and epitaxial sheet
resistors, In large arrays, cycle time
is expected to be 60 nsec. The
clincher: expected cost is only 1
cent per bit.

The evening discussion session
will have panel participants from
manufacturers and user companies.
They’ll discuss the potential of
semiconductor memories and the
merits of each of the various cir-
cuit types.

Other subjects to be considered
at the conference include avalanche
diode circuits, microwave transis-
tor amplifiers, computer-aided de-
sign and modeling, and acoustic
and transferred-electron circuits.
Special emphasis will be given to
display devices and to techniques
for addressing matrix displays; to-
day, the address techniques—not
the devices—are a limiting factor.

For further information contact Lewis Winner,
152 W. 42 St.,, New York N.Y. 10036.

Calendar

Winter Power Meeting, IEEE; Statler
Hilton Hotel, New York; Jan. 25-30,
1970.

Annual Symposium on Reliability,
Group on Reliability of the IEEE, Amer-
ican Society for Quality Control, Amer-
ican Society for Nondestructive Test-
ing, and the Institute of Environmental
Sciences; Biltmore Hotel, Los Angeles;
Feb. 3-5, 1970,

International Solid State Circults
Conference, |EEE, University of
Pennsylvania; Sheraton Hotel and
University of Pennsylvania,
Philadelphia, Feb. 18-20, 1970.

Second National Conference and
Exposition on Electronics In Medicine,
Electronics/Management Center,
Electronics, Medical World News,
Modern Hospital, Postgraduate
Medicine;

Fairmont Hotel, San Francisco,

Feb. 12-14, 1970.

Symposium on Management and

Economics in the Electronics Industry,
IEE; University of Edinburgh, Scotland,
March 17-20, 1970.

International Convention, |IEEE; New
York Hilton Hotel and the New York
Coliseum, March 23-26, 1970.

Meeting of the Association for the
Advancement of Medical
Instrumentation, Statler Hilton Hotel,
Boston, Mar. 23-25, 1970.

Symposium on Submillimeter Waves,
IEEE, Polytechnic Institute, Brooklyn,
New York, March 31-April 2, 1970.

Communications Satellite Systems
Conference, American Institute of
Aeronautics and Astronautics;
International Hotel, Los Angeles,
April 6-8, 1970.

Reliability Physics Symposium, |EEE;

Stardust Hotel and Country Club,
Las Vegas, Nevada, April 7-9, 1970.

(Continued on p. 24)
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- For their size, Type BB resistors pack a tremendous power
dissipating ability. Rated 1/8 watt at 70°C in a 0.0004375
cu. in. volume.

And miniaturization has not reduced reliability. Tests
prove it. They satisfy the highest level—the S level—of the
latest MIL-R-39008 Established Reliability Specifications
in all resistance values.

The key is hot molding—the Allen-Bradley way. A-B
developed and built the machines. Only A-B uses them.
They’re fully automatic. Built-in precision control. A high
degree of uniformity. Predictable performance from resis-
tor to resistor—year after year.

For immediate delivery at factory prices call your
authorized A-B industrial electronics distributor. Or write
Marketing Dept., Electronics Division, Allen-Bradley Co.,
1201 South Second St., Milwaukee, Wis. 53204. Export
Office: 1293 Broad St., Bloomfield, N.J., U.S.A. 07003. In
Canada: Allen-Bradley Canada Limited.

© Allen-Bradley Company 1969

@

1.

Exclusive

Only A-B Type BB

RCRO5 meets MIL-R-39008
ER (established reliability)
for 1/8-watt resistors

at the S level.

Shown actual size.

ALLEN-BRADLEY

QUALITY ELECTRONIC COMPONENTS

EC69-80



155 NULL DETECTOR
MICROVOLTMETER

IQ KEO ey (xS PEERN .
b w1 e SERTEIRNEIEN

Look what $345 buys
inalpUVv Full Scale
DC Null Detector/Microvoltmeter

It buys you a portable performer
with 0.15 microvolt resolution. It's
handy and convenient to use. It's
rugged, too—works more than 1000
continuous hours on four carbon-
zinc batteries. It's the Keithley
Model 155—the lowest-priced elec-
tronic null detector on the market
today.

The 0.03 uv rms input noise is
quieter than any other in its price
class. Coupled with better than %2
uv per day stability and 1 megohm
input resistance at 1 uv full scale,
the 155 is ideal as a null detector
for potentiometers, bridges, ratio
devices and comparator circuits.

When the Model 155 isn’t working as

24 Circle 24 on reader service card

a null detector, it doukles as al uv
to 1000 volt microvoltmeter with 19
zero center ranges. Use it for
measuring thermocouple and ther-
mopile potentials, contact resis-
tance, making Hall Effect studies,
or whatever.

See this little giant perform. Call
your Keithley Sales Engineer for
your demonstration. Or contact
Keithley Instruments, Inc. for com-
plete details—28775 Aurora Road,
Cleveland, Ohio 44139. In Europe:
14, Ave. Villardin, 1009 Pully, Suisse.
Prices slightly higher outside the
U.S.A. and Canada.
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Meetings

(Continved from p. 22)

Meeting and Technical Conference,
Numerican Control Society; Statler
Hilton, Boston, April 8-10, 1970.

Computer Graphics International
Symposium, IEE; Uxbridge, Middlesex,
England, April 13-16, 1970.

International Geoscience Electronics
Symposium, IEEE; Mariott Twin Bridges
Motor Hotel, Washington, April 14-17.
1970.

American Power Conference, IEEE;
Sherman House, Chicago, April 21-23,
1970.

International Magnetics Conference
(INTERMAG), |EEE; Statler Hilton Hotel,
Washington, April 21-24, 1970.

Annual Frequency Control Symposium,
U.S. Army Electronics Command;
Shelburne Hotel, Atlantic City, N.J.,
April 27-29, 1970.

National Telemetering Conference,
IEEE; Statler Hilton Hotel, Los Angeles,
April 27-30, 1970.

National Relay Conference, Okiahoma
State University and the National
Association of Relay Manufacturers;
Oklahoma State University campus,
April 28-29, 1970.

Transducer Conference, IEEE;
National Bureau of Standards,
Washington, May 4-5, 1970.

National Appliance Technical
Conference, |IEEE; Leland Motor Hotel,
Mansfield, Ohio, May 5-6, 1970.

Short courses

Generalized Machine Theory Applica-
tions, |EEE; Statler Hilton Hotel, New
York, Jan. 25-30, 1970. $30 fee.

Topics in Quantum Electronics, Univer-
sity of California; Berkeley campus, Feb.
2-6, 1970. $300 fee.

Theory and Design of Reliable (Fault-
Tolerant) Computers: Protective Redun-
dancy, Diagnosis, Self-Repair, Univer-
sity of California; Los Angeles campus,
Feb. 2-13, 1970. $395 fee.

Minicomputers, National Electronics
Conference; Pheasant Run Lodge, St.
Charles, Ill., Feb. 8-11, 1970. $390 fee.

Computer Language Approach to Net-
work Analysis and Design, University of

(Continved on p. 26)
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METALS THAT TALK, SING
AND LISTEN...A SPECIAL
CAPABILITY OF CARPENTER!

ORIGCH
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The reassuring sound of a family voice
. . . the perfect fidelity of a favorite
recording . . . theatres of color that
bring lavish entertainment into mil-
lions of homes. These are the exciting
developments in the field of audio/
visual communications that all of us
can enjoy. And essential to the flawless
performance required of these prod-
ucts . . . specialty metals that make
them talk, sing and listen. Carpenter
produces a full range of electronic al-
loys used throughout industry, inciud-
ing Magnetic Core Irons, Glass Sealing
Alloys, High Permeability Alloys, Elec-
trical Resistance Alloys, Magnetostric-
tive and High Saturation Alloys, Con-
trolled Expansion Alloys, and others.
Why don’t you entertain the thought of
applying Carpenter electronic alloys to
your product? See your Carpenter rep-
resentative. Steel Division, Carpenter
Technology Corporation, Reading, Pa.
19603.

European Office: Emmastraat 39,
Amsterdam-Z, The Netherlands

CARPENTER
TECHNOLOGY
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At ICE's seminars practical experience is taught — what others have learned the
hard way. As an unbiased party, ICE evaluates all of the IC processing techniques
used throughout the industry. ICE has no hardware to promote, only sound tech-
nical information to dispense. Fees cover tuition, course materials and texts. En-
rollment is limited. For a complementary copy of “MOS Integrated Circuits — The
Designer's Dilemma” given by Glen R. Madland at WESCON 1969, write to
Robert L. McLellan, Publications Manager, ICE.

4-DAY IC ENGINEERING SEMINARS

AND ONE-DAY SPECIALIZED SEMINARS

The 4-day seminar provides a solid understanding of IC technology for both

management and engineering personnel. Optional 1-day and 14 day seminars

are offered on specific IC subjects.

DATES SEMINAR CONTENT

January 19-23 4-day engineering seminar plus 1-day seminars on COMPUTER
AIDED DESIGN and PRODUCT ANALYSIS.

February 16-20

4-day engineering seminar plus 1-day seminars on RELIABILITY
and MOS LAYOUT.

April 6-10 4-day engineering seminar plus 1-day seminars on PURCHASING/
MARKETING and MANAGEMENT.
May 18-23 4-day engineering seminar plus 1-day seminar on LSI or 1% days

on FAILURE ANALYSIS,

Registration Fees, including ICE’s Basic Technology (500 page fifth edition): $500 for 4-day
seminars, $175 for 1-day seminars, $275 for 12 day seminars. Seminar dates for the balance
of 1970 will be announced later in the year.

FOR COMPLETE DETAILS CIRCLE READER SERVICE # 504

4-WEEK IC DESIGN/

FABRICATION SEMINAR 2WEEK 1C

Covers entire spectrum of procedures
used today in the IC industry as well
as specialized techniques developed by
ICE. Laboratory periods are devoted
to student IC design and fabrication
instruction in ICE’s modern research
facility.

1970 SEMINAR DATES
February 23 to March 20
September 21 to October 16
Registration fee, including a complete
set of the five-volume Process
Compendium (1,489 pages, 831 illus-
trations), ICE’s Basic Technology,
laboratory workbook and all labora-

tory materials, is $10,000.

FOR COMPLETE INFORMATION
CIRCLE READER SERVICE # 505

PROCESSING SEMINAR

This ICE seminar provides intensive
familiarization with detailed process-
ing techniques for production of sili-
con monolithic IC’s. Course combines
classroom lectures with actual operat-
ing experience in ICE’s modern proto-
type laboratory.

1970 SEMINAR DATES
June 1 to June 12
Registration fee, including ICE’s Basic
Technology (500 page fifth edition),
Processing Notes (a complete process-
ing ‘‘recipe book’), workbook and
laboratory notebook, is $3,000.

FOR COMPLETE INFORMATION
CIRCLE READER SERVICE # 506
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INTEGRATED CIRCUIT ENGINEERING CORPORATION

4900 EAST INDIAN SCHOOL ROAD/PHOENIX, ARIZONA 85018
PHONE (602) 959-4760/TWX (910) 950-1285/CABLE ICE PHOENIX

Meetings

(Continued from p. 24)

California; Los Angeles campus, Feb.
9-13, 1970. $285 fee.

Systems Engineering Institute, Division
of Continuing Education and the
College of Engineering of the University
of Arizona; Pioneer International

Hotel, Tucson, Feb. 9-13. $250 fee.

Electronic Components, University of
Wisconsin; Madison campus, Feb.
19-20, 1970. $70 fee.

Introduction to Process Computer Con-
trol, University of California; Los Ange-
les campus, March 9-13, 1970. $285
fee.

Dynamics in Nonlinear Systems,
University Extension, UCLA,
Engineering and Physical Sciences
Extension; University of California,
Los Angeles, March 16-20. $285 fee.

Theory of Computer Arithmetic:
Algorithms and Design of Digital
Arithmetic Processors, University
Extension UCLA, Engineering and
Physical Sciences Extension; University
of California, Los Angeles, March 16-21.
$345 fee.

Cali for papers

USNC/URSI-IEEE Spring Meeting, Na-
tional Academy of Sciences, National
Research Council; Statler Hilton Hotel,
Washington, April 16-19, 1970. Feb. 2,
1970 is deadline for submission of
abstracts to Francis S. Johnson, Uni-
versity of Texas at Dallas, P.O. Box
30365, Dallas, Texas 75230.

Intersociety Energy Conversion
Engineering Conference, IEEE American
Nuclear Society; Las Vegas, Nev.,

Sept. 21-25. Feb. 1 is deadline for
submission of abstracts to Energy-70,
Box 9123, Albuquerque N.M. 87119.

Midwest Symposium on Circuit Theory,
Department of Conferences and
Institutes Department of Electrical
Engineering, University of Minnesota;
University of Minnesota, Minneapolis,
May 7-8. Feb. 5 is deadline for
submission of summaries to Prof. B.A.
Shenoi, Department of Electrical
Engineering, University of Minnesota,
Minneapolis 55455.

Applied Superconductivity Conference,
Bureau of Standards, University of
Colorado, Office of Naval Research, and
American Institute of Physics, Boulder,
Colo., June 15-17. March 1 is deadline
for submission of abstracts and
summaries to Stanley H. Autler,

Code RRA, NASA-ERC, Cambridge,
Mass. 02139,
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a little something

special for everybody

_years of experience in tl

opment of miniature industrial -

potentiometers, we've found that
many special purpose designs
soon establish an array of stand-
ard applications. Today, Centra-
lab pots are relied upon for test
and measurement instrumenta-

tion, communications, medical
equipment and other exacting
applications.

Many of your present require-
ments might be satisfied by our

Carbon composition resistance.
Bushing mounted units alse avail-
able with wirewound resistance.

Some models provide switching
capability.

Our miniature potentiometers
represent just a small share of our
entire capability, which includes
custom designs for a wide variety
of unique applications.

CENTRALAB PRODUCTS

INDUSTRIAL DISTRISUTDRS AND INTERNATIONALLY THROUGH

GLOBE-UNION INC. - INTERNATIONAL DIVISION.

SR
L/

CENTRALAB
Electronics Division
GLOBE-UNION INC.

5757 NORTH GREEN BAY AVENUE
MILWAUKEE, WISCONSIN 53201

—
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The industry’s

The CMC Model 905 Frequency Meter has already
taken the country by storm. But why not. Where else
can you get 15-MHz IC performance, 5-digit readout,
a 1-MHz crystal oscillator, automatic trigger level,
simplified controls, and a convenient tilt-up stand —all
in a tiny package only 5-inches wide and 3%%2-inches
high for only $395?

But maybe a frequency meter is not for you, and
what you need is a TIM. If so, why pay $600 to $800,
when the CMC Model 915 Time Interval Meter is
yours for just $450? It offers the same 1-MHz temper-
ature-compensated crystal oscillator as the Model 905.
It triggers on positive or negative going pulses, and it
can be operated in either a 1 ys or 1 ms mode, with a
range from 0 to 99,999. Measurement starts on the

broadest

line of

A-input and stops on the B-input, and reset can be
accomplished even during the measurement operation.

Or look at the third little member of this low-cost
family —the Model 925 Electronic Totalizer. The 925
input frequency range is from dc to 100 KHz, and its
totalizing range is from 0 to 100 KHz, or 0 to 100 Hz
by internal switch selection. Trigger level is automatic,
and a pushbutton switch on the front panel resets the
count to “0” Price: only $295 — $200 less than the
nearest major competitor!

And here’s some really big news in low-cost elec-
tronic control counters. Now you may choose be-
tween CMC’s Single Preset, Model 912, or Dual Pre-
set, Model 913; and you don’t have to pay the $700
and $1000 asked by the competitors. Pay only $550
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= A
lowest cost counters!

for the 912 and $650 for the 913, and get CMC’s high
quality performance as well.

The Model 912 limit function holds “output” at
the preset number until reset manually, while it con-
tinues to count. Or, in the “recycle mode;’ it will hold
the “pulse relay output” at the preset number, then
reset to “0” and automatically resume counting. The
Model 913 performs as the 912 except that it is
equipped with two sets of limit switches for dual pre-
set operation. Both units come conveniently packaged
in boxes that are 19-inches wide for standard rack
mounting and only 3%2-inches high.

At last, here is a low-cost counter family that puts
every primary counting function within the budget
reach of every potential user. Buy one or buy a group.

The more you buy the more vou save. But now you
may select, buy, and pay for only those functions that
you really need!

For full specs, just circle the reader service card; and
for a demonstration of any or all of these products,
contact your local CMC representative.

A DIVISION OF NEWELL INDUSTRIES

12970 Bradley / San Fernando, Calif. 91342 / {213) 367-2161 / TWX 910-496-1487
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Wait no longer...
LSI is here!

(And Texas Instruments brings it.)

Here’s the dawn of a new day for
electronics.

LSI/DRA (Large Scale Integra-
tion/Discretionary Routed Arrays)
are here now! They are designed
into the LSI computer shown
(below left), This working compu:
ter was developed to demonstrate
the practicality of LSI/DRA.

But it’s more than just practical.
LSI/DRA is already economically
feasible for new designs.

TI engineers and scientists have
solved the many manufacturing
problems involved.

And they’ve been so successful
that costs—already less than for
similar functions built up from
conventional military ICs —will be
competitive with many industrial
function costs within the span of
the new product design time.

With both production and cost
problems on the way to solution,
it’s time for forward-looking manu-
facturers to start learning how to
work with LSI/DRA. Some have
already started.

It’s easier than it seems, too, be-

The Ti LSt computer (below left),
developed under Air Force contract,
employs only 34 LSI arrays to perform
the same functions as the standard T|
2502 (above left) which uses 1735

IC flat packs.

cause you don’t have to start from
scratch with a new design. TI of-
fers standard products that you
can evaluate as a starter. Here
they are:

DRA 1001
Digital differential analyzer
This integrator features high

speed (orders of magnitude above
available com-
petition), com-
plete stability,
and a one part
in 2048 output
resolution (10
bit binary plus sign)

Two DRA-1001s will provide the
incremental solution to the sine
and cosine functions.

They can operate with a typical
clock rate of 2 MHz, and they can
compute the magnitude of any
angle in less than a millisecond.
Power dissipation is only typically
2.5 watts per array.

DRA 2001 to DRA 2003
Serial-in serial-out
static shift registers
These DC to 10
MHz TTL shift
registers are
available in
three standard
types—dual 253,
dual 349, and dual 501-bit units.
Special internal circuitry gives

greatly reduced power dissipation
without loss of speed, and short
internal connections minimize
noise coupling,

Custom designs
You can evaluate LSI/DRA at low
cost with standard units, but you’ll
undoubtedly require custom ar-
rays to meet your individual de-
sign requirements. We can help
you there, too,

Many special arrays may be
made simply by providing custom
interconnection patterns on one of
the three standard logic wafers.
Other requirements may be met
with custom wafer designs as well.

Either way, TI’s computer-aided
design techniques reduce design
costs and lead time to new lows.

Get the economic story
Since economics is
the chief considera-
tion in deciding
when to go LSI,
we’ve prepared a
special bulletin that
gives you all the
facts as they appear now. For
your free copy, send a request for
the LSI/DRA bulletin on your
letterhead or business card to’
Texas Instruments In- o

corporated, P.O. Box H@

e e ot s o

LSI DRA

e —

66027, M.S. 333, Hous-
ton, Texas 77006.

TEXAS INSTRUMENTS

INCORPORATED
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NASA to deemphasize
electronics in '70's

Cost-sharing rule
draws industry fire

Electronics Newsletter

January 5, 1970

When NASA announced the closing of its Electronics Research Center
in Cambridge, Mass., the official reason was economy. But there was
yet another factor, perhaps more significant and certainly more ominous:
in the words of the space agency’s administrator, Thomas O. Paine, the
closing reflects “a general deemphasis in the role of electronics in NASA’s
future plans.” Other officials had nothing to add along this line, but
James C. Elms, director of the center, noted by contrast that one of
his prime goals would be to retain intact the skilled teams which had
been built up during the center’s brief history.

Whether NASA will save by closing the center is debatable. Its more
than 800 employees are protected by Civil Service regulations, meaning
that NASA will pay their salaries until they find new jobs. And the
agency already is on record as wanting to retain almost all of the scien-
tific and engineering crews as well as their equipment. Also, there is
serious doubt that government facilities in the Massachusetts Bay area
will be able to absorb lower level personnel.

Nor does the closing mean cancellation of the contracts, says Elms,
only a transfer of administration to other centers. Finally, the center
never was allowed to grow to its planned staffing level; it has remained
the smallest of NASA’s centers, accounting for only about 1% of the
agency’s yearly budget.

Perhaps the only immediate gain will be from sale of the $36 million
laboratory building—but even this may be too specialized a structure
for quick sale to industrial users.

Aside from government officials, few area spokesmen are commenting
on the closure. An indication of the generally apathetic public response
was a local radio station’s sandwiching of the announcement between
news of a small tenement fire and the latest feats of the Boston Bruins
hockey star Bobby Orr.

Alerted by the EIA Government Products division, some 40 defense
contractors will be training their guns on some new language in the
Independent Offices Appropriations Bill requiring cost sharing for all
independent R&D. The idea, apparently, is to persuade Congress to
amend the bill when it reconvenes January 19.

What rankles most about the new law is that it not only relates the
amount of cost sharing to the “benefit accruing” from the work, but
it requires cost sharing on all unsolicited proposals, industry’s included.

For its part, NASA has already drawn up preliminary contracting
instructions for its $3 billion R&D allotment to comply with the new
statute for all independent R&D proposals accepted, including such
things as experiments which are not planned for specific satellite
projects and other applied research. And while the new NASA rules
are not specifically retroactive, extensions or supplements of existing
contracts or grants which developed out of either solicited or unsolicited
proposals will be considered new procurements within the new statute.
NASA’s new regulations would thus preclude profit payments.

The only area of the Defense Department affected by the new law
is in civil defense. But should the initial mood of the 91st Congress
prevail into its second session, cost sharing could become a fact of
life for all agencies.

<<Clrcle 32 on reader service card 33



Tv X-ray labeling
to start Jan. 15

MOS tester features
2-Mhz datarate

Addenda

Electronics Newsletter

January 15 will be anything but a red letter day for television set
makers. That's the date after which every tv receiver made—black-and-
white or color—will have to carry a label stating that it meets the new
Federal standard of maximum allowable X-ray emission: 0.5 milli-
roentgen per hour measured two inches from any point on the outside
of the set.

The standard, the first to become law under the Radiation Control for
Health and Safety Act, becomes increasingly stringent with the passing
of time. Sets produced after January 15, for example, must comply with
the standard even if the viewer adjusts the act’s external controls in
such a way as to increase the set’s capacity to produce the deadly rays.
Sets made after June 1, on the other hand, must meet the standard even
when both external and internal controls have been adjusted in this way.
And finally, after June 1, 1971, all sets must meet the standard even
ander conditions of component or circuit failure and even if operated at
up to 130 volts.

An MOS/LSI tester that will do both d-c and functional testing at the
wafer probe point will probably be the fastest available when it’s
unveiled next month by the Macrodata Co., a new firm in Chatsworth,
Calif. President William C.W. Mow says the unit, which will cost
$235,000, gets repetition rates up to 2 megahertz down to the prober.
Today’s best for functional testing is about 30 kilohertz. The key to
the big speed boost: putting the tester’s driver/comparator only 2 inches
from the probe head, reducing the noise that can degrade the per-
formance of such testers. The 2 Mhz speed is faster than most metal
oxide semiconductor logic. Mow says the unit will test a chip with 80%
confidence.

It includes the testing station and all associated electronics (but not
a probe head), an Interdata computer with 15,000 words of memory,
plus an additional 2 million bytes of disk memory, and a teletypewriter
setup.

Mow feels testing is the key to efficient MOS/LSI design, and once
this tester is in production (shipments are expected to begin in April),
Macrodata will turn more of its resources to an automated design system
for MOS/LSI and a minicomputer that will probably reach the market
in 1971.

The FCC is holding hearings January 22 and 23 in Washington to hear
arguments on two proposals to provide additional frequency space
for land mobile radios. One is to share uhf-tv channels 14 through 20
in 25 major urban areas. The other would allocate a total of 115 mega-
hertz of additional spectrum space in the 806 to 960 Mhz band-75
Mhz to common carrier systems and 40 Mhz to private systems—in
major urban areas. . . . Manufacturers of air-ground radiotelephone
equipment have something to cheer about. After a 12-year development
phase, the FCC has finally decided such service is feasible. So as of
Feb. 16 regular service will start with 12 channels in the frequency
ranges 454.6625 to 455 Mhz and 459.6625 to 460 Mhz with 25 kilohertz
channel spacing. Up to four channels will be permitted in some major
ilir hubs, although only one licensee will be authorized in any one
ocation.

Electronics | January 5, 1970
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New phosphor system makes color bright 85°

lubes brightest yet.

mproved dusting technigues and new phosphor system
y00st brightness to 30% greater than former industry

standard.

1970 "MV"
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Fig. 1. Advance in brightness of Sylvania color tubes throughout the years.

Sylvania has traditionally led the
way in color-tube brightness. Now
we've done it again with a 309 in-
crease in brightness at no increase in
cost. The result is a tube that is com-
petitive with recently announced
“brighter” tubes, but without the
added complexity and cost.

The new color bright 85® MV tube
depends upon new developments in
manufacturing processes and basic
changes in the phosphor system to
achieve its greater brightness.

In manufacturing color picture
tubes, many other manufacturers use
the slurry technique to deposit phos-

phors. This method inherently limits
+ha siva nf tha nhaanhnar navtinlaa that

can be deposited. The result is that
the density of the phosphor powder
on each dot is not necessarily optimum
for maximum brightness. It is also
difficult to obtain a smooth, uniform
coating.

Sylvania developed and patented the
original dusting process many years
ago. Now we've refined these tech-
niques to provide an even more uni-
form distribution of Sylvania’s larger
phosphor particles. In dusting, the
photolithographic material is applied
as a thin uniform film on the face of
the picture tube. While the film is
still wet, the appropriate dry phosphor
is injected intothe system;in the form
of an air-dianereed nartienlate clond

The phosphor particles deposited on
the film are absorbed by the wet photo-
lithographic material. The result is,
in effect, a rapid-drying mixture of
uniform thickness and density. The
overall effect of the differences in
screening processes is an intrinsic
brightness advantage for Sylvania’s
unique dusting system.

In phosphor technology, Sylvania
has always been out in front. The in-
crease in brightness of Sylvania color
tubes over the years is shown in Fig. 1.
Sylvania has now developed a europi-
um-activated yttrium oxide phosphor
that gives a net increase of more than
509% in red brightness over the pre-
1968 Sylvania vanadate phosphor.
This increase was obtained through
the improvement of raw materials and
carefully controlled manufacturing
processes.

All color picture tubes use a zinc-
cadmium sulfide as the basic green

continued on next page
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Integrated Circuits

How to use full adders to make binary
converters.

CRT Modules
Integrated display module line expands.

Circuit Modules
New techniques cut NAFI module cost.

Hybrid Microelectronics
How to use our versatile video amplifier.

Microwaves

These rugged tunnel diodes can really
take it.

Diodes

Silicon high-voltage diodes can cut TV
costs.
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phosphor. Sylvania has achieved a substantial green bright-
ness increase by optimizing particle size, changing the
activator from silver to copper, and by changing the zinc-
cadmium ratio.

The basic blue phosphor for all color tubes is zinc sulfide.
By proper selection and control of the types and amounts
of activators, Sylvania has been able to increase the bright-
ness of the blue phosphor.

The net result of all of this development work is the new
color bright 85 MV, a tube that offers you a choice of more
brightness or more contrast than any competitive tube and
a balance between the two that is competitive with any
other tube on the market. Fig. 2 shows the white-field
brightness as related to glass transmission characteristics.
Note that the color bright 85 MV achieves a brightness
level of 40 foot-lamberts with 609, transmission panel.

Other features of the MV tube include a temperature
compensated shadow mask and Sylvania’s sharp focus
electron gun. But, and probably most important, all of these
advances have been attained at no increase in cost over our
previous tube. Isn’t the color bright 85 MV the tube to con-
sider in your next design?
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Fig. 2. White-field brightness of the color bright 85
MV as compared to competitive types.
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Fig. 3. Contrast ratio of the MV tube in comparison
with other types.

INTEGRATED CIRCUITS

How to use full adders {0
make BGD-{o-Binary converters.

Simple design gives high-speed operation,
eliminates need for clock pulse.

Conversion of binary-coded-decimal (BCD) numbers to
straight binary numbers can be simplified by using full
adders instead of shift registers which requirea clock pulse.

The design principle involved is easily understood once
the basic notation is expanded in a certain manner. For
example, the decimal number 79 can be expressed as 7 X 10
plus 9 X 1. The X 10 and X 1 are implied by position. A
complete expression for 79 in BCD is (0111)2 (10)10 +
(1001)2 (1) 10.

This value can also be represented by
(0111)2 (8+2)10 + (1001)2 (1)10. It can be seen from this
that the value of this number can be obtained by adding the
BCD bits after they have been multiplied by the proper
value of 2.

That is:

(1001)2 (1)10=0001001= 9
(0111)2 (2)10=0001110=14
(0111)2 (8)10=0111000=56

1001111="79

A general expression for a BCD character is A23+B22+
C214+D20 If we use U to represent the units character and
a T to represent the tens character, a BCD number may be
expressed as T4T3T2T1 UsUsU2Ui.

Applying these representations to the preceding table,

T U4U3U2U1
T4T3sT2T10
T4T3T2T10 O O
2625242322210
where multiplication by the proper power of 2 is obtainec
by the positions of the T’s a<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>