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Dialight
sees a heed:

(Need: The right switch for the right price.)

See Dialight.

For the switch buyer, choice of function and esthetics, re- gized...one that's white when “off”” and red, green, amber,
liability, ease of mounting, and low cost are his prime con- blue or light yellow when '‘on’...or colored both '"‘on” and
cerns. He may need a pushbutton switch for panel, sub-panel “off.” He may need a highly reliable switch proven in thou-
or snap-in mounting. He may need a choice of bezels with or sands of installations. Matching indicators with same front-
without barriers in black, gray, dark gray or white. He may of-panel appearance are also available. Obtainable frcom our
need a legend that's positive, negative. or hidden until ener- world-wide distributor network.

r Thecaphasametal
insert designed for
proper heat dissi-
pation. Cap is illu-
minated by a T-1 %
incandescent lamp
in voltage range
to 28V. Lamp can
be easily replaced
without special
tools from front of
panel.

Bezels available in
black, gray, dark
gray or white and
inround, square
or rectangular
shapes.

Fingertip grip sim

plifies insertion or

| replacement of
pushbutton cap.

' More than 12 colors
L available in round,
[ square, or rectanguiar } g
, shapes in six basic
i sizes - %" to 1%"”.

=

Choice of engraved,
hot stamped or re
placeable film legends
with positive or nega
tive presentations.

Stainless steel clips lock
switi.h into panel on four
sides. No tools or addi
tional hardware recuired
for installing. Panel
motnting switches come
with required hardware
for panel or sub panel
mounting.

Available with or without
bezels. Bezel allows for sim-
ple snap in mounting. With-
out bezel, switch can be
used for panel or sub-pane)
mounting.

Alternate, momentary, and snap action con
tacts with ratings to 5 amps. All switch con
tacts are gold plated for high reliability.
Normatly open, normally closed, and two
circuit (one N.O., and one N.C.). Totally en
closed within anodized aluminum housing.
Low level and D.P.D.T. snap action, and con
tactless solid state switches also available.

Terminals are gold plated for oxidized free
solderability, and come in choice of solder
blade or pc terminations.

NOW LISTED IN UNDERWRITER'S

| DIALIGHT

Dialight Corporation, A North American Philips Company - 60 Stewart Avenue, Brooklyn, N.Y. 11237 (212) 497-7600
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DIVAS @@MPUTR@LLER,
3330 TYPEZ DISE
DRIVE- UNITE-.

AN INCREDIBLE-
MARRIAGE-.

An Episode in the True Chronicle
of the DIVAS, Proudest Periphberal
Family in the Computerworld.

The computerworld stares in awe at the incredible
wedding scene which has unfolded before them. The
bride is minicomputer PDP 11 ,offspring of the
illustrious maxi-computer clan, begat of Abacus.
The bridegroom is DIVA COMPUTROLLER, }
scion of this proud, most respected peripheral family. L &
Officiating at the ceremony 1s Duke DIV A Disc Duke DIV A
Drive, direct descendant of IBM compatible 3330  Disc Dripe ‘ A
type disc drives. L’

Mini PDP 11
Realizing the great impact this interfacing will have on “Vive, DIVA! Vive, DIVA! Vive, DIVA!” Everyone
the computerworld, our happy guests monitor the unwinds.
wedding with joyous solemnity. But even as we listen to the clink of ceremonial glasses
““Mated;”’ Interdata 70 whirrs, “PDP 11 will have and the exuberant laughter, we sense an underlying
access to 100 million bytes of data on a single spindle sadness. Those unchosen minis — do they count for
or 200 million bytes on a dual spindle disc drive unit nothing now? Will they not be able to enter the world
within an average access time of 32 msecs.”’ of high speed data storage/access and low cost/bit

it . .y : formance? And why — throughout this entire
And with COMPUTROLLER providing a buffering Pt
sector, data will be transferable at the rate of 645,000 festivity — has COMPUTROLLER remained hidden

under his purple robe? Is there more to

LA S S 2 C & % COMPUTROLLER than meets the eye? Be
““And keep in mind,” interrupts a breathless % .. sure to join us for the next episode in the True
TI 980A, “that with % S At Chronicle of the DIVAS
COMPUTROLLER z - ) La when we will hear the
controlling eight drives, E @ . g%{ horrendous accusation:

“Bigamy! BIGAMIST!”

In the meantime, learn
COMPUTROLLER'’S in-
side story. Find out about
the free implementation and
training courses, the software
packages, and warranties that
go with each disc system.

All you PDP 11 users call
George Roessler at 201 -
544-9000 for cost and
delivery information,

Or write: DIVA, Inc.

607 Industrial Way West
Eatontown, N.J. 07724
TWX 710-722-6645.

REGIONAL SALES
OFFICES:

CT: 203-526-3222

CA: 415-349-3482

Wash. DC: 703-370-5211.

GSA CONTRACT NO.
GSS-00C-00159.

mini will have access to 1.6 é}
billion 8-bit bytes of
data!!”

But, hush! Listen to Duke
DIV A repeating those
always-inspiring words:
““With the data stored in
me, and with provided
interconnecting cables and
distribution panel, [ now
pronounce you linked in
holy matrimony.”’

®

43

Resounding cheers befitting
the occasion arise from the
crowd. “'A toast! A toast!
A toast!” they roar. As is
the custom, the proud
parents, mini processor and
DIV A controller, propose
the toast to the dazzling
couple: ““To the most
splendid and significant
union in all our memories.”
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THE INDUNTRY’S BROADENT LINE OF

AOUNTER/DISPLAY
ARCY

TSN

AY-5-4007,A,D

4-DIGIT COUNTER/DISPLAY DRIVERS WITH

"“}“‘S" FULLY SYNCHRONOUS UP/DOWN COUNTER
‘-“\\\\\,,“:‘\\% FEATURES
:\\\\\‘:“ W A"‘ "“‘\\\ High current 7-segment output drivers
v A\ “‘v“““‘\\V‘b Internal oscillator
N\‘\" \‘\“\\\“‘ TTL compatible
\\\S‘ Full four-digit counter/display driver

Storage register

AY-5-4057

4-DIGIT COUNTER WITH

"“‘-.‘\\S: STORAGE REGISTER AND MULTIPLEXER
OV rues FEATURES
.\\\“ N, ‘\\\““ ,‘“\\\‘ TTL compatible
s AN “‘( ““:‘\ L) Storage register
N\“B‘\\\“\\ Multiplexed BCD output
WS 16-pin DIP

AY-5-3507

3%-DIGIT DVM CIRCUIT

\}} COMPLETE DIGITAL VOLTMETER LOGIC
P o
““\ AR FEATURES
W\ \ N\ 3 312-decade display
Lo Direct 7-segment LED drive

Automatic polarity detection
Overrange indicator

For further information call 800-645-9247 toll free (In New York State call 516-733-3107) or write,
General Instrument Corporation, Microelectronics, 600 West John Street, Hicksville, N.Y, 11802

6N GOT IT!

GENERAL INSTRUMENT CORPORATION
MICROELECTRONICS
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The International Magazine of Electronics Technology
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SOLID STATE: C-MOS on sapphire resists radiation, 39

Low-power Schottky gets speed shot, 40

INSTRUMENTS: Spectrum analyzer uses digital storage, 40
COMMERCIAL ELECTRONICS: High-rise alarm thinks of everything, 42
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ENGINEER'S NOTEBOOK: Evaluating ex with constants, 142

Chain operation for finding ex, 142

Counting keystrokes to get results, 143

Evaluating logarithms by counting keystrokes, 142

Another way to compute ex, 144

Computing sine and cosine with linear interpolation, 144

Fast number conversion from any base to base 10, 146

Calendar computations: past, present and future, 146

Polynomial evaluation can be fast and accurate, 145

New Products

IN THE SPOTLIGHT: DIP inserter aims at low-volume users, 155
COMMUNICATIONS: Speaker replaces bell in phone sets, 156
INSTRUMENTS: Leak detector needs no tuning, 167
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Highlights

The cover: What price voltage from the sun? 99
The electric power produced from sunlight
by today's photovoltaic devices is astro-
nomically expensive. But, as this Special
Report shows, the energy crisis has per-
suaded the Japanese and U.S. govern-
ments, as well as some private firms, to fund
a lot of research into improving the effi-
ciency and lowering the costs of solar cells.
Cover is by illustrator Tom Upshur.

ATA&T otfers new digital service at low rate, 75

Dataphone Digital Service tariffs proposed
to the FCC by Bell have competitors com-
plaining that the data-under-voice system
exploits the telephone network to the
consumer’'s and their own disadvantage.
AT&T offers arguments to the contrary.

Video-desk system uses photographic film, 114

in a break with convention, a laser optical
system has been developed that records an
hour-long track of cotor video signals on a
12-inch disk coated with silver-halide emul-
sion. Recorder plus a playback unit could
reach the consumer market by mid-1975.

The best circults are created by Magic, 138
Computer-aided design programs are be-
coming more powerful. One of the latest,
called Magic, not only analyzes conven-
tional and microwave linear circuits—it also
adjusts component values to optimize cir-
cuit performance.

And in the next Issue . . .

Three-part article on microprocessors . . .
component design with a programable cal-
culator . . . a CAD program for very large
circuits.
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Publisher’s letter

he sun, which we indirectly tap

for a good portion of our energy
needs, is tantalizingly close to being
a source of directly harnessable
power. The sun has packed energy
into growing plants—both in today’s
trees and the gas, oil, and coal that
are legacies from bygone eras—into
the water falling through hydro-
electric turbines, and even into
winds that pump water, grind grain,
and could generate electricity.

There are schemes to make elec-
tricity from the solar-generated tem-
perature differentials in the oceans
and to convert wood, municipal
wastes, and other material into
gasoline. Yet the direct conversion
of solar power to electricity on a
large scale remains a technological
frontier for electronics.

As Industrial Editor Al Rosen-
blatt points out in the report on
photovoltaic power sources that be-
gins on page 99, solar cells have
proven out in more than a decade of
satellite applications, but their costs
are still two orders of magnitude too
high for wide-spread terrestrial use.

It took the energy crisis to focus
attention on this segment of the so-
lar-power picture, but work already
had been going on in several coun-
tries. Japan, for example, has plans
to get a 1-megawatt solar cell elec-
tric-power station going by 1980.

There’s a long way to go between
now and then. Solar cells—be they
the now-common silicon, the up-
and-coming cadmium sulfide, or
some yet-to-be-investigated mate-
rial-have to compete with other
forms of energy, especially atomic
fission and fusion, for research
funds. Then, too, at today’s high
costs, there’s no mass market to
bring down solar-cell prices.

But, as you’ll see when you read

the article, there’s a lot of work
being done to move photovoltaic
devices out of the electronics labora-
tories and onto the roofs of the
world’s factories and homes.

he Government goes on being one

of the most important customers
of the electronics industries. And
the share it spends on electronic
hardware to meet civilian needs is
no longer as vastly outweighed by
military spending as it was in the
days of the Cold War.

In our Probing the News section
this issue, you’ll find three stories il-
lustrating how electronic systems
are helping the Government in
doing all of its jobs, not just in
building weapons systems.

The first story (see p. 82) deals
with the Pentagon’s efforts to design
an electronic security system to pro-
tect its bases around the world. The
project, incidently, is drawing a lot
of interest from companies that
need the same kind of protection—
banks, factories, and the like.

Then, on page 84, there’s an ar-
ticle on the delivery later this month
of a prototype weather forecasting
office, the first step toward one of
the largest computer networks ever
assembled by the Government. Fi-
nally, on page 88, you’ll find a status
report on the FAA’s air-traffic con-
trol efforts, with emphasis on a key
element in the upgraded third-gen-
eration ATC program: the Discrete
Address Beacon System. It would
add host of automated features to
existing systems—and require new
ground and airborne hardware.

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

| , :
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(input) LOW-PASS (output) (input) HIGH-PASS (output)

(input) BAND-REJECTION (output)
For only $795, Model 3202 provides the flexibility essentiatfor ~ ZERO-dB INSERTION LOSS: All-silicon amplifiers provide
complex frequency or time domain measurements. unity gain passband response. 24 dB per octave slopes per
FUNCTIONS: Low-pass —direct coupled with low drift. channel extend to at least 80 dB.

High-pass— upper 3 dB at 10 MHz. Band-pass — continuously 90-dB DYNAMIC RANGE: Low hum and noise (less than 100

A i o microvolts) eliminate costly preamplifiers.
variable. Band- rejection —variable broad band or sharp nuil. For fast action, call the Wavemakers at: (617) 491-3211
TWO RESPONSE CHARACTERISTICS: (1) Fourth-order TWX: 710-320-6583, Krohn-Hite Corporation,

Butterworth or (2) simple R-C (transient free). 580 Massachusetts Ave., Cambridge, Mass. 02139, U.S.A.

/L cpnOoHN-HITE

CORPORATION

SALES OFFICES: ALA, Huntsville (205) 534-9771; ARIZ, Scottsdale (602) 947-7841; CAL, Santa Clara (408) 243-2891, Inglewood (213) 674-6850; COLO., Denver (303) 934-5505;
CONN., Glastonbury (203) 633-0777; FLA., Orlando (305) 894-4401; HAWAII, Honolulu (808) 941-1574; ILL.. Oes Plaines (312) 298-3600; INO., Indianapolis (317) 244-2456; MASS.,
Lexington (617) 861-8620; MICH., Oetroit (313) 526-8300; MINN., Minneapolis (612) 884-4336; MO., St. Louis (314) 423-1234; N.C., Burlington (919) 227-3639; N.)., Haddonfield (609)
795-1700; N.M., Albuquerque (505) 299-7658; N.Y., E. Syracuse (315) 437-6666, Rochester (716) 328-2230, Vestal (607) 785-9947, Eimont (516) 488-2100; OHIO, Cleveland (216)
261-5440, Dayton (513) 426-5551, PA., Pittsburgh (412) 371-9449; TEX., Houston (713) 621-0040, Richardson (214) 231-2573; VA, Alexandria (703) 354-1222; WASH,, Seattle (206)
624-9020; CANAOA, Montreal, Quebec (514) 636-0525, Toronto, Ontario (416) 444-9111, Stittsville, Ontario (613) 836-4411, Varcouver, British Columbia (604) 688-2619.
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THERMISTRS

OBTAIN STATE-OF-THE-
ART PERFORMANCE
AT COSTS LOWER
THAN YOUR PRESENT
COMMERCIAL
PRODUCT:

BEADS
PROBES
FLAKES

RODS
ASSEMBLIES

FAST RESPONSE
ASSEMBLIES (TO 3ms)

HI-TEMP UNITS
(TO 450°C)

SPECIAL CURVE
MATCHES

0.05% TOLS.
AND INTER-
CHANGEABILITY

PRECISION
CALIBRATIONS

DESIGNED
TO MEET
MIL-T-23648

QUICK REACTION
TO
SPECIAL APPLICATIONS

AND ASSEMBLIES!

ﬁ TERM@METRICS .
. M

15 JEAN PLACE
EDISON, N.J. 08817
(201) 548-2299
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Readers comment

National’s third quarter

To the Editor: In your Probing the
news, “Recession? Not for U.S. elec-
tronic firms” [Electronics, March 21,
p.65], some figures about National
Semiconductor’s sales and earnings
were transposed.

At the time of the telephone inter-
view, I said that we had not yet re-
ported third-quarter earnings, but
that nine-month sales from our 1973
fiscal year were $66 million and that
third-quarter sales a year ago were
$22 million. I did say that, in the
first six months of fiscal 1974, our
sales had equaled the previous
year’s figures and that that trend
should continue.

As a point of record, we did not
report third-quarter earnings until
March 19, and they were $52.6 mil-
lion in sales, compared to $22.8 mil-
lion in the previous year, or earn-
ings per share of 32 cents vs 7 cents
a year ago. Nine-month, or 40-week,
sales figures were $153 million, com-
pared to $66.7 million or 92 cents a
share vs 19 cents a share in 1972.

John F. Hughes
Vice President, Finance
National Semiconductor Corp.

‘Plague’ avoids F-15 avionics

To the Editor: Having been very
close to the F-15 avionics program
from the start of the concept formu-
lation, I know of no cost-plagued
problem for the F-15. Your report
in the International Newsletter
[Electronics, Feb. 7] is in error. It
has been known for some time that
the Navy F-14 has had its cost prob-
lems, but the Air Force F-15 is on
schedule, within cost, and meeting
performance. It is truly hard to un-
derstand why you claim F-15 avion-
ics is cost-plagued.
Christo D. Pulos
Lt. Col.,, USAF (Ret.)
Woodland Hills, Calif.
® Electronicy made no reference to
problems of any kind with the avion-
ics portion of the F-15 air-superiority
Sfighter. In its newsletter examining
the impact of Iran’s latest order for
33 of the planes, the F-15 was identi-
fied as ‘price-plagued.” And it is—
largely because of problems in engine
development and qualification that
are unrelated to avionics, according

to the U. S. General Accounting Of-
fice and congressional committees on
appropriations and armed services.

Matching microstrip networks

To the Editor: I would like to cor-
rect an error in the form in which
equation 2 was presented in my ar-
ticle, “Microstrip matching net-
works can be designed fast with a
Basic program [Electronics, Dec. 6,
1973, p. 127]. The improper form
causes an interrupt in program exe-
cution when complex impedances
b + je are both pure real-i.e.,
wherec=¢e¢ =0

Equation 2 should be written in
the form:

Z, = [[(cd+be)e + (d - b)
(bd - ce) - (cd + be)c]/
[d- b]]2

In addition, statement 540 in the
computer program should be
changed to reflect the revised equa-
tion:

Y = ((C*D+B*E)*E
+(D-B)*B*D - C*E
- C*C*D+ B*E))/
(D - B)
Finally, Eq. 4 should be rewritten so
that the actual strip width, W, is
given by:
W = Wete— (t/7)lin(2h/1) + 1]
where t is the conductor thickness in
inches.

James J. Lev
Costa Mesa, Calif.

Cutting that speed limit

To the Editor: I'd like to comment
on R. W. Johnson’s letter [Electron-

-ics, Feb. 7, p. 6] in regard to his neg-

ative comments on the 55-mile-an-
hour speed limit.

My own experience and that of
all drivers with whom I’ve discussed
it is that the 55-mph limit has ac-
tually smoothed the flow of freeway
traffic. I have no quarrel about the
existence of backward-wave pheno-
mena, but I get the feeling that
when everyone drives at 55, entry
and departure are easier, partly be-
cause there is less jockeying to get
into and out of the fast lane.

Lawrence W. Johnson
Los Altos Hills, Calif.
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ow
its dual JFETs
for syncopated

Before rock and roll ended dane-
ing cheek to cheek, the rhythms of fox-
trots, tangos and swing brought couples
together on the dance floor. Teledyne
has recaptured that old togetherness in
a hundred types of monolithic dual
JFETs.

Monolithic duals are intertwined
on the same chip so they hug the same
performance curves. The JFETs stay
matched over a wide range of operating
conditions and temperatures. One
JFET of a differential amplifier can't
rock while the other JFET goes rolling
in a different direction.

With Teledyne's monolithic duals
you can save up to 50% over two-chip
duals. And if you need variety Teledyne
has more duals than a jukebox has
tunes. You can get the popular 2N3954
series or SU2365A series and many
more low-noise, high-gain types from the
2N5561 family. Or general-purpose couples from the
2N5196 family. And duals with very low leakage and capac-
itance from the 2N5906 family.

How do offset drifts of a few microvolts, CMRRs around
100 dB and leakage currents down to a picoamp sound? Then swing on over to the nearest Teledyne
rep or distributor. Or phone the factory. It still takes two to tango.

“W"TELEDYNE
SEMICONDUCTOR

1300 Terra Bella Avenue Mountain View, California 94043
(415) 968-9241 TWX:910-379-6494 Telex: 34-8416
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NEW from Sprague!

ECCOL

CAPACITORS

today’s
ecology-conscious
world

Equipment manufacturers using capacitors with polychlorinated biphenyl im-
pregnant are finding that some nations have prohibited the import of prod-
ucts containing PCB because of its toxicity and non-degradeability.

To meet industry needs for capacitors without pollutants, Sprague has
designed a new series of capacitors utilizing a new non-toxic, bio-degrade-
able impregnant that exhibits essentially identical electrical performance
characteristics to those of PCB. Operating life and reliability are also
equivalent. Even the size of ECCOL® Capacitors is similar to previous de-
signs, except for a slight increase in case height.

Drawn-case ECCOL® Capacitors are available in a wide range of capaci-
tance values from 1 to 55uF, with four voltage ratings from 330 to 660 VAC.

For complete technical data, write for Engineering
Bulletin 4550 to Technical Literature Service, Sprague
Electric Co., 35 Marshall St., North Adams, Mass. 01247.

43P+4107

SPRAGUE

THE BROAD-LINE PRODUCER OF ELECTRONIC PARTS THE MARK. OF RELIABILITY
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40 years ago

From the pages of Electronics, April, 1934

Better fidelity—better business!

This question of high fidelity in ra-
dio-broadcast systems—from trans-
mitter, through all channels to re-
ceivers—needs to be looked at first
of all from the purely practical busi-
ness viewpoint of increasing sales
volume and restoring profits to ra-
dio manufacture.

Experience in allied fields has
shown that as realism and fidelity
improve, the industry proffering the
1mproved service also prospers. The
motion-picture industry in an ex-
ample. Introduction of sound, ex-
tending the illusion of realism, re-
sulted in doubling the box-office
response. And successively new
steps in quality improvement have
been taken, raising the fidelity of re-
production. Audiences now demand
this high fidelity in sound-track re-
production, and no theatre manager
would willingly go back to the ear-
lier quality limits—limits which un-
fortunately still restrain radio.

The FCC:

Its make-up as outlined under the
Dill and Raytheon bills now before
Congress

The provisions of these bills are
parallel on the following:
® Only four commissioners to be of
same political party
m Chief engineer, general counsel,
etc., to receive $9,000
® Commissioners’ salaries $10,000
each, with assistant at $4,000
8 Communications Commission to
render annual report to Congress
8 Radio division to cover broad-
casting, amateurs, and mobile ser-
vices
® No commissioner shall be finan-
cially interested in radio or wire ser-
vices
8 Telephone division to cover voice
communication other than broad-
casting
8 Commissioners’ terms seven
years; removable by President for
misconduct only
8 Telegraph division to cover
record communication by radio,
wire or cable
® Seven commissioners, appointed
by President, confirmed by Senate

Electronics/April 4, 1974



2,000X (original) unretouched
photomicrographs of integrat-
ed circuit. Cropping only to ac-
commodate space limitations.

Is your SEM
a14-Percenter?

Except for the ETEC Autoscan®, with exclusive Dynamic
Focusing, every SEM is a 14-Percenter . . . gets only 14 per-
cent of an exposure in sharp focus when you:

= Tilt a specimen at an 80° angle

m Set the magnification at 2,000X

m Set the working distance to 11Tmm

s Take the picture on a 1,000 line recording CRT

You must take seven exposures to equal the edge-to-edge
sharpness you get with one photomicrograph taker on an
ETEC Autoscan with Dynamic Focusing.

The split-frame photomicrographs above are proof. Both
were taken by the most sophisticated SEM on the market

© Etec Corporation 1973

Electronics/April 4, 1974

With ETEC Dynamic Focusing —edge-to-edge sharpness regard-
less of specimen tilt angle.

—the ETEC Autoscan. The photomicrograph on top was
taken without ETEC’s exclusive Dynamic Focusing system.
The bottom photomicrograph was taken with Dynamic
Focusing. Note the edge-to-edge sharpness.

Obsolescence-proof Autoscan offers still more. Now you
can adapt the totally modular Autoscan to perform elec-
tron beam microfabrication of semiconductor devices and
direct mask generation for experimental and production
applications.

ETEC

CORPORATION
v

3392 Investment Blvd., Hayward, CA 94545
Telephone: (415) 783-9210

Distribution:

U.S. and territories,

Canada and Mexico—Etec Corp.

Other International Sales—Siemens, AG.
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(The Sis for Sim§>

le.
See also: Schottky, peeed

System Space Saving, Signal

Processing, Shifting
and Scaling.)

Now there’s a faster, easier, more compact way It has a data propagation delay of 6.5

to shift data. The Am25S10. nanoseconds.

You can shift an N-bit word N places either If you want a fast reason why we'’re going to
up or down, logically, arithmetically or end be the sixth largest maker of integrated circuits
around. The Am25810 is a 4-bit shifter with in the nation, try the Am25S10.

three-state outputs for bus organized systems. Sensational. :
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Advanced Micro Devices ot

(We're going to be #6))

Corporate offices are at 901 Thompson Place, Sunnyvaie, California 94086. Telephone (408)
732-2400/ Southern California office: Beverly Hills (213) 278-9700/Mid-America: Des
Plaines, illinois (312) 297-4115/Edina, Minnesota (612) 835-4445/ Eastern United States:
Roslyn Heights, New York (516) 484-4990/ Baltimore, Maryland (301) 744-8233/Lexington,
Massachusetts (617) 861-0606/ Britain: Advanced Micro Devices, Telephone Maidstone 52004/
West Germany: Advanced Micro Devices, Munich, Telephone (089) 53 95 88.
Distributed nationally by Hamilton/Avnet and Cramer Electronics.
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IM652:J

S0 easy to use.

It’s the Intersil IM6523
256 bit CMOS silicon gate
RAM, alow, low power

memory any designer will
love working with.
Ittypically uses less
than 2 nanowatts per bit
standby and 20 microwatts
per bit active power, and

works from a single power
supply. Supply voltage may
be anything from 3to 7 volts.




It’s fully decoded and
buffered, provides static
asynchronous operation.
Typical access time is 350
nanoseconds.

Packaging isin 16-pin

DIPs. Price in ceramic DIPs
it 100-999 quantities is $25.60
for commercial (0° to +75°)
version and $46.00 for
military (—55° to +125°C),
immediately available from
Intersil distributors.

Memories, memories
everywhere

-Use the IM6523 as me-
dium speed buffer and main-
frame memory in computers,
calculators, point-of-sale
systems, avionic systems
and portable instrumenta-
tion...wherever low power
consumption and simplicity
of design are important.

Mount 48 of them on a
board with a small battery
and presto! You have a 1024
X 12 bit non-volatile mem-
ory plane with simple timing,
600nS access and 0.4 Watt
power dissipation. Or use
the battery-equipped mem-
ory planes for re-writable
ROMs.

Send for product data
and application details.

Write or call John
Waller, Intersil, Inc., 10900
North Tantau Ave., Cuper-
tino, CA 95014. Phone (408)
257-5450.

Intersil
®

Intersil stocking
distributors. EImar/Liberty
Electronics. Schweber

_Electronics. Semiconductor

Specialists. Weatherford.

Intersil area sales offices.
Boston (617) 861-7380.
Chicago (312) 371-1440.
Los Angeles (213) 532-3544,
Minneapolis (612) 925-1844,
New York (201) 567-5585.
San Diego (714) 278-6053.
San Francisco Bay Area
(home office) (408)
257-5450.

Upstate New York

(315) 463-3368.

Representatives in all majo
cities.
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THE WORLD’S
LEADER

IN SOLID STATE
POWER
AMPLIFIERS

Covering the frequency spectrum of 10
kHz to 560 MHz, ENI offers a full line of
solid state power amplifier models with
outputs ranging from 300 miilliwatts to
more than 1000 watts.

Capable of being driven by virtually any
signal generator, frequency synthesizer
or sweeper, ENI amplifiers are versatile
and flexible sources of power for a wide
variety of applications.

Completely broadband and untuned,
these highly linear units will amplify
inputs of AM, FM, SSB, TV and pulse
modulations with minimum distortion.
Aithough all power amplifiers will deliver
their rated power output to a matched
load, only ENI power amplifiers will
deliver their rated power to any load
regardless of match. ENI units are
designed to internally absorb reflected
power from a mismatched load.

Write to us for a copy of our complete
catalog of amplifiers and power
multicouplers.

.3 WATT/MDOEL 500L

« Flat 27 dB gain 2 MHz to 500 MHz

* 1.7MHz to 560MHz usable coverage
« Thin film construction

* 8dB noise figure —
« Failsafe "l"—- i
40 WATT/MODEL 240L . A

coverage
* More than 40w linear
power output
* Up to 150w CW & pulse
output j
* Works into any
load impedance
* Metered output

20 WATT/MODEL

4201

* 150 kHz to
250MHz coverage .

* 20 Watts power &
output E B

* Low noise figure & ©

+45db*= 1.5dB |
gain

* Class A
linearity

100 WATT/MODEL

JiooL

* 250 kHz to
105MHz coverage

* More than 100w
linear output

* Up to 180w CW & pulse

* Works into any load

* Unconditionally stable

* 20kHz to 10MHz I
=

ENI, 3000 Winton Road South,
Rochester, New York, 14623.
Call 716-473-6900.

Or TELEX 97-8283 ENI ROC.

14 Circle 14 on reader service card

People

‘Automation, yes' says
Oak’s Henderson

When the goal is to strip the labor
cost from keyboard switches while
keeping up quality and the question
is whether to automate or to go off-
shore, D. Max Henderson, the new
vice president of Oak Industries
Inc’s switch division, says firmly,
“Automate.” He should know—he’s
just left Taiwan where he helped
run a large assembly operation.

One of his first moves at the Crys-
tal Lake, Ill, firm has been to bring
on stream a “no-hands” production
assembly system for Oak’s high-vol-
ume, low-profile keyboard switch,
the model 415. “We automated for
economies, of course,” he points
out, “but we couldn’t assemble in a
cheap labor area because reliability
and repeatability are required. Au-
tomation gives us that, t0o.”

The system will increase the
firm’s output of low-profile push-
button switches by 300% within the
year, he estimates. Designed by Oak
and built by Evana Tool and Engi-
neering Inc. of Evansville, Ind., the
production module will crank out
2,000 units an hour under the super-
vision of a single operator who loads
hoppers. In contrast, the firm’s
semiautomated line for the same
product requires five operators for a
1,000/h yield. “Everything is tested
before and after it’s put together,”
says Henderson. “At the end of the
line, it either falls in a good box or
we throw it out. It’s too expensive to
rework.”

The new switch has also opened
eyes at Oak to styling and industrial
design—something switch manufac-
turers traditionally aren’t concerned
with. “Since the switch is in the but-
ton, we have to supply the button,”
Henderson says. “Earlier, we made
the switch, and someone else made
the push button.”

The current digital fad has a lot to
do with switching concepts, Hender-
son says. “There’s certainly a defi-
nite indication that the world is go-
ing to push buttons.”

While improvements will cer-
tainly be made in low-profile
switches for keyboards, they won’t

Y 2
No hands. Automation is how to get high
quality, low cost, says D. Max Henderson,
Oak Industries’ new vice president.

be getting smaller. “Sure, the de-
vices are getting smaller,” Hender-
son quips, “but your finger is stay-
ing the same size.”

Henderson joined Motorola after
receiving a BSEE 11 years ago from
the University of Illinois. After a
stint as a production engineer at the
firm’s Quincy, Ill, TV plant, he
moved to Phoenix to become prod-
uct manager for consumer ICs at
Motorola’s Semiconductor Products
division.

Callahan boosts
Motorola’s R&D

The new head of R&D at Motorola’s
Semiconductor Products division in-
tends to erase the notion often circu-
lated in industry circles that the
company is not at the forefront of
innovation in semiconductor tech-
nology. Michael J. Callahan, who
took on the job last January, expects
new developments in his area to re-
sult in significant changes, partic-
ularly in Motorola’s manufacturing
operation.

Callahan says that much of the
work at the Phoenix, Ariz., division
has been basic research into such
topics as migration in thin metal

Electronlcs/April 4, 1974



interface-

recyCLE FUNCTION LEVEL LEVEL LEvEL
RATE o b $

—PEMOD & 3 » ©
oLo naTIO A7 ~N o\
COUNT A 10 MULT - o - - -
— o e - o
FasT | BLOW aTTENUATGR ATTENUATOR arTENUATOR
3 rate O 0 son
COUNTER/TIMER MODEL 6153 ™ec 1o* e b =R
oc M < i . oc W (L))
PR e RESOLUTION = TIME e —
Ale | 10n8  100n8 18 10u$ 1008  imB 108 100mB 1 SEC SLgex aceee o Rwud
N MAR NPT
neser +2008m

com

1By 100N 10N Vs TOBE - (OHEEL 1N s @ Q Qlum ror g @
AESOLL
PR e et e e 1of 10 R A R A

Or why sysiecms people buy more S-1) counters

6 remote programming options

4 BCD outputs (low and high level)
Special codes, formats, logic levels
Universal counter/timer functions
50, 200, 512 MHz, 3 GHz

For details or a demo on series 6150 counters, call your
Scientific Devices sales and service office (listed below).
Or contact Concord Instruments Divisicn, 10 Systron Drive,
Concord, CA 94518. For immediate details call our Quick
Reaction line (415) 682-6471 collect. In Europe: Systron-
Donner GmbH, Munich, W. Germany; Systron-Donner Ltd.,
Leamington Spa, U.K.; Systron-Donner S. A. Paris (Le

Port Marly) France. Australia: Systron-Donner Pty. Ltd.,
Melbourne.

SYSTRON @ DONNER

Albuquerque, (505) 268-6729; Baitimore, (301) 788-6611; Boston, (617) 894-5637; Burlington, NC (919) 228-5279; Chicago, (312) 297-5240; Cleveland, (216) 261-2000; Denver, (303)
573-9466; Dayton, (513) 298-9904; Dallas, (214) 231-8106; Detroit, (313) 363-2282; Ft. Lauderdale, (305) 721-4260; Hamden CT (203) 248-9361; Huntsville, AL (205) 536-1969; Houston,
(713) 623-4250; Indianapolis, (317) 783-2111; Kansas City, KS (913) 631-3818; Los Angeles, (213) 641-4800; Minneapolis, (612) 544-1616; New York City area (201) 871-3916;
Norfolk, (703) 499-8133; Orlando, (305) 424-7932; Philadelphia, (215) 825-9515; Phoenix, (602) 834-16B2; Rochester, NY (716) 334-2445; San Antonio, (512) 694-6251; San
Diego, (714) 249-6642; San Francisco area (415) 964-4230; Seattle, (206) 454-0900; St. Louis, (314) 731-2332; Syracuse, (315) 457-7420; Washington, DC area (703) 451-6500.
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When performance counts!

For a long time,
Eastern Air Devices
has meant

the best

fans and blowers
you can get.

That's still true
today.

Eastern Air Devices, Inc.

Dover. N.H. 03820 # (603) 742-3330 ¢ TWX: (510) 297-4454

Syn & Ind Motors e Gearmotors e Fans e Blowers
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films, but the charter of his present
job is far broader.

The six laboratories he supervises
include all the research at the divi-
sion: materials research, electrical
systems design, advanced product
development, analytical labs, Micarl
(the Motorola IC Applied Research
Lab that performs IC work for other
Motorola divisions), and advanced
wafer systems. The last area holds
much promise for increased produc-
tivity at the firm. “Up to now, semi-
conductor production lines have ba-
sically been giant laboratories,” says
Callahan. “We’re trying to develop
automated systems that turn these
into true manufacturing lines.”

Smaller. Among the parts of man-
ufacturing that he is most interested
in are crystal growing and photo-
lithography. “IC patterns are getting
smaller and smaller, and it’s not
clear that present exposure tech-
niques will be satisfactory in the fu-
ture. We’re looking at electron-
beam techniques, projection of pat-
terns onto the wafer instead of using
contact printing, and the use of soft
X rays instead of light for exposing
the wafers. All can offer better reso-
lution, but none is fully developed
yet.”

Callahan expects these and other
improvements to result in better
yields, but much of his group’s ef-
fort must go to deciding which of
many problems to pursue most ac-
tively: “Part of the R&D job is to ex-
plore new ideas, and in some cases
reject them. Most of us are used to
working on gaining acceptance for
new ideas, but we must learn the
proper time to give up.” In this, Cal-
lahan, and indeed all Motorola, is
looking more and more to univer-
sities for help in basic research.

The firm is expanding its involve-
ment with many university engi-
neering schools, partly because of
the drop in Government-funded
work at companies like Motorola
and partly to show students that
Motorola is doing significant work.
“We anticipate a shortage of tal-
ented new engineers in the future,
and we want to make sure we get to
them with our message,” says the
MIT graduate, who joined Motorola
as an engineering trainee in 1962.
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== MEASUREMENT
o COMPUTATION
innovations from Hewlett-Fadkoro

APRIL, 1974

in thisissue

Another small miracle for
engineers and scientists:
the HP-65

The HP-65: a new programmable pocket-
sized computer-calculator. It accepts pre-
programmed magnetic cards or you can write
your own programs on blank cards.

Two years ago, the HP-35 provided
scientists and engineers with a revolu-
tionary mathematical tool. Now, for the
first time, Hewlett-Packard offers full
programming capability in a pocket cal-
culator. No other machine of its size and
price lets you prepare and edit your
: ' own programs, then store them on mag-
/ 7 netic cards for later use. The unique
& HP-65 lets you perform branching,
logic comparisons, and conditional
skips—sophisticated, efficient program-
ming—over lunch, in the field, or in
your home study.

The calculator has five master keys
(A-E) for storing and recalling user pro-

(continued on page 3)
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Now, HP guarantees system specs
at interface to unit-under-test

The 8510D automatic test system performs up to 400 complex tests in 4 or 5 minutes.

HP’s new 9510D automatic test sys-
tem is the first commercial test system
guaranteed to meet specifications at the
interface to the unit-under-test. Now
you can match your requirements and
pre-plan your testing facility with com-
plete confidence; the 9510D performs
each test with consistent repeatability
to specified accuracy.

It's the only system with calibration
initially traceable to the National
Bureau of Standards. Standardization
not only means reliability, but faster
delivery and lower prices than custom-
engineered systems.

The 9510D provides stimulus and
measurement for voltage, resistance,
frequency, distortion, phase, pulse digi-
tal and waveform analysis—plus RF
stimulus and measurement of CW, AM
and FM signals up to 500 MHz. It's de-
signed to test electronic circuits and
circuit functions, as well as sophisti-
cated aircraft avionics, missile guidance
and control, transceivers, TV receivers,
satellites, navigation and communi-
cations equipment.

For specifications, check N on the
HP Reply Card.

Sampling modules extend
HP 180 scopes to 18 GHz

Dual-channel sampling modules for
HP’s 180 oscilloscopes offer qualitative
and quantitative measurements of repe-
titive signals from dc to 18 GHz. The
1810A plug-in measures up to 1 GHz,
while the 1811A module offers a choice
of two sampling heads, 4 or 18 GHz.
The remote sampling heads have feed-
through design that allows measure-
ments to be made using the system as
a load, rather than anartificial termina-
tion in the system.

High-frequency applications include
RF modulation testing, distortion and
phase shift measurements up to 18 GHz.
A sampling scope also displays the in-
put vs. output of IF amplifiers to obtain
gain and phase information. Fast sweep
times are especially useful in nuclear
laboratories for coincidence testing.

HP design improvements eliminate
the need to trigger the sampling scope
for modulation trapezoids. Now, you
can make modulation trapezoid mea-
surements on live transmission systems
when triggering is impossible.

For details, check C on the HP Reply
Card.

ar
.;.al
-gl;
“ax

A non-triggered modulation trapezoid display
of a 1 GHz carrier modulated with a 12 MHz
sinewave,

MEASUREMENT MPUTATION: NEW



New measurement/control system
can improve productivity

Applications for the 9610 system include: material handling, process control, information networks,

and quality control.

HP’s new 9610 industrial measure-
ment and control system helps manu-
facturers in three important ways: it will
ensure your materials are on hand,
when needed, in the right quantity;
it can control the manufacturing process
itself; and when the job’s done, the
9610 can check the quality of the
finished products automatically. The
system also integrates easily into a
plantwide information network for
management reports and data
processing.

Start with a small system (12 digital
I/0 channels and 16 analog inputs) and
expand up to 540 I/O channels and 336
analog inputs. This can be done on foca-

tion, with minimum down time. The
high-speed analog subsystem has a
12-bit 45-kHz A/D converter with
choice of high level and low level ana-
log multiplexers.

Programming is done in simple HP
BASIC or FORTRAN. Operating systems
range from a low-cost interrupt-driven
control system to a sophisticated disc-
based real-time executive program-
mable in ALGOL and assembly lan-
guage as well.

For more information, check O on the
HP Reply Card.

(continued from page 1)

gramsof upto 100 steps. The HP-65 can
be programmed either from the key-
board or by inserting a tiny, prere-
corded magnetic program card. Pro-
grams entered from the keyboard can
be recorded on blank cards for future
use. When you no longer need the pro-
gram, erase the card and use it over
again.

For your convenience, prerecorded
programs are available from HP for
statistical, mathematical, engineering,
medical and surveying applications.
Additional application pacs will be of-
fered as they are developed. All HP-65
owners also receive a free one-year sub-
scription to the HP-65 User’s Library.

By itself, the HP-65 has 51 built-in
functions: standard arithmetic opera-
tions plus logarithms, square and square
root, exponential, factorial, reciprocal,
and trigonometric functions. You can
add and subtract in degrees, minutes
and seconds format. You can choose

MEASUREMENTXECOMPUTATION: NEWS

any of three trigonometric modes—
degrees, radians and grads— and con-
vert octal-based numbers to decimal-
based integers or vice versa.

There are 9 addressable memory re-
gisters that can be used for data storage
or register arithmetic. The 4-register
operational stack stores intermediate
answers and automatically retrieves
them when needed in a calculation.
Answers appear on the 10-digit LED
display.

Rechargeable batteries operate the
11 oz. (3 hg) calculator for approxi-
mately 3 hours. Included with the
HP-65 are hard and soft carrying cases,
a recharger-adapter, user’s guides, and
a standard application pac.

An impressive capability at a modest
price.

For more information, check A on the
HP Reply Card.

Spectrum analysis plug-in
adds to 180 scopes

HP’s economical 1500-MHz spec-
trum analyzer, the 8558B plug-in for
180 series oscilloscopes, has perfor-
mance and operating features ideal for
lab, production and field applications.
e Three-knob operation—For most
measurements, just tune the frequency
(shown on LED digital readout), select
frequency span width, and set the cali-
brated amplitude level control. The ana-
lyzer itseif takes care of sweep time and
resolution (1 kHz to 3 MHz).

e Accuracy—The 8558B offers = 1 dB
frequency response and = 5 MHz fre-
quency accuracy plus > 70 dB distor-
tion-free dynamic range. This is com-
parable to what you’d find in analyzers
costing up to twice the 8558’s price.
e Versatility—Because the 85588 is
partof the HP 180 scope family, you can
combine its frequency-domain capa-
bilities with the many time-domain
plug-ins available.

For more information, check M on the
HP Reply Card.

Accurate measurements are made easily with
the economical 8558B spectrum analyzer
(shown here in a 182C oscil'1scope).



New digital power sources
for test systems

Designing a minicomputer or calcu-
lator-based test system? Then you'll
need a programmable power source
to generate stimulus, vary Vcc, or ad-
just bias potential—namely, HP’s ex-
tensive line of digital voltage and cur-
rent sources. More than simple D/A
converters with extra power capability,
the DVSs and DCSs satisfy all require-
ments for system use:

e lIsolated digital inputs and outputs to
eliminate ground loops.

e Flexible interface circuitry com-
patible with many programming
sources.

o Internal storage of all digital input
data to eliminate the need to refresh the
supply.

e Programmable current or voltage
limiting that protects supply and load.
e Feedback signals.

e External analoginputto modulatethe
programmed output.

There are 5 digital voltage sources,
programmable in 16-bit binary or 8421
BCD, covering an output range from
+10V to =100V at currents up to
12.5A. Programming speed is 350 us.
Two digital current sources are avail-
able: model 6140A, programmable in
16-bit binary or BCD; and 6145A, pro-
grammable in BCD only.

For digital power source specifications,
check | on the HP Reply Card.

HP’s thermocouple power meter
(435A meter/8481A sensor) covers wide
ranges—10 MHz to 18 GHz in fre-
quency and 0.3 uW to 100 mW in
power. It combines overall measure-
ment accuracy with convenient opera-
ting features.

High accuracy results from the vir-
tual elimination of mismatch uncer-
tainties; the unique silicon-integrated
thermocouple sensor has extremely low
SWR (< 1.2 at 30 MHz to 12.4 GHz,
<1.3from12.4 GHzto 18 GHz). Over-
all system calibration can be verified
anytime, anywhere, using the precise
RF power reference that’s built into the
435A meter.

Attractive optional features include
an internal rechargeable battery pack
and provision to operate the sensor up
to 200 feet from the meter. The
435A/8481A accuracy can also work
for you in field tests.

For more information, check F on the
HP Reply Card.

Now, prices reduced on
|C troubleshooters

Now many IC troubleshooting instru-
ments cost less, and the HP 10529A
logic comparator has a new "’no-cost”’
accessory. Price reductions affect the
10525E logic probe, 10528A logic clip,
and the 5011T and 5015T kits.

The 10525E is the only logic probe

‘with fastenough response for ECL logic.

Even a 5 ns pulse causes the lamp in the
probe tip to blink for 0.1 sec. The probe
tip light indicates logic high, lows,
open, and pulse trains.

The 10528A clips over 14 or 16-pin
dual in-line DTL or TTL integrated cir-
cuits. The 16 LEDs on the clip indicate
the instantaneous logic states of all the
pins.

Always a low-cost way to buy IC
troubleshooters, two HP kits are now
even a better buy. The 5015T “mini’ kit
contains a logic probe, clip and pulser
to stimulate your ICs in-circuit. The
5011T “maxi” kit contains the same
three plus a logic comparator.

Along with each 10529A compara-
tor, you now get a new plug-in reference
board that has an IC socket and minia-
ture switchs rather than hard wiring the
reference IC. You still get 10 of the old
reference boards, too, for testing a
specific type of IC frequently.

The new board can be ordered as a
spare part (10529-60014).

For more on these lower prices, check
Q on the HP Reply Card.




Salculator-aided transformer design
saves time and slashes costs

\ wh K’\

Simply input your specs (say, temperature rise, voltage and current requurements)
The 9830 calculator automatically selects the fabrication parameters you need.

Designing power transformers invol-
ves using several charts, graphs and
tables, plus your own intuitive feeling
for each problem; selecting core mater-
ial; calculating losses; determining tem-
perature rise; and planning for the re-

quired regulation. Repeated guessti-
mates take time because they must be
done carefully and accurately.

Now, there’s a better way: add an
HP 9830 programmable calculator and
transformer design software to your
staff. The 9830 is a powerful, computer-
like calculator that is fast and easy to
program in BASIC. At HP’s Loveland
facility, it's used for all new transfor-
mer design problems.

With the 9830 calculator and the HP-
developed software accurate trans-
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former designing, quoting and speci-
fying is performed with important re-
ductions in time and cost. The software
is user-tested: HP spent 5 years develop-
ing, using, then refining the programs.

The results? Designs that once took 4
hours (using manual techniques) now
take only 15 minutes with calculator-
aided design. Equally significant, only a
third as many HP engineers are needed
to do complex transformer designs. And
turn-around time, from specification to
prototype shipment, has decreased from
an average 10 days to 3 days.

For more on calculator-aided design,
check S on the HP Reply Card.

"‘\.
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New OEM disc system is
fastest in its price range

Add a disc subsystem to the HP
2100A computer via a dual-channel
DMA board, and you've got the HP
2123A, the fastest disc-based minicom-
puter system an OEM can buy.

The 2100A CPU provides 16K words
of memory, memory parity, memory
protect, hardware multiply/divide, and
power fail/restart. The 5-megabyte disc
has 30-ms access time, making the HP
2123 A the fastest system available in its
price range.

There’s another HP exclusive: add a
printed circuit board, Writable Control
Store, to the 2123A system; and you
have the only OEM disc system that is
user-microprogrammable.

For more information, check D on the
HP Reply Card.

The 2123A OEM disc-based system has a data
transfer rate of over a million 16-bit words per
second.



New pulse generator works well
with several logic families

2L
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Now, test several different circuits over a full range with one easy-to-use pulse generator

Our new 20-MHz pulse generator has
simultaneous +10V and — 10V outputs,
ample for HTL, DTL, RTL, discrete and
analog circuits. The new 8005B also has
a separate TTL-compatible output for
testing TTL circuitry. Compared to its
predecessor, the 8005A, the new gen-
erator has twice the pulse rate, twice
the output, and three simultaneous out-
lets—all for the same price.

The normal/complement switch lets
you change conveniently from posi-

tive to negative logic without readjust-
ing offset. The 8005B has selectable out-
put source impedance (50£} or current-
source) and linear transition times from
10 nsto 2 sec. Witharange from 0.3 Hz
to 20 MHz, the pulse generator also
features square-wave operation from
0.15 Hz to 10 MHz and a double-pulse
mode to 10 MHz.

For the full story, check L on the HP
Reply Card.

Now, the dmm probe becomes a
five-function bench instrument

Four months ago, HP introduced the
970A digital multimeter—a handheld
probe that measures ac and dc voltages
from .001V to 500V with automatic

Equally handy in the field or in the lab, the 970A
takes the trouble out of troubleshooting.

polarity, and resistance from .001 k{2 to
10,000 k(2.

Now, you can convert the portable
970A into a five-function bench instru-
ment. A new optional current shunt/
bench cradle adds five ranges of ac/dc
current measurement capability. Simply
selecta currentrange of 0.1 mA, 1 mA,
10mA, 0.1 A, and 1 A. The cradle bind-
ing posts add terminal versatility: it
accepts wrap-around, screw-down,
clip-on or banana plug terminations.
All readouts still appear on the dmm’s
3% digit display.

For more on the probe and the new op-
tion, check P on the HP Reply Card.

New measurement
techniques with storage
and variable persistence

High-speed signals, single-shot
events, or low frequency signals are dif-
ficult, sometimes impossible, to see on
a conventional oscilloscope. However,
the HP 1703A portable 35-MHz storage
scope captures these elusive signals
with ease. Storage and variable persis-
tence can solve many varied measure-
ment problems.

At Four Phase Systems, a California
computer company, a 1703A scope is
used todetect a single-shot 100-ns com-
mand signal. The stored trace verifies
that the pulse occurred at the proper
time.

When IBM'’s instrumentation classes
analyze the contactbounce of switches,
they view these nonrepetitive signals
with a storage scope. Capturing reai-
time waveforms lets the computer
trainees examine this prevalent source
of trouble. Thanks to fast writing speed,
the 1703A displays these high-speed,
single-shot signals clearly.

At the Utah Power and Light Com-
pany, the 1703A interrogates 40 remote
stations sequentially. The signal from
any one remote station is equivalent
to measuring a low rep rate signal.
Using a 1703A scope with delayed
sweep, a technician isolates the desired
signal, then adjusts the variable per-
sistence to display both the master sig-
nal and the remote response. By com-
paring the two traces, he can determine
the validity of the returned data.

For details and more information on
storage applications, check B on the
HP Reply Card.

The portable 1703A scope on-site at Utah Power
and Light Company.
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Now, use source cards

for data entry

Save data preparation time with HP’s
new 7261A parallel card reader. De-
signed for use directly with a computer
or smart terminal, this optical mark card
reader accepts source documents for
data entry. Thus, your initial functional
set of cards—the ones you mark with
ordinary pencil—can be input directly.
The intermediate step of keypunching
is eliminated, as well as the possibility
and probability of keypunch errors.

No special marking pencils are

necessary; and yes, you can erase mis-
takes. You can even make notes; the
card reader ignores areas used for hand-
written messages. Yet, it will read
marks, punched holes, and pre-printed
data. Maximum feed rate is 300 cards
per minute. An optional 500-card select
hopper is available for operation under
computer control.

For details, check K on the HP Reply
Card. :

COMPONENT

New high-efficiency
high-power IMPATTs

These developmental diodes have opera-

ting voltages from 100 to 143V, with operating
current from 50 to 900 mA, depending upon fre-
quency and power output.

Two new developmental silicon
IMPATT diodes are now available for
microwave radar and communications
applications. The two pulsed units de-
liver peak powers of 12W at 10 GHz
and 10W at 16.5 GHz. Designed for
X-band and Ku-band, these double-drift
diodes offer higher power and efficien-
cy, lower junction capacitance, and
lower FM noise than single-drift
IMPATTSs.

Two developmental CW IMPATTSs,
capable of 1.3 and 2.3W at 11.2 GHg,
are also available for X-band oscillators
and amplifiers in telecommunications
applications.

For details, check R on the HP Reply
Card.
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HP reduces prices of
high-speed isolators

Now, you can save 22% to 40% on
high-speed optically-coupled isolators.
These devices combine an LED input op-
tically-coupled with a P-N photo-diode
driving a transistor. Isolation voltage is
2500V. Propagationtime is only 225 ns,
and bandwidth is 5 MHz. They can be
direct-coupled to TTL loads at TTL
speeds without additional buffers or
triggers.

There are three isolators, designed
for different applications. For general-
purpose isolation, use the 5082-4350
with a typical dc current transfer ra-
tio (CRT) of 11%. The 5082-4351 is a
high gain device with CRT of 22% while
the 5082-4352, with a CRT between
15% and 22%, is designed for critical
gain control applications.

For prices and specs, check G on the
HP Reply Card.

Maximum forward dc current is 20 mA; maximum
forward peak current is 40 mA.

S el
Ry

o

¥

New lower prices for
hexadecimal display

Display digits or letters with HP's low-cost hexa-
decimal indicators.

Now, you pay approximately 30%
less for an LED display that converts
binary logic to a base 16 numbering
system and displays letter A-F, as well
as digits 0-9. Used in computers and
test instruments, this solid-state display
i< suitable wherever you need to show
more than 10 states.

The 5082-7340 hexadecimal indica-
tor has built-in decoder/driver and
memory. The unique blanking control
lets you turn off the display, and retain
or change the data stored in the on-
hoard memory. It’s completely DTL and
TTL compatible.

To learn more, check Hon the HP Reply

- Card. .



New “super-counter” provides higher speed, greater
resolution, and unique frequency averaging

Pulsed RF and CW up to 4 GHz are measured automatically with a hetercdyne con-
verter plugged into the new counter.

Our new 5345A “super-counter’’
brings a quantum jump in measurement
capabilities to general-purpose coun-
ters and opens new application areas.

This unique counter uses the period-
measuring reciprocal-calculating tech-
nique for greater resolution in less time
than conventional counters. For exam-
ple, any frequency between 1 Hz and
500 MHZz is displayed to 9 digits in just
1 second. Thus, for adesired resolution,

you can make hundreds more mea-
surements in the same amount of time.
Unique input amplifiers not only give
10 mV sensitivity with switchable im-
pedances but are also direct-coupled.
Thus, the counter isn't limited to CW
signals but handles non-symmetrical
waveforms, random events, pulses,
pulsed carriers, and time intervals.
New HP-developed sub-nanosecond
digital logic ensures the counter’s ac-

curacy to * 1 clock pulse of the internal
500 MHz clock and allows gate times
down to 50 ns.

Pulsed carriers can now be measured
automatically, even for very narrow
single-shot pulses. High-speed gating,
the reciprocal technique, and a new
technique known as "frequency averag-
ing” maintain accuracy and resolution
on pulses narrower than 100 ns. And
plug-in modules extend automatic
measurements to 4 and 18 GHz. (If you
already have an HP 5245L counter, you
can use the same plug-insinthe 5345A.)

Outstanding time interval capability
gives resolution to 2 ns single-shot;
improved time interval averaging ex-
tends into the picosecond region. Exter-
nal gating allows jitter to be easily char-
acterized between any two pulses in a
bit stream. Ratio measurement is more
versatile than ever because you can
ratio any two signals from dc to 500
MHz with full sensitivity.

System designers benefit, too, be-
cause the new counter interfaces easily
with HP calculators and 2100 series
computers.

There's more. Check I on the HP Reply
Card.

HEWLETT lh& PACKARD

East-W 120 Century Road, Paramus, N.J. 07652,

Ph. (201) 265-5000.
South-P.O. Box 2834, Atlanta, Ga. 30328,
Ph. (404) 436-6181.

Midwest-5500 Howard Street, Skokie, Iil. 60076,

Ph. (312) 677-0400.
West-3939 Lankershim Boulevard, North

Hollywood, Calif. 91604, Ph. (213) 877-1282.

Europe-Post Office Box 85, CH-1217 Meyrin 2,
Geneva, Switzerland, Ph. (022) 41 54 00.
Canada-6877 Gorway Drive, Mississauga,
Ph. (416) 677-9478.
Japan-Yokogawa-Hewlett-Packard, 1-59-1,
Yoyogi, Shibuya-ku, Tokyo, 151.
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THE TRIMMER CAPACITOR
YOU NEED APPEARS SOMEWHERE
IN THIS SPOTLIGHT

MORE THAN 1,000 VARIATIONS TO CHOOSE
FROM ... AND ERIE DELIVERS ON TIME

When engineering and purchasing people need Trimmer Capacitors, most
look to ERIE first. And for good reason. It's easy to find the trimmers they need.
The price is right . . . the quality is typically ERIE . . . and they know ERIE CATALOG 500
delivers on time to meet production schedules. OR CALL 8.1-4'/453-5611

ERIE Trimmer Capacitors range in size from the tiny new “"Vari-Thin” 515 L
Ceramic Trimmer for quartz watches and other miniature circuits. .. uptoa R
variety of larger sizes and assemblies. Whether you need ceramic, air, glass,
quartz or plastic, we have the dielectric, capacitance range and mounting
arrangement to meet your requirements. |f you have the application . ..
ERIE has the Trimmer Capacitor. In the spotlight above. can you find the
Trimmer best suited to your current bread-board circuit?

Let ERIE serve as your one-stop source for quality Trimmer Capacitors.

|

WRITE TODAY FOR OUR |
TRIMMER CAPACITOR

—
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ERIE TECHNOLOGICAL PRODUCTS, INC.

Erie. Pennsylvania 16512
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You pmhablv know of AMP‘s ability t toglwyuu a1 wide
tion of leadless sizes. To satisly virtually all your needs.

The same is true for our leaded connectors: 40+ 28- and
24-position, dual in-line configurations. Standard on
J00 x 600" centers (others available). The low-
profile housing provides an overall height of less zessszersEzesERsERIS
than .250!

So when it comes to high-performance connectors,
take our lead. Whether they'’re leaded or leadless. Call (717)
564-0101. Or write AMP Incorporated, Harrisburg, Pa. 17105.

ANMP

INCORPORATED

AMP s a trademark of AMP Incorporated

R
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24-pasition. duahn-ﬂne Stmu&r(!on {00 x
H00" centers (others awm!a 'mguf’k housing
pmvndcs an overall helgmufless th
So when it comes to high-performance connectors, take
our lead. Whether they're leadless or leaded. Call [717) 5640101,
Or write AMP Incorporsted, Harrishurg; Pa. 17105.

AMP

INCORPORATED

AMP u s misteosat o8 AMP bsssyrorsed
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YOUR SAKATA
REPRESENTATIVE

Meetings

Optical and Acoustical Micro-Elec-

CAN DELIVER

Meet
Jerry Snyder
415/792-8323

Jerry Snyder
(pictured above) is

the Sakata representative for
California and Nevada. All of our
representatives can give you
taster delivery and better prices
on a wide variety of top quality
components. These include
resistors (composition, carbon and
metal film), capacitors, (ceramic
disc, electrolytics), panel meters,
lamps and tape heads. Write or
phone for cur price and delivery
before you buy. Free catalog and
engineering available. Delivery of
many items from stock.

sakatainternational,
312/593-3211

651 Boenie Lane, Elk Grove Village, |)linois 60007
resistors o capacitors o lamps o meters « tape heads
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tronics: IEEE, Commodore Hotel,
New York, N.Y., April 16-18.

Carnahan Conference on Electronic
Crime Countermeasures: IEEE, Uni-
versity of Kentucky, Lexington,
April 17-19.

International Circuits and Systems
Symposium: IEEE, Sir Francis Drake
Hotel, San Francisco, Calif,, April
21-24,

Communications Satellite Systems
Conference: IEEE, International Ho-
tel, Los Angeles, Calif., April 22-24.

Eurocon 74, IEEE, Amsterdam, The
Netherlands, April 22-26

Hanover Fair, Hanover Fair Man-
agement, Hanover, Germany, April
25-May 3.

Electronic Components Conference,
IEEE, EIA, Statler Hilton Hotel,
Washington, D.C., May 13-15.

Pittsburgh Conference on Modeling
and Simulation: ISA, University of
Pittsburgh, Pa., April 24-26.

National Computer Conference,
AFIPS/IEEE Computer Society,
McCormick Place, Chicago, Ill.,
May 6-10.

International Instruments, Electron-
ics, and Automation Exhibition,
Olympia, London, England, May
13-17.

International Magnetics Conference
(Intermag) *74, IEEE, Four Seasons
Sheraton Hotel, Toronto, Canada,
May 14-17.

Society for Information Display In-
ternational Symposium, Town and
Country Hotel, San Diego, Calif,,
May 21-23.

Semicon/West *74, SEMI, San Mateo
Fairgrounds, San Mateo, Calif,,
May 21-23.

Power Electronics Specialists Con-
ference, IEEE, Bell Labs., Murray
Hill, New Jersey, June 10-12.

Your closest SIGNETICS distributor is....

ARIZONA

Phoenix: Hamilton/Avnet Electronics (602) 275 7851
Phaenix: Kierulff Electronics (602) 273-

CALIFORNIA

Cutver City: Hamitton Electro Sales (213) 870-7171

El Segundo: Liberty Electronics {213) 322-8100

Los Angeles: Kierulff Electronics (213) 685-9525
Mountain View: Hamitton/ Avnet Electronics (415) 961-7000
Palo Alto: Kierulff Electronics (415} 963 2

San Diego: Cramer Electronics {714) 56

San Diego: Hamitton/Avnet Electronics (714) 279 2421
San Diego: Kierutff Electronics {714) 278~

Sunnyvale: Cramer Electronics (408) 739- 3011
CANADA

Downsview: Cesco Electronics {416) 661-0220
Downsview: Cramer Electronics {416) 661-9222
Montreal: Cesco Electronics (514) 735-5511

! : Hamilton/Avnet i (51 ) 735-6393
Ottawa: Cesco Electronics {613) 729-5118

Ottawa: Hamilton/Avnet Electronics (613) 725-3071
Quebec: Cesco Electronics {418) 524-3518

Vancouver: Bowtek Electric Co. Ltd. (604) 736-7677
COLDRADO

Denver: Cramer Electronics (303) 758-2100

Denver: Hamilton/Avnet Electronics (303) 534-1212
CONNECTICUT

Hamden: Arrow Electronics {203) 248-3801
Georgetown: Hamilton/Avnet Electronics (203) 762-0361
North Haven: Cramer Electronics {203} 239-5641

FLORIDA
Hamitton/ Avnet (305) 925-5401

Hnllywood Schweber Electronics (305) 927-0511
Drtando: Hammond Electronics (305) 241-6601
GEORGIA
Atlanta: Schweber Electronics (404) 449- 9170.

< Hamilton/Avnet (404) 448-0800
ILLINDIS
Elk Grove: Schweber Electronics (312) 593-2740
Elmhurst: Semiconductor Specialists (312) 279-1000
Schiller Park: Hamitton/Avnet Electronics (312) 678-6310
INDIANA

(317) 243-8271

KANSAS

Lenexa: Hamilton/Avnet Electronics (913} 888-8300
MARYLAND

Hanover: Hamilton/Avnet Electronics (301) 796-5000
Rockville: Pioneer Washington Electronics (301) 424-3300
Rockville: Schweber Electronics (301) 881-2970
MASSACHUSETTS

Burtington: Hamilton/Avnet Electronlcs (617) 273-2120
Newton: Cramer Electronics (617) 96

waltham: Schweber Electronics (61 7) 890 8484
MICHIGAN

Detroit: Semiconductor Specialists, Inc. (313} 255-0300
Livonia: Hamilton/Avnet Efectronics !’31 ) 522-4700
Troy: Schweber Electronics (313) 583-9242
MINNESOTA

Edina: Hamilton/Avnet Electronics (612) 941- 3801
(612) 854-8844

MISSOURI

Hazeiwood: Hamilton/Avnet Electronics (314) 731-1144

NEW MEXICO

Albuquerque: Hamilton/Avnet Electronics {505) 765-1500
YORK

Buffalo: Summit Distributors (716) 884-3450
Farmingdale, L.1.: Arrow Electronics (516) 694-6800
Rochester: Schweber Electronics (716) 328-4180
Syracuse: Hamilton/Avnet Electronics (315) 437-2642
Westbury: Hamilton/Avnet Electronics (516) 333-5800
Westbury: Schweber Electronics (516) 334-7474
NDRTHERN NEW JERSEY
Cedar Grove: Hamifton/Avnet Electronics (201) 239-0800
Saddlebrook: Arrow Electronics {201) 797-5800
SOUTHERN NEW JERSEY AND PENNSYLVANIA
Cherry Hilt, N.J..: Milgray-Delaware Valley (609) 424-1300
Moorestown: Arrow/Angus Electronics (609) 235-1900
Mt. Laure, N.J.: Hamilton/ Avnet Electronics (609) 234-2133
CENTRAL NEW JERSEY AND PENNSYLVANIA

NJ: (201) 469-6008

NDRTH CARDLINA
Greensboro: Hammond Electronics (919) 275-6391

DHID

eechwood: Schweber Electronics (216) 464-2970
I)ayton Hamilton/Avnet Electronics (513) 433-0610
Cleveland: Arrow Electronics é21 6) 464
Cleveland: Pioneer Standard lectrnnlcs (216) 587-3600
Kettering: Arrow Electronics (513) 253-917

TEXAS

Dallas: Cramer Electronics {214) 350-1355

Dallas: Hamilton/Avnet Etectronics (214) 661-8661
Houston: Component Specialties (713) 771-7237
Houston: Hamilton/Avnet Electronics (713) 526-4661
UTAH

Salt Lake City: Alta Electronics {801) 486-7227

Salt Lake City: Hamilton/Avnet Electronics (801) 262-8451
WASHINGTON

Bellevue: Hamilton/Avnet Electronics (206) 746-8750
Seattle: Cramer Electronics {206) 762-5722
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JAN ICS: NO WAIT. GREAL

We're organized to make life easy for JAN buyers and users.

Zing our distributors for Signetics JAN, and you'll be
inundated with delivery vans—just about everything
makable in 5400/54H, for instance. Demand really huge
lots, and our special MiLrel operation at the factory will
trigger into action to amaze you with the best delivery in the
industry. When your RFQ’s and orders come in, they’re

snatched up by MiLrel Marketing. RFQ’s are immediately
answered. Orders are immediately processed and shipped.

d

SIGNETICS SIGNETICS MiLrel

Where other suppliers jellybean JAN IC’s among
their commercial/industrial production, we give
MiLrel its own assembly and QA/QC organization
within the factory. Your bonus is special attention
to your order. And, when you call MiLrel for a
progress report, the person you talk to can finger
the status right now. And keep his promises.

“Mill Run” Government source inspection lets
MiLrel build in quantity for stock and helps get more
parts into your equipment sooner. This newest form of

CLIP COUPON TO LETTERHEAD FOR FAST SERVICE

GSI provides in-process inspection rather than lot by Signetics MiLrel
lot inspection. Means we have continuous-run capabil- P.O. Box3004-10
ity. Means you have better quality assurance, because Menlo Park, California 94025
only a dedicated production line with suPe,r'QOOd So JAN IC’s are really big at MiLre!? Okay, send me your
procedures and control can be allowed Mill Run GSI. JAN IC reference, including total product lists, and I'll see if it’s
We got it, and we’re the first to, in the IC business. as helpful as you say. My address you can get from the

More firsts. First to offer the widest line in 5400/ atiachechisiiSrhead.

54H in the industry, so you'll have more freedom of
choice. First to provide a definitive JAN IC reference
(see coupon) that unscrambles the JAN/MIL/Hi-Rel
mishmash of specs, certs, and terms. Get this book.
It's invaluable.

Wrap it all up and it spells servicein JAN IC’s to
you. Instant availability, wide product breadth, Mill Run
GSl for faster production and deliveries, integral

Name Title

Mail Stop

MiLrel organization where you get the priority, first
qualification on QPL slash sheets, and great product _
support.

Call your distributor now, for now-type needs.

JAN G handbook anywhere, - o e eI SiljNELcS milrol
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Low-cost sockets for transistors in
TO packages (above) allow easy

replacement and service. @ New IC
sockets are end and side stackable
for maximum single board density.
Low profile design also allows
maximum multi-board density.

Above are seven new ideas from Ampheno! Industrial
Division’s Spectrum of interconnection capability.
Amphenol’s SPECTRUM offers you all four levels
of interconnections from our unmatched breadth of
product line:
Level 1...DEVICE TO BOARD OR CHASSIS, We offer
interconnections for components such as tubes, re-
lays, transistors, IC packages, trimmers, resistors or
capacitors to a PC board or chassis.
Level2...BOARD TO MOTHERBOARD OR BACK
PLANE. We offer interconnections for PC boards or

Back panel edge board connectors
with bifurcated contacts (above) can
be wire wrapped or clip-terminated.
| Bellows contact PC connectors
(below) cutinterconnection costs
without sacrificing performance.

other sub-circuit modules to a motherboard or to a
back plane,

Level 3... MOTHERBOARD OR BACK PLANE WIR-
ING. We offer interconnections for levels to each other
and to other sub-circuits with multi-layer circuit
boards, wire wrapping, clip terminations, jumper tech-
niques and dip-soldering.

Level 4.. . INPUT/OUTPUT CONNECTIONS. We offer
interconnections for power and signals to and from a
system. This interface may be between sub-assemblies
within the same enclosure or between individual units.



Spectrum of interconneections.

Direct entry plate assembly offers

modular packaging flexibility. Custom

designed plates accommodate any

size or style PC board with no tooling lovel
cost to you. Rectangular posts are

true positioned for automatic

Miniature contact (3 input, 3 output)
hermaphroditic connectors can be
snapped together to connect as many
circuits as required. B Singie finger-tip
mounting of fow cost connector saves
assembly time. Available in UL Class

wire-wrapping.

CONNECT|ON CAPABILITY

OF INTER

== AMPHENOL

INDUSTRIAL DIVISION

From the simple tube socket—to a myriad of elec-
trical/electronic connectors—to complete and com-
plex termination systems . . . SPECTRUM.

But SPECTRUM is far more than products. It is a
depth of capability in engineering, manufacturing and
quality control. Amphenol’s SPECTRUM is a new
height of service, availability and distribution backed
by seven Amphenol interconnection-oriented divisions.

Ampheno! can fulfill your total interconnection re-
quirements because we are not limited to specifics
such as one or two product lines, one or two levels,

SE-1 flammability rated material.

Therefore we approach your interconnection needs
with complete open-mindedness.

For more new ideas and specific information, write
for your copy of “SPECTRUM.” Amphenol Industrial
Division, Bunker Ramo Corp., 1830 South 54th Ave.,
Chicago, lllinois 60650.

E]AMPHENOL
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Now our most popular thick-film
resistor networks are ready and
waiting, in quantity, at your A-B
electronics distributor. Pull-up
networks and terminator net-
works with tolerances of *2%
in popular values from 68 ohms
to 22K ohms. All in compatible

m Actual Size
¢l

700 ohms = *

resistor n

° now available
0 off-the-shelf

Pullupsor
termlnatgrs —
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values. '
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It

s about cost,
s about quality.

14 lead .300 series DIP’s. Or if
you need something special we'll
quickly custom design any cir-
cuit that'll fit into a 14 or 16 lead
DIP. And we mean quickly. Over-
all specs include: absolute toler-
ances to *+.5%. Tracking =50
ppm/°C (and lower). TCR to

+100 ppm/°C. Write for free
technical publications 5850 and
5851. Allen-Bradley Electronics
Division, 1201 S. Second St., Mil-
waukee, W1 53204. Export: Bloom-
field, NJ 07003. Canada: Cam-
bridge, Ontario. United Kingdom:
Jarrow, Co. Durham NE32 3EN.

ALLEN-BRADLEY
\evaiitr /2

Milwaukee, Wisconsin 53204
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Megabit memory
to use CCDs

Intersil develops
12-bit C-MOS
microprocessor. . .

. . as Rockwell
plans to produce
8-bit p-MOS device

Remote tester
checks
credit terminals
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Electronics newsletter

Eyeing the replacement of rotating disk memories with charge-coupled
devices, Bell-Northern Research of Ottawa, Canada, is putting together
an experimental 1-megabit, 16-bit-word memory system using 128 of
its proprietary 8,192-bit CCD memory chips [Electronics, June 21, 1973,
p. 28). The system, being readied for evaluation by the end of this
month