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Dialight
sees a heed:

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

See Dialight.

or snap-in mounting.
without barriers in
need a legend that’

The cap hasametal
insert designed for
proper heat dissi-
pation. Cap is illu-
minated by a T-1 3%
incandescent lamp
in voltage range
to 28V. Lamp can
be easily replaced
without special
tools from front of
panel.

More ‘than 12 colors
available in round,
square, or rectangular
shapes in six basic
sizes—1" to 1%".

s white when "‘off” and red, green, amber,

when ‘‘on or colo both “on" and

y ne ble switch proven in thou-

installat Matching indi with sar front-

a P rance are also availabl na from our
d-wide distributor network.

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.

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

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

Terminals are gold plated for oxidized free
solderability, and come in choice of solder

blade or pc terminations.

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

Alternate, momentary, and snap-action con
tacts with ratings to 5 amps. All switch con-
tacts are gold plated for high reliability.
Normally 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.

NOW LISTED IN UNDERWRITER'S
RECOGNIZED COMPONENTS INDEX.

Dialight Corporation, A North American Philips Company « 60 Stewart Avenue, Brooklyn, N.Y. 11237 (212) 497-7600

DIALIGHT
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SURPRISE!

MIL . -qualified LEDS PINs and
Sehotlkw right ofl the shelf.

Now HP can offer you military-qualified LED lamps, PIN diodes and Schottky
diodes right from stock. Our LEDs are just right for applications needing a brilliant
long-life indicator. Our PIN diodes are ideal for attenuating and our Schottkys are
designed for high level detection, switching or gating. In addition to military-qualified
devices, HP provides standard high reliability test programs, patterned after MIL-S-19500,
for many more products. For more information. contact your nearby HP field engineer

m[’ PART NO E [

e oSS [ TSmO HEWLETT \ip, PACKARD
"SCHOTT 2 X 1INE | MIL-5-19500/444
il J ‘ il Sales and service from 172 offices in 65 countries
| LED LAMP 57 . feiip e it et LW e
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You may work out in the
rough, but you can still
L expect smooth, labora-
tory performance from
the new 7155 Portable
Strip Chart Recorder from
Hewlett-Packard. You can
power this portable servo
recorder from a recharge-
able battery or plug it
into any external source, DC or AC
from 48 to 440 Hz. And it’s rugged
enough for a hard day’s work in trucks,
field stations, airplanes or remote sites.
HP kept the 7155 simple to keep it

Circle 2 on reader service card

S s AN A R e s

The middle of nowhere.
And HP new battery powered strip chart recorder

tough and reliable. And accurate to
0.5% of full scale with overshoot of
less than 0.05 in.

Disposable pens and coated paper
give you a sharp, clean trace that dries
instantly. The writing system is so
trouble-free you can even run the
recorder upside-down.

With up to nine hours of self-
contained power, you can pick up and
take off for almost anywhere. The
7155 operates to spec in a temperature
range from —28°C to 65°C. And a
see-through front cover protects against
dirt and moisture. The price is $985

works like it’s still plugged in at the lab.

(domestic USA price only).

HP’s portable recorder weighs under
30 pounds, loaded with all the options
...including front panel limit switches,
retransmitting pot, notch filter,
remotely controlled event marker and
battery.

Get details on the portable recorder
you can count on to work like it
never left the lab. No matter where
you take it. Or where you plug it.
Contact your nearest HP field repre-
sentative or write Hewlett-Packard,
1501 Page Mill Road, Palo Alto,
California 94304.

11402

HEWLETT ﬁ PACKARD

Sales, service and support in 172 centers in 65 countries.
Palo Alto, California 94304 Offices in principal cities throughout the U.S
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23 Electronics Review Highlights
SOLID STATE: First oxide-isolated C-MOS circuits, 33
What's next for Isoplanar? 34 The cover: Mixed feelings about the New Year, 93
Mixed linear processes boost chip performance, 35 The highly profitable 1973, as Electronics’
COMMERCIAL ELECTRONICS: Aerospace firm makes hose control, 35 annual survey of the U.S. electronics mar-
e kets shows, would certainly trigger almost
CONSUMER ELECTRONICS: TV kit features electronic tuning, 38 ’ o y trigg
GOVERNMENT ELECTRONICS: Five-year plan stresses IC reliability, 38 as good a 1974—if it weren't for the energy
NEWS BRIEFS: 40 crisis and a slowdown in the rest of the
MICROWAVES: Electrqn beam makes L-band filter, 42 economy. This Situa‘tion, however, could
ENERGY: Electronics firms push conservation, 42 even promote sales of computers and auto-
57 - Electronice Inernational matic proQuctlon.a‘nd test. equipment. Cover
INTERNATIONAL: Electronics stars at boat shows, 57 sculpture is by William Shields.
AROUND THE WORLD: 57 A detailed breakdown of the various mar-
L kets is given in the pullout chart on page
"1 Probing the News qH7

THE ECONOMY: Company chiefs look at 1974, 71
INTEGRATED ELECTRONICS: Custom LS| fades into background, 74

; ; Executives weigh 1974’s shortages, inflation, 71
COMMUNICATIONS: U.S. seeks to build emergency-care net, 80

Though differing in the importance they at-

94 1974'U.S. markets torecast tach to the energy and materials shortages
Solid state, 95 Commercial, 108 and the shakiness of the economy, the
Lead-time outlook, 96 Instruments, 110 heads of electronics companies and divi-
Computers. 493 insidsteial, 112 sions agree that the difficulties can be sur-
Consumer, 103 Business outlook, 112 ,

Components, 105 Packaging & production, 114 vived.
abalinstociet i i iR A simple technology for complex displays, 123

>3 Technical Articles In an ac-coupled gas-discharge display,
DISPLAYS: Ac-coupled gas-discharge display multiplexes digits, 123 which operates on capacitive instead of the
DESlG'\tlER‘S CASEtBOOlf: ¢g|c qtl;e'!s amplifier tf;usﬂgp' 131 usual resistive principles, addressing and
i ransistor array cuts cost ot a H H : H :

ENGINEER'S NOTEBOOK. LED cirutt ahecks power connections, 138 multiplexing is straightforward since a small
LEDs help tune FSK demodulators, 139 digit segment and a large message block
LEDs regulate voltage for C-MOS applications, 140 can share the same drive line.

1517 New Products Circuits that take their lead from LEDs, 138
IN THE SPOTLIGHT: IC simulates power transistor, 151 The light-emitting diode's unique combina-
COMPONENTS: Gas-discharge display is simple, 155 tion of electrical and optical properties is ex-

INSTRUMENTS: Audio unit makes tape range wider, 162

15 i i ircui r in r- -
SEMICONDUCTORS: Impatts pulse at up to 12 W, 172 ploited in circuits for checking power-sup

DATA HANDLING: Disks include safety features, 183 ply COnneCtlorjs. regulating C-MQOS
COMMUNICATIONS: Tester isolates network faults, 193 voltages, monitoring overvoltages, and tun-
MATERIALS: 204 ing FSK demodulators.

Departments And in the nextissue. . .

Publisher’s letter, - Electronic vision for the blind . . . a power
Readers commer transistor with built-in overload protection
40 years ago, &

~ditorial 13 .. . how to choose between methods of
People, 14 high-frequency counting.

Jeetings, 24

Electronics newsletter, 29
Nashington newsletter, 53
Washington commentary, 54
International newsletter, 59
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New literature, 211
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Publisher’s letter

ur annual trilogy of market

reports is rounded out in this is-
sue with the in-depth report on how
the U.S. electronics industries have
fared in 1973—and where they are
headed as 1974 begins. You’ll find
the start of the report on page 93
and a four-page foldout chart de-
tailing the market categories follow-
ing page 116.

Taken together, the reports for
the U.S., for Europe, which ran in
the December 20 issue, and for Ja-
pan, which was in the November 22
issue, show quite well how sudden
were the effects of the Arab “oil di-
plomacy” moves.

When we began research for the
Japan report back in September,
there was some concern about
energy supplies, but only in the fu-
ture. There was no inkling of the
blow about to be dealt by the
Middle East oil-producing coun-
tries. The big concern in Japan was
over maintaining its all-important
markets in Europe and America.

Then the energy crisis struck with
full force, changing the tone of our
European report. While Europe’s
electronics companies were doing
well, the sudden curtailment of oil
shipments—and the ensuing disrup-
tion of material supplies and trans-
portation patterns—caused many
executives to hedge their predic-
tions. Indeed, there started to be
genuine concern for next year.

Finally, when the Electronics staff
fanned out over the U.S. to com-
plete the domestic market report,
electronics firms were no longer just
assessing the impact of the energy
crisis, but they were beginning to
adjust to, and develop alternate
plans for, living with fuel curtail-
ments. In fact, many were mapping

ways to help ease the situation by
marketing electronic devices and
systems for controlling energy con-
sumption.

Major questions still remain, de-
spite the over-all optimism endemic
in the electronics industries. No one
is yet certain whether or not fuel
cutbacks will stall the boom elec-
tronics is now enjoying. But, as
traced in our three market reports,
the sudden arrival of a worldwide
crisis is having a major impact on
the worldwide electronics market.

nd what do the leaders of U.S.

electronics companies think of
the problems facing them as 1974
begins? We’ve asked the captains of
the electronics industries to talk
about what’s troubling them—from
energy and materials shortages to
the possibility of a recession. We've
wrapped up their views—which are
remarkably varied—in the Probing
the News section (see p. 71).

Should the Government take a
strong hand to prevent what a con-
sensus feels will be a recession, how-
ever mild, in 1974? Or should the
Government keep its hands off and
its nose out of things? The answer:
yes—depending on who you’re talk-
ing to. What’s more, about as many
executives think the energy crisis
won’t matter much as think it is a
very worrisome situation. Others are
convinced shortages will hurt, but
there are some who see no slowing
of their materials flow. But all are
worried about something as they
greet 1974,
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- The small ec

Sine, square and triangle waveforms from
0.002Hz to 2MHz at a price you can handle.

If you're in the market for a low-cost, versatile square wave output enables synchronization, gating
function generator, we've got the unit for you. and blanking. Model 5700 is the ideal choice for a
Model 5700 is the little big man of our 5000 series, broad range of electronic applications from research
with multifunctions, balanced output and a general to calibration. With this performance at a bargain
versatility unmatched at the price. It featuresa price why shop around?
1000:1 tuning dial, covering the whole audio
spectrum on one frequency range. The 50 ohm  For fast action, call (617) 491-3211, TWX 710
single ended output and 600 ohm balanced output 320 6583, or contact your local KH representative
are controlled by a common attenuator. An auxiliary listed below.

LW/ cpoHN-HITE

CORPORATION
580 Massachusetts Avenue, Cambridge, Massachusetts 02139

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., Des Plaines (312) 298-3600; IND., Indianapolis (317) 244-2456; MASS,,
Lexington (617) 861-8620; MICH., Detroit (313) 526-8800; MINN., Minneapolis (612) 884-4336; MO., St. Louis (314) 423-1234; N.C., Burlington (919) 227-3639; N.J., Haddonfield (609)
795-1700; N.M., Albugquerque (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; CANADA, Montreal, Quebec (514) 636-0525, Toronto, Ontario (416) 444-9111, Stittsville, Ontario (613) 836-4411, Vancouver, British Columbia (604) 688-2619.
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Put on
a greal

dispiay...
OOO®

with Intronics’
new, fast
multiplying DAGS.

The first in a line of fast multiplying digital to
analog converters from Intronics, specifically
designed for high speed graphic display
applications. The dynamic characteristics of
models MDI 1201 & 1202 are optimized to ensure
straight vector generation in your CRT displays,
by minimizing delay time variation. And these
models offer a fast settling time of 500ns, a
wide bandwidth analog input of 4MHz, a low
temperature drift of S5ppm/°C, and a high
output impedance, all with no external
trimming required.

Whether your application is graphic displays
(generation of vectors and alphanumeric char-
acters), scaling analog signals by digital com-
mand, synchro conversion, data normalization,
or digital modulation systems, Intronics’ fast
multiplying DAC modules provide the speed and
accuracy you require at the right price. Don’t
settle for less. Specify Intronics’ MDI DACs for
your high speed data conversion applications,
they won’t throw you a curve.

7 N

o 1/\IJI\ ®
INnronics

57 Chapel Street, Newton, Massachusetts 02158 U.S.A
617-332-7350, TWX 710-335-6835

Overseas Call

Brussels, Belgium 35-97-91  Tel-Aviy, Israel 53459

Milan, ltaly 9043983

The Hague, Holland 678380
Maidstone, England 54224

Helsinki, Finland 11-123
Paris, France 9077844
Munich, Germany 524181
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Readers comment

Ranking military DACs

To the Editor: There appears to be
an error in the Electronics News-
letter, “10-bit DAC needs but 30
mw,” [Electronics, Dec. 6, 1973,
p. 35]. It was claimed that Analog
Devices’ unit “is the first micro-
electronic DAC—either monolithic or
hybrid—to operate monotonically
over the full military-temperature
range.” This is inaccurate.

Since 1970, Precision Monolithics
has supplied monotonic monolithic
DACs that operate over the full mili-
tary-temperature range. Further-
more, these devices have guaran-
teed linearity and a full-scale
temperature coefficient.

Stephen R. Pass
Precision Monolithics Inc.
Santa Clara, Calif.

Correcting drift

To the Editor: In your Designer’s
Casebook, “Capacitor corrects drift
for analog data amplifier [Electron-
ics, July 19, 1973, p. 114], Charles A.
Walton describes a principle first
developed and utilized by me in the
latter part of 1964 and disclosed
publicly on June 14, 1965, and again
as a news release in April 1966.
Carl A. Budde
Euro-Pacific Financial Corp.
Encino, Calif.
® The author replies: Mr. Budde’s
publication of the principles consists
of less than a full sentence near the
end of an article and, in my opinion,
is insufficient to convey the concept
to a reader. It certainly would not
appear in standard technical bibli-
ographies.

The automatic-zeroing principle
has been around for some time. A
version of it appeared in “Analog
Computers” in the 1950s. It oc-
curred to me independently in 1960,
when I modeled it with relays. A
reference in British literature
pointed out that, for a vacuum-tube
amplifier, when the input is
grounded and feedback is unity,
then the drift voltage appears at the
output.

I put it all together with field-ef-
fect transistors, part of the multi-
plexer, and the existing switchable
gain-control circuits. I made it work
and published the method.

Electronic switching in France

To the Editor: Your article, “Tele-
communications market in France is
up for grabs,” [Electronics, Electron-
ics International, Nov. 8 1973], im-
plies that the maximum capacity of
the E10 Platon time-division-multi-
plex switching equipment is 6,000
lines; it is actually 15,000.

And, although the article gives
the contrary impression, there are
many more lines in operation with
E10 exchanges than with E11 (Me-
taconta space-division-multiplex)
types. As of Oct. 31, 1973, there
were 16,000 E10 lines and 900 El11s.

Henri Bustarret

French National Tele-
communications Research Center
Paris, France

Watching the weather

To the Editor: “Your article,
“Weathermen look to Finland,”
[Sept. 13, 1973, p.86] creates the
mistaken impression that all the ad-
vances in weather measurement are
being made abroad. Much of this
technology was conceived and de-
veloped in the U.S. and is now
being used by the National Weather
Service. The use of long-range navi-
gation aids for windfinding was pro-
posed by Beukers Laboratories Inc.
in 1965, and Beukers equipment is
being used by a number of coun-
tries.
Samuel H. Goldstein
Great Neck, N. Y.

The comedian was not human

To the Editor: In my Engineer’s
notebook, “Getting the most out of
the digital voltmeter,” [Electronics,
Dec. 6, 1973, p. 134]. The “calibra-
tion” currents shown as 5 milliam-
peres should have been 1 mA for the
200-ohm and 2-kilohm ranges.

It would seem that you have a co-
median in the typesetting depart-
ment. My name is published as
Louis M. Xuster Jr., 1BM Korp.

Louis M. Puster Jr.

Kingston, N.Y.

® Mr. Puster is korrect. There was a

comedian in the typesetting depart-

ment, but it was a machine—not a

man. The names were garbled in

transmission of our computer-typeset
copy to the printer.
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to see...

Thanks to large, sharp, clear panels offer low cost drive write to Burroughs Corporation,
characters, and uniform circuitry and low-power con- Electronic Components
brightness, the PANAPLEX™™ | sumption. Division, P.O. Box 1226, Plain -
pangl display is the first Most significant, the uniquely field, Nevy Jersey 07061; onf call
choice of calculator users. simple single envelope con- our.spemal sales/application
The spft, orange-red neon struction of PANAPLEX Il panel assistance number, (201) 757-
glgw is easy on the e){es, yet displays offers premium reli- 34.00. Our representative
bnghtenoug_h to pe VIewed abilty at the best price per digit will show you why. ..
comfortably in brightly lit ... now and in the future!

offices. o . ;

Manufacturers find that cal- For additional information

culators using PANAPLEX 11 about PANAPLEX Il panels

panel displays sell better; and and how to solve your read-

at the same time, PANAPLEX || out problems,

calculato

people
prefer PAN

LEX I

PANEL DISPLAYS

I

‘ m
:

ACTUAL SIZE BR09250M

Burroughs _.
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(2X actual size)

= the

MI suppressors

Series JX2000/3000 Subminiature Filters. ..
Broadest Line of Ultra-Small Interference
Control Components Available ...

in 4 weeks or Faster!

® High performance filters avail- ® Small in size yet big in reliabil-

able in 5 different circuits—
Feed-thru, L, PI, T, 2L ... for a
wide variety of applications, in-
cluding power and control lines.

@® High insertion loss character-
istics...based on require-
ments of MIL-F-15733.

® Hermetically-sealed . . . with
glass-to-metal seals in corro-
sion resistant metal cases.

ity . . . particularly useful for in-
dustrial and military high-
densitypackaging applications.

Excellent stability, even under
adverse environmental condi-
tions, over operating tempera-
ture range of —55 C to +125 C.

Threaded-neck construction...
effectively isolates input and
output terminals.

selected units NOW available
OFF-THE-SHELF from your
Sprague Industrial Distributor

For complete information, write for
our new 16-page Engineering Bulletin
8132 to: Technical Literature Service,
Sprague Electric Company, 35
Marshall St., North Adams, Mass. 01247.

SPRAGUE

THE MARK OF RELIABILITY

THE BROAD-LINE PRODUCER OF ELECTRONIC PARTS
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40 years ago

From the pages of Electronics, January, 1934

Electronic progress looks ahead

The year 1934 opens with many
new developments in electronics in
sight. Not only is research driving
further into the fundamental char-
acteristics of electron behavior, but
phenomena of the laboratory are
being harnessed and put to work in
the shop, while applications already
made in everyday life are bound to
spread and increase in number.

Electron velocities such as never
before attained, short of the cosmic-
ray particles themselves, are the
basis of new experimentation in
Massachusetts and California. Tele-
vision has become myriad-eyed,
with new possibilities of detail and
new intensities of screen projection.
The new science of “electron optics”
is receiving special study, as new
uses loom ahead for the cathode-ray
tube. Facsimile may become as
common in the home as the loud-
speaker. And the millions of hours
of enforced leisure under the New
Deal will result in increased markets
for radio sets, sound-pictures, and
other electronic amusement devices,
with an accelerated special prosper-
ity of which the electronic industries
already had a taste in the closing
months of 1933.

In radio broadcasting, the 500-
kw. station commands the American
scene, and undoubtedly others will
be installed to keep WLW company
during 1934. Even the Federal Ra-
dio Commission now accepts “high
power” to the extent of 50 kw. for
regular operation, and the value of
strong signals to override static and
carry entertainment to far-off farm
dwellers, is recognized. Improve-
ment in tone-quality of transmission
is still a primary concern, although
the broadcasters are apparently still
far ahead of the average home in-
stallation, with its carelessly
slapped-up antenna and inadequate
receiver.

The present difficulty of improv-
ing tone fidelity, by extending the
upper limit beyond 3000 cycles, is
the vast quantity of man-made and
natural static and the comparative
weakness of even the largest broad-
cast stations to override that noise.

Electronics/January 10, 1974



“The principal quality of any synthesizer is spectral purity.” wmicrowaves, nov. 72, p. 50

Purity is justone good reason
for choosing S-1) synthesizers.

Another is economy. Systron-Donner programmable synthesizers not
only provide the purest signals attainable today but cost substantially less
than comparable systems.

That’'s because Systron-Donner’s approach eliminates the need for
costly frequency multipliers. S-D uses octave band signal sources—1-2,
2-4,4-8 and 8-12.4 GHz. See the difference this makes:

The old way

Frequency is multiplied,
and so is noise.

QUTPUT
MW BANDS

The S-D way

No multipliers.
No noise multiplied.

OUTPUT
MW BANDS

Comparison of phase-locked systems providing Fo to 4 GHz.

So, in one grand stroke, S-D’s design reduces unwanted noise prob-
lems, slashes systems costs, and significantly telescopes system size by
eliminating multipliers. (S-D’s panel is 7" high.)

S-D offers a full range of synthesizers tailored to your needs. .. from
multi-channel satellite communications systems to manual or automated
bench testing.

Features include: AM and FM capability, leveled outputs, fast switch-
ing, continuous sweep and stepping capability, choice of high stability
oscillators, 1 Hz resolution, attenuator—the whole works.

S-D’s national sales and service organization backs this product line.
Contact your Scientific Devices office or S-D at 10 Systron Drive, Con-
cord, CA 94518. Phone (415) 682-6161. Europe: Munich, W. Germany;
Leamington Spa, U.K.; Paris (Port Marly) France. Australia: Systron-
Donner, Melbourne.

10 107 10° 10¢ 10° 100 107 10°

—40 \
-50

A BT e~

(dB BELOW CARRIER)
|
=

IFIED FLQOR

TYPICAL SINGLE SIDEBAND PHASE NOISE IN Hz BANDWIDTH

OFFSET FROM CARRIER (Hz) MODEL 1603

Specifications Model 1603
Leveled output +13 dBm *0.5 dB

Frequency accuracy as good as reference
oscillator

Frequency resolution 10 KHz standard,
1 Hz optional

Frequency stability (internal oscillator)
3 x 107 per 24 hours

Phase noise —85 dB at 1 KHz from carrier
in a 1 Hz bandwidth

Spurs —70 dBm minimum
Harmonics —20 dBm minimum

SYSTRON @ DONNER

Albuquerque, (505) 268-6729; Baltimore, (301) 788-6611; Boston, (617) 894-5637; Burlington, NC (919) 228-6279; 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) 834-1682; 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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AMD-approved MOS parts aren’t your
ordinary run-of-the-mill second-source
devices. We start by picking the most
popular designs on the market. Then —
because we just can’t leave well enough
alone — we make them better.

Before you buy any MOS parts,
be sure they're AMD-approved.

When you’re shopping for MOS, take
our list along. It shows our versions of
more than 20 of the most popular MOS
devices on the market. Every one 1s
built to MIL-STD-883 at no extra charge.
Every spec 1s guaranteed to be as good
— or better —than the original. Every
part 1s available for immediate delivery.
Yes, we're in MOS for keeps. And
we've gotten so good at making other
people’s designs better, we’ve become
the preferred source. If you want spec
sheets or app notes, call or write and

9

we'll rush them to you.




Am1002
Am101A
Am1101A1
Am1402A
Am1403A
Am1404A

Am1405A

Am 2505

Official AMD-Approved
MOS Parts List

(as of January 1, 1974.)

Dual 128-Bit Static Shift Register
256-Bit Random Access Memory
256-Bit Random Access Memory
Quad 256-Bit Dynamic Shift
Register

Dual 512-Bit Dynamic Shift
Register

Single 1024-Bit Dynamic Shift
Register

512-Bit Dynamic Recirculating
Shift Register

Am1406/1506 Dual 100-Bit Dynamic Shift

Register

Am1407/1507 Dual 100-Bit Dynamic Shift

Register
512-Bit Dynamic Recirculating
Shift Register

Am2512

Am3341

Am2802
Am2803
Am 2804
Am 2805
Am2806

Am2810
Am2841

(Tobe continued...)

1024-Bit Dynamic Recirculating
Shift Register
64 x4-Bit FIFO Memory

For improved performance, use:

10 MHz Quad 256-Bit Dynamic
Shift Register

10 MHz Dual 512-Bit Dynamic
Shift Register

10 MHz Single 1024-Bit Dynamic
Shift Register

512-Bit Dynamic Recirculating
Shift Register

1024-Bit Dynamic Recirculating
Shift Register

Dual 128-Bit Static Shift Register
64 x4-Bit FIFO Memory

AMD MOS: One more reason why
we're going to be the sixth largest maker

of integrated circuits 1n the United States
YIS TS,

Advanced Micro Devices, Inc. 1
(#15, going on #6.)

Advanced Micro Devices, Inc. 901 Thompson Place, Sunnyvale, California 94086 / TWX 910-339-9280/ TLX 346306.

For product or sales information, call the AMD sales representative nearest you. In Sunnyvale, Bill Seifert at (800) 538-7904 (toll-free
from outside California) or (408) 732-2400. In Upstate New York, Tom Sapere at (315) 463-8592. In the eastern United States, Steve
Marks or Jack Maynard at (516) 484-4990; in Washington/Baltimore, Ken Smyth at (301) 744-8233; in Boston, Paul Macdonald at
(617) 861-0606. In Mid-America, Chuck Keough at (312) 297-4115. In the Los Angeles area, Steve Zelencik or Russ Almand at
(213) 278-9700. In the Northwest, Shel Schumaker at (408) 732-2400. In the United Kingdom, Des Candy at Herne Bay (Kent) 61611
And in Germany, Hermann Lichotka at (0811) 594-680.
Advanced Micro Devices is distributed nationally by Cramer and Hamilton /Avnet Electronics
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Or any new way.

Then sit back and watch your Ise display elec-

tronics get your ideas across. Beautifully.

In an eye-easy fluorescent green glow.

At the same time, they’re low on voltage and

current drain.

High on stability.

Pick the readouts that offer more of everything,
; including variety, for a whole host of digital
| display ideas.

They’re a difference you can see.

. DMCL12H (NEW)

Display module w/counter & latch

® Fluorescent green glow.

® 12-pin connector.

@ Three performance perfect models.

® Custom ROM programming with other
than BCD and seven-segment output.

No.2-7-7, Higashi-Shinbashi, Minato-ku, Tokyo, Japan P.O.Box 46 Ise-city, Mie Pref., Japan
Tel: 433-6616~9 Telex: J26546
Cables: "ISEWORLDREP"” TOKYO

Representative: Los Angeles, Paris, Munich, Amsterdam, Stockholm, Vienna, Milan, Bombay, Hong Kong, Taipei.
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Editorial

Energy and electronics

The energy crisis and its consequences are now
a major preoccupation of our industry, as it is of
most thoughtful Americans. As our annual
market survey and forecast in this issue shows,
uncertainty is diluting what would normally be
Jjubilance on emerging from a fantastically
prosperous year of growth and entering another
period of solid gains.

The electronics industries must cope with the
energy shortage on two levels. Of immediate
concern is whether energy allocations will
permit the diffusion furnaces to stay on, the
lathes to turn, and the soldering irons to keep
warm at a rate that will permit order backlogs to
be filled. Longer term, how much will the energy
difficulties of electronics’ industrial customers
blunt the insatiable demand that sparked the
record growth of 1973?

Up to this point, there has been remarkably
poor leadership coming out of Washington, and
that has led to the confusion and planning
vacuum that now seem to exist. Amid the
controversies now being engendered by talk of
rationing, allocations, and cutbacks in
industrial output and services, there’s danger
that the contribution that electronics technology
can make toward solving the energy problem
might be overlooked.

Part of the solution lies in attaining a greater
measure of independence from fossil fuels
through the development of economical and
plentiful alternatives. But President Nixon’s
Project Independence or any other development
program will take at least a decade. And in the
meantime, with the help of electronics
technology, our society can and should convert
from a consuming society to a conserving one.

The optimization of any fuel-consumption
situation, whether it is in a car, at home, or in
an industrial plant, is basically a measurement
and control problem. And this is precisely where
electronics technology shines. The possibilities
are vast for eliminating the substantial waste
that occurs in energy consumption in industry,

Electronics/January 10, 1974

on the road, and in the home. Electronic
controls for heating, lighting, and air
conditioning, for example, can make all these
systems more efficient. Controls on appliances
could assure that they use only the energy they
need for the job, and no more.

In autos, electronics can measure conditions
of temperature, pressure, and speed and then
adjust the fuel-air ratio for maximum efficiency.
Electronics can control the ignition to eliminate
waste. Electronics can signal the driver audibly
and visually that he is exceeding a preset speed
limit—or even prevent him from doing so.

On a larger scale, and in the longer term, any
alternative energy systems—be they nuclear,
coal-gasification, or solar-generating systems—
will require electronic instrumentation and
controls. And electronics can play a significant
role in monitoring and controlling pollutants

from these new energy sources.

If travel is going to be curtailed by the energy
crisis, then electronics can help by obviating the
necessity to travel, for instance, to business
meetings or technical conferences. If video
telephones and data terminals became
universally available at reasonable cost—
coupled with fast facsimile transmitters—much
traveling could be eliminated, and human as
well as mechanical energy would be conserved.

Obviously, these steps alone are not going to
be enough. Major legislation involving limits on
size, horsepower, and gasoline consumption of
cars; a renaissance of mass transit, and above
all a large infusion of funds to underwrite the
required R&D are vital necessities.

In the past, America responded to grave
national emergencies, such as world wars, or
well-defined national goals, such as the space

program, with unsparing technological efforts
that were ultimately successful. The energy
crisis has the same elements and requires no
less. The electronics community has the
technology, the ability, and the will to
participate—and even lead—in such an effort.
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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 milliwatts 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.
Although 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/MODEL 500L
* Flat 27 dB gain 2 MHz to 500 MHz

* 1.7MHz to 560MHz usable coverage
« Thin film construction
« 8dB noise figure

« Failsafe

40 WATT/MODEL 240L

* 20kHz to 10MHz
coverage

* More than 40w linear
power output

* Up to 150w CW & pulse
output

* Works into any
load impedance

* Metered output

20 WATT/MODEL
420L

« 150 kHz to
250MHz coverage .

* 20 Watts power
output

* Low noise figure |

*45db = 1.5dB
gain

¢ Class A
linearity

100 WATT/MODEL

3100L

« 250 kHz to
105MHz coverage

* More than 100w
linear output

* Up to 180w CW & pulse

* Works into any load

« Unconditionally stable

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

Buchholz predicts growth in

computers and communication systems

In a recent reorganization, Bunker
Ramo Corp. centralized its manage-
ment and moved more of its corpo-
rate officers to company headquar-
ters in Oakbrook, Ill. Emerging
from the shuffie in one of the top
spots is John Buchholz, previously
group executive at Amphenol and
now a senior vice president—what
he calls “a manager of a bunch of
presidents.” To be exact, he is the
manager of 17 Amphenol and Borg
Instrument division presidents, 27
plants, and 9,000 people.

While Buchholz was group execu-
tive, Amphenol revenues grew over
50% in the past two years, “and we
like to believe that our market op-
portunities haven’t grown 50%.” But
gaining a bigger share of market
dollars is a tough task in the mature
connector industry: “every one of
our major rivals is an extremely well
run, formidable company,” Buch-
holz explains.

The new senior vice president ex-
pects growth for the next several
years to come from computers and
peripherals, telecommunications
and telephony, and, especially for
Amphenol, from international mar-
kets. Buchholz feels that “internal
growth is the way to grow with the
greatest possible assurance of suc-
cess. It’'s a simple philosophy of
ours—the devil you know is better
than the devil you don’t know.”

Buchholz predicts sluggish growth
rate for Amphenol in 1974, followed

Manager of presidents. Bunker Ramo’s
John Buchholz predicts growth in comput-
ers, peripherals, telecommunications, tele-
phony, and in overseas markets.

by a resumption of growth in the
mid-1970s. He does not know where
the impact of the energy crisis will
be felt most—from suppliers, cus-
tomers, or Government—but does
10t anticipate production cutbacks.
The strongest pressures may be in-
tangible. The rather clumsy han-
dling of the energy crisis, coming on
top of the effects of Watergate, is
eroding confidence in the Govern-
ment, “and prosperity, after all, is
basically man’s confidence in his
country and himself,” Buchholz ob-
serves.

Marren heads
changes at AMI

American Microsystems Inc., Santa
Clara, Calif., is about to undergo
one of the most crucial changes in
its corporate life: switching from
MOs products that are about 90%
custom to a balanced mix of one-
third custom, one-third standard,
and one-third memory products.
The man behind the change in
product mix is Bernard Marren,
recently named vice president and
chief operating officer.

The metamorphosis, expected to
be finished by 1976, was contem-
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MOSTEK
broadens its

memory family

with a pair of
4096-bit

static ROMs in
high-volume
production.

The memory makers at
MOSTEK present the

MK 2500/2600P series MOS
ROMs with 700 nsec access
times. Perfect high-
performance alternates for
the MM 5232 and FSC 3514
...and proven in volume
production!

The new series of high-
speed static ROMs is
designed to store 4096 bits
of information through

programming one mask
pattern. 512W x 8B or
1024W x 4B organization is
offered on both circuits.
Programming turn-around
times are typically just six to
eight weeks with production
back-up fully assured.

MOSTEK's new ROMs
feature full DTL/TTL input/
output capability, operation
from standard +5V to —12V
power sources, and ion-
implantation to provide
constant current loads at
lower power.

Great MOS memories are
easy to get from MOSTEK.
Like the popular MK4006P
1024-bit dynamic RAM.

MOSTEK MEMORIES
ROMs

MK2300P 2240-bit Character
Generator

MK2400P 2560-bit ROM

MK2500/2600P 4096-bit ROMs

RAMs

MK4006P 1024-bit dynamic RAM (400ns)
MK4008P 1024-bit dynamic RAM (500ns)
MK4007P 256-bit static RAM (900ns)
MK4102P 1024-bit static RAM (450ns)

Plus the other RAMs and
ROMs listed in the handy
table below.

What's more, you'll find
state-of-the-art technology in
all MOSTEK memory circuits.
For example, the recently
introduced 1024-bit static
RAM, the MK4102P, offers
industry’s first combination
of ion-implantation and
N-channel silicon gate
processes...with 450 nsec
access timel!

Check on the MOSTEK
memory line-up with your
local MOSTEK representative.
Or contact MOSTEK,

1215 West Crosby Road,
Carrollton, Texas 75006,
(214) 242-0444.

MOSTEK

MOSTEK moves forward...in memories.




\Uhat you should
know ahout

SLIMSWITCHES

SERIES 23000 SNAP-IN SLIMSWITCH

A List prices start at $2.50 per switch module, (or only 25¢ per switch
function, avg. .../ess than most toggle, pushbutton, lever, slide or rotary
switches

B Snap-in mounting cuts installation costs by eliminating mounting holes and
hardware and lets you relax your panel cut out tolerances.

C The molded-on bezel stops installation “headaches’ by covering irregular
panel cut outs, chipped paint, and scratches.

D They're only .315" (8mm) wide, so you can put more switches into a given
space. That's why we call 'em SLIMSWITCHES.

E Our unique assembly strap lets you put switch assemblies together fast,
without tools.

F Why not stock parts and build your own switch assemblies? Or we’ll
assemble them for you at no extra cost.

G Plenty of output code options, too!

H They're good for a million detent operations. Just like more expensive
switches.

ihey're built by DIGITRAN the originators of the
DIGISWITCH the first switch of its type anywhere
and that’s your guarantee of high quality for

the price. QQ‘ &
i'here is a Digitran authorized distributor 0‘?‘ %o‘\é,
and a sales engineering group in your \\\é& O\«\Q %\\“
area. Call them, or send for details 2) O
about the new SLIMSWITCH

Q% $

by %,

today. o«‘?‘{o &?&"i@i%"Q
\{_\

More Digitran products are VS\ &

shown on pages 1148 and FONCUEN
Q T S

1149, Vol. 2, of your LR

1973 74 EEM Directory. o ™
.;\\'%\0%%0 &
OV &
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plated before Howard S. Bobb, for-
merly president, handed the reins
over to Marren. The product change
was necessary, says Marren, because
AMI at any given time “either had
too much or too little business.” An-

Marren’s challenge: anticipating trends.

other hazard of the custom business,
he adds, is that when “a customer
catches a cold, we catch pneu-
monia.” Standard products are a
“different game,” he says, and a
tougher one. But for Marren, the
product change simply provides a
big challenge—“anticipating trends.”

Another change in AMI is the
doubling of its sales since the first of
the year, with a “proportional in-
crease in marketing. We’ve beefed
up R&D, since that’s what keeps us
in a leadership position,” Marren
says.

The firm is gearing up for the
future, when AMI will branch into
the subsystems business, as well as
components, timing devices, aux-
iliary-memory products, shift regis-
ters, and circuits for musical instru-
ments, watches, and appliances
“Heavy concentration” will be
placed on memory products (such as
RAMs and ROMS), says Marren, be-
cause “it’s a huge market, and we
must have a major position.”

Already, Marren has forecast
AMI’s RAM production at 10% for
1973 and about 33% by 1976. The
company will make three new RAMs
in 1974, and it is working on a fast
n-channel cache memory.
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instrument, you'd expect
to fool with a battery
regularly, recharging it
or replacing it.

Not with The
7l Danameter.

The battery will last
you at least one year. And
even if you find a way to
wear it out, you're only
talking about 69¢.

Liquid Crystal Readout.

The specifications on the Danameter
show at a glance that this is a more
accurate instrument than the one it’s
designed to replace.

Yet there is
_ another type of
| inaccuracy The
‘8§ Danameter

solves—in an

even more
s dramatic way.

These are

the errors that occur every day in reading
an analog voltmeter. Scales are hard to
separate. Increments of measurement are
greatly restricted. Precise readings are
difficult to make.

When you measure with The
Danameter, you interpret nothing. All you
are shown is a number that is precisely
the information you require.

It’s accurate to a degree that you
never imagined possible in an instrument
at this price.

The Danameter
$195.

Once you have selected the prop
function position, The Danameter
instantly interprets, selects, and conve
your information. It shows in a large i
liquid crystal display that adjusts to all =
light conditions. Even direct sunlight.

Automatic
Polarity.

In measuring
voltage, you're
accustomed to
swapping leads to
get a reading.

The Danameter instantly determines
polarity, and then displays it as either
positive or negative. All in a fraction of a
second, with no help from you.

Almost indestructible.

The Danameter has only one function
selector. It’s recessed behind the molded
edges of its cycolac case. You can drop it
on concrete. You can kick it down the hall.

When you pick it up, it'll be working
perfectly.

It’s the first true portable instrument
of its kind. For $195.
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Model 2000 Danameter Specifications

Warranty: 1 year.
Measurement Functions: (4) DC volts, DC current, AC volts and ohms.

Contact your nearest Dana representative.

Typical Specitications: Ask him to show you The Danameter.
DC Volts Alabama, Huntsville — (205) 534-9771

Ranges 2V, 20V, 200V, and 1KV Arizona, Phoenix— (602) 957-9110

Resolution ImV California, Los Angeles area—(213) 772-7320

Overload protection 1000V DC or peak AC, any range California, Sunnyvale — (408) 245-3700

Accuracy +(.5% Rdg. + .05% Range) California, La Jolla—(714) 459-3351

Polarity Automatic Colorado, Denver —(303) 771-0140

Input Resistance 10 Megohms Connecticut, Hamden — (203) 281-0810

Normal mode rejection 50 dB min. at or near 60 Hz Florida, Orlando — (305) 894-4401

Ilinois, Chicago — (312) 539-4838
Indiana, Indianapolis —(317) 253-1681

AC Volts Kansas, Shawnee Mission — (913) 722-1030
= Maryland, Wheaton — (301) 942-9420

Ranges 2V, 20V, 200V, and 1KV Massachusetts, Wakefield — (617) 246-1590
Resolution 1mv Michigan, Farmington — (313) 477-7700
Overload protection 1000V peak AC, 250V DC, any range Michigan, Kalamazoo — (616) 349-9666
Accuracy *(1.5% Rdg. + .15% Range) to 5 KHz Minnesota, Minneapolis — (612) 537-4501
Input Resistance 2 Megohms Missouri, St. Louis — (314) 567-3636

New Jersey, Fort Lee — (201) 224-6911
New Mexico, Albuquerque — (505) 255-2330

DC Current New York, Rochester — (716) 328-2230

New York, Vestal — (607) 785-9947
Ranges 20pa, 2mA, 200 mA and 2A New York, Metro New York Area— (516) 487-4949
Resolution .01 pa New York, Syracuse — (315) 437-6666
Accuracy +(1.5% Rdg. + .1% Range) North Carolina, Burlington — (919) 227-3630
Overload protection 250V DC or RMS Ohio, Dayton — (513) 278-5873

Ohio, Cleveland — (216) 333-5650

Ohio, Worthington — (614) 888-4466
OHMS Oklahoma, Norman — (405) 364-8320

Pennsylvania, Pittsburgh — (412) 824-3760
Hanfes. 2000, 20803, MG a4 20000 Pennsylvania, Blue Bell — (215) 542-1490
Resolution .1ohm 9
Accuracy +(2% Rdg. + .15% Range) Texas, Houston —(713) 686-9627
Maximum current Texas, Dallas —(214) 358-4643

firough unk 1mA Texas, San Antonio — (512) 828-0937
ey e Utah, Salt Lake City— (801) 272-3861
Washington, Seattle — (206) 763-2755
Wisconsin, Brookfield — (414) 786-1940

General
Canada:
Battery One 9V dry battery B.C., Vancouver— (604) 732-7317
Est. battery life 1year at normal usage Manitoba, Winnipeg — (204) 475-1732
Test leads Included Nova Scotia, Halifax — (902) 455-0670
Size 4"H x 7Va"W x 2Y4"D Ontario, Downsview — (416) 638-9218
Weight 111%: Ontario, Ottawa — (613) 728-4624
Overload Fully protected on all ranges Quebec, Montreal — (514) 735-4565
Price Europe:
B —Brussels 02-3396 00
Model 2000 Danameter $195.00 CH —Mutschellen 05754655
D — Darmstadt 06151-26661
DK —Naerum 01-804200
i F —Paris 027 5686
Accessories GB —Luton 582-24236
Part No. | — Milan 02- 4982451
2040 R.F. Probe (to 200MHz) N —0slo 02-674590
2030 H.V. Probe (to 30Kv) NL —Baarn 02154-6110
2020 Carrying Case S —Solna 820410
2060 Extra Test Leads SF —Tapiola 90-460 844

D R n R Dana Laboratories, Inc., 2401 Campus Drive, Irvine, California 92664, U.S.A.
Telephone (714) 833-1234, Teletype 910-595-1136, Telex 678-341

Other countries: Contact DANALAB INT'L Headquarters 119/121 Rue Anatole France, 1030 Brussels, Tel.: 02-41 45 50/ Tlx: 23662




Heres a dependable, quick-delivery source
for Zero Defect

High Voltage
Silicon Rectifiers

e MEETS STRINGENT ENVIRONMENTAL REQUIREMENTS.
e HIGH TRANSIENT VOLTAGE RATINGS.

o EXTREMELY LOW LEAKAGE.

o WORKING VOLTAGE RANGE...200V. THROUGH 50kV.

If you're looking for on-time delivery of miniature and microminiature

High Voltage Silicon Rectifiers, look no further than ERIE. You simply can't
our zero defect rectifiers since these units were first designed for high reli
night vision, lunar and aerospace applications. Their small size makes ER
rectifiers ideal for thick film substrates, miniature power supplies, airbor
displays, CRT displays, color TV, microwave ovens and other industrial
commercial applications where small size, reliability and superior performr
are critical. All ERIE High Voltage Silicon Rectifiers feature conservativi
ratings, fast recovery time, fast turn-on time, wide operating tempera
high transient voltage ratings, low reverse leakage and unsurpassed
~ ERIE also offers double sealed, miniature Full Wave Bridge Recti
perfect for P.C. use, with ratings up to 1000 volts per leg. So think
ligh Voltage Silicon Rectifiers. Write TODAY for our new 24-pa
'High Voltage Components and Devices. 4

g~




DIVAS COMPUTROLLER . BEGAT AND...

An Episode in the True Chronicle
of the DIVAS, Proudest Peripheral
Family in the Computernorld.

Forever stored in the computerworld memory is that
incredible marriage four years ago, immortalized by
this painting, of mini processor technology to DIVA
controller — a marriage that united distinguished
minicomputer families with great storage capacity
disc drives of the IBM 2311 and 2314 types.

Once again, the elite of the computerworld find
themselves at what appears to be a joyful celebration.
They had been summoned here by a mysterious
masked messenger who said only that they must
come to witness an astonishing event. Marvel at the
great throng! DEC, Data General, T1, Interdata —
all of those with whom DIV A controller has inter-
faced in the past are here. A driving murmur fills the
hall as all speculate upon the possible reason for this
grand assemblage. Bits of conversation issue from
the minis.

ontroller

- P 7%
7 Y
7]
s 2,

g Count DIV A Disc Drive

“\ Mini Processor :
“They say mini processor and DIV A controller are now proud
parents. They say we are here to see the spin off.”

“No, no,” unwinds another mini. ‘‘Another marriage is my input.
DIV A plans a bold coupling that will further maximize us minis.
That's the way I read it.”

“‘Saving money. A million dollars saved on the purchase of a DIVA
system, as compared with a comparable IBM system. T hat’s news.
That’s why we're here.”’

On and on minis calculate. Discs and tapes drive and search. Output
increases rapidly. Information is being transferred at fantastic rates —-
up to 624K bytes/sec by a DIV A Disc Drive 30 system alone. The
combined interchange of data reaches din-like proportions.

Iam NOW. Born full-blown of
mini processor and DIV A con-
troller. Brought to maturity by
expanded research facilities and a
rapid growth curve. I was begat to
interface all minis with IBM com-
patible 3330 type drives.”

A tumultuous spontaneous excla-
mation of surprise and joy thunders
from the throng. Mesmerized by
this magnetic figure, they see he is

a DIVA in every way: powerfully-
built, solid-state throughout,
capable of simultaneous control of
up to eight disc drives in either mini
or IBM formatting.

Holding up his medallion for
silence, COMPUTROLLER speaks
again. "Today I take a mini bride.
Come rejoice with me. LLearn how
greatly I expand the memory and
speed of my chosen one.”

BUT WHAT HAS HAPPENED?

Two awful, blinding electronic
flashes coupled with ear-piercing,
supersonic cracks of sound reveal a
shrouded figure holding up the
DIV A medallion. Instantaneously
all eyes focus upon this command-
ing sight. A shuddering gasp sweeps
the hall, followed by electric silence.
The newcomer steps forward and

a sonorous pronouncement issues
from deep behind royal purple
robes.

“I am DIVA COMPUTROLLER
here to tell you of my mighty
workings.”’ :
COMPUTROLLER? COM-
PUTROLLER? All units go into
search mode.

“‘Nor will you find me in your

memories. | was not. Computroller
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DIVAS COMPUTROLLER ., PDP ll Z\ND
3330 TYPE_ DISC r VAl
DRIVE= UNITE-.

AN INCREDIBLE-
MARRIAGE-.

An Episode in the True Chronicle
of the DIVAS, Proudest Peripberal
Family in the Computernorld.

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. ' - ‘ VARIE -
Officiating at the ceremony is Duke DIV A Disc Duke DIV A 4 : “ 7 /2N / '
Drive, direct descendant of IBM compatible 3330  Disc Driye_ R Y,

type disc drives.

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

o ; T . formance? And why — throughout this entire
And with COMPUTROLLER providing a buffering ~ P¢L.! ; :
sector, data will be transferable at the rate of 645,000 festivity — has COMPUTROLLER remained hidden

s under his purple robe? Is there more to
bytes/sec,”” marvels Nova II. COMPUTROLLER than meets the eye? Be
sure to join us for the next episode in the True
Chronicle of the DIVAS
when we will hear the
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.

“And keep in mind,’" interrupts a breathless
TI 980A, “‘that with “f
COMPUTROLLER
controlling eight drives,
mini will have access to 1.6
billion 8-bit bytes of
data!l”

But, hush! Listen to Duke
DIV A repeating those
always-inspiring words:

“With the data stored in
me, and with provided
interconnecting cables and J
distribution panel, [ now I} ‘
pronounce you linked in g
holy matrimony.”’

<

Resounding cheers befitting :u, 2 Bl
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.”’

Electronics/January 10, 1974 Circle 23 on reader service card 23



If you could save up to 30%

without losing anything by using

this new10mm ceramic trimmer capacitor,
wouldn’t you want to know it?

. E. F. JOHNSON COMPANY
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Meetings

Annual Meeting: American Associ-
ation of Small Research Companies,
Quality Inn, Washington, D.C., Jan.
23,24

Reliability and Maintainability Sym-
posium: IEEE, Biltmore, Los An-
geles, Calif., Jan. 29-31.

International Solid State Circuits
Conference: IEEE, University of
Pennsylvania, Marriott Hotel, Phila-
delphia, Feb. 13-15.

Computer Conference (Compcon):
IEEE, Jack Tarr Hotel, San Fran-
cisco, Feb. 26-28.

Aerospace and Electronics Systems
Winter Convention (Wincon): IEEE,
Marriott Hotel, Los Angeles, March
12-14.

Zurich Digital Communications In-
ternational Seminar: IEEE, Swiss
Federal Institute of Technology,
Zurich, Switzerland, March 12-15.

International Convention (Intercon):
IEEE, Coliseum and Statler Hilton
Hotel, New York, N.Y. March
25-29.

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

International Reliability Physics
Symposium: [EEE, MGM Grand Ho-
tel, Las Vegas, Nev., April 2-4.

International Optical Computing
Conference. IEEE Computer Society,
Zurich, Switzerland, April 9-11.

Optical and Acoustical Micro-Elec-
tronics: IEEE, Commodore Hotel,
New York, N.Y., April 16-18.

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

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

Pittsburgh Conference on Modeling

and Simulation: ISA, University of
Pittsburgh, Pa., April 24-26.
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Now you can intermix
low level, high level and
. simultaneous sample & holcl inputs

STSIER 620

Processor

SYSTEM 620.
A BETTER MOUSETRAP

In less than 2 years, our
amplifier-per-channel System
620 has become industry’s most
popular high speed data
acquisition system. Today,
thousands of channels are per-
forming reliably in the field. In
scores of applications from
Turbine Engine Test to Earthquake
Engineering. Now System 620 is
even more flexible than before.
With 3 input amplifier options, four
analog-to-digital converters and
several computer interfaces to
choose from. So here’s the latest
chapter on System 620, the new
approach in data acquisition.

LOW LEVEL
AMPLIFIERS

Our field proven low-level
differential amplifiers are perfect
for strain gages & thermocouples
since transducer signals are
isolated right at the source. Our
specs are impressive, too. With gain
accuracy of 0.01%, 2 microvolt
stability and 120 dB common mode
rejection. More protection, too. If one
channel gets wiped out by an
overload, the rest don’t feel a thing.

MR 2515

»&"-‘J"'“.~~~“~-“‘.—.“-“-“'-

pe |

A R X X S

ACTIVE
FILTER

NEW HIGH LEVEL
AMPLIFIERS

m TN T b SR SR S R S A :#"
Since high gain isn’'t always
required, we've added an amplifier
option which, for just $80 a channel,
provides system gain of 1 to 400.
That’s more than adequate for many
applications. Yet, retains all the
features of our low-level amplifiers.

— ] m—

NEW SIMULTANEOUS
SAMPLE & HOLD
AMPLIFIERS
Mﬁé:ki,—:i'ﬁﬂ:l{‘?’f{eyx =

Low level sample & hold
amplifiers are absolutely necessary
in applications such as transient
and vibration analysis, where data
must be grabbed in a few
nanoseconds or time correlation of
data is important.

Low level, high level and
sample & hold amplifiers can be
freely intermixed in System 620.

el

And each amplifier in the
system includes an active low
pass filter with selectable cutoff
frequency. Another important
point. Continuous analog output
is available on all channels.

%( FOUR ADC OPTIONS l

System 620 now has four
analog-to-digital converters to
choose from. If you need high
accuracy, we can give you 14 bits at
20kHz. In most systems our
economical 12 bit, 10 kHz analog-
to-digital converter will suffice.

Or if higher speed is your need,
specify 12 or 15 bits at 50 kHz.

{ COMPUTER INTERFACE

System 620 has been interfaced
with a number of computers, both
large & small. Interface hardware
and software is available for most
popular computers.

For the up-to-date story on
System 620 — the new approach to
data acquisition — phone or send
for our brochure today.

B (NSTRUMENT CORPORATION
1088 E. Hamilton Rd., Duarte, Calif. 91010
Tel. (213) 357-2281 TWX 910-585-1833




wing with the

Amphenol connectors help
assure correct weight

in new automatic
weighing system.

Meat merchandising has taken a big step
forward with advanced solid state circuitry.
The system includes a scale, mini-computer,
and a printer in an integrated modular pack-
age that can weigh and price meat in seconds.

Amphenol 221 Series micro-miniature con-
nectors share the responsibility for transmit-
ting weight and price data to the mini-comput-
er. Their low cost, sturdy design, and high-
reliability contact configuration make them
ideal for this application.

The 221 Series does the same kind of reliable
work in a variety of equipment in the elec-
tronic data processing, telecommunications
and home entertainment industries.




Amphenol connectors
help transmit computer
data in new high

speed printer.

A unique
modular ma-
trix printer
was recently
developed to
interface with
mini-comput-
ers, medium-
speed batch
terminals, and other installations requiring
high speed data output. Data is received at up
to 75,000 characters per second. The data is
then carried through PC cards to a printing
head with an output of up to 165 characters
per second.

Precise signal input and data output depend
on consistent and accurate information flow.
That’s why this peripheral systems manufac-
turer specifies Amphenol 225 Series PC con-
nectors and 6034 Series trimmers. They also
rely on Amphenol connectors as an important
link to the power supply portion of the printer.

new electronics

Amphenol assembly
services help produce
new credit card
verifier.

A major
computer cor-
poration re-
cently devel-
oped a new
computerized
credit system.
To eliminate a
costly invest-
ment in production equipment and inventories,
they turned to the Amphenol Cadre Division.

All assembly and material supply is now
handled by Amphenol people including compo-
nent preparation, stuffing and wave soldering
of printed circuit boards, hand wiring, and
mechanical assembly. In addition, unique
quality control tests are carried out.

Over 500 units have already been produced
with excellent turnaround time and high prod-
uct quality. They are now in use by a nation-
wide resort and restaurant chain for added
customer convenience and man-hour savings.

= AMPHENOL

For more information, contact these manufacturing/sales facilities. United States: Amphenol Components Group,
1830 S. 54th Av., Cicero, IL 60650 Canada: Amphenol Canada Ltd., 44 Metropolitan Rd., Scarborough, Ont. Great Britain:
Amphenol Ltd., Thanet Way, Tankerton, Whitsable, Kent, England West Germany: Amphenol-Tuchel Electronics Gmbh,

8024 Deisenhofen bei Munchen, West Germany France: Usine Metallurgique Doloise, 92a
France Australia: Amphenol Tyree Pty. Ltd., 10-16 Charles St., Redfern, N.S.W. 2016
105 Bhosari Industrial Area, Box 1, Poona 26, India Japan: Daiichi Denshi Kogyo K.K.,

Tokyo, Japan 151

98 Avenue de Gray, 39100 —Dole,
stralia India: Amphetronix Ltd.,
0, 3-Chome, Yoyogi, Shibuya-ku,
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Fixed resistor
difference

is visible to
the naked eye.

serious about cost,
be serious about quality.

Paying the lowest price for fixed re-
sistors doesn’'t mean they're costing
you less. Split an A-B resistor apart
and discover the difference between
Allen-Bradley and all the others. Our
exclusive hot molding process forms
the elements into an integral structure.
Physically strong. With a densely
packed, uniform resistance track. Note

how the leads are firmly and thorough-
ly imbedded to reduce circuit noise.
Hot molding is just one way we have
engineered more quality into our re-
sistors. Consistent A-B quality that can
lower your installed costs and put
more reliability into your products. If
you think all resistors are the same,
read “7 ways to tell the difference in
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fixed resistors. See your A-B electron-
ics distributor, or write Allen-Bradley
Electronics Division, 1201 South
Second Street, Milwaukee, Wisconsin
53204. Export: Bloomfield, New
Jersey 07003. Canada: Allen-Bradley
Canada Limited, Cambridge, Ontario.
United Kingdom: Jarrow. County
Durham NE32 3EN.

Allen-Bradley

Milwaukee, Wisconsin 53204




Rockwell rivals
bipolar, N-MOS with
C-MOS RAM . . .

. . as company
prepares trio
of new memories

Diffusion-furnace
controller permits
easy power cuts

ICs tested at
high temperature
for little added cost

Electronics/January 10, 1974
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Aiming to stake a claim to a major portion of the high-performance
standard-memory market, Rockwell International will introduce in
March the industry’s first 1,024-bit C-MOS random-access memory to be
built on a sapphire substrate. Although smaller C-M0S/SOS random-ac-
cess memories are available, the RAM from Rockwell’s Micro-
electronics division in Anaheim, Calif., offers the same 1-kilobit single-
chip capability that’s become so cost-effective in high-speed semicon-
ductor memories. And the speed-power tradeoff, when compared to
that of bipolar or MOS 1,024-bit RAMs, is extremely attractive.

The access time of the Rockwell static RAM at 10 volts is a swift 60
nanoseconds, compared with 60 to 80 ns for bipolar and 100 ns for MOS.
Power dissipation is only 100 milliwatts when operating, 10 mw in
standby; for the other types, the operating drain is 300 to 500 mw. And
like the others, the Rockwell part, which will be come in a 16-pin DIP,
can be driven at 5 v at slower speeds.

Also coming from Rockwell’s standard-memory department are three
additional devices. There’s a 4,096-bit C-MOs-on-sapphire read-only
memory that boasts a 60-nanosecond access time, while dissipating
only 1 milliwatt of standby power, an erasable (or read-mostly) ROM
built with nitride technology, and what promises to be the first commer-
cially available nonvolatile MNOS RAM—a 1,024-bit, 5-microsecond de-
vice, scheduled for early 1974, that will be guaranteed nonvolatile for
60 days.

With the pressure on semiconductor makers to somehow reduce the
power consumption of their diffusion furnaces, a control device devel-
oped by the Lindberg division of Sola Basic Industries may attract a lot
of attention. The control reduces furnace temperatures during nonpro-
cessing periods, such as weekends, without damaging the quartz tubes.
For example, the company says that cutting a process temperature of
1,200°C to 900°C for 60 hours can mean a kilowatt-hour saving of 16%
per tube.

Says William McEntire, product manager: “The control device does
away with the need to reprofile an array of diffusion tubes by adjusting
temperature controls. Such an adjustment might require an entire day.”
Lindberg says its controller, marketed through Lindberg-Tempress in
Los Gatos, Calif., permits the mere flip of a switch to bring the tem-
perature back up to set point in 10 to 35 minutes.

A new machine that allows ICs to be tested dynamically at high tem-
peratures for only a fraction of a cent more than tests at room tempera-
ture may revive the controversy over guardband testing. Developed by
International Production Technology, Sunnyvale, Calif., the machine
heats dual-in-line packages to temperatures as high as 125°C in a hot-
air chamber and loads and unloads a test fixture at a rate of 3,600 pack-
ages an hour.

IPT developed the machine, which interfaces with most automatic
test systems, for computer manufacturers concerned that guardband

29



Fairchild plans
subnanosecond-
ECL line

Intersil readies
4,096-bit PROM

Hughes utilizes
pad relocation
for C-MOS, ECL

Addenda

30

Electronics newsletter

tests would be inadequate to check the reliability of MOS dynamic RAMs
operating in high-density memory systems, where hot spots may occur
during system operation. In guardband tests, the circuits are tested at
room temperature, and test limits are adjusted to allow for expected
performance changes at high temperatures. The technique is generally
used to test commercial circuits.

Now that Fairchild has entered subnanosecond ECL by introducing a few
simple Isoplanar II gates about a year ago [Electronics, Feb. 15, 1973,
p. 41], it has developed an improved ECL line at those speeds. Gates are
ready for introduction in a few weeks, says Thomas A. Longo, vice
president and general manager of the Digital Products group. In a few
months he says the company will begin marketing complex special
functions—starting with a gigahertz-frequency prescaler for TV tuners
and communications systems.

The growing demand for programable read-only memories for micro-
programing has induced Intersil to develop a 4,096-bit PROM that’s
scheduled for appearance in the second half of 1974. The new device
will join Intersil’s recently announced 2,048-bit PROM. Joseph Rizzi,
vice president of R&D, says the 4,096-bit memory is fabricated with a di-
electrically isolated bipolar process that uses thin epitaxial layers, two
levels of metalization, and Schottky diodes. A program is recorded by
means of a new version of Intersil’s blown-junction technique. Rizzi
maintains that, although other 4,096-bit PROMs are available, the Inter-
sil isolation process “results in smaller devices having higher yields and
potentially lower prices.”

Hughes Aircraft Co. is applying to C-MOS and ECL its pad-relocation
technique for full-chip LSI. The company’s work up to now has been in
the ubiquitous TTL family using 5400-type circuits, but ECL and C-MOS
appears to offer significant advantages over TTL. ECL is much faster, and
C-MOS dissipates minimum power. Hughes says the pad-relocation tech-
nique [Electronics, Sept. 13, 1973, p. 40] is an alternative to printed-cir-
cuit boards with the addition of much higher density and lower costs.

In ECL, using the same pad-relocation techniques and only part of a
wafer, the Hughes group has made a 4-bit ECL multiplexer that operates
at 50 megahertz. The 0.5-by-1-in. chip is packed in a 78-pin standard
package 1 by 2 in.

The IEEE has made good on its threat to move the Intercom show
from New York to Boston in alternate years [Electronics, Feb. 15, 1973,
p. 27]. Intercon will be combined with Nerem, a meeting traditionally
held in Boston in the fall. The first joint show will be in Boston in 1976
and then alternate between the two cities each spring. . . . Gallium-
arsenide Gunn diodes with power levels near those of the newest Im-
patt diodes [Electronics, Dec. 20, 1973, p. 25] may be available soon
from Varian Associates. The company says it has started supplying
samples with 5 and 10 watts peak power output at less than 1% duty
cycle. . . . MCI has won an injunction in Federal court requiring Bell
System companies to provide interconnection for MCI’s network.
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WE PUT 14 YEARS OF

- THYRISTOR EXPERIENCE

And that means a better industrial product. Our
performance record proves it. In industrial/commercial
applications, the use of Unitrode SCRs doubled last year
and has doubled again this year. For the military, Unitrode
supplies more lead-mounted SCRs than everyone else
combined. Unitrode is the only SCR supplier with Military
Qualification Approval on all TO-5 and TO-18 mil. specs.
Why this kind of acceptance? Our experience. It means

a lot to people who've had experience with less.

Our broad line of SCRs including plastic and hermetically
sealed metal types offers a wide range of choices for
literally hundreds of applications. The Unitrode SCR
product line ranges from our very popular, rugged

LI R P

INTO EVERY

UNITRODE SCR.

0.8 amp TO-92 plastic package and TO-18 hermetically
sealed series to our 1.6 amp TO-5 and TO-39 series.
Some series are available to 600 volts.

It's what you would expect from a company that makes
thyristors a major part of its effort—not just a sideline.

For fast action, call Sales Engineering collect at

(617) 926-0404 Unitrode Corporation, Dept.24Y

580 Pleasant St., Watertown, Mass. 02172. For the name
of your local Unitrode representative, dial (800) 654-9200
toll free or in New York State (516) 294-0990

collect. Check listing below for your nearest

Unitrode distributor.

Unitrode Franchised Distributors: ARIZ., Kierulff, Phoenix (602) 273-7331; CAL., Kierulff, Los Angeles (213) 685-5511, Palo Alto (415) 968-6292, San Diego (714) 278-2112; CANADA,
Schweber, Toronto (416) 925-2471; COLO., Kierulff, Denver (303) 343-7090; FLA., Schweber, Hollywood (305) 927-0511; GA., Schweber, Atlanta (404) 449-9170; ILL., Schweber, Elk
Grove (312) 593-2740; MD., Schweber, Rockville (301) 881-2970, Technico, Baltimore (301) 828-6416; MASS., Schweber, Waltham (617) 890-8484; MICH., Schweber, Troy (313) 583-9242;
N.J., Schweber, Somerset (201) 469-6008; N.M., Kierulff, Albuquerque (505) 272-1055; N.Y., Schweber, Rochester (716) 328-4180, Westbury (516) 334-7474; N.C., Schweber, Raleigh
(919) 832-8881; OHI0, Schweber, Beachwood (216) 464-2790; TEX., Kierulff, Garland (214) 271-2471, Hamilton-Avnet, Dallas (214) 638-2850, Houston (713) 526-4661, Lenert, Houston
(713) 225-1465; UTAH, Alta Electronics, Salt Lake City (801) 486-7227; WASH., Kierulff, Seattle (206) 763-1550

See EEM Section 4800 and EBG Semiconductors Section for more complete product listing
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ouThonzed GE dls’mbutor
or GE Electronic Com-
ponents Sales Office

o from General Electric
Semiconductor, Electronics

Park, Bidg. 7-49, Syracuse
Y. 13201

HYRISIORS

GENERAL ELECTRI(
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Significant developments in technology and business

First oxide-isolated
C-MOS circuits cut
chip area by one-third

Fairchild’s Isoplanar
process promises full
C-MOS capability and could
lead to C-MOS LSI devices

The benefits of passive isolation,
previously available only in memory
circuits, are now being offered in
logic circuits as well. Fairchild Semi-
conductor’s Isoplanar C-MOS stan-
dard logic family [Electronics, Dec.
20, 1973, p. 25] provides pin-to-pin
compatible with the standard 4000
series but in a format almost one-
third the size of conventional 4000 c-
MOS. This cuts the chip size of a typ-
ical C-MOS logic chip—a quad gate—
down from about 3,000 to 2,000
square mils. More significantly, be-
cause the Isoplanar technique al-
most doubles the density of transis-
tors in the internal logic stages,
Fairchild is planning faster me-
dium-scale-integrated C-MOS and is
even thinking of large-scale-inte-
grated C-MOS.

Fairchild will start introducing
the family, dubbed 34000 C-MOs,
this month with a dozen logical
equivalents of RCA 4000 types. Be-
sides additional 4000 types, the fam-
ily will include proprietary data-
processing, watch, clock, and au-
tomobile circuits.

The process is similar to the one
that Fairchild initially developed to
make high-speed emitter-coupled-
logic circuits [Electronics, Feb. 15,
1973, p. 41]. In fact, the C-MOS wa-
fers are manufactured by the Bipo-
lar Logic division.

The Isoplanar process eliminates
the guard rings, or channel stops,
that must ordinarily be diffused

Electronics/January 10, 1974

around every C-MOS transistor. In
Isoplanar C-MOS, those diffusions
are replaced by etching away the
edges of the transistors and growing
silicon dioxide in the holes.

Another departure from conven-
tional C-MOS processing is the use of
epitaxial wafers. The Isoplanar and
epitaxial processes are combined
with silicon-gate MOS and ion-im-
plantation methods.

Quirks out. To each output, Fair-
child adds two inverter-like buffer
stages. Each stage is a comple-
mentary pair of p-channel and n-
channel transistors. The logic itself,
made with very small transistors,
drives the intermediate buffer,
which then drives an oversized out-

put buffer. This arrangement results
in a more powerful, truly comple-
mentary output buffer. The change,
which takes four extra transistors
per output, cures the gremlin-like
problems that sometimes crop up in
C-MOS systems.

In comparison, the logic stage of a
conventional design directly drives
the output line. A NAND gate, for
example, is simply two p-channel
transistors in parallel and two n-
channel transistors in series. Since
the two pairs are not matched, gate
delays and output impedances can
vary with input-signal rise times and
states.

According to Fairchild engineers,
that input pattern sensitivity causes
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ISOPLANAR C-CMOS

Size reduction. Because Isoplanar C-MOS reduces capacitance and guard rings, it results
in a device about one-third smaller than conventional C-MOS.
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Isoplanar C-MOS. Pin-to-pin compatible
with standard 4000 series, Isoplanar devices
have more stable output impedances.

output-waveform distortions that
grow worse with the number of in-
puts per gate and the number of cir-
cuits in series, particularly when the
logic is operating slowly at low volt-
age. The sensitivity, they say, some-
times causes “‘mysterious” errors in
system-logic operation when certain
data-word patterns are being pro-
cessed.

Fairchild says that the signal
gains in the buffers also improve
noise immunity, make gate delays
and output rise times independent
of input shapes, and square off the
output waveforms.

National Semiconductor Corp.
held the previous record with a 360-
microampere drive spec for the 74C
family, while Fairchild has a 400-
microampere family spec. Such high
currents make C-MOS more compat-
ible with transistor-transistor logic
as well as improving line-driving
speed. Output currents of conven-
tional design drop with circuit com-
plexity because the room available
on the chip for large output transis-
tors drops with circuit complexity.

Speed in. The extra buffers don’t
slow down the 34000 chips. On the
contrary, Thomas A. Longo vice
president, says, the Isoplanar pro-
cess reduces transistor sidewall ca-
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Besides C-MOS, most of Fairchild’s
upcoming digital designs will be
Isoplanar. The gamut will range
from logic operating at gigahertz
frequencies, through MOS memo-
ries, to an n-channel micro-
computer, according to Thomas A.
Longo, vice president and general
manager of the digital products
group, and Philip R. Thomas, MOS
division manager.

To isoplanar random-access
memories already in production, the
emitter-coupled logic department
will be adding its fast-ECL line intro-
duced last year [Electronics, Feb.
15, 1973, p. 41]. The devices will
operate at subnanosecond speeds
and be fully compensated for vari-
ations in power-supply voltages and
operating temperatures. Gates will
be ready for introduction in a few
weeks, Longo says. And within a
few months, there will be complex
special functions, starting with a
gigahertz-frequency prescaler for
television tuners and communi-
cations systems.

Fairchild made some simple
Isoplanar Il ECL gates last year to
demonstrate the speeds—600 to
650 picoseconds—attainable with
oxide-isolated bipolar logic. Com-
pensation was accomplished by
putting voltage regulators and ther-
mal resistors on the chips. Longo
says that the result is the industry’s
first ultrafast, compensated logic
line—one that should overcome past
difficulties in designing with ECL.

A gigahertz prescaler is one of
the better ways of automating
vhf/uhf television tuners, says Eric
G. Breeze, a Fairchild engineer who
works with TV manufacturers on
new tuner designs. By reducing fre-

What'’s next for Isoplanar technology:
gigahertz logic and MOS microcomputer

quencies, it allows an MOS LSI cir-
cuit to handle the more complex
control functions. A companion
MOS control and channel-display
circuit is being designed, along with
alternative all-MQOS controls.

The MOS division is also prepar-
ing an n-channel, microprogramed
central processor unit for general-
purpose microcomputers and con-
trol applications. Thomas expects it
to be on the shelf late this year. It is
designed to interface directly with
bipolar logic and a variety of memo-
ries. ““We want to produce one
CPU,” Thomas remarks, ‘“‘but we
will have a number of peripherals to
expand the CPU's power.”

Later on, the peripherals may in-
clude high-density charge-coupled-
device memories. Fairchild is devel-
oping these to replace conventional
rotating peripheral memories in
large computer systems. ‘“We can
see the advantages of coupling our
ccb and microprocessor develop-
ments,’”” Thomas says.

Shift registers. Thomas’ division
is already producing p-channel
Isoplanar shift registers and will
have an Isoplanar counterpart of In-
tel Corp’s 1103 p-channel dynamic
RAM soon [Electronics, Dec. 6,
1973, p. 35]. He and Longo won't
identify specific future memory
products, but they hint that both n-
channel RAMs and fifos (first-in,
first-out, variable-rate shift regis-
ters) will come.

As for fifos, Thomas notes that
while conventional shift-register
sales are leveling off, fifo sales are
growing. They are popular as buffer
memories because data can be put
in at one rate and taken out at an-
other.

pacitances enough to reduce on-chip
delays an over-all 20% in gates and
more than 20% in complex circuits
and the added line-driving current
raises that to as high as 50% to 100%
in system assemblies.

Although the first parts are 4000
designs, “We may make some 74C
parts later,” Longo says. He expects
Philips of the Netherlands to pro-

duce the Isoplanar versions soon.
Philips took a license as did TDK
Fairchild Corp. in Japan, a joint
venture with TDK Electronics. TDK
Fairchild is not yet producing MOS,
but will do so in about 18 months,
Longo says.

Longo believes that before 1980,
c-MOs will dominate the industrial
and computer peripheral logic mar-
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kets now served primarily by TTL.
[soplanar C-MOS, in particular, he
says, is fast enough for 75% of in-
dustrial applications and speedy
enough “to make it uncomfortable
now for low-power Schottky TTL.”
The difference between Isoplanar
C-MO0Ss and low-power Schottky-gate
delays is not great—30 to 40 nanose-
conds versus 15 to 20 nanoseconds—
and the Schottky devices dissipate
far more power, he points out. De-
spite the higher speed of 34000 c-
MOS, it uses no more power than
standard 4000 C-MOS. @

Mixed process
boosts linear action

Combining a standard comple-
mentary bipolar process with the
various n- and p-channel MOS pro-
cesses on the same chip has become
a hot trend in advanced linear pro-
cessing. Witness the chopper-stabi-
lized operational amplifier intro-
duced by Harris Semiconductor
[Electronics, Aug. 16, 1973, p. 125]
that combines vertical and horizon-
tal npn and pnp gain structures and
an MOs chopper circuit on the same
chip.

Now the Melbourne, Fla., firm,
adding complementary FET inputs
to its process, has built an experi-
mental high-speed inverting-type
amplifier that sports a slew rate as
high as 320 volts per microsecond, a
gain bandwidth of 70 megahertz, an
open-loop gain of 2 X 10 and a
current output of 50 milliamperes.

According to Jim Beasom, who
developed the process at Harris,
new levels of system integration
could be achieved by combining
linear and logic circuits on the same
chip. A new line of products, led by
the inverting operational amplifier,
will be introduced next year by Har-
ris, and Beasom expects a produc-
tion line dedicated to the process by
the end of this year.

The technique is a modification of
Harris’  polysilicon-dielectric-isola-
tion technique. An n-type slice is se-
lectively etched and filled with p-
type epitaxial material. Then dif-
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fused nt and p* buried layers are
formed, and a thick—10-20 mils—
polycrystalline-silicon layer is de-
posited. The slice is then polished
from the back, using the standard
dielectric-isolation method until the
polishing plane intersects the p-type
epitaxial layer.

Standard device processing is
then used to form the devices on the
dielectrically isolated n- on n+ and
p- on pt islands. The finished pro-
cess includes discrete bipolar de-
vices with breakdown voltages in
excess of 50 v and cutoff frequencies
over 500 MHz. Beasom feels that us-
ing n-channel depletion-mode MOS
is advantageous in linear appli-
cations because devices can be oper-
ated around the zero-voltage-bias
level. Early work at Solid State Sci-
entific Corp., Montgomeryville, Pa.,
emphasized the need for vertical
bipolar pnp and npn devices [Elec-
tronics, Aug. 31, 1970, p. 72].

RCA also has a process for com-
plementary-bipolar and Mos de-
vices. It utilizes enhancement-type
devices for MOS and a lateral or sub-
strate pnp structure. This technique
tends to degrade performance of the
pnp devices. Many companies have
npn and C-MOS on a single chip. For
example, Motorola Inc., Micro-
power Systems, and Intersil Inc.
have announced devices utilizing
this technology. O

Commercial electronics

Aerospace firm turns
out fire-hose control

Fire control has taken on a new
meaning for the Government-con-
tract-oriented engineers at Grum-
man Aerospace Corp. They have
developed a fire-hose control that
adjusts the flow of water electron-
ically.

With the control, a fireman di-
recting a water stream at a hose’s
nozzle can quickly regulate the wa-
ter flow. Usually, the man at the
nozzle must shout directions back to
an operator on the pumper truck.
Even with walkie-talkies, the confu-

sion and noise at most fires make
this a cumbersome routine. And
where radios are not used and hose
lengths are long, valuable time is
wasted just getting a message
through to the pumper.

Grumman’s engineers, borrowing
from the automatic fault-monitoring
systems pioneered in the space pro-
gram, also designed its Nozzle
Pump Operator to oversee the oper-
ation of the pumper truck. The unit
monitors such items as the oil pres-
sure, temperature, and speed of the
engine driving the water pumps,
and the battery voltage of the unit
itself. Grumman points out that its
system frees the pumper operator
for other fire-fighting chores.

The electronic design of the sys-
tem, which also includes a specially
designed flow-control valve in the
pumper-truck, is fairly straight-
forward, says Joel L. Bernstein, the
electronic engineer on the project in
Grumman’s advanced development
department. Between the end of the
hose and the nozzle itself is an en-
coder-transmitter mounted on a 9-
inch-long aluminum cylinder

Nozzle control. Using aerospace tech-

nology, Grumman developed a fire-hose-
control device that regulates water flow.
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Electronics Index of Activity
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1972

Segment of Industry

Consumer electronics

Defense electronics
Industrial-commercial electronics
Total industry
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Nov. '73
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1973

Oet. '73*

158.6
110.0
149.7
130.2

Nov. '72

101.6
115.7
132.7
118.4

158.1
108.2
150.7
129.5

The index fell 0.5% in November from October’s level, but it remained
9.4% ahead of a year ago. Industrial-commercial electronics was the
only major sector that bucked the November downtrend, rising 0.7%.
Defense electronics dropped 1.6% and was off 6.5% from November
1972. Consumer electronics, though off by 0.3%, remained 55.6%

higher than last November's level.

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

*Revised.

through which the water passes. The
encoder circuitry is mounted on the
cylinder. Protective nylon housings
fit over the circuitry and give the
unit—still only in a prototype, hard-
wired stage—an outer diameter of 4
inches. It is powered by six nickel-
cadmium cells and weighs less than
5 pounds.

The control operates with incre-
mental, rather than absolute, posi-
tion signals, which are triggered
when the fireman turns an outer
plastic sleeve on the unit. Seven dif-
ferent flow rates—from 45 to 310

36

gallons per minute in 45-gpm
steps—can be dialed. If water flow
can build up gradually, the man at
the nozzle is not whipsawed around
by the rapidly rising water pressure.

Using frequency-shift keying, a
digital encoder in the unit modu-
lates a 1-watt fm transmitter oper-
ating at 458.05 megahertz, the spe-
cial fire-service frequency. A 23-bit
message is then sent to the pumper’s
receiver-decoder. The 23 bits con-
tain the digital addresses of the
truck and one of the two hoses these
trucks usually carry, an increment

or decrement bit, and synchro-
nization and parity bits. Defining
truck and hose addresses precludes
the possibility of a message being

received by any other truck in the

vicinity, Bernstein points out.

The pumper truck has a display
and control panel for the parame-
ters being monitored, and an alarm
sounds if any value falls out of pre-
set limits. In addition, logic net-
works and solenoid drivers triggered
by the decoded commands interface
with the flow-control valve.

The Grumman system has been
in development for about two years
at a cost of about $100,000, says Ar-
thur August, director of the ad-
vanced development department.
Grumman received advice on fire-
fighting needs, he says, from Public
Technology Inc., a private, non-
profit, Washington-based organiza-
tion that tries to match urban-area
problems with high-technology so-
lutions.

Following additional field trials—
environmental conditions are tough,
with temperatures, for example,
ranging from -22°F to 140°F—
Grumman hopes to get the unit into
production by the latter half of next
year. Plans are to sell the system for
somewhere between $10,000 and
$12,000. According to one Grum-
man estimate, there are some 80,000
pumper trucks around the country
that could be retrofitted with the
system, with another few thousand
new pumpers being turned out each
year. O

Consumer electronics

TV kit features
electronic tuning

With what is billed as the most ex-
tensive engineering project in its
history, kit-producer Heath Co. is
ringing in the New Year with the
first commercially available color
television that features an on-screen
digital clock and channel-number
display, as well as completely elec-
tronic tuning and volume control.

In planning for more than three
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another handful ...
with more measurement

solutions

THIS 5 MHz PORTABLE ADDS
EXPANDED BANDWIDTH TO THE
TEKTRONIX LINE OF MINIATURE
OSCILLOSCOPES

You've got to keep your compu-
ter installation running; downtime
is too costly to treat lightly.
When it happens, you must get
there with the proper trouble-
shooting equipment, find the
problem and quickly correct it.
The 221 from Tektronix will help
get the job done.

At 5 MHz bandwidth, 5 mV/div
sensitivity, and 1 us/div sweep,
this battery-operated miniscope
displays the waveforms encount-
ered in today’s computer environ-
ment.

Many operator conveniences save
set-up time and make the dis-
play easy to interpret. The in-
tegral 1 MQ probe is always
there when you need it. Deflec-
tion factors are easy to read.
Trigger level and slope are sim-
plified in one rotary control.
AUTO trigger mode automatically
triggers the scope trace from

its input signal. And in AUTO
mode, a bright reference trace
eliminates confusion. Rotate the
switch out of AUTO mode and
you can select any combination
of trigger slope and trigger
level. With all this, you carry
just 3%2 pounds.

In its 3" x5%” x9” package, the
221 has rechargeable batteries.
It can be operated and charged
from practically any power
source from 90 to 250V, 48 to

m
OscCiLLOSCOPE

VOLTS /o

o

SEC/DIV

WY (31,

62 Hz AC, or 80 to 250V DC
without switching. Double insula-
tion protects the operator while
making elevated voltage measure-
ments. Its impact-resistant case
absorbs the rough treatment you
expect in field maintenance.

221 Portable Oscilloscope, includ-
ing batteries and probe ... $745
Other 200-Series miniscopes offer
500 kHz bandwidth in single- or
dual-trace, or dual-trace storage
models.

Call your nearest field office for
a look at the 221. Or write Tek-
tronix, Inc., P.O. Box 500, Beav-
erton, Oregon 97005. In Europe,
write Tektronix Ltd., P. O. Box
36, St. Peter Port, Guernsey,

G L UK

TEKTRONIX
- committed to

technical excellence
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years, the model GR-2000 uses a
new, Heath-designed LC-type filter
in the i-f strip, producing what the
Benton Harbor, Mich., company
calls an almost ideally shaped band-
pass that greatly reduces adjacent-
channel interference.

On-screen. The most visible fea-
ture of the new set is its on-screen
channel display and optional clock.
The clock is either 4- or 6-digit with
12- or 24-hour readout. The 1-inch-
high channel and clock digits can be
positioned by the user anywhere on
the 25-in. screen and programed to
shut off after 3 to 90 seconds or dis-
played continuously. Changing
channels or tapping the “volume-
down” button recalls the display.

The circuitry for the clock display,
which turns on the electron beam
for specified time periods to form
digits as it scans the tube, is syn-
chronized by the receiver’s horizon-
tal and vertical retrace pulses, ex-
plains John E. Olson, the Heath
engineer who designed the digital
system. The position of the display
on the screen is determined by ad-
justing a pair of on-chip monostable
multivibrators triggered by the re-
trace signals, he says.

After positioning, a 4.5-megahertz
gated clock-pulse generator is auto-
matically enabled by the vertical re-
trace signals. Because the display
must operate at this 4.5-MHz rate—
that is, within 220 nanoseconds—
Heath chose c-MOSs for the set’s
faster devices, including the hori-
zontal-scan-line counter and display
digital counter, Olson says. Slower
devices, such as the vertical counter

Time and number. New Heath color TV fea-
tures on-screen channel and clock readout.

and its associated logic, were de-
signed using p-channel MoOs. Na-
tional Semiconductor put it all to-
gether on a custom character-
generator chip.

Self service. Heath engineers de-
signed a new intermediate fre-
quency filter and amplifier so that
owners could build and service their
own i-f strip. The amplifier also pro-
vides an additional half-megahertz
in bandwidth, which yields a pro-
portional increase in picture resolu-
tion. “Our fundamental goal was to
achieve the desired selectivity curve,
which in turn eliminates the need
for critical trap circuits,” says Ivan
Mertes, senior design engineer at
Heath. “It gives us all the select-

Government electronics

ivity-curve shaping in one extremely
stable package.

Heath has also applied digital
techniques to volume control, using
a Motorola MC1358 sound i-f am-
plifier with a built-in electronic at-
tenuator to control volume level
with dc voltage. In remote-con-
trolled sets, Heath uses a four-bit
up-down counter and feeds its out-
puts to a 4-to-16-line decoder, pro-
viding 16 discrete volume levels.
Up-down counters also control re-
mote channel select, color tint and
intensity, and on/off.

The basic price for the kit is
$649.95. Adding clock, remote con-
trol, and cabinetry brings the price
to around $900. O

Five-year plan goal: improved
mechanisms for IC reliability

Faced with a §5 billion annual bill
for maintenance of electronic equip-
ment, the Defense Department is
starting a major five-year effort
through the Advanced Research
Projects Agency (ARPA) to improve
the quality of integrated circuits.
The project promises to have a sig-
nificant impact on the semicon-
ductor industry [Electronics, Dec.
20, 1973, p.49].

Plainly unhappy with the per-
formance of the devices it buys, the
Pentagon wants to raise yields,
lower costs, and improve reliability
by developing sets of test proce-
dures for industry—covering steps in
production and assembly and ulti-
mately leading to increased use of
automated production.

Officials quickly point out that
the test methods won’t infringe on
companies’ proprietary production
techniques. But application of com-
prehensive testing methods is bound
to have an important impact on pro-
duction and assembly practices. The
program, called the Advancement
of Reliability, Processing, and Auto-
mation of Integrated Circuits with
the National Bureau of Standards,
is managed by the bureau and has

been announced in an industry
briefing. The NBS expects to consult
with and contract out to industry,
universities, and other Federal labo-
ratories in developing the test meth-
ods, according to Judson C. French,
chief of the NBS Electronic Tech-
nology division.

Focusing initially on digital
monolithic MOS and bipolar devices,
the program’s target will be to pro-
duce “a set of well-documented pro-
cessing practices, controls, and mea-
surements for use on production
lines and applicable to the total
semiconductor industry,” according
to C. Martin Stickley, ARPA’s direc-
tor of materials sciences. ARPA plans
to test out new processes on new or
future defense-system production
lines or on Government-owned pro-
duction lines before encouraging
their adoption by industry, he says.

Furthermore, the Pentagon will
press for increased use of “hands
off” processes to beat down costs of
the smaller lots of more specialized
large-scale-integrated devices it ex-
pects to be buying in the future.
“Through this program we also
hope to enhance our ability to make
perfect devices with the present MOS
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ckheed Introduces
New Memory Products.

Lockheed Electronics SENTINEL
Memory System makes it all possible.
With SENTINEL you have the advan-
tage of buying a customized memory,

while paying only a standardized price.

SENTINEL consists of standard
modular memory boards, power sup-
plies and chassis. These can be com-
bined in 192 ways to satisfy almost any
customer’s specific need.

Because SENTINEL is modular,
it gives you flexibility in putting
together your own system. Or we can
do it for you at half the cost and time
of starting from scratch.

At Lockheed we build custom memories from stock.
Lockheed Electronics Data Products Division.

Boston 8611880 - New York metro (215) 5427740 « Philadelphia 5427740 « Washington (703) 525-3600 * Atlanta 266-0730 * Detroit 557-5037
Chicago 833-4600 « Dallas 231-6163 « Houston 682-2617 « San Francisco (408) 257-3357 « Frankfurt, Germany 0413077

Fifteen years of leadership in electronics. 1959-1974.

One of the beauties of the
SENTINEL Memory is that you don't
have to buy the entire system to get
exactly what you need. SENTINEL
flexible combinations include assem-
blies from 4K by 18 up to 128K by
36 or any combination in between
in modular increments of 4K, 8K or
16K words. .. all at submicrosecond
speeds.

For more information on
SENTINEL, write Lockheed Electronics,
6201 East Randolph Street, Los
Angeles, California 90040. Or call
(213) 722-6810.
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technology,” Stickley says. “We
hope to be able to reduce the num-
ber of iterations necessary to de-
velop operating circuits,” he says,
adding, “this research will move us
towards the ultimate of low-cost dis-
posable electronics.”

From initial meetings with semi-
conductor company engineers, in-
dustry and program officials have
targeted a host of problems, running
the gamut from device production
to assembly. Among the problem
areas are:

m Silicon. Adequate techniques
don’t exist for measuring the thick-
ness and resistivity of thin expitaxial
layers. Other priority areas are
methods to determine impurity pro-
files and rapid means to inspect wa-
fers for contamination.

m Oxides. Defining specific mea-
surement needs in this area are dif-
ficult, but concerns seem to center
around such things as standardizing
stress conditions for the bias-time-
temperature stress tests and devel-
oping an inspection method that
can be used immediately after etch-
ing to detect the presence of oxides
in contact windows.

® Photolithography. Mask-inspec-
tion problems are more of a worry
than photoresists, with the primary
concern that of inspecting glass
masks for defects and dimensional
correctness.

® Assembly. Not surprisingly,
bonding, packaging, and hermetic-
ity all are problem areas. In wire
bonding, a 100% test is needed to
eliminate random weak wire bonds.
Although DOD wants a high-reliabil-
ity package, no one yet can define it,
let alone tell how to test it. And, in
hermeticity, determining leak rate
is a big problem.

® Testing. Other problems in pro-
cess-control measurements include
fast production line tests for impu-
rities in acids, solvents, and do-
pants; ion implantation processes,
and surface cleanliness.

The program is starting out at a
30-man-year level in fiscal 1974
and is expected to grow, explains
French. A few requests for propos-
als will be issued early this year, he
says. The effort, managed under
NBS’ semiconductor technology pro-
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News briefs

Philips to offer ‘miniscopes’

Philips Gloeilampenfabrieken will tackle the ‘‘miniscope’’ market this year
with two 5-megahertz oscilloscopes small enough to hold in the palm of the
hand. The Dutch company has announced the PM 3000 single-trace and
the PM 300 dual-trace scope. At less than 4 pounds, the new Dutch instru-
ments have roughly the same weight and size as Tektronix Inc.’s model 221
single-trace 5-MHz scope introduced last month. Philips has yet to set a
firm price, but it is expected that the two-channel instrument will cost $645
plus $80 for a set of rechargeable batteries, compared with $745 for the
221, which comes complete with batteries and charger. Both the Philips
scopes, which have a sensitivity of 30 mV/division, and the Tektronix
scope, at 5 mV/division, are aimed at the rapidly growing digital and video
field-service areas.

Lasers help classify cells

An instrument consisting of two lasers whose beams pass through a jet of
liquid containing human cells has been used to classify even rai 2 cells that
make up only 0.001% of the body'’s total cell population. Conventional bulk
separators can process large numbers of cells but cannot divide them into
many classes. The instrument was developed by researchers at the Stan-
ford School of Medicine, Palo Alto, Calif., and Becton, Dickinson Electron-
ics Laboratory in Mountain View, Calif., with a grant from the National Can-
cer Institute. The inctrument, which Becton will manufacture, is expected to
lead to a better understanding of the body’'s mechanisms of immunity. In
turn, that may lead to a means of preventing such diseases as cancer and
leukemia.

Trade show aimed at design engineers

A new trade show and exhibition aimed at design engineers has been set
for May 1974 in Washington by the Electronic Industries Association's Parts
division. To be called the Design Engineers’ Electronic Component Show—
DEECS for short—the meeting is being touted by EIA as ‘‘the first major pro-
gram where engineers can meet with component people at a single func-
tion on a one-to-one basis.”’ Location and exact dates of the show have yet
to be set by the EIA division’s ad hoc committee sponsors. Chairman is
Bruce Vinkemulder of Grayhill Inc., and division staff vice president Tyler
Nourse will be show director.

Xerox dispatcher cuts response time

By eliminating paperwork required for manual systems, a computer-based
vehicle-dispatch system from Xerox Corp. cuts response time to police, fire,
and other emergency calls while automatically handling administrative data
processing. While the calls are processed, the system accumulates infor-
mation for reports on daily activity and special management reports, and it
eliminates the need for key-punching. In addition, it handles the agency’s
payroll and other accounting functions.

Hinchman named chief of FCC’s Common Carrier Bureau

Walter R. Hinchman, who was made head of the Federal Communications
Commission's new Office of Policy and Plans in November 1972, has been
named chief of the powerful Common Carrier Bureau. Formerly with the
White House Office of Telecommunications Policy, Hinchman will succeed
Bernard Strassburg, who is retiring [Electronics, Dec. 6, 1973].

First home computer service hangs up

The high cost and small number of Touch Tone telephones has caused the
nation’s first home computer service in Seattle to go out of business in six
months. A Seattle First National Bank official says that the $20 installation
fee, $6.50 a month charge, and the few (10% to 15%) area households with
Touch Tone phones crippled the bank’s In-Touch system, which offered
tax-data storage and mathematical services.
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S put the squeeze on,

_ 1€sistor networks.
/23 standard C°TS designs-3 lead styles
“Series 750 Edge Mount “Packages.

Choose from 23 CTS Space Saver Cermet
Resistor Networks to Increase Circuit Density . . .
At Economical Prices

You'll like how much they can save you,
and your circuit. Less space . . . fewer
components . . . greater system reliability
... quicker, easier installation . . . reduced
handling costs . . . and faster inspection.
Consolidate up to 13 discrete resistors
into one compact in-line Saver Pac
resistor module.

CTS can do it easily with an expanded
line of 23 modules . . . available in .100",
125", or .150” lead centers.. . . including
NEW 10 and 12-pin .125” and low profile
8-pin .100” designs. High power
capabilities to 4.3 watts @ 70°C per
module.

CTS 750 series cermet thick-film resistors
assure proven performance—ultra high
stability and reliability—backed by over
700,000,000 hours of test data. Hand
install or use automatic assembly
equipment . . . they’'re designed for either.
Pick a CTS SAVER PAC resistor network
today. Large or small orders welcome.
CTS of Berne, Inc., Berne, Indiana 46711.
Phone: (219) 589-3111.

CTS corroration

Elkhart, Indiana
A world leader in cermet and variable resistor technology
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gram, is being developed with the
help of the three services’ reliability
laboratories. O

Microwaves

L-band filter made
by electron beam

Although surface-wave acoustic de-
vices have become valuable compo-
nents in transversal filtering and
chirp radar, these filters have been
limited largely to systems operating
at frequencies below 200 megahertz.
Now Hughes Aircraft Co.—using
electron-beam fabricating tech-
niques to greatly reduce the elec-
trode spacing along the filter—has
developed a device that operates at
the more useful L band. To reach
that frequency range, Hughes engi-
neers used an electron beam to cut
filter lines with spacing of 1.1 to 1.8
micrometers in a lithium-niobate
crystal.

The specifications of the filter are
impressive: centered at 1.3
gigahertz, the filter has a bandwidth
of 500 MHz, a compression ratio of
250:1, a maximum insertion loss of
40 decibels, and maximum side-lobe
level of 24 dB below the central
peak. Compressed pulse width
varies from 3 nanoseconds with 3 dB
of compression to 8 ns with 20 dB.
Delay is 500 ns.

The filter was made at Hughes
Research Laboratories, Malibu,
Calif., from a Y-cut, Z-propagation
lithium-niobate crystal to demon-
strate that the exotic electron-beam
microfabrication technique is prac-
tical for very sophisticated surface-
wave devices. Lower-frequency
acoustic devices have been made
with conventional photolithographic
processes much like those used to
make integrated circuits. Electron-
beam fabrication, in which a stream
of electrons from a scanning elec-
tron microscope replaces a visible-
light source plus contact mask, also
has been used experimentally to
make semiconductor devices.

The fine control and tight line
spacings possible with an electron
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beam are even more vital in micro-
wave surface-wave devices than in
semiconductors because of the small
dimensions involved. R.D. Weglein,
a Hughes engineer who helped de-
velop the filter, says the fabrication
of microwave devices is the most de-
manding application of electron-
beam technology: some 650 elec-
trodes are squeezed into only 900
micrometers.

Only 0.5 micrometers wide, an
electrode is spaced as little as 2.18
micrometers from its neighbor—a
wavelength at the highest fre-
quency. Weglein says that errors are
kept to under 500 angstroms—Iess
than 4° of phase. The low error fig-
ure is made possible by using self-
correcting techniques to control the
electron beam; the uncorrected er-
ror could be 1,250 angstroms. =

Energy

Electronics firms
push conservation

Despite the glimmer of hope in the
energy crisis offered by the recent
indications that Arab countries
would increase their petroleum pro-
duction, companies in the electron-
ics industries are moving rapidly to
reduce their energy consumption.

American Microsystems Inc.,
Santa Clara, Calif.,, has a program
whereby employees whose written
energy-conservation suggestions are
adopted receive five shares of AMI
stock.

In nearby Mountain View, Fair-
child Camera & Instrument has
what it calls an “energy-conserva-
tion task force,” headed by Chuck
Smith, director of central services.
The group consists of heads of such
departments as electricity, air condi-
tioning, lighting, and gas. Already,
says a spokesman, the company has
cut back electric lighting in offices
by about one third. The task force is
working informally with the local
utility to determine other measures
to further reduce the use of electri-
cal energy.

Meanwhile, an official at neigh-
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Avnet Electronics .......
Newport Beach

..(602) 263-1112
(602) 944-2281

.(213) 836-7200
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Sunnyvale
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Woodland Hills

Semiconductor Concepts
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G‘I{ID\\A\'GIIIIE BRIDGEN
BEFORE YOU GET THEMN

The industry’s most comprehensive bridge rectifier cross-reference guide is now yours for
the asking...free, from General Instrument, the world’s largest manufacturer of bridge
rectifiers up to 25 amperes. For your copy call the toll-free number below (In New York State
call 516-733-3357) or write: General Instrument Corporation, Semiconductor Components
Division, 600 West John Street, Hicksville, N.Y. 11802.

S00-645-1247

GENERAL INSTRUMENT CORPORATION
SEMICONDUCTOR COMPONENTS
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Electronics review

boring Hewlett-Packard Co. says
that consumption of electricity has
been cut by 20-25% at its Cupertino
plant by shutting off lights. In other
areas of the company, heating sys-
tems have been changed to reduce
the amount of cold air that enters
the building.

A company that is spearheading
the efforts of several firms in the
Chicago area is Motorola’s Commu-
nications division, which has estab-

Efficiency
lished a special energy board at its
Schaumburg, Ill., headquarters to

wﬁg&k\\ determine policy and implement
—— fuel-conservation measures for all

the division’s plants. Initial results
are impressive. The Schaumburg
plant reduced its consumption of
electricity by 20%, with a goal of
25%, and natural-gas consumption
is down 16% on the way to a 20%
goal, reports Jack Germain, vice
president and director of product
operations.

For several years, Motorola
plants have used a transportation
availability console for promoting
employee car pools. A large illumi-
nated map marked off in grids is
mounted on a table with numbered
slots corresponding to the grids.
Employees fill out cards indicating

Built to save energy — modular STM switching-transistor power rides needed or riders wanted and
supplies from Sorensen. Exceptional power density and efficiency. Up put them in their home grid slots.
to 1.5 watts per cu. in., and up to 75% efficiency in half the space of Last month, the use of this con-
comparable competitive units. 40 models offer outputs from 72 to 780 sole was made available to employ-
watts (3 to 56 volts)—all with these features: cool running . .. excellent ces Of more than 50 nelghbormg
performance characteristics . .. built-in overvoltage protection . .. quiet firms in suburban northwest Chi-
operation . . . adjustable current limiting. For complete data, contact the cago. These firms have banded to-
Marketing Manager at Sorensen Company, a unit of Raytheon Company, gether to form a special energy com-

Manchester, N.-H. (603) 668-4500. mittee, headed by Motorola vice
SRl e president and assistant general

Representative Specifications—STM manager Carl E. Lindholm. '
Reguiaiion £ E i In the East, Lockheed Electronics
(comb. line & load) 0.05% Co., Plainfield, N.J., organized
| Riople (PARD) rms: 310 10 mv Vg 1 o] energy-conservation committees
S P showiose L about two years ago to help cope
Module | Bizel e : L Price | with the electric utility brownouts
i 5.12"x331"x9.50" | $240-270 that strike during hot summer
s e SeBSoUn b i months. Presently, committees are
i 7.5 x4.94"x 14" $600-650 meeting twice a month at the half-

dozen or so major Lockheed Elec-
tronics facilities to come up with
Sorensen ideas for cutting down on energy
use around the company. Minutes

POWER SUPPLIES of the meetings are exchanged in
the hope that action taken at one

plant could spark ideas and more
action at another. O
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Germanium power.
From first to last,

we still make 'em all.

Send for it!
Box 20912, Phoenix, AZ 85036

MOTOROLA POWER
+“More Power ta You!

) Theres no end
to germanium power

from Motorola, the power producer.
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Basically, what the chart on the
right tells you is that Fairchild
makes an awful lot of RAMs,
ROMs and even PROMs.

That, and a lot more.
We’re No.1. And then some.

The chart tells you, for example,
that Fairchild offers immediate
256-Bit ECL and TTL RAM
availability.

What’s more, we offer the only
256-Bit and 1024-Bit ECL. RAMs
available in quantity today. Also
our first F10K ECL RAM, the
15ns 128-Bit F10405. Priced lower
than many 64-Bit ECLL RAMs.

We also offer the only 1024-Bit
TTL RAMs available in
substantial quantity.

And latest devices from Fairchild
include our new full MIL 1024x1
RAM, listed as 93415DM, and
our new 256x1 3-state RAM,
listed as 93421DC.

In all, Fairchild offers the
broadest line of bipolar RAMs
available period.

And just for the record, we’ve
shipped more RAM bits than all
other bipolar RAM makers put
together.

The Isoplanar difference.

Another thing to remember, only
Fairchild RAMs are Isoplanar.

And in memories, Isoplanar
fabrication can mean more
compact devices with better
performance.

Increased availability at
reasonable prices.

And better dependability on

the job.

First ROMs and now PROMs.

In addition to our existing Planar
ROMs we now offer Planar TTL
programmable ROMs, listed as
93416DC (open collector)

and 93426DC (3-state).

’

FAIRCHILD BIPOLAR

% D — Ceramic DIP; P — Plastic DIP; C — Commercial Grade; M — Military Grade
For more information call your nearest Fairchild Sales Office or Distributor.

c\e e oe \Ce
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oel® outeY (et NS 400 ¥© e
TTL RAMs
256X1
93410DC (0]6] 60 60 13.10 In Stock
93410PC oC 60 60 11.20 In Stock
93410ADC oC 45 45 14.60 In Stock
93410DM oC 70 70 26.20 In Stock
93410FM (0]6] 70 70 35.00 In Stock
93411DC (0]0] 56 55 15.00 In Stock
93411DM (0]¢] 75 75 33.00 In Stock
93421DC 38 50 50 15.00 In Stock
93421DM 3S 70 70 33.00 In Stock
1024X1
93415DC ocC 90 90 56.00 Contact Fairchild Locally
93415DM oC 110 110 135.00 Contact Fairchild Locally
ECL RAMs
128X1
F10405DC — 15 15 15.00 In Stock
256X1
95410DC — 40 40 21.00 In Stock
1024X1
95415DC - 65 65 90.00 Contact Fairchild Locally
TTL PROMs
256X4
93416DC ocC 60 - 22.00 In Stock
93426DC 3S 60 - 22.00 Contact Fairchild Locally
TTL ROMs
32X8
93434DC ocC 50 — 10.00* 8 wks. ARO (1st. 100 pcs).
256X4
93406DC 0oC 50 — 14.00* 8 wks. ARO (1st. 100 pcs).
93406PC ocC 50 - 13.20* 8 wks. ARO (1st. 100 pcs).

* Plus 600.00 mask charge — Minimum order 100 pcs. per mask.,

1 OC — Open Collector; 38 — Three State

MEMORY FAMILY

V.

What next? Here’s your chance
to tell us.

If you'd like a sample of our new
devices, we'd like to send you one.

All we ask you to do is something
you'd probably like to do anyway.
Simply write us a note on your
company letterhead telling us
about your memory needs. And
where you think we should

2o from here.

Future product requirements?
More emphasis on RAMs, ROMs
or PROMs? TTL or ECL logic?
Number of words by bits? Read
and write cycle times? New
applications under consideration?
Quantities required? And
anything else you may wish to
mention.

In return we will send you a free
sample of any one of the
following three devices:

93410DC (256x1 TTL RAM)
95410DC (256x1 ECL RAM)
F10405DC (128x1 ECL RAM)

Send your letter to Bipolar
Memories, M.S. 20-1066, at the
Fairchild address below. And of
course, don’t forget to indicate
your free sample preference.
Along with your sample, we’d
like to send you a special
portfolio of information on
Isoplanar memories.

It’s yours free, too.

So write today.

SEMICONDUCTOR COMPONENTS GROUP, Fairchild Camera & Instrument Corp., 464 Ellis St., Mountain View, Ca. 94042, (415) 962-5011. TWX : 910-379-6435.
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This all-new family of
sweep oscillators lets you
virtually custom-select a
unit to suit exactly your
needs. And whatever you
pick for your particular
range and application,
you'll have the best
balance of sweep range,
accuracy, power,
programming and cost —
anywhere over the 100
kHz to 18 GHz frequency
range. Singer has put its
full 20 years of sweeper
experience into this new
family —so that you don’t

have to compromise in
fitting the right
instrumentation to your
explicit requirements.
Model 6600. The Singer
family starts with this
sweep oscillator. Four
sweep modes: full-band,
marker, manual and AF.
Stable CW operation with
calibrated fine-tuning and
low FM. Twenty-one low-
cost plug-ins provide
octave and multiband
coverage from 100 kHz to
18 GHz. And the 6600 is
digitally programmable for

computer control.

Model 9514/9515. Mate
the 6600 with our 9514
Controller and 9515
Oscillator Unit for
continuous sweep of 100
MHz to 18 GHz at 10 mw
leveled output power. No
inconvenience or risk of
RF discontinuities or
losses resulting from
changing and
interconnecting plug-ins.
For the full beauty of this
rugged unit, look inside.
All oscillators are mounted
on a common cooling duct,
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providing longer life,
simpler operation and easy
accessibility. To assure
drift free operation all
oscillators are left on
continuously, their signals
being switched to the
output connector as
programmed by your front
panel or remote controls.

Model 9517/9518. This
system includes the
standard 6600 mainframe
and any two plug-ins. It
delivers multiplexed and
leveled output power from
a single connector while

Electronics/January 10, 1974

sweeping individually or
continuously across both
plug-ins —perfect for
straddle band testing
anywhere, 100 kHz to 18
GHz.

Model 6600A. Finally
there’s this simplified,
low-cost mainframe
compatible with all plug-
ins and with both the
9514/9515 and 9517/9518
systems. This inexpensive
mainframe performs the

SINGER

INSTRUMENTATION

same basic sweep
tunctions as the Model
6600 where digital
programming, markers,
and sweep light are not
required.

If RF testing is part of
your work, you'll find this
exceptional new sweeper
family very welcome in
your world. For complete
specs, use the Reader
Service No. or write to
The Singer Company,
3176 Porter Drive, Palo
Alto, Calif. 94304. Or
phone (415) 493-3231.
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Introducing 13,111

Our 21-inch PDP-11/35 minicomputer
for OEMs. All the big-system power of our
PDP-11/40 at a much lower price.

With 32K words of our newly designed
high-density 980ns memory.

And memory management capability
is standard.

Plus the ability to run high-level operat-
ing systems like RSTS/E and RSX-11D. And
ANSI-standard FORTRAN. CAPS 11. BASIC.
BATCH. RT 11. And much more, from the
world’s largest library of minicomputer
software.

There’s plenty of room for system expan-
sion. Up to 128K of memory. Floating point.
Interfaces, controllers, communications
devices. And over 60 PDP-11 family
peripherals.

Cabinet and power supplies included.
Allin a 21-inch chassis.

And all for only $13,117.%



Introducing’6,077.

Our 10%-inch PDP-11/35 minicomputer
with 8K of memory.
For the OEM who needs 11/35 power and
expansion, butin a smaller package at a lower
price.
Memory expands to 32K within the chassis.
And memory management is available.
Plus all those options. And periph-
erals. And software.
It comes in a rack-mountable chassis for
packaging convenience and flexibility.
And includes power supplies, programmer
console, and pre-wired connector slots for float-
ing point and memory management. $6,077.*
It’s a small price to pay.

Introducing 4,156.

Our 10%2-inch PDP-11/05 minicomputer. The
new big box version of Digital’s famous 5¥4-inch
model, but for OEMs who need greater expansion
and flexibility.

Memory starts at 8K and grows to 28K.

Standard features include four-level auto-
matic priority interrupt, direct memory access,
power fail/restart, line frequency clock, serial
communication line interface, and programmer’s
console.

Plus, again, all those 11-family options,
peripherals and software. At only $4,156.*

No wonder the PDP-11 outsells all other

16-bit computers on the market.

Contact your local Digital office. Or write: OEM Products Group, Digital Equipment Corporation, Maynard, Mass.01754

(617)897-5111. Ext. 3115. European headquarters: 81 route de I’ Aire, 1211 Geneva 26. Tel: 4279 50. Digital Equipment of
Canada Ltd., P.O. Box 11500, Ottawa, Ontario K2H 8K8. (613) 592-5111.
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Stewart-Warner Microcircuits is great at
reaching companies our own size.

If you're a big time operator placing multi-
million-piece orders, you may have to do
business with the giants. So good luck to
you. But if you're a small or medium size
company, you don't have to rely on luck.

You can place your order with Stewart-
Warner Microcircuits—someone your

own size. You'll be sure of getting the
same kind of high quality product, per-
sonalized service, and customer loyalty
that our regular customers take for
granted.

So remember, we have 77 circuits in
our 7400 TTL line, plus 9601's and 9602’s,

and a complete line of 930 DTL's. An
whether you need circuits now or in '74-
the time to order is now!

eoL0r | STEWART-WARNER MICROCIRCUITS DIVISIO
STEWART-WARNER CORPORATIO

exceLLENCE | 730 E. Evelyn Ave = Sunnyvale, Ca. 94086 = (408) 245-92

Contact your nearest authorized distributor, or get your quote on our out-of-state toll-free line—(800) 538-7906.

Glendale, (213) 849-3451
Palo Alto, (415) 493-5373
Pomona, (714) 623-1261

San Diego, (714) 278-7400
COLORADO

INTERMARK ELECTRONICS
Denver, (303) 936.8284
WEATHERFORD
Englewood, (303) 761-5432
CONNECTICUT

U-TRONICS

Fairfield. (203) 255.4521
WILSHIRE ELECTRONICS
Hamden, (203) 2811166
FLORIDA

LYKES ELECTRONICS
Miami, (305) 592-3260
Tampa, (812) 229-1885
POWELL ELECTRONICS INC
Miami Springs, (305) 885.8761
Orlando, (306) 8591450
GEORGIA

LYKES ELECTRONICS
Atlanta, (404) 3562223

ALABAMA

POWELL ELECTRONICS INC
Huntsville, (205) 5392731

ARIZONA

MICRO ELECTRONIC DISTRIBUTORS
Phoenix, (602) 944-2281
WEATHERFORD

Phounix, (602) 272 7144

CALIFORNIA

INTERMARK ELECTRONICS

Sunnyvale, (408) 738-1111
POWELL ELECTRONICS
Mountain View, (415) 964-0820
SEMICONDUCTOR
CONCEPTS. INC

Woodland Hills, (213) 884-4560

WEATHERFORD
Anaheim, (714) 547-0891
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ILLINOIS
c

LOUISIANA

LYKES ELECTRONICS

New Orleans, (504) 486-7441
MARYLAND

POWELL ELECTRONICS INC
Beltsville, (301) 937-4030

MASSACHUSETTS

WILSHIRE ELE:

Cambridge, (617) 491.3300
MICHIGAN

NORTHLAND ELECTRONICS INC.
Farmington, (313) 477-3200

MINNESOTA

ELECTRO-COM CORPORATION
Minneapolis, (612) 788-8601
INDUSTRIAL COMPONENTS, INC
Minneapolis, (612) 831-2666
NEW JERSEY

WILSHIRE ELECTRONICS/
PHILADELPHIA

Cinnaminson (609) 786-8990
NEW MEXICO

WEATHERFORD

Albuquerque, (505) 265.5671

NEW YORK
MAYER CO., |

West Newton, (617)

SIMCONA ELECTRONICS CORP
Rochester, (716) 328-3230
WILSHIRE ELECTRONICS
Johnson City, (607) 797-1236
ZEUS COMPONENTS

Eimsford, (914) 592-4120

NORTH CAROLINA UTAH

KIRKMAN ELECTRONICS, INC ALTA-LAND ELECTRONICS, INC
Winston-Salem, (919) 724.0541 Salt Lake City, (801) 4867227

OHIO WASHINGTON

INTERMARK ELECTRONICS

Seattle, (206) 767-3160

WEATHERFORD

Seattle, (206) 243-6340

CANADA

FUTURE ELECTRONICS CORPORATION
Montreal 307, Quebec,Can., (514) 735.5775
Rexdale, Ontario, Can., (416) 677-7820
Ottawa 7, Ontario, Can., (613) 232-7757
REPUBLIC OF SOUTH AFRICA

ELECTRONIC BUILDING ELEMEN L
KA ELECTRONIC SALES il TS(PTY.)

Dallas, (214) 747-2494 Pretoria, Republic of South Africa
LENERT COMPANY
Houstan, (713) 226 1465 UNITED KINGDOM

ATHENA SEMICONDUCTOR

WEATHERFORD CO. < e
Houston, (713) 688-7406 et Sitrey, S

Dallas, (214) 243-1571 Telophone: Egham 6161

'
Cleveland, (216) 461-4700
STOTTS FREIDMAN
Dayton, (513) 224-1111
PENNSYLVANIA

POWELL ELECTRONICS INC
Philadeiphia, (215) 365-1900
RPC

Pittsburgh, (412) 782.3770
TEXAS



Study by product
commission reopens
TV safety issue

Counters of bus
passengers, revenue
sought by UMTA

Bureau of Mines
is looking for novel
wireless system

Electronics/January 10, 1974

Washington newsletter

Capping a lengthy study of accidents related to TV sets, the Consumer
Product Safety Commission is planning to call in TV manufacturers in
February for a hearing on the safety of TV sets, the results of which
“may very well mandate a Federal safety standard for TV sets,” says one
staffer. The probe is sparked by commission data purporting to show
that 916 ‘“home-television-related fires” in the course of a year caused
several injuries and one death in a sample population. While industry
had anticipated some changes in quality-control requirements as a re-
sult of the study, the commission appears ready to go much further and
will ask set makers to supply their own accident data as well as their
plans for design and manufacturing changes and for training service
technicians.

Sets named in the commission data came from RCA, Philco Ford,
Admiral, Zenith, Montgomery Ward, Packard Bell, Olympic, Magna-
vox, Sears, Sharp, Sony, Panasonic, and Heath, most of them color. J.
Edward Day, special counsel for the Electronic Industries Association,
says that “industry is making maximum efforts” to make safe TV sets,
but cautions that “the commission is not in the position to say that TV
sets were the cause of the accidents.” The industry wants “to see the
problem described properly,” he says.

The Urban Mass Transportation Administration wants to develop an
automatic onboard bus passenger, revenue, and maintenance tabulator
so that transit bus operators can plan their fleet schedules better. More-
over, the agency will qualify the winning design for Federal grants to
help municipal bus fleets buy the system. First stage is planned for the
end of January, when UMTA’s agent, the Mitre Corp., McLean, Va.,
will issue requests for proposals for new sensing techniques for an auto-
matic bus-passenger-counting system. After evaluation, feasible ap-
proaches will be funded and turned into operational prototype units
for further testing.

The solid-state passenger counter—estimated to cost about $1,000 per
bus—will be part of a package that will include a plug-in cassette-tape-
recorder unit to monitor gas and oil consumption. As UMTA reasons
that fleet owners won’t want to put the $300 recorders on every bus, the
cassettes would be plugged into buses on a selective basis. Separate
RFPs for the cassette devices are due later in the development cycle, but
the bus-counter contractor should have a competitive edge. UMTA fore-
sees the combination passenger counter and maintenance recorder as
being read during servicing over a connecting cord to a computer, which
opens another possible market in computer hardware.

A potentially rich vein in the communications equipment market could
be tapped if a company can develop a successful wireless communi-
cations system in mines for the U.S. Bureau of Mines. The bureau
plans to issue a request for proposals for new ideas in January, due
back 30 days later, because “there’s something wrong with every major
means from vhf to uhf,” says one staffer. If the one-year effort is suc-
cessful, the bureau would like to begin multi-year development leading
to Government-backed commercial production of systems, including
portable personal transceivers, repeaters and surface communications.

53



54

Washington commentary

Managing future shortages

Emilio Q. Daddario, who while in Congress be-
came its acknowledged leader on issues affecting
science and technology, is now expected to return
to Capitol Hill as director of the new Office of
Technology Assessment. While most Government
and electronics industries leaders continue to
struggle with the immediate problems arising
from the petroleum shortage, Daddario is in-
clined to a longer view. Recently, he considered
the long-term impact of shortages at a meeting
on National Materials Policy sponsored jointly
by the National Academy of Science and the Na-
tional Academy of Engineering. Excerpts from
his comments follow. —Ray Connolly

Having lived in the America of abundant land
and rich resources, we have long assumed that
they were inexhaustible. We have also devel-
oped the strong belief that if anything did go
wrong, the democratic process and a free mar-
ket economy would unfailingly lead us to the
preferred course. Yet we are beginning to face
the fact that our society has become rapidly al-
tered by technical change, and most of us are
aware of the critical social maze we, and others
of the technically advanced nations, have built
for ourselves.

We have come to realize that, like it or not,
we must learn to live under different condi-
tions. The great unknown in any such exercise
is this, the manner in which Government shall
act and if, in so doing, it is to take the prime re-
sponsibility.

The two studies [on national materials pol-
icy] before us include recommendations that
touch on almost every facet of American life,
public and private. Without disagreeing with
any of the recommendations, I remain over-
whelmed by their sheer magnitude. We ob-
viously can’t implement them all. So where do
we begin? Which have the highest priority?
And how is that to be determined?

Too much advice

Moreover, there are many other important
commissions which have made recommenda-
tions that must also be taken into account. Put-
ting it bluntly: we have more advice than we
can handle. What we need now is the kind of
systematic decision-making and management
to put first things first and get them done. We
must develop increased coordination between
the agencies and departments of Government
so that they can act and interact more ef-
ficiently. Clearly, the formal promulgation of a
comprehensive materials policy and the organi-
zation of Government to implement that policy

are of fundamental importance.

Either we decide the issues rationally, or they
will be decided for us irrationally. Our goals in
the management of our national resources of
materials, energy, and environment are not eas-
ily expressed, nor are they easily reconciled. We
cannot wind up our universe like a watch and
leave it alone to run by itself. It takes our con-
tinued, sustained attention. An orderly and sus-
tained management directed toward this pur-
pose is virtually meaningless in the absence of a
stout, well-conceived, well-supported, and well-
executed national science policy.

In the development and management of
whatever structure is necessary to accomplish
these broad objectives, congressional participa-
tion is both vital and critical.

The role of our science-based technology in
bringing about efficiency and flexibility in our
use of resources is clear and unmistakable:
® [t improves performance so that we can do
more with less.
® |t finds new properties for our designs.

m It enhances the efficiency with which we ex-
tract metals from the ground.

® ]t enables us to recapture values from wastes.
m [t shows us where to look for substitutes and
for new ways of using old materials.

In short: science and technology increase our
options, our freedom of choice in the routine
management of our resources.

Call for change

As a final point, I must stress the importance
of the organization to coordinate the planning
and implementation of policy in science, tech-
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