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DAC's make the difference in displays.

Some really clear, sharp pictures
are being generated for demanding
computer CRT Display jobs like Air
Traffic Control, Avionic Heads-Up,
and others.

To get sharp, clean output on
high speed X-Y deflection displays you
have to start with good spot definition
and intensity and then drive it with a
clean deflection signal. And that's
where high-speed display DAC's
come in.

Here’s how.

Display DAC's convert digital
position commands to analog voltage
levels which will position the spot on
the CRT face. New commands are
usually clocked in at a steady update
rate. T'he spot 1s positioned to the start
of a line or character and then moved by
progressive commands to draw the line.

If the DAC's behave, all is well,
but often lines wiggle, and show
Intensity variations.

Who's the culprit?

Glitch, (transient spike or bum
in the DAC output) and a'ifferenlia})
non-linearity, (a wrong size step in a
senes of steps).

Display DAC's are “de-glitched”
to achieve very low output glitch values,
and are designed to have damn good
differential Linearity.

How to define spec limits?
First, determine maximum allow-
able glitch voltage as measured through
a test filter which simulates your deflec-
tion circuit’s passband. The test filter
is the key. You can even lump together
the effects of glitch and differential non-
lineanty. Then, ramping the DAC and

comparing its band-limited output to an
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ideal ramp, you can check the errors.
And after limits are set for intensity
variation and wiggle, you can graphically
arrive at ramp error limits for the DAC'’s.

Among other things.

You can also have an inherent lack
of line fidelity due to the staircase-like
DAC output. Smaller steps through
greater DAC resolution will help. But
beware, for the limits of maximum avail-
able update rate and minimum picture
refresh rate set a resolution limt for line
drawing. We can show you some filter
techniques that can improve ramp fidel-
ity by 10to | or more, solving this
staircase problem.

Settling 1s really important, too,
and long settling tails must be absent so
that line starting points will land where
you planned.

Things like large-signal settling
time, slew rate, zero offset, large scale
lineanity, and scale factor can normally
be obtained much better than available
deflection circuits, so use care; don't
over-specify the DAC’s. Save your-
self some money.

Talk to the experts.

There are a lot more parameters to
be considered in specifying high-speed
display DAC'’s, so if you are into this,
or going to be, probably the best
approach is to consult us. After all, we
have standard products such as our
12 or 13 bit DAC's (Models 4014
and 4017), and a lot of display knowl-
edge and real experience. We've built
and shipped more high-speed display
DAC's than anyboc?y else in the world.

Telephone, toll-free (800)
225-7883,inMass.(617) 329-1600.
Or write us, Dedham, Mass. 02026. In
Europe, Tel. 73.99.88, Telex: 25881.
Or write, 1170 Brussels, Belgium.

" TELEDYNE
' PHILBRICK

“See us at IEEE/intercon
Booth 2122”
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/-HP CALCULATORS SOLVE YOUR PROBLEMS, YOUR WAY —

Put an HP 9820 or 9821 programmable calculator
on your desk and you can slash days—perhaps
weeks —from your electronic design schedule.
Because you have complete interactive control of
the design process. You no longer have to interface
with a time-share system, or wait around for
the data processing center to run your job. Just
enter your component values and our X-Y plotter
will draw a Bode diagram that shows the effect
of those changes. It's all done automatically —on
the plotter or built-in printer, completely
documented — before you commit your design
to time-consuming breadboarding. It's the cost-
effective way to use your design time.

So, whether you're looking for tools to help

Calculator-Aided Design —
The Fastest Way from Concept to Prototype

we have CAD programs for network analysis,
filter synthesis. logic circuit minimization,
microwave design —all giving you improved
efficiency from concept to hardware.

For complete details about an HP calculator
system specifically tailored to your type of
electronic design problems, just fill out and return
the attached coupon. We think you’ll be surprised
to learn how much time and money this new,
low-cost, interactive technique can save you.

The HP 9820 System with plotter leases for as
little as $261* per month. Call or write today.

*Domestic U.S.A. price only. Lease. where available. includes
service contrac

increase engineering efficiency, or looking for new T T T T T T T T T T T T T
: i a P )
and better ways to design, consider an Hl /  Please tell me about HP's Calculator-Aided Design solutions:
Calculator-Aided Design solution. For example. | (1 Information only Hands-on demonstration
| I am planning to use your calculator for:
| Name
= Company
HEWLETT \hp, PACKARD TS
I Zip
| Telephone | )
Hewleut-Packard Co
Sales. service and support in 172 centers in 65 countries \ P.0. Box 301, Loveland, Colorado 80537
AN E2/74

For information circle 226 on Reader Service Card

For Demonstration Circle 1 on Reader Service Card




We builtin the decoder/driver
so you don’t have to.

Not only the decoder/driver, but the memory too! It’'s all in the HP 5082-7300
series solid state display. Available now. In quantities to meet your production needs.
It's completely TTL compatible. All you do is address it directly with four-line

BCD input. The on-board IC allows for either the storage of input data or
real-time display. You save design time, space and money, and get a completely
reliable integrated display system.
A bright 0.290 inch high, shaped character gives excellent readability over
a wide viewing angle in a compact 0.600 inch by 0.400 inch package.
And best of all, the price is only $8.25™ in 1K quantities. If you need a larger
character write for information on our 1.5” 5082-7500 solid state display.
It's also TTL compatible and has the decoder/driver built in. For immcdiate delivery
on the HP 5082-7300 or 5082-7500 call your nearby HP distributor today.

01329 .

2 Circle 2 on reader service card
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Sales, service and support in 172 centers in 65 countries.
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Highlights

The cover: A new day dawns for logic, 82
Advances in bipolar and MOS processing
that have done so much for semiconductor
memories are now being applied to logic.
This two-part Special Report surveys the
busy scene, telling how standard ECL and
TTL are being upgraded, how new and re-
vived technologies compare with them, and
how bipolar LSI is about to become VLSI—
very large-scale integration. Cover is by il-
lustrator Richard Rosenblum.

How much wiil the budget heip? 68

Fiscal 1975’s proposed spending deficit of
$9.4 billion may help counter a recession in
the country at large, and the record defense
budget also offers opportunities to electron-
ics firms. But elsewhere the grants will be
distributed at the local and state level, slow-
ing the development of electronic hardware
markets in areas like education and mass
transportation.

When high-power systems need liquid cooling, 103
Liquids have a large margin of reserve cool-
ing power that, in a high-power electronic
system of limited volume, more than com-
pensates for the inconveniences of plumb-
ing. This is the fifth article in the series on
thermal design.

Bipolar LS| shines at ISSCC, 114

More and more semiconductor devices are
now profiting from improved processing and
subtler circuit design, as this five-part report
on last week's International Solid State Cir-
cuits Conference makes plain.

And in the next issue . . .

IEEE: preview of Intercon 74 sessions and
products . . . also, how an EE’s perform-
ance is evaluated . . . plasma displays take
on a new look.
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Publisher’s letter

special report on logic is the

major feature article this issue.
We have brought you a steady diet
of new logic development in recent
months. But, we feel, so much has
been happening that it was high
time to put all those developments
into perspective. On page 81, you'll
find the beginning of the report,
which was written by our Solid State
Editor, Larry Altman.

As Altman rightly points out in
the 16-page report “This is the year
of logic.” Not only are TTL and ECL
being significantly improved, but
new forms of bipolar LsI are grow-
ing to rival MOS. What’s more, some
of the logic forms that never quite
made it to the marketplace are hold-
ing out promise now in LSI form.
Microprogramming logic circuits,
furthermore, are challenging tradi-
tional logical methods.

That’s a lot of ferment, and you’ll
find out all about it in our special
report. An important outgrowth of
logic design, microprocessors, by the
way, will also be getting a fair share
of editorial attention in the months
ahead.

And speaking of logic and the

resurgence of bipolar methods,
we’ve put together a wide-ranging
review of last week’s International
Solid State Circuits Conference,
where the spotlight was on bipolar
LsI techniques. Injection logic was
one of the high spots, and there
were presentations on ion-im-
planted emitter-follower logic, and
streamlined versions of Schottky
TTL memory designs.

In other areas, CCD imagers,
analog circuits, electronic watch and
four-channel sound circuits, and mi-
crowave devices attracted attention.

So turn to page 114 for a run-down
of the significant developments
from ISSCC. It’s the next best thing
to having been there yourself.

The biggest Federal budget in

American history has been pro-
posed to Congress. In the briefings
that preceded the budget’s an-
nouncement, our team of reporters
and editors sought out its implica-
tions for the electronics industries.
The conclusions: inflation and the
slowing of the economy will seri-
ously impact electronics, yet the
field will certainly benefit from in-
creased defense spending.

In the days following the budget’s
release, our team—which included
Larry Curran, Managing Editor,
News, Ray Connolly, our Washing-
ton bureau chief, Howard Wollff,
head of the magazine’s Probing the
News section, Bill Arnold, Al Rose-
nblatt, and Marilyn Offenheiser—
fanned out around the nation’s capi-
tal to dig out the details about the
dollars that are destined to go to
electronics companies. You’ll find
our in-depth report on the budget,
as critical in this year of shortages as
it was in the years of hefty research
funding, starting on page 68.

he index of articles published in

Electronics in 1973 is available.
For a copy, circle number 475 on
the reader service card inside the
back cover.

February 21, 1974 Volume 47. Number 4
92.878 copres of this issue printed

Published every other Thursday by McGraw-ilt, inc Founder
James H McGraw 1860-1948. Pubhication office 1221 Avenue of the
Amencas. N Y. NY 10020 second class postage paid at New York,
N.Y and sddiional making offices

Executive, editonal, circulation and advertising addresses: Electron-
1S, McGraw-l Bulging. 1221 Avenue of the Americas New Y
N.Y 10020 Telephone (212)997-1221 Teletype TWX N Y. 7105&\
5234 Cable aodress MCGRAWHILLN Y

Subscnplions inuted 10 persons with active, professional, functional

n gy Publisher the nght to
reject non-Qualited requests No SUDSCriptions accepled without com-
plele dentfication of subscriber name, title. or b tunction,

Ofticers of the McGraw-ml wam Company John R Emovy
President. J. Eiton Tuohig. E: aton;
Gene W. Simpson. Group Publigher: vm Pvesndem Senior Vice Pr
dents Ralph-Blackburn, Circulation, Waiter A. Stanbury, Edronal, Jonn
D. Hoglund, Controller, David G. Jensen. Manufactunng: Gordon L
Jones. Marketing, Jerome D Luntz. Planning & Devetopment

Ofticers of the Corporation: Shunon Fushev Prosuoom Wallace F.

Hil and

Traendly, Gvoup Preslmﬂl
pany. Roben N undeo Senior
Vice Pves-oom and Secmary Ruan Weoo Treasurer
Title regrstered in US Patent Otfice, Copyright (1974 by McGraw-
Hill, Inc. All nghts reserved. The contents of this pubkcation may not be
reproduced either 1n whole or in part without the consent ot copynight
owner

A d or services per-
lovmea Subscnohon rates qualihed subscnbers in the United States
and possessions, Canada, and Mexco $9.00 one year, $18 00 three
years, all other countries $25 00 per year, except Japan $50 00 per
year and Brazil $40.00 per year, including air fresght  Limited quota of
subscaptions avalable at higher-than-basic rate for persons outside of
teid served, as follows US and possessions and Canada, $25 00 one
year, all other countries $50 00. Singie copies United States and pos-
sessons and Canada 1 00 all other countnes, $1 75

S The pul . UPON written request 10 our New York of -
fice from any subscriber, agrees 1o refund that pant of the suuscnonon
umwr\glom rml yet maied Please send change of adori
notices or orde's 1o
Circulation Manager, Eleclrom al address below. Change of address.
notices should provide old 85 well as new address, including postal 2ip
code number H possible, atfach address label from recentissue Atlow
one month for change 10 become etfective

Posimaster Please send form 3579 to Fultiliment Manager, Electron-
1cs. PO Box 430. Hightstown, N.J 08520

Electronics/February 21, 1974



When you’ve got to power noise sensitive logic,

=l

When your system draws a pulsating load current,

—|1]1

When your specs call for adjustable voltage,

-

When your programmed level must be accurately reproduced, when the current
limit must be adjustable and square (not folded back), when you want a power
supply that doesn’t lose half its current rating at +71°C (or at - 20°C). ...

KEPCO JQE

JQE Power Supplies are /inear voltage stabilizers (not complex
switching units). They can be adjusted or remotely program-
med from true zero to maximum output with better than
0.01% linearity. They vary less than 0.0005% for 105—125V
a-c source changes and have such low output impedance that a
zero to full load change influences the stabilized output by less
than 0.005%. Ripple and noise is well under 200 microvolts
rms, 1 millivolt p-p.

Quarter-rack
100 watts

31 JQE linear voltage stabilizers are manufactured in 4 sizes:
100 Watts, 250 Watts, 500 Watts and 1000 Watts in voltage
ranges from 0—6V to 0—150V. Metered bench and rack-panel
style and unmetered modular form for the OEM. Adjustable

Half-rack . o
250 and overvoltage protection available.
500 watts

If your job needs a linear voltage stabilizer, call Kepco for the
details on the JQE, or write Dept. V-14

FuM-rack
1000 watts

KEPCO, INC. < 131-38 SANFORD AVENUE ¢ FLUSHING, N.Y. 11352 « (212) 461-7000 » TWX =710-582-2631 « Cable: KEPCOPOWER NEWYORK

Electronics/February 21, 1974 Circle 5 on reader service card 5



When You Buy a Power Supply,
Why Not Get the Best?

W« grocw
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400 Az 10 DC ’

28 VDC to DC 28 VDC to 400 A |
(55,463 Hrs.) (61,387 Hrs.) (56,148 Hrs.)
Model C95D Model 53D Model W5SD |

Abbott's New Hi-Performance Modules

are designed to operate in the strin-
gent environment required by aero-
space systems — (per MIL-E-5 100K
or MIL-E-5272C) and MIL-STD-
461 for elcctromagnetic interference.

RELIABILITY — MTBF (mecan time
between failures) as caleulated in
the MIL-HDBK-217 handbook can
be expected in excess of 50,000
hours at 100°C for all of these
power modules. The hours listed
under the photos above are the
MTBF figures for each of the
models shawn. Additional informa-
tion on typical MTBF’s for our
other models can be obtained by
phoning or writing to us at the
address below.

QUALITY CONTROL — High relia-
bility can only be obtained through
high quality control. Only the high-
est quality components are used in
the construction of the Abbott
power module. Each unit is tested
no less than 41 times as it passcs
through our factory during fabrica-
tion — tests which include the scru-

tinizing of the power module and |
all of its component parts by our |
experienced inspectors.

NEW CATALOG—Uscful data is con-
tained in the new Abbott Catalog.
It includes a discussion of thermal
considerations using heat sinks and
air convection, a d(-scription of
optional features, a discussion of
cnvironmental testing, electromag-
netic interference and  operating
hints.

WIDE RANGE OF OUTPUTS — The
Abbott line of power modules
includes output voltages from 5.0
volts DC to 3.650 volts DC with
output currents from 2 milliamperes
to 20 amperes. Over 3000 models
are listed with prices in the new |
Abbott Catalog with various inputs:

60~z to DC, Regulated

400~ to DC, Regulated

28 VDC to DC, Regulated

28 VDC to 4008, 1 or 3¢

24 VDC to 60, 14

Pleose see pages 581 10 593 of your 1973-74 EEM (ELECTRONIC ENGINEERS MASTER Cotolog)
for complete informotion on Abbott modules.

Send for our new 56 page FREE catalog.

LABORATORIES,

5200 W. Jefferson Blvd./Los Angeles 90016
(213) 936-8185

6 Circle 6 on reader service card

INCORPORATED|
1224 Anderson Ave. Fort Lee, N.J. 07024 '

(201) 224-6900

Readers comment

Pursuing promising products

To the Editor: For the past three
years, | have been reading articles,
casebook designs, and advertising
blurbs extolling the virtues of this
device or that chip, this amplifier or
that timer, and the wonders that can
be performed by C-MOs or some
other logic.

Upon applying to my suppliers in
an attempt to obtain these “wonder
drugs” of electronics, I am almost
invariably given delivery times
varying from two weeks to six
months. Usually, of course, the
longer delivery time is for the device
that is most desired; this is not the
fault of the electronics industry—it is
merely the operation of Murphy’s
law.

Obviously, by the time I could
have gotten the miracle device, the
job has had to be done by some
other means. I lose time, patience,
and money; the industry loses a
sale. It would seem to me that man-
ufacturers ought to restrain their at-
tempts to market devices, which, af-
ter having been sold to the customer
by ingenious advertising, simply
cannot be bought.

D.J. Latham

University of Miami

School of Marine and Atmospheric
Science

Coral Gables, Fla.

Two outlooks differ

To the Editor: In Probing the News
[Electronics, Jan. 10, 1974, p. 72}, 1
was quoted as being “less optimistic
than most of the electronics execu-
tives” on the 1974 semiconductor-
industry outlook. Apparently, the
author confused my views on the
over-all economy with those on the
semiconductor industry.

With respect to the economy, we
feel that the energy crisis has indeed
decelerated further an already
sluggish outlook for 1974. But with
respect to the semiconductor indus-
try, we firmly believe that the reces-
sion year of 1974 will be quite a
strong one for semiconductor com-
panies.

In fact, in sharp contrast to 1970,
the current year should instead be a
year in which technology companies
do what they are supposed to do—

Electronics/February 21, 1974



If time is your business, you need Burroughs’ new
PANAPLEX™clock panels‘for clear, legible display.
In two character heights (0.5” and 0.7"), four or
six digits per panel, with AM/PM indicator, for max-
imum design flexibility. Easy to see and read; wide
viewing angle; low power requirements; compat-
ible with MOS circuits; assured long life and de-
pendability because PANAPLEX clock panels are
backed by Burroughs’ years of pioneering technol-
ogy and manufacturing know-how . . . and they are
available at competitive prices. Time will tell how
much that means to you and your customers. For
more information, write Electronic Components
Division, P.O. Box 1226, Plainfield, N.J. 07061, or
call (201) 757-3400 or (714) 835-7335.

*Sample quantities of panels available immediately.

Burroughs @
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(2X actual size)

INJYYdS mﬂ |

the
EMI suppressors

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

in 4 weeks or Faster!

® High performance filters avail-
able in 5 different circuits—
Feed-thru, L, PI, T, 2L ...fora
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 . . .
glass-to-metal seals in corro-
sion resistant metal cases.

with  J

® Small in size yet big in reliabil-

ity . . . particularly useful for in-
dustrial and military high-
density packaging 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 availahle
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.

48F-311%

SPRAGUE

THE MARK OF RELIABILITY

THE BROAD-LINE PRODUCER OF ELECTRONIC PARTS

8 Circle 8 on reader service card

Readers comment

that is, to grow independently of the

business cycle, rather than in conso-
nance with it.

Benjamin M. Rosen

Coleman & Co.

New York, N. Y.

Analyzing steady-state ac

To the Editor: In my Engineer’s
notebook, “Program analyzes all-re-
sistive dc circuits,” [Electronics, Jan.
24, p. 114], it should be noted that
my computer program is useful for
steady-state ac analysis, as well as
for dc analysis.

Moreover, the example given in
the article is actually a steady-state
ac analysis, and not a dc analysis as
indicated in the figure caption. In
this transistor-amplifier example,
the two coupling capacitors are
shorted to simulate steady-state ac
conditions. A dc analysis can also be
performed but, of course, the ca-
pacitors must then be treated as
open circuits.

Mark Jong
Wichita State University
Wichita, Kan.

Achieving high Qs

To the Editor: I'd like to clarify a
few points about my Designer’s
casebook, “Narrowband digital fil-
ter achieves high Qs” [Nov. 22,
1973, p. 118].

The filter’s center frequency is f,
(1 kilohertz), its clock frequency is
2Nf, (4 kHz), where N is the number
of counter stages, and the input sig-
nal is divided into time periods (Tx)
that equal 1/Nf, (250 micro-
seconds).

The upper operating frequency of
the filter is limited by the maximum
toggle frequency divided by N of
flip-flop FF; or by the bandwidth of
the operational amplifiers used,
whichever is less. For the circuit
shown, this upper frequency limit is
not 2.5 megahertz, as stated.

Thomas A. Visel
University of Illinois
Urbana, Il

1973 index is available

The index of articles published in
Electronics in 1973 is now available.
For a copy, circle 475 on the reader
service card inside the back cover.
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TRW LVA diode...
the sharpest knee

‘5.6 voit mnjaqy_;géer :
| |

elow 10 Volits.

FOCUS INTENSITY
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{ b

The current saver.

No other zener can approach TRW's LVA perform-
ance below 10 volts. Available for operation down
to 4.3 volts, TRW LVA diodes minimize power con-
sumption in portable-battery operated equipment.
They're also ideal for instrumentation, where, as
reference elements, they draw as little as 50 u Amps.

TRW LVA's are available in various package config-
urations, including passivated chip form for hybrid-

ASTIGMATISM SCALE ILLUM.

compatible packages. If you have a need for a low
current voltage regulator or any other product that
demands low current consumption, you should
check out TRW LVA zeners. When it comes to cur-
rent, they're really misers!

For product information and applications assistance
write TRW Semiconductors, an Electronic Compo-
nent Division of TRW Inc., 14520 Aviation Boulevard,
Lawndale, California 90260. Phone (213) 679-4561.

These products are available through the following authorized distributors:

Almo Electronics

Bell Industries

Cramer Electronics Inc.
De Mambro Electronics

Eastern Radio Corp.
Electronics Marketing Corp.
Elmar Electronics Inc.
Hall-Mark Electronics Corp.

Harvey-Michigan Inc.
Liberty Electronics
Powell Electronics
Pyttronics

Semiconductor Concepts Inc.
Summit Distributor
R.V.Weatherford Co.
Westates Electronics Corp.

TRW senviiconouctors

Electronics/February 21, 1974
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You can buy a
54/74123 from AMD.

The Am54/74123 is a more-than-faithful reproduction
of the dual one shot made popular by TI.
Not only is it guaranteed to meet all the original
specs, but it’s built to MIL-STD-883; and it’s available
for immediate delivery in both military and
commercial temp versions. Just contact your nearest =

AMD sales rep or distributor. el \
$% _

Or you can buy
something better. § \ Am 2623

The new Am26123: Our pin-for-pin, improved perfor-‘l"q'

mance replacement for the 54/74123 dual one shot. % B{
First of all, the Am26123 has a guaranteed typical 17 \
pulse width stability of =1% over the 0-75°C ) 1

temperature range. (Without external compensation, {
the best the 74123 can offer is =6%.)
Second, the Am26123 has been designed to -2
eliminate any possibility of false triggering caused by ‘5 b
noise on the timing nodes. (A built-in output -4 Y.
latch does the trick.) W)
- Best of all, you can buy our new Am26123 for the -6
same price as our Am74123, which is exactly the same
price as the original 74123. £
The only thing you need to do now is decide which
AMD dual one shot will best suit your needs, . ~10
then contact your nearest AMD sales rep or distrib-
utor. He'll send you all the parts or all the information _IZ
you need.
Being big shots in one shots is going to help us _ 55’ (A
become the sixth largest maker of integrated circuits

in the U.S. by 1975.

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

L o

//w



¥

e

2

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 the San Francisco Bay Area, Bill Siefert at (800)
538-7904 (toll-free from outside California) or (408) 732-2400, or Dave Haun (415) 967-7031. 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,
Herman Lichotka at (0811) 594-680.

Advanced Micro Devices is distributed nationally by Cramer and Hamilton /Avnet Eiectronics.
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NEW '74 EDITION
COMPLETELY REVISED

AND UPDATED!
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WIRE-WOUND

RESISTOR
ENGINEERING

HANDBOOK

the industry’s most exten-
sive and most accurate
compilation of engineering
information on wire-wound
resistors

PRECISION /HI-SPEED
POWER/WIRE-WOUND
RESISTORS

including: established reli-
ability resistors, beryllium
oxide core power resistors

. 22 special temperature
coefficients from —50 PPM

to +6000 PPM . . . sub-
miniature precision resis-
tors . . . ladder and sum-

ming networks.
Write for your free copy today!

ELECTRONICS, INC.
700 South 21st Street
Irvington, New Jersey 07111
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Economist Schlesinger
takes up DOD budget battle

In the fall of 1965, Robert S.
McNamara, at the wheel of the Pen-
tagon, was steering the U.S. military
machine toward the quagmire of
Southeast Asia.

JamesR.Schles-
inger, then 36
years old, and di-
rector of strategic
studies at the
Rand Corp. in
Santa Monica,
Calif,, expressed
to a visitor the be-
lief that Robert
McNamara was
blind to the con-
sequences of his
policy of con-
trolled escalation.
McNamara’s in-
dustrial-manage-
ment expertise
made him, in
Schlesinger’s
opinion, “a hel-
luva Secretary of
Defense but a
lousy secretary of
war.” simplicity.

In less than a =
decade, Schlesinger has moved from
his small cubicle at the Rand Corp.
to the panelled office of the Secre-
tary of Defense. Now the pipe-puf-
fing, prematurely gray defense chief
has presented his first Pentagon
budget to the Congress (see P. 68).

It is the largest defense budget in
U.S. history. With it, Schlesinger
hopes to get a firm national commit-
ment from the Congress for “the
long haul,”—when the country has
no immediate wartime require-
ments—as well as for a more ef-
ficient defense force. Contractors
might note that Schlesinger equates
efficiency with simplicity when it
comes to hardware. As he reminded
the Congress in presenting his
budget, “Eli Whitney, rather than
the medieval craftsmen, must be-
come our model.”

Schlesinger’s current interest in
reordering strategic nuclear-missile
policy—including his plan to de-

DOD chief. In military hardware, James
Schiesinger equates efficiency with

velop more precise guidance sys-
tems so they may be used against
military targets smaller than large
enemy cities—is admittedly contro-
versial. But it is no surprise to those
who knew him at Rand, where he
specialized in strategic analysis with
emphasis on nuclear weapons.

If he masters
the position at
Defense, what he
learned in his
prior roles as as-
sistant director of
the Office of
Management and
Budget, chairman
of the Atomic
Energy Commis-
sion, and director
of the Central In-
telligence Agency,
will certainly
have been a fac-
tor. Probably
more important,
however, will be
his background in
economics, in
which Harvard
granted him a
doctorate in 1956,
He then taught
economics at the
University of Vir-
ginia for elght years. His 1960 book,
“The Political Economy of National
Security,” still represents his views
on national defense.

Apollo’s Rhine
takes on BART

BART, the Bay area’s financially and
technically beleaguered “space-age”
transit system, is faced with a
mounting deficit, projected to reach
$100 million in five years. And
glitches in its automatic train-con-
trol system continue to delay the
opening of service between the East
Bay and San Francisco, originally
scheduled for 1969.

In San Francisco’s attempt to
sew together the patchwork array of
modifications and additions to the
Westinghouse-designed system,
BART has hired former manager of

Electronics/February 21, 1974



WIDE AND SAY “Ahhh...
Now that’s what | call a

SNAP SWITCH CATALOG!”
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end for this new Cherry Handbook and Guide

Just what the doctor ordered: “instant access” and “tell-all data” on scores o
of basic Cherry Snap-Action Switches and tens of thousands of variations.
Complete with the unique Switch Selector-Locator that lets you choose —
in seconds!—the right snap switch for any application. Plus engineering
drawings, specifications, operating characteristics and technical data.
Plus, never-before-published “inside” information on Cherry's plant
facilities, equipment, in-house manufacturing capabilities and worldwide

sales offices. All in a handsome new, easy-to-use 72-page format. ]
And it's yours for the asking: Just TWX 910-235-1572.. . . N

or PHONE 312-689-7700 . . . and ask for Frank. -~ o™
L] c'~~-.L_:,

A e
R D © A\ ‘
] [ 0 3y CHERRY ELECTRICAL PRODUCTS CORP.
N L/‘ ® 3608 Sunset Avenue, Waukegan, lllinois 60085

Cherry attiliates worldwide * Hirose Cherry Precision Co., Ltd., Tokyo - G. W. Engineering Pty. Ltd., Sydney
Y’ Cherry Electrical Products (U K.) Ltd., St. Albans, Herts * Cherry Mikroschalter GmbH, Bayreuth, Germany
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if you’re into...

ANALOG
FILTERS

®WIDE RANGE — CUT-OFF FREQU
FROM 0.001 Hz

*DIGITAL TUNING —

Frequency Range: .001 Hz to 111 KHz

Roll-Off: 24 db/octave/section (1022F)
48 db/octave/section (1042F)
(Cascading sections doubles roll-off)

Responses: Butterworth, RC.
Passband Gains: Selectable 0, 20, 40 db.

VARIABLE ANALOG:Models 1100 and 1200

Frequency Range: 10 Hz to 1.1 MHz
Roll-Off: 24 db/octave

Response: Butterworth and Bessel
Passband Gain: 0 db.

PROGRAMMABLE DUAL HI/LO:Series 1500

Frequency Range: 0.001 Hz to 111 KHz

Roll-Off: 24 db/octave/section
(Cascading sections doubles roll-off)

Response: Butterworth, RC.
“ passband Gain: 0, 20, 40 db.
Programming options:
02; 1-2-4-8 BCD positive logic,

Programming: Local and/or Remote

of all Functions

03; 1-2-2-4 BCD positive logic.

- |

-« you’re into

ROCKI.RAND

For immediate intormation on how Rockland can meet your specitic application
and delivery requirements — call our local rep or Dave Kohn direclly at;

Rockland Systems Corporation 230 W. Nyack Road, West Nyack, N.Y. 10994

(914) 623-6666 *TWX 710-575-2631
Circle 14 on reader service card
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Problem-solver. William J. Rhine is chargea
with ironing out BART's glitches.

NASA’s Houston Apollo guidance
and navigation project office, Wil-
liam J. Rhine, who may be able to
apply his space-systems knowledge
to the ground-transportation world.

The 46-year-old Rhine, now di-
rector of engineering at BART, labels
its difficulties “unique” but not un-
surmountable. “I don’t know of any
major problem to which we don’t
have a solution,” he claims, “but it’s
going to be a hell of a lot of work.”
Helping him will be 80 engineers,
from  Parsons-Brinckerhoff-Tudor
and Bechtel, BART’s general contrac-
tor, as well as from Westinghouse.

Two major technical problems
concern train-detection flaws, which
occur when a track circuit fails to
detect a train’s presence on the track
or, conversely, detects the presence
of a nonexistent train. Hewlett-
Packard Co., however, has already
designed circuits that will correct
these flaws and provide an auto-
matic check-in, check-out system.

Rhine shuns the popular Bay-
area pastime of pointing the finger
at BART, but he does ask why much
more wasn’t in the original specs, in
particular, those for the automatic
train-control system. “It is very im-
portant that the most important part
of the system gets the right amount
of attention, and the ATC got only
15%,” he says.

Rhine is optimistic that the sys-
tem can be working in time to start
trans-Bay service by BART manage-
ment’s present target date of Sep-
tember 1974.
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New options & accessories

Low ohms High

2 and 20, current

0.0012 10A cont.

resolution 20A
momentarily

Fluke adds MEASURE
POWER

Recharge -
able
battery
pack

High Clamp on

voltage AC current

probe, probe,

1kV 10 40KV 2 to 600A 2

Digital
printer
output

——

Options and accessories already available

The best sdlli t digit DMIM.
Now even better

More new options & accessories. New AC/DC high cur-
rent option lets you measure 10 Amps continuously or up
to 20 Amps momentarily. New low ohms capability with
2 and 20 ohms full scale ranges provides maximum reso-
lution of 0.001 ohms. New RF measurement capability
available with low cost probe.

The Fluke 8000A Digital Multimeter brought a new stand-
ard of excellence and reliability to the low cost field.
Today, with expanded capability, the 8000A brings that
standard to even more of your measurement applica-
tions.

And don't forget what you getin the standard instrument.

With or without options and extras, the Fluke 8000A is
the best digital multimeter for the money. You get a basic

d address of your nearest local
John Fluke Mfg. Co., Inc., P.O.

dc accuracy of 0.1%. You get 26 ranges to measure ac/
de volts from 100 microvolts to 1200 volts, current from
100 nanoamperes to 2 amperes and resistance from 100
milliohms to 20 megohms.

We back the instrument with a guaranteed 20,000 hour
Mean Time Between Failures. We expect you'll get
56,000 hours service . . . roughly the equivalent of 15
years everyday use.

Or the options already offered.

The option list includes in addition to those described
above, a rechargeable battery pack, digital printer out-
put, deluxe test leads, 40 kV high voltage probe, 600
ampere ac current probe, two types of carrying cases,
dust cover and rack mounts.

For data out today, dial our toll-free hotline, 800-426-0361

in the continental U.S., dial our toll free number 800-426-0361 for the name an
source. Abroad and in Canada, call or write the office nearest you tisted below,
Box 7428, Seattle, Washington 98133. Phone (208) 774-2211. TWX: 910-449-2850. In Europe, address Fiuke Neder-
land (B.V.), P.O. Box 5053, Tilburg, The Netherlands. Phone 013-67-3973. Telex: 844-52237. In the U.K., address

FLUKE

Fluke International Corp., Garnett Close, watford, WD2 4TT. Phone, Watford, 33066. Telex: 934583. In Canada,

address ACA, Ltd., 6427 Northam Drive, Mississauga, Ontario. Phone 416-678-1500. TWX: 61 0-492-2119.
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Cast-moulded
capacitors

WIMA FKS 3
1000 pF up to 0.047 pF

WIMA FKC 3
100 pF and up

WIMA MKS 3
Up to 0.47 pF

WIMA FKS 2 min

P.C.M.5 mm
1000 pF to 0.047 pF

are an excellent aid in designing your
IC-equipped printed boards. Use the new
plug-in WIMA® capacitors which are

smaller and have regular

dimensions.

Write for our new catalogue.

16 Circle 16 on reaager service card

WILHELM ~
WESTERMANN
Spezialfabrik

fur Kondensatoren
D-68 Mannheim 1
Fed. Rep. of Germany
Augusta-Anlage 56
P. 0. Box 2345

Tel.: (0621) 4080 12

40 years ago

From the pages of Electronics, February 1934

Auto radio forges ahead

Spurred on by the remarkable ex-
pansion in 1933 of automobile radio
sales, manufacturers look forward
with eagerness to the 1934 market.
Reports from Detroit of record-
breaking orders for new cars follow-
ing the Automobile Show in New
York and elsewhere must be a sign
of good omen to the radio industry,
although it was rather discouraging
to see the small turn-out of radio
people at the New York Show and
to note the apathy of those actually
in attendance.

Sales figures for 1933 indicate
that between 600,000 and 700,000
auto-radio sets were sold for instal-
lation in the nation’s cars during the
year just passed. This is a vast jump
from the previous year and a great
hurdle over the most optimistic esti-
mates of the 1933 market made ear-
lier in the year. Prognosticators, not
to be caught napping again, place
their estimates for 1934 between one
million and a figure half again as
large.

Some of these radio sets will bear
the automobile maker’s name; oth-
ers will bear the name of the radio
set, and still others will have hy-
phenated names. Packard, Studeba-
ker and Chrysler will actively sell
radios especially built for them.

Philco (Transitone) has been most
active and successful in this special
market, making receivers for 7 au-
tomobile people. These sets look
different from receivers sold to the
trade through dealers and distribu-
tors. The other manufacturers, RCA
Victor, Crosley, Zenith, et al., have
one or more special clients using re-
ceivers made by them.

Automobile manufacturers are
not keen to see anyone break the ice
on the matter of putting radios in
every car of a model or style. At
present, competition in the lower-
priced cars has forced manufac-
turers to steer clear of increasing the
cost of manufacture; the margin is
already low. But all realize that
someone may kick over the traces,
put a radio in every car as it leaves
the factory and make the radio in-
dustry very happy, indeed.
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How to multiply
your draftsmen’s time.

Shortcuts from Kodak turn drafting
hours into minutes—on job after job.

Routine redrawing chores take a lot of
valuable board time. Kodak can show your
draftsmen how to restore drawings, make
revisions, and handle repetitive elements
—withoutredrawing. You'll save hours of
drafting time and save money, too.

[t'seasy, because it's done photograph-
ically! We'll explain how to do it and help
you select the proper Kodagraph films and
papers for your particular work. And we can
show you how, with an automated Kodak

Kodak products for drawing reproduction. M

Electronics/February 21, 1974

processor, you can get reproductions back
to your draftsmen faster, to save even
more time.

There are other ways that Kodak can
help multiply your draftsmen’s efficiency.
Microfilming your drawings will make them
more accessible, save filing space, provide
security, and give you other benefits, too.

Get the details.

Fdradditio;cti inform(‘;t{on \;rite: Eastman
Kodak Company, Business Systems Markets
Division, Dept. DP538, Rochester, N.Y. 14650.
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Lamp Size <T-% T-1 T-1%

Packages Point Sources Wide Wide
Viewing Angle Viewing Anc

2 9

Lens Diameter .050 x .100 120 .200

_Construction Cup Cup Cup

Lens Height .090 130 .215

Color Mat'l. Dift. Cir. Diff. Clr Difft. Cir

Red GasP 107 ®199 @198 102 @10
108 @11
@101
115
®116

Green GaP

Yellow GaP

Red GaP

To order a lamp, add FLV to number. Example : FLV350.



sO\‘d S‘d‘z \dmps‘

T-1% T-1% T-1% T-1% T-1% T-1%
4° Angle Cartridge Short Medium Tall .025 x .025
Lamp Profile Profile Profile Leads

T 5=

120

.200 - .200 ._200 )
ead Frame Lead Frame Lead Frame Lead Frame Lead Frame Lead Frame
7350 235 230 285 340 340
Diff. Cir. Diff. Cir. Diff. Clir. Diff. Clr. Diff. Clir. Diff. Cir.

0104 0130 @131 @103 @141 @110 @111 0150 0152 @160 @162
0140 0112 @118 0151 0161
o117
®119
0331 ®341 @310 @350 #0356 @360
®336 0346 @315 355 €352 €365
0351
440 450 460
445 455 465
0240 0250 0252
0251

We make solid state lamps. Lots of them.

On the Quick Selection Guide you can easily
find the lamps that fit your needs.

» Production quantities of red GasP,

* Growing volume of GaP in red, green and
yellow.

» High intensity point sources, indicators,
backlighters, narrow or wide beams.

» Low and high profiles.

 Clear and diffusing lenses.

» With or without flanges.

» With or without molded headers.

» All standard lead thicknesses.

e T-13% and smaller packages.

» Easily retrofits incandescent lamps.

» Luminous intensity to 15.0 med.

* Priced from 9¢.

We're a major manufacturer, a world leader,
in discrete solid state devices. Our production
capability is vast. Right now, today. It's
being used to make a line of lamps as broad
as anyone’s: Every major kind of lamp. And
special types built to your own specs. At the
most competitive prices. If you need it we've
gotit. In volume. Try us. You'll see.

But before you make your final selection, you
should actually see the lamps and compare
them to others, any others. There’s no other
way to be sure. So call your friendly Fairchild
distributor for a demonstration at your desk.
It’ll only take a minute.

SEMICONDUCTOR COMPONENTS GROUP, Fairchild Camera & Instrument Corp., 464 Ellis St., Mountain View, Ca. 94042, (415) 962-5011. TWX: 910-379-6435.



Some

Delevan

Division

Delevan designs
are very special...

THEY'RE NOT MADE YET.

Applications forinductive devices are virtually unlimited
and noteven Delevan's broad line of standard designs can
fitevery requirement. That's where Delevan s Application-
Engineering capabitity comes in! No matter how unusual
or highly-specialized your application may be. .. Deievan
can provide a custom-engineered design to meet the most
demanding specifications. the most unique applications

At Delevan, the design of inductive devices is far more
than an art it is a highly-sophisticated science.
State-of-the-art techniques in winding and molding, the
instant availability of computerized data, and utilization of
new materials and procedures. .. combined with the proven
expertise of Delevan engineers . . . equals unmatched
capabilities. If you have the application, Delevan can provide
thedesign

AMERICAN
PRECISION

INDUSTRIES INC

270 QUAKER RD./EAST AURDRA, N.Y. 14052

TELEPHONE 716/652-3800

TELEX 091-293

OTHER DIVISIONS OF AMERICAN PRECISION INDUSTRIES INC
BASCO*OUSTEX

20

Meetings

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

Nepcon 74 West: Electronic Pack-
aging and Production magazine,
Anaheim Convention Center, Ana-
heim, Calif. Feb. 26-28.

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

Zurich Digital Communications In-
ternational Seminar: I1EEE. Swiss
Federal Institute of Technology.
Zurich, Switzerland. March 12 -15.

International Convention (Intercon):
IEEE, Coliseum and Statler Hilton
Hotel, New York, March 26-29.

Salon des Composants Electron-
iques: SDSA. Porte de Versailles,
Paris, France, April 1-6.

International Reliability Physics
Symposium: 1IEEE. 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.

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

International Circuits and Systems
Symposium: IEEE, Sir Francis Drake
Hotel. San Francisco, 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.

National Computer Conference,
AFIPS/IEEE Computer Socicty,
McCormick Place. Chicago. I1l. May
6-10.
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The first
interactive graphic
calculator.

It's the 31/10 system.

A powerful calculator, graphic
terminal and software combination
The first ever to place math-power,
graphics and alphanumeric display
atyour fingertips!

The 31/10is personal. Fast. And
highly interactive. It lets you explore
ideas and concepts on the spot. Plot
single variable functions, specify
X-Y coordinates and a lot more.
Corrections and plot changes
are immediate. From data
entry to display, your ideas
are quickly brought to light.
That's responsive!

Plugin our software
packages. They putthe
31/10to work. No heavy
programming experience

needed. So you can deal in your
concepts and not the mechanics of
programming. And get graphic and
alphanumeric output from natural
math input.

There's more to our 31/10. Such as
add-on memories for long programs.
The optional silent thermal printer for
listing and keeping track.
Peripherals like our
hard copy unit to

putin hand what's
\ on the screen.

The costs are
low, the
results are
priceless.

Get the facts about the 31/10
and the Tektronix reliability

and worldwide service behind it.
See your Tektronix sales engineer
for a demonstration or write:
Dwain Quandt,

IDD Calculators, Tektronix, Inc.,
P.O. Box 500

Beaverton,Oregon 97005.

Our programmable calculators.
Natural. Powerful. Significantly
less expensive.

TEKTRONIX

For a demonstration circle 236 on reader service card
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level

More ideas from Amphenol’s

Low-cost sockets for transistors in
TO packages (above) allow easy
replacement and service. B New IC
sockets are end and side stackable
for maximum single board density.
Low profile design also allows
maximum multi-board density.

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

Back panel edge board connectors
with bifurcated contacts (above) can
be wire wrapped or clip-terminated.
@ Bellows contact PC connectors
(below) cut interconnection costs
without sacriticing performance,

level

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

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

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




Spectrum of interconnections.

Direct entry plate assembly offers
modular packaging flexibility. Custom
designed plates accommodate any
size or style PC board with no tooling
cost to you. Rectangular posts are
true positioned for automatic
wire-wrapping.

| |ON CAPABILITY

OF INTERCONNECT

=5 AMPHENOL

INDUSYRlAL DIVISION

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

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

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

Miniature contact (3 input, 3 output)
hermaphroditic connectors can be
snapped together to connect as many
circuits as required. ® Single finger-tip
mounting of low cost connector saves
assembly time. Available in UL Class
SE-1 flammability rated material.

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

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

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

m Actual Size
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in popuTar

values.
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A eric '\ about cost,
“be serious about quallty

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

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

Timex to introduce
under-$100
liquid-crystal watch

TTL microcontroller
replaces 24
MSI packages

First C-MOS
microprocessor
built by RCA

Philips to offer
three I2L parts
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In a unique application of standard MOS fabrication, IBM has devel-
oped the largest solid-state image array ever reported. The half-million-
element optical scanner, built on a giant 1,050-by-1,600-mil chip, em-
ploys bucket-brigade circuit techniques. When the device is used for
facsimile, copy illuminated by a tungsten light is focused on the surface
of the chip. Then, the collected charge is shifted out of the device by
normal bucket-brigade shift-register action. The chip consists of
524,288 photo elements, which IBM calls PELs. Each PEL consists of one
bit of a bucket-brigade shift register.

The Timex Corp. is going to introduce a liquid-crystal-display watch
this summer and sell it for less than $100, says vice chairman Edward T.
Carmody. The field-effect liquid crystals will show hours and minutes.
This venture into electronic-display timepieces is a first for the com-
pany, which specializes in mass-marketing inexpensive watches.

The trend to greater bipolar integration is being speeded along by Mo-
nolithic Memories’ four-bit expandable TTL microcontroller. It sports a
gate equivalence of more than 1,000—almost 10 times that of any other
bipolar processor chip on the market—and does it with conventional
Schottky processing. According to Dale Williams, marketing manager,
the 40-pin-DIP microcontroller, to be announced in March, replaces 24
standard TTL MSI packages and saves over 5 watts of power into the bar-
gain. The chip is capable of 256 arithmetic and logic operations in a
fast cycle time averaging 150 nanoseconds.

To illustrate the savings possible with this chip, it can emulate full
16-bit Nova operation with only 28 packages—4 microcontrollers, 14
packages of memory, 5 registers, and some gates.

RCA has built the first C-MOS microprocessor—an eight-bit, two-chip
version that not only offers microwatt power performance but also
gives the user good noise immunity and tolerance to power variations.

The two-chip design, a joint effort of RCA’s former computer facility
in Palm Beach, Fla., and its Solid State Technology Center in Som-
erville, N.J., has as its heart a 16-by-16 scratchpad RAM. Access to the
memory is made over one of these 16 registers. This unique architect-
ure permits 65,536 eight-bit bytes to be accommodated. The complete
set of 25 instructions can be executed in under 6 microseconds. Also, an
eight-bit, two-way data bus interconnects the processor, any mixture of
RAM and ROM, and the peripheral devices.

RCA says that sample quantities will be available in the fourth quar-
ter. It is also designing a single-chip, eight-bit version using tighter lay-
out rules to keep chip size to less than 200 mils on a side.

Announced just two years ago and still an experimental technology at
most semiconductor laboratories, integrated injection logic (see p. 81
and p. 114) is already a commercial reality for at least one company.
Philips Gloeilampenfabrieken’s Components division will come out
shortly with three I’L consumer products, a digital tuning chip for
touch-control radio and TV sets, a control chip for telephone tone dial-
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16,384-bit ROM
from Gl to run
on 5 volts

Avco to build
automated car
tester prototype

H-P shift register
uses EFL process

Addenda

Electronics newsletter -

ing, and a frequency divider/amplifier for electronic organs. Philips
has also developed a 1,024-bit random-access memory, but has made
no marketing decision on the part.

Look for the General Instrument ion-implanted n-channel process, de-
veloped at the University of Utah Research Institute, to yield a 16,384-
bit read-only-memory that operates on a single S-volt power supply. Ex-
pected at midyear, the 500-nanosecond device was designed with five
basic cells, repeated as required, to keep the chip size to 160 by 165
mils. The same technique is used on GI's new 5,120-bit ROM, now being
sampled.

The 16,384-bit product, organized 4,096 by 4, achieves through an
input-latch circuit what GI calls a “statically dynamic” ROM. At logic I,
the ROM operates in the dynamic mode, but logic 0 turns off the inputs
to keep the output at the same level.

The Department of Transportation will probably award Avco Systems
division, Wilmington, Mass., a small contract to develop a prototype
automated system for inspecting and diagnosing defects in the safety
and pollution controls on motor vehicles. To be tested through July
1976 in Washington, D.C., the system will link several minicomputers
and sensors. The test, however, will delay any contract awards by the
National Highway Traffic Safety Administration to other states for
larger operating systems and could retard a market for automated test-
ing systems [Electronics, Aug. 16, 1973, p. 53].

Hewlett-Packard has developed a 100-megahertz, 128-bit shift register
using its bipolar emitter-function-logic process. The part, with 1,000
gates on a 100-by-150-mil chip, dissipates about 1 watt and is designed
for use in instrumentation that won’t be out this year.

Zdenek Skokan of H-P, who developed the process, indicates that it
is the forerunner of a family of 1-gigahertz devices that will exhibit a
300-picosecond propagation delay. The firm’s present process gives
about 0.6 nanosecond, still very fast by current standards. The EFL pro-
cess gives very high speed plus excellent density.

Although H-P’s EFL is not the same as TRW’s version, it is similar.
TRW’s uses substrate pnp transistors without gain rather than npn tran-
sistors with gain. TRW’s EFL appears identical to the early comple-
mentary transistor logic, with advances in production techniques per-
mitting higher performance than early CTL parts.

Rockwell International’s Autonetics division is setting up a separate fa-
cility to make military and aerospace MOS circuits. The present, com-
mercially oriented, Microelectronics division does $50 million a year,
but it’s felt that small-volume, high-reliability parts can be handled bet-
ter by a separate dedicated operation. . . . Dow Corning has a new sili-
cone molding compound with an improved ability to survive saline envi-
ronments. Silicone outshines its competitors—phenolic and epoxy—in
resisting moisture, but has proved more vulnerable to saline atmos-
pheres.
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C-LINE
POWER DARLINGTONS

‘how and where to use them

more than 1

plication notes

Power Darlington circuits

Here in one place is everything you've always wanted to know
about Darlingtons... how to design for higher speed, lower
saturation voltage and high gain in less space. Major applications
include pulse and switehing circuits, power supplies and linear
amplifiers. Fo plications are illustrated below.

REGULATOR

optimized for switching-regulator service

the full load efficien
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PUSH-PULL INVERTER

The high current gain of the Unitrode Darlington allows it to be driven
directly from a logic-level multivibrator. The low VCE saty not only raises
efficiency, but indirectly reduces the magnetizing inductance requirement
of the transformer. At 10KHz and full load, the circuit attains an inversion
efficiency of approximately 30%.
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DRIVE CIRCUIT INVERTER
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w VCE (sat and high current gain. In this circuit,

HIGH SPEED SWITCH FOR INDUCTIVE LOADS

Used with loads such as solenoids, phase shifters and small DC motors,
this circuit is not only a switch, but (in the ON state)a constant current
source which can drive an inductive load to its steady-state current in less
than the time constant of the load itself.
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MOTOR CONTROLLER

Unitrode Power Darlingtons are most suited for applications where high-
speed jogging, fast dynamic braking or high slew rates are required,
and conventional power transistors will not satisfy the highest
speed requirements.
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In all applications presented, the circuits have been proven with
Unitrode's U2T Series Power Darlingtons in both NPN and PNP
types—from 2 to 20 amps, 60 to 150 volts in TO-33, 3 pin TO-66
and 3 pin TO-3 packages. 100 quantity prices for the series range
from $1.25 for 5A, 60V devices to $5.40 for 20A, 150V types.
Unitrode Corporation, Dept. 27Y, 580 Pleasant Street, Watertown,
Mass. 02172 Tel. (617) 926-0404
Use the Reader Service Card for your free copy of the new Power
Darlington Application Booklet.
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s U NI TR O D E quality takes the worry out of paying less

Unitrode Sales Representatives: ALA., Huntsville, 20TH CENTURY MARKETING INC. (205) 772-9237; ARIZ., Scottsdale, FRED BOARD, ASSOC. (602) 994-9388; CAL., Burlingame,
BROOKS TECHNICAL GROUP (415) 347-5411, Escondido, CIROLIA ELECTRONIC SALES, INC. (714) 743-3015, Sherman Oaks, UNITRODE CORP. (213) 783-1301; COL., Littleton, SIMPSON AS-
SOC., INC. (303) 794-8381; CONN., Hamden, COMPAR NEW ENGLAND (203) 288-9276; FLA., Boca Raton, CONLEY & ASSOC. INC. (305) 395-6108, Oviedo, CONLEY & ASSOC. INC. (305) 365-
3283, Tampa, CONLEY & ASSOC. INC. (813) 933-3183; ILL,, Chicago, CARLSON ELECTRONIC SALES CO. (312) 774-9022; MD., Baltimore, DANIEL & COMPANY (301) 825-3330; MASS.,
Reading, KANAN ASSOC. (617) 944-8484; MICH., Detroit, RATHSBURG ASSOCIATES, INC. (313) 882-1717; MINN., Minneapolis, CHARLES E. BOHLIG CO. (612) 922-7011; MO., St. Louis,
CARLSON ELECTRONIC SALES CO. (314) 991-0262; N.Y., Clifton, N.J., COMPAR NEW YORK, INC. (201) 546-3660, Albany, COMPAR ALBANY, INC. (518) 483-7408, Endwell, COMPAR AL-
BANY, INC. (607) 723-8743, Fairport, COMPAR ALBANY, INC. (716) 271-2230, Liverpool, COMPAR ALBANY, INC. (315) 471-3356; N.C., Burlington. P. J. NAHSER, INC. (919) 226-8053; OHI0,
Cincinnati, BAEHR, GREENLEAF & ASSOC., INC. (513) 891-3826, Cleveland, BAEHR, GREENLEAF & ASSOC., INC. (216) 221-9030, Columbus, BAEHR, GREENLEAF & ASSOC., INC. (614) 486-
4046, Dayton, BAEHR, GREENLEAF & ASSOC., INC. (513) 426-5485; PENN., Willow Grove, DANIEL & COMPANY (215) 674-3850, Pittsburgh, COVERT & NEWMAN CO. (412) 563-0303; TEX.,
Houston, SEMICONDUCTOR SALES ASSOC. (713) 4614197, Richardson, SEMICONDUCTOR SALES ASSOC. (214) 231-6181; UTAH, Salt Lake City, SIMPSON ASSOC., INC. (801) 486-3731;
WASH., Bellevue, N.E.M.C.0. (206) 747-6863; CANADA, Downsview, Ontario, KAYTRONICS LTD. (416) 638-5511, Montreal 267, Quebec, KAYTRONICS LTD. (514) 487-3434
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It’s new from Acme Ele}tric_quporaﬁon ... a programmable solid state load device.

The PS2L load tests DC power supplics and batteries faster, more eﬂicientlf{ and with greater
1

accuracy than conventional test equipment. It’s ideal for incoming test, qua
set-up time and eliminates recalibration and maintenance
that’s necessary with conventional test equipment.

Most other load testing devices use a resistive load.

They heat up. Need constant adjustment.

Losc efficiency.

None of this happens with the PS2L. It can be
programmed to sintulate the load. This means no heating
up and no load fluctuations. So down goes your test time,
up goes your efficiency. The PS2L dissipates up to

1000 watts within a voltage range of 2 VDC to 50 VDC
and a maximum current of 110 amps when de-rated

per the power dissipation curve provided. It’s equipped
with two modes of operation: 1) constant current and 2) constant = '
resistance. For dynamic loading, the PS2L is provided with a program input L)

for external connection of a pulse or signal generator. Two models

- X ]
available: 500 and 1000 watts. For more information, write for our A EI l
PS2L brochure: Acme Electric Corporation, Cuba, New York 14727. [:me E[: I.I[:
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Significant developments in technology and business

CCD design opens
way for high-quality
data and video jobs

High resolution has required
tight tolerances, but Bell Labs
three-level sealed structure
relaxes specifications

Although the usefulness of charge-
coupled device techniques for imag-
ing applications was proven several
years ago [Electronics, May 11,
1970, p. 112}, high-density video-
quality arrays have not gone into
manufacture. The problem has been
defects—pinholes in the oxide and
shorts between electrodes—which
caused spots and streaks that de-
graded the image quality of closely
spaced arrays. Now, researchers at
Bell Laboratories, Murray Hill, N.J.,
have developed a three-level poly-
silicon structure that achieves both
high packing density and high
yields in a completely sealed image
chip.

Six tpmes better. The CCD chip
has been built into laboratory ver-
sions of video cameras capable of
the 256-by-220-line resolution re-
quired by Picturephones. This is six
times the resolution of the 100-by-
100 ccp arrays for imaging already
on the market [Electronics, Aug. 30,
1973, p. 36]. Both black-and-white
and three-chip color cameras have
been assembled. Although Bell Labs
has not indicated that these device
types could be put into Picture-
phone cameras, these cameras are
clearly available for Picturephone
system evaluation.

Mike Tompsett, who heads the
CCD image group, says that the new
sealed three-level structure alle-
viates the problems with the old
bare transfer gaps of earlier single-
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level metal devices, which suffered
from charge instabilities and were
sensitive to ambient light. By retain-
ing the overlap electrodes, Tompsett
says very low transfer efficiencies
are still obtained—less than 10 per
transfer at l-megahertz transfer
rates—while the dark current values
remain a respectable
10 milliampere’s per
square centimeter,
with the goal of less
than 5 nanoamperes
per cm? apparently
attainable with the
same structures.
Relaxation. Perhaps
most important for
the commercial real-
ization of CCD images
is the new structure’s
greatly relaxed de-
mands on mask mak-
ing and photolithog-
raphy. In the Bell de-
vice, no narrow gaps
must be etched. The
smallest device fea-
tures are the elec-
trodes themselves,
which—being 16 mi-
crometers wide—
should cause no
trouble to an industry

con is extremely low. These two fac-
tors, taken together, promise very
high fabrication yields.
Conversely, the simple cell
geometry, the relaxed tolerances,
and a relatively uncritical mask
alignment allow the fabrication of
very small cells. The cell length can

Ring around a prism. Bell Labs’ CCD color camera of the
Picturephone type has three CCD chips arranged around a
prism to form the color images. Several other devices have
been made using the three-level polysilicon approach.

capable of routinely fabricating line
widths down to Sum. What’s more,
the fully protected gaps between
electrodes are a wide 32 pm.
Furthermore, intralevel shorts no
longer cause fatal defects, since only
electrodes connected by the same
bus bars are shorted together. Fatal
defects, however, are caused by in-
terlevel shorts from pinholes in the
areas of electrode overlap. However,
even here the pinhole density in a
thermally grown oxide or polysili-

be on the order of 3W, where W
represents the minimal allowable
feature dimension—as low as Sum,
for example. The small cell size
makes this structure attractive for
high-resolution linear image sen-
sors, as well as video-tape area
imaging.

In fact, a variety of CCD devices
has been built using this three-level
polysilicon approach. These include
linear analog delay lines and a
linear sensor for facsimile appli-
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cations with 1,600 elements for
high-resolution, slow-scan image-
sensing. O

Communications

A Boeing plot to
find squad cars

By simplifying the principle under-
lying the inertial navigation systems
used on airliners, the Boeing Co. has
developed an automated digital
fleet-location and reporting system
that can reckon the location of a po-
lice car within 50 feet.

In inertial navigation systems, an
on-board computer constantly up-
dates heading and distance data.
But with Boeing’s system, called
Flair, the computer is located in a
central station and receives digital
responses indicating heading and
distance every 2 seconds from as
many as 1,500 cars.

The computer displays the loca-
tion of each car as a dot on a dispat-
cher’s TV map of a city. “Each police
car has an inertial navigation system
in a sense,” explains A.J. (Joe) Hen-
son, program manager at Boeing’s
Wichita, Kan., division. However,
“the sensors we use are not gyros or
accelerometers. We tie in to the car’s
odometer and use a magnetic head-
ing sensor [a compass] to get dead-
reckoning information.”

A Varian 73 minicomputer in the

central station queries RCA 7000-
series mobile radios, compares the
responses to actual street locations,
and makes any corrections. The re-
sults are shown on a Sony color-TV
receiver. The equipment in the
squad car consists of the little key-
board on the dash, a standard police
radio, and a “shoe box” full of dig-
ital electronics in the trunk.

After 18 months and 10,000 miles
of testing with Wichita and St.
Louis, Mo., police cars, Boeing will
begin installing Flair units in 25 St.
Louis cars this summer during a
three-month, $800,000 demonstra-
tion project partially funded by the
Law Enforcement Assistance Ad-
ministration [Electronics, Feb. 7, p.
36]. If St. Louis likes what it sees, it
may decide to buy a 500-vehicle sys-
tem over two phases for about $2
million. Wichita also is interested,
Boeing says, but the company will
not actively market Flair until it is
satisfied the system is bug-free.

Push buttons. In addition to the
car-locating features of the two-way
system, a police officer can transmit
up to 99 different coded messages in
10 milliseconds by punching two
numbers on the keyboard. And by
punching an emergency button, he
can sound an alarm at the dispat-
cher’s station and cause the dot rep-
resenting his car to flash. Boeing is
also working on a portable trans-
mitter that would enable an officer
away from his squad car to use the
car transmitter as a repeater.

At the dispatcher’s screen, five

different symbols represent detec-
tive, patrol, staff, investigator, and
special duty cars throughout the
city. The system ranks queries as
high or low priority, or routine. On
command, Flair will highlight the
cars nearest to an emergency, dis-
play a car’s number for direct voice
communications, and zoom in on a
neighborhood TV map for more pre-
cise dispatching. Operating on any
dedicated voice channel, it should
cut voice traffic overall, Henson
says.

Boeing thinks that fire, ambu-
lance, and taxi fleets may turn out to
be bigger markets than police sys-
tems. Interstate truck fleets could
employ it, too, Henson says, using
one uhf channel on a satellite to
track trucks across the country.
General Motors has already in-
quired about using Flair to keep
tabs on a fleet of forklift trucks in a
mammoth warehouse. 0

Satellites

NASA proposes
to lease data system

If it gets the Ok from the White
House Office of Management and
Budget and the Congress, the Na-
tional Aeronautics and Space Ad-
ministration may start leasing com-
munication services from private
industry. NASA plans to issue

Vehicle locator. Developed by Boeing, the Flair system uses in-car sensors that transmit digital signals indicating heading and distance.
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requests for proposals in August for
a tracking and data-relay satellite
system that would do in orbit in
1979 what ground stations abroad
now do: keep track of satellites and
relay their data to ground commu-
nications systems.

NASA has told 24 inquiring com-
panies that it would take a hefty
$150 million investment in two
spacecraft and ground stations be-
fore the supplier of services got any-
thing back. However, NAsA would
lease the system for 10 years at $40
million a year to serve such space-
craft as earth observation satellites
and the space shuttle—a gain on in-
vestment of about 12% a year for
the winner. Even so, only 11 com-
panies say they are interested, and
the agency figures that possibly only
three will decide to answer the RFP.

The interested companies include
American Satellite, AT&T, Comsat
General, Grumman, GTE Satellite,
i1BM, ITT Worldcom, Philco, RCA,
and Rockwell International. Rock-
well and Hughes already have per-
formed design-study contracts for
NASA.

The program timetable calls for
company responses to be back in
October, a contract award in April
1975, and service to begin in early
1979. NAsA proposes the leasing of
the satellite services under a direc-
tive from the White House Office of
Telecommunications Policy that
states Government agencies should
buy communications services from
private industry whenever possible.

Nearly global. The system would
augment NASA’s widely scattered
space-tracking and data network
and shut down foreign-based track-
ing stations, at an over-all saving,
NASA hopes. Two 750-pound space-
craft, to be three-axis-stabilized,
would provide nearly global cov-
erage and handle satellites up to
5,000 kilometers in altitude for the
command and data-relay require-
ments, Essentially a synchronous-
orbiting “antenna feed farm,” each
satellite would serve up to 20 users
simultaneously or single users at
data rates between 5 and 300 mega-
bits per second, explains Paul F.
Barritt, program manager.

The multiple-access system would
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Leased line. NASA says it wants to lease a satellite communication system—an antenna
feed farm—with each satellite serving 20 users simultaneously.

use S-band phased-array antennas
operating at 100 kilobits per second.
Two single-access systems—using
3.8-meter steerable, parabolic an-
tennas—would handle 5 kilobits per
second at S band and 300 kilobits
per second for quadriphased data at
Ku band and are time-shared
among S- and Ku-band users.

A feature of the multiple-access
system is the 26° phased-array an-
tenna that can be controlled from a
ground station. By properly phasing
the signals received by each array
element, ground control can “point
a 5° beam from the antenna at each
user. The single-access system uses
two high-gain, narrow-beam an-
tennas, which divide the S band into
10-hertz channels. The Ku-band an-
tenna can be divided in any ratio.
The minimum ground-station gear
would be one 18-meter antenna and
associated electronics for each orbit-
ing system. (|

Microwaves

Millimeter waves get
solid-state treatment

To lower the cost of millimeter-
wave circuitry, integrated circuits
are being developed that permit re-
placement of precisely machined
and expensive metal waveguides

with guides made of solid dielectric.
Still experimental, the circuits are
much more compact than those
made from conventional “plumb-
ing” and might eventualily cost one-
tenth that of today’s millimeter-
wave circuits, according to Harold
Jacobs, the team leader at the U, S.
Army Electronics Command, Ft.
Monmouth, N.J.

Most work thus far has involved
two materials—single-crystal silicon
with exceptionally high resistivity
(dielectric constant, 12) and alumi-
num oxide (dielectric constant, 9.9).
There is also some interest in gal-
lium arsenide. Also working with
the command’s Electronics Tech-
nology and Devices Laboratory,
headed by Clare Thornton, are the
Hughes Aircraft Co. facility in Tor-
rance, Calif., and the Illinois Insti-
tute of Technology Research Insti-
tute, Chicago.

By next December, Hughes—
funded in part by the Army—should
have a receiver operating at 60 gi-
gahertz that is built around a silicon
dielectric waveguide, says Jacobs.
With active devices mechanically
embedded in rectangular pieces of
highly polished silicon, the receiver
will contain a waveguide input, lo-
cal oscillator, hybrid balanced mixer
and mixer diodes, and an inter-
mediate frequency transistor ampli-
fier. It should all measure some-
where around 1 by 2 inches.

IITRI, on the other hand, is con-
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centrating on aluminum oxide. It
should have an experimental re-
ceiver measuring 1.75 by 4.1 inches
ready by the end of March.

Solid. The dielectric waveguides
are simply solid pieces of rectangu-
lar material inside which electro-
magnetic waves may propagate just
as they do in metal waveguide,
stripline, and microstrip.

“Energy is maintained in the
guide by internal reflection, with
anywhere from 10% to 15% leaking
out,” says M. Metro Chrepta, physi-
cist at the command. “This leakage
is not in the form of radiation but is
an evanescent field that propagates
along with the field in the guide.”

The energy propagates in a hy-
brid mode with very low loss be-
cause conduction losses, the prime
loss mode with metal guides, is non-
existent, continues Chrepta. For ex-
ample, with the silicon resistivity
ranging between 10,000 and 30,000
ohm-centimeters—ordinary transis-
tor-type silicon has resistivities of
less than 1 ohm-centimeter—most of
the loss is due to free carriers in the
material. In the range of 60 to 140
gigahertz, attenuation in the metal
guides is 10 times higher, says
Chrepta. Moreover Jacobs says that
the figure of merit for the dielectric
guides should be two to three times
higher than metal waveguides at
these higher frequencies.

Advantages. The two materials
offer unique advantages, Jacobs ex-
plains. Silicon development may
eventually result in active devices
being deposited directly in the
waveguide—“like in a true monoli-
thic IC.” This should offer great cost
and size advantages. Aluminum ox-
ide offers low cost and, in its soft,
green form before firing, can be fab-
ricated into transmission lines and
passive components such as direc-
tional couplers and ring filters sim-
ply by pressing out patterns much
like cookies are pressed with a
cookie cutter. Jacobs is also thinking
of the possibility of combining both
materials—active devices embedded
in the silicon and joined by trans-
mission lines, filters, and couplers
made from the alumina.

Jacobs’ laboratory has already
fabricated a variety of the inte-

32

grated millimeter-wave devices, us-
ing both solid dielectric and image
lines in which the dielectric guide
rests on a metal plane. Included are
oscillators for the 14-20 GHz range
(Ku band), in which Impatt and
Gunn diodes have been imbedded;
phase shifters with p-i-n diodes on
top of a silicon waveguide; switches;
and electronic attenuators at Ku
and W bands, in which p-n junc-
tions have been diffused into the
silicon. With the junction forward
biased, one piece of silicon measur-
ing 1 by 3 by about 5 millimeters
yielded an attenuation of 50 deci-
bels at 70.5 GHz, according to
Jacobs. O

Energy

Battery charger
uses solar power

To convince people that a new idea
works, it’s sometimes better to start
off small. That’s what Solarex Corp.,
Rockville, Md., has done to try to
prove that solar cells especially de-
signed for terrestrial use really work.
The company is introducing a solar
energizer to maintain the charge on
batteries of parked cars and docked
boats. And it plans to follow the
charger with larger arrays for buoys,
lighthouses, and microwave repeat-

In full sun. Battery charger for cars and
boats produces 12 volts at 0.1 ampere.

arine

One key to making silicon cells
available for such jobs is to get their
costs down. Using proprietary de-
sign and fabrication tricks, Solarex
has developed a cell with the surface
electrode in patterns shaped like
chevrons.

Solarex president Joseph Lind-
mayer [Electronics, Oct. 11, 1973, p.
14} declines to describe the chevron
cells in any detail, except to say that
they are sliced from a silicon ingot
to about 10-mil thickness—substan-
tial enough that they do not need
structural support in mounting. No
anti-reflecting optical coating is
used because “it isn’t worth the ex-
tra efficiency,” he says.

Efficiency. Whatever the trick, the
cells produce an ample 15% effi-
ciency, Lindmayer says. Some 30
cells are mounted on a panel, mea-
suring 3.5 by 15 by 0.2 inches to
form the energizer. Each cell is one-
quarter of an ingot slice. The three-
ounce panel will supply up to 30
watt-hours per week, producing 12
volts at 0.1 ampere under load at
full sun. The price per single unit is
$72.50 with quantity prices avail-
able.

The panels can be interconnected
for any voltage requirements, and
larger systems can be assembled
from individual panels. Large sys-
tems also are available for charge-
control circuits and dc-to-ac conver-
ters. Furthermore, Lindmayer
points out that the durable energizer
is maintenance-free—layers of dust
or dirt don’t harm its efficiency too
much and are washed off by rain,
anyway. The surface can be cleaned
with soap and water, if necessary. [J

Computers

New microprocessor
design cuts gates

While nearly all commercially avail-
able microprocessors hover at the
2,000-gate mark, a unit that can per-
form as well with less than half the
number of gates may seem unlikely.
But a new design, called Hum-
mingbird, which uses part of a com-
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Picture video
copies like these as
part of your system.

$2950, single unit price.

Hard copies are the record keeper of modern We have more display ideas for your system, too.
display systems. They're a time-saver, too, providing Such as scan converters and a full line of monitors
output for busy peopie to read at their leisure. and displays. OEM and end user quantity discount
Unfortunately, however, copy quality has been prices available. For the compiete picture, phone
inconsistent. Until now. Look at our versatile, low- your nearby Tektronix office or write:

cost 4632 Video Hard Copy Unit! Tektronix Information Dispiay Division,

Our 4632 gives your systems consistent high quality, P.0. Box 500, Beaverton, Oregon 97005.

high resolution, grey scale and black and white
copies on 82" x 11" paper. In other words, copies
you can read.

It interfaces quickly to alphanumeric or graphic
display terminals and scan converters. All you need
is access to one of these video sources:

1. Composite video; 2. Video, horizontal drive,
vertical drive; 3. Video, composite sync.

And it operates at any standard line rate.

The 4632 is a dry process performer using
3M® Dry-Silver paper. It's light and
compact, yet built sturdily for hard use
and designed for easy servicing.
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Graphics. The mind’s
eye, for those who think
tomorrow.

For a demonstration
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Electronics Index of Activity
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Consumer electronics
Detense electronics

Total industry

AS ONDJ

Dec.'73

Industrial-commercial electronics

FMAMIJ JASOND
1973

Nov. '73*

1336
1071
152.0
125.0

Dec.'72

1355 1211
1123
152.9

128.3

The index resumed its upward climb in December, rising 2.6% from No-
vember’s downward revised 125.0. Preliminary figures show the index
up 11.1% over 1972's level, with December 1973 up 5.2% over last
year. The consumer electronics sector, not yet affected by the expected
slowdown in consumer spending, rose 1.4% in December. Defense
climbed 4.9%, but remained 2.7% below last year’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.

puter’s main memory as a register
file, makes possible a 12-bit parallel
microprocessor with only 700 logic
gates and a 16-bit unit with only 900
gates, according to Wynne Calvert,
who heads his own computer com-
pany in Boulder, Colo.

Like most microprocessor designs,
Calvert’s calls for an external
memory—the processor itself com-
prises only an arithmetic unit, a few
working registers, and the necessary
control logic. But most other micro-
processors also contain a number of
internal general-purpose registers
that store operands and inter-
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mediate results between accesses to
the main memory.

Because Calvert’s design uses
main memory as a register file, the
speed of his system suffers—“by a
factor of about two.” But for many
applications, Calvert says, high
speed is not necessary.

Tradeoffs. Calvert describes his
design as being completely parallel.
“The Intel 8008 requires two cycles
just to specify the address of data in
memory, before it can actually work
on that data,” he says. “In my de-
sign, that’s not necessary.” Calvert
does admit to a tradeoff: this highly

parallel operation requires the mi-
croprocessor to be mounted in a 44-
pin package. The multiplexing of
pin functions would permit the use
of a smaller package, but the multi-
plexing would reduce parallelism
and require additional external cir-
cuits to demultiplex the pins.

Calvert has built engineering
models of the two microprocessors
with conventional TTL gates, and he
has assembled the software to make
them work. He is now negotiating
with one semiconductor manufac-
turer to produce the design commer-
cially as a single large-scale inte-
grated circuit.

The process would probably be
some form of MOS, like most other
microprocessors. Calvert points out
that the gate count is in the vicinity
of the upper limit achieved to date
with C-Mo0s, in which p- and n-chan-
nel circuits are paired at the expense
of circuit density. “If we can imple-
ment this design in C-MOs,” he says,
“our speed will be increased and the
power dissipation decreased. We
could achieve a 2-ps command

cycle.” O

Dual minis are now
standard products

Minicomputer users have a variety
of good reasons for combining two
minis into dual-processor systems.
An extra computer may be needed
to take over all functions if the pri-
mary computer is down. And in ap-
plications like a store-and-forward
switching system, the load at peak
times may create an overflow that
must be handled by a backup com-
puter.

However, the hardware and oper-
ating software to interconnect such
dual-processor systems have gener-
ally been available only on a custom
basis. Now, with its new Dual Nova,
the Data General Corp., Southboro,
Mass., says it is able to supply a
dual processor as a standard system
with standard software and high-
level language support. This “com-
puting utility” consists of two com-
puters, a shared disk memory, soft-

Electronics/February 21, 1974



Thedi

isaCO v

-~

RCA COS/MOS widens your
world of digital applications. It offers
a combination of features that can't
be matched by other digital
technologies.

Features like ultra-low power
consumption...10 microwatts per
gate! This permits high chip-packing
density, use of small power supplies,
and a money-saving reductionin
cooling requirements.

So COS/MOS is ideal for
battery-operated equipment. No
longer do you need to be tied down
by the power cord.

COS/MOS circuits work great
from 3 to 15 volts. That means you
can use inexpensive power supplies
without fancy regulators.You can use
long wires and simple low cost
P.C. boards without worrying
about signal attenuation. .

COS/MOS noise immu-
nity is among the highest ofany
technology (typically 45% of
supply voltage), making it suitable
for use in high noise environments
such as the automotive and industrial
control industries.

The stable transfer character-

ital world
S/MOS world.

istics of COS/MOS typically change

less than 3.0% over the full military
temperature range. So you can place
COS/MOS circuits just about any-
where without worrying about them
being overheated.

And you get more system cost
effectiveness in the broad selection
of COS/MOS circuits: from simple
gates like the CD4011 Quad NAND
to highly complex functions like the
CD4057 Arithmetic Logic Unit.

Let RCA, originator and the
world's largest producer of the industry
standard CD4000 Series, introduce you
to the world of digital COS/MOS. We
believe you'll soon be convinced that
RCA COS/MOS is the best answer for

Send for complete data packet,
including the new 1973 COS/MOS
Product Guide. Write: RCA Solid State,
Section 70B-21, Box 3200, Somerville,
N.J. 08876. Or phone: (201) 722-3200.

RG/:::

products that make products pay oft

international: RCA, Sunbury-on-Thames, U.K_, or Fuji Building. 7-4 Kasumigasaki, 3-Chome, Chiyoda-Ku, Tokyo, Japan. In Canada: RCA Limited, Ste. Anne de Bellevue 810, Canada.
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ware, and interprocessor buffer.
While any two of the Nova line of
computers can share mass storage,
Data General is packaging standard
configurations of the Dual Nova
around three processors: the 210
with I-microsecond cycle time, the
1200 Jumbo with 1,200-nanosecond

cycle time, and the 840 with 800-ns
cycle time. The three shared disk
options include a 0.5-million-char-
acter fixed-head Nova disk with a
250,000 character-per-second data-
transfer rate, a 2.5-million-character
cartridge disk with a data rate of
180,000 characters per second, and a

25-million-character disk pack with
a data rate of 312,000 characters per
second. Thus, a total of nine differ-
ent Dual Nova configurations are
available as standard items.

The interprocessor bus, which al-
lows the two computers to commu-
nicate with each other, consists of an

News briefs

Tull Aviation lands IMLS standard

The Federal Aviation Administration selected Tuil Avia-
tion’s Interim Microwave Landing System as the national
standard, bypassing Boeing and Singer-Kearfott units
and qualifying Tull for Federal matching grants for the
small-airport market. However, this might not end the
protracted competition; tiny Tull and the agency have yet
to agree on how much manufacturing data and licensing
rights must be turned over for a stipulated $25,000 [Elec-
tronics, July 19, 1973, p. 42], and the competitors will be
watching to protest any alleged irregularities in the nego-
tiations or to re-enter the lists should Tull falter.

Xerox system links 22 multiprocessors

Two new multiprocessor computers from Xerox, called
the 550 and 560, are the latest replacements for earlier
models in the company's Sigma line. The architecture of
the new units is similar to that previously used only in
very large computers—the larger 560 mode!l comprises
up to 22 interlinked processors. And the price-tag is rela-
tively low, typically $280,000 for the 550 and $725,000
for the 560. In addition, Xerox is also introducing mag-
netic-tape and disk units and line printers for the series.

Navy telephone operates with fiber optics

A telephone system using fiber optics instead of electrical
cables has been developed at the Naval Electronics Lab-
oratory Center, San Diego, and installed aboard Sixth
Fleet flagship USS Little Rock. Composed of six tele-
phone stations and a central switching station, the sys-
tem provides for more secure communications and also
eliminates crosstalk and interference found on electrical
wires, says the center.

Operationally, voice goes into the phone as an electri-
cal signal and is converted by an LED into pulse-fre-
quency-modulated light signals, which are carried by a
fiber-optic bundle to the switching station. The signals
are then converted back to electrical signals and digitally
processed and directed to the station called.

AMS works three-day week

Advanced Memory Systems Inc., Sunnyvale, Calif., has
gone on a three-day work week for its assembly employ-
ees. Begun to improve operating efficiency, the program,
according to Robert Lloyd, chairman, is improving the
company's production figures. Four shifts of assemblers
work 12 hours a day for 3 days under the new schedule.

Medical market to spur instrument growth
The market for analytical instrumentation in the U.S. is
growing by a steady 9 to 10% through the early 1980s re-

ports a study by Ovum Ltd. of London, England. The big-
gest single contribution to this growth, the study states,
will come from the medical market, which is forecast to
double from $215 million in 1973 to $433 million in 1980.

Tektronix offers first semiconductor testers

A new product line from Tektronix Inc., Beaverton, Ore.,
a series of modular semiconductor memory test systems,
has been introduced to complete the firm’s automatic test
equipment family. Called the 3400 Series, four initial
models, starting at about $30,000, will offer both inter-
active and stored program operation, in addition to func-
tional and parametric testing of bipolar and MOS memo-
ries. The modules, which the company says will allow
customization of systems, are being supplied by Xincom
Corp., Chatsworth, Calif.

FCC claims interconnection authority

As expected, the Federal Communications Commission
repelled attempts by North Carolina and other states to
lay claim to jurisdiction over intrastate telephone inter-
connections by staking out authority over the whole '‘in-
divisible'" telephone network [Electronics, Nov. 8, 1973,
p. 49]. The FCC ruling will likely produce court tests over
states’ power to restrict private attachments to a tele-
phone company's interconnections.

Incoterm shows new intelligent terminals

The Incoterm Corp., Natick, Mass. has introduced two
new intelligent terminals: the SPD-320, a compatible re-
placement for the IBM 3270, and the SDP-20/20, a unit
that can handle up to 16 display stations. The terminals,
which can be expanded into full processing systems, are
aimed at markets where large-capacity, expandable in-
formation processing is needed at remote sites, as in
banking and insurance applications. Both models contain
programable core memoriés that can be expanded from
8,000 bytes to 32,000 bytes, and each has an access
time of 800 nanoseconds. All major terminal components
are controlled by software.

AT&T asks for 37 million more circuit miies

American Telephone and Telegraph Company has asked
the Federal Communications Commission for author-
ization to construct and install about 37 million additional
circuit miles of telephone facilities to keep pace with the
anticipated demand for communications services. The
application, filed by the company’s Long Lines Depart-
ment on behalf of itself and 16 Bell System operating
companies, estimates the cost of construction will
amount to about $73.8 million.
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More than
6,000,000 good reasons...

To insist on RCA Rectifiers and
SCR'’s for your fast-switching
applications.

If you have an immediate need
for fast-switching devices, come to
RCA where large quantity production
of quality products is a way of life.

We produced over six million
fast-switching thyristors for TV pro-
duction during the past twelve months
...and millions of fast-switching
rectifiers and SCR's for other industry
needs during the same period.

These low cost dependable
devices represent a lot of good
reasons why you should insist on
RCA Thyristors and Rectifiers.

Want more good reasons?

RCA offers a large selection of
fast-switching devices for your most
demanding applications. High-speed
inverters, choppers, high-current
pulse circuits, or “free-wheeling”
diode circuits ... whatever your needs

are...you'll find the right SCR or
rectifier to match your circuit design.

RCA'’s all-difftused SCR's bring
you the best combination of features. ..
O fast turn-off time
O high di/dt and dv/dt
O high peak current capability
O exceptional uniformity and

stability of characteristics

Match this combination with
RCA's fast recovery rectifier features. ..
] low reverse-recovery current
O low forward-voltage drop I low
thermal-resistance design ...and you
can rest assured that your equipment
is backed by the industry’s leader
in fast-switching technology.

No need to be concerned about
quantity, availability, or cost. RCA
fast-switching devices are available
in quantity. . .at prices you can afford.

Want more information? Write:
RCA Solid State, Section 70B-21,

Box 3200, Somerville, N.J. 08876.
Or phone: (201) 722-3200,

2N3653 I

Fast Switching SCR's 40555 S3704 S$5210 | 2N3658
Package , TO-66 TO-66 W'sud | TO-48 : 70-48
IrnMs 5amps~ _Samgs o E)imps _ 1 _35 amps | 35 amps
Torr (Microseconds) 26 | 610 | st0 | 1015 4'7 610
Kpricer |2V | 167 | 080 | 300 724 | 789
| 600V | 2.89 1.30 12.20 i 15.60 | 17.20
Fast Recovery Rectifiers TA7895 44938 43884 43894 [ 433904 40960
Package DO-26 DO-15 DO-4 DO-4 DO-5 DO-5
- .+__. - —— — —— —_— .
lav 1amp 1amp 6amps 12 amps 20 amps 40 amps
—— s B — — —
Tar (Nanosecon(isl | 50-5(& i 1_ 50-500 152—350 150-350 150-§SO 1 150-350 |
1K Price: Pzgové 4 42 | __1.79___‘__ 2.42 | 3.20 | 3_«_10 |
| 600V | 72 | 66 | 313 | 437 | 600 | 870
State

products that make products pay off

International: RCA, Sunbury-on-Thamaes, U.K .. or Fuji Building, 7-4 Kasumigaseki, 3-Chome, Chivoda-Ku, Tokyo, Japan. In Canada: RCA Limited, Ste. Anne de Bellevue 810, Canada.
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Tolerance

SCHAUER

1-Watt

_ ZENERS |

Immediate Shipment

Low Prices

ANY voltage from 2.0 to 16.0

Quantity Price each
1-99 $1.07
100-499 .97
500-999 91
1000-4999 .86
5000 up .82

All welded and
brazed assembly

No fragile
nail heads

Write for complete ™ __
rating data and other
tolerance prices.

Buy the kit-
. Save
- a lot

-
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Kit contains a 51-piece assortment
of SCHAUER 1% tolerance 1-watt
zeners covering the voltage range
of 2.7 to 16.0. Three diodes of each
voltage packaged in reusable poly
bags. Stored in a handy file box.
Contact your distributor or order
direct,

A $54.57 value for

ONLY $245_0

Semiconductor Divislon

SCHAUER

Manufacturing Corp.
4514 Alpine Ave. Cincinnati, Ohio 45242

\ Telephone: 513/791-3030 )
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interprocessor buffer, a data path,
and an interval timer on a 15-inch-
square pc board. One board plugs
into each computer, and the boards
are cable-connected. The bus is ba-
sically a digital device and primarily
uses TTL logic.

The buffer is a 16-wire inter-
locked communications path used
by the processing system to solve
the problem of simultaneous access
to the same file. One central pro-
cessing unit can communicate with
the other to see if it is updating a
particular file.

Sharable. Steven J. Gaal, market-
ing manager for processing prod-
ucts, notes that the Dual Nova has
been evolving at Data General for
the past three to four years. The
company’s disk subsystems have al-
ways been “sharable,” and as the
firm built more duel-processing
hardware systems, it decided to add
the bus capability. Previously, Gaal
says, dual processors were unable to
resolve competing access.

A full-duplex 16-wire, eight-bit
asynchronous data path, available
through an applications program,
allows the processors to communi-
cate with each other at the rate of
2,000 to 3,000 characters per second,
depending on the speed of the pro-
cessor. The third subsystem of the
bus is an interval timer that is up-
dated every second. If it is not up-
dated, the other processor is sig-
nalled to take over via a two-wire
path.

The Dual Nova can share up to 4
million characters of fixed-head disk
storage and 200 million characters
of moving-head-disk storage, but
the computers’ main memories are
not shared in any way, and they do
not contend for each other’s files.
While one computer is doing a real-
time job, the other computer can de-
velop new programs, do batch pro-
cessing, or other tasks, indepen-
dently. Since the shared disk only
loosely couples the processors, the
risk of both memories failing is
eliminated.

Each processor in the Dual Nova
package has 32,000 words of
memory, automatic program load,
automatic restart for sensing failure
of ac power, a real-time clock, and a

Teletype terminal. The standard
Dual Nova housed in a cabinet in-
cludes a paper-tape reader for load-
ing programs and tests. In addition,
the system will accept the full line of
Data General peripherals. Gaal
notes that a time-sharing system
could get twice the throughput with
a Dual Nova having 16 terminals on
each processor. The system can also
be configured with a backup disk to
prevent memory downtime.

The operating system includes the
real-time disk, foreground/back-
ground, a Fortran-4 compiler and
run-time system, ISA extensions for
real-time work, a re-entrant code,
and two other language processors
for Data General’s Extended Basic
and Algol 60.

Prices for the Dual Novas run
from about $45,000 for a Nova 210
with 0.5 million characters of shared
storage to about $83,000 for an 840
with 25 million characters of stor-
age. In addition, the interprocessor
bus is available separately at a price
of $4,100 for the two cards and the
cable. O

Military electronics

Military argues
over plastic semis

The military services, long
adamantly opposed to plastic
encapsulated semiconductors, may
be forced into using them by 1975.
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