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Introducing HP’s 3466A ...

The right DMM decision means 1uV sensitivity
and autoranging in a 4-1/2 digit instrument.

HP’s 3466A gives you unusual measurement capability in a 4 Y2-
digit DMM. It combines autoranging with 1 1V sensitivity... mean-
ingful resistance measurements to 1 milliohm with 2-terminal
convenience...true RMS measurements with 100 kHz band-
width...plus 5-function measurement ease.

High ohm and DC volt sensitivity. Now you can make
meaningful measurements to 1 xVDC or 1 milliohm with this
autoranging 4'2-digit DMM. And for low value resistance
measurements, you no longer need 4 terminals. The 3466A
has a front-panel adjustment that lets you null lead and contact
resistance for faster. more convenient measurements.

True RMS Volts and Amps. In addition to 100 kHz band-

width with true RMS, the 3466A gives you selective DC coupling

to allow DC plus AC true RMS measurements with both cur-

. rent and voltage (two extra functions

V Q you normally don’t get with a DMM).

That means you can make direct true

A U T O RMS measurements of signals such as

digital pulse trains as well as sinusoidal
waveforms.
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Battery and probe versatility. You can operate this DMM
from the line or select rechargeable lead-acid batteries for com-
plete portability. And to extend the 3466A's capabilities, choose
from HP's wide selection of probe accessories, including RF,
high voltage and Touch-Hold probes.

Diode test. Another added plus with the 3466A is a diode
test function to speed equipment servicing and troubleshooting.
You simply select the 1 k() range and read the forward voltage
drop across the diode or transistor junction directly on the
digital readout.

Excellent DMM value. Five standard and three extra mea-
surement functions, 38 ranges autoranging, high sensitivity, true
RMS and more. And the 3466A has survived HP's demanding
abuse testing program, so you know it's rugged and reliable.
That's a lot of capability for a $575* DMM. Or get battery
portability for $650*. Your HP field engineer has all the details.

contact him today. ’
*Domestic U.S.A. price only. . HP DM'-M' S-
the right decision
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HEWLETT hp, PACKARD

1507 Page Mill Road. Palo Alto, California 94304

For assistance call Washington (301} 948-6370, Chicago (312)
255-9800. Atlanta (404) 955-1500. Los Angeles (213) 877-1282

Circle 900 Gnlreader;8ervice card



SURPRISE!

The World's First
Rectangular LED Lamps

For the first time LED’ are offered in a rectangular epoxy package. Available in

high-efficiency red, yellow and green, they feature a flat, high intensity, light emitting surface.
And, since they’re end or side stackable, they're ideal for flush mounted panel

indicators, backlighting legends, and linear arrays. Plus you get long life
and solid state reliability. And they're in stock right now. Choose
HEWLETT |’Iﬁ'=; PACKARD

our 5082-4570 for yellow, the 5082-4670 for high efficiency red, er the

5082-4970 for green. Priced at $1.00* in quantities of 1000. u.s nomesc prices only
In the U.S., contact Hall-Mark, Schweber, Wilshire or the

Wyle Distribution Group (Liberty-Elrrrar) for immediate delivery.
In Canada, contact Schweber Electronics or Zentronics, Ltd.
Circle 1 on reader service card

Sales and service from 172 oftices in 65 countries.
1507 Page M| Roar, Paio ANo, Caioirng 34304

For assistance call: Washington (301) 948-6370, Chicago (312) 677-040D, Atlanla (404) 434-4000, Los Angeles (213) 877-1282
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The
performance
you
need.

The

convenience

you
want.
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HP’s 8565A Microwave Spectrum Analyzer

Here’s a combination of fully-calibrated
performance, with wide dynamic range
from 10 MHz to 22GHz (extendable to 40
GHz), plus operating features that make
it extremely easy to use.

Frequency response is within =1.2 dB
to 1.8 GHz, and from =1.7 dB at4 GHz to
+4.5dB at 22 GHz. These figures
include all input circuitry effects as well
as frequency band gain variations.
Internal distortion products are 70 dB
down from 10 MHz to 18 GHz; 60 dB, 18
to 22 GHz.

Circle 2 onreader service card

gives you both.

Resolution bandwidths from | kHz
to 3 MHz are provided, with 100Hz
optionally available. The resolution filters
are all synchronously tuned to prevent
ringing. For frequencies from 1.7 to
22 GHz, an internal preselector pro-
vides more than 60 dB rejection, permit-
ting measurements of distortion products
as small as 100 dB down.

Asfor convenience, the 8565A makes
most measurements using just three
controls: tuning frequency, frequency
span and amplitude reference level.

HEWLETT ﬁnf PACKARD

1507 Page Mill Road, Palo Alto, California 94304

Resolution, video filtering and sweep time
are automatically set to the proper
values. Bright LED% in the CRT
bezel give you all pertinent operating
conditions right there with the trace being
viewed. And a scope camera records
these data along with the CRT trace.
The 8565A Spectrum Analyzer gives
you the capability you need and the con-
venience you'll fast appreciate. Domestic
U.S. price is $17,850 (add $800 for 100 Hz
resolution). Find out more by calling your
nearby HP field office, or write.

For assistance call: Washington (301) 948-6370, Chicago (312) 255-9800, Atlanta (404} 955-1500, Los Angeles (213) 877-1282
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Cover: Ready, set, flex! 97

Bendable printed circuits are coming into
their own in all areas of electronics. As this
special report details, their flexibility and the
savings in weight, unit assembly time, and
money are becoming especially important in
the computer, industrial, consumer, and
automotive areas.

Cover by Robert Strimban.

Bigger ROMs ready to storm the market, 73

As program sizes grow, microprocessor
users are showing that they want big
volumes of read-only memories with high bit
densities, and the semiconductor houses
are anxious to oblige. Marketing of the
32,768-bit ROMs is off to a slow start, but
device makers are racing ahead with
65,536-bit designs.

Nitride EAROMs get into designs, 107

The electrically alterable read-only memory
combines nonvolatility with reprogram-
mability —characteristics that make the
nitride-storage device ideal for TV tuners,
phone dialers, and point-of-sale terminals,
where its relative slowness is no limitation.

Wescon's 26th gears up, 141

San Francisco is the site of Wescon's 26th
annual edition, Sept. 19—21. The exhibits
lean strongly toward microprocessor design,
while the technical sessions are peppered
with advice on what to do and how to do it
with the popular little devices, with empha-
sis on the peripherals. Beginning on page
158 is a preview of products being intro-
duced at the show.

In the nextissue . . .

Automotive electronics get the green light
. . a one-chip multiplier with an amazing

speed-power product . . . a better way to

build prototype boards.
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Publisher’s letter

Chalk one up for the East.

Although the Southwest and the
Bay Area around San Francisco
have become the hotbed of new
semiconductor technology, a devel-
opment effort on the East Coast gets
the credit for pioneering nitride tech-
nology for read-only memories. The
article starting on page 107, by
General Instrument’s Brian Cayton,
gives details on that effort.

While Cayton has day-to-day re-
sponsibility for marketing the grow-
ing line of electrically alterable
ROMs, it is really his boss, Edgar A.
Sack, a senior vice president and
worldwide operational director for
GI's microelectronic and related
products, who brought the nitride
technology to commercial fruition. It
started in the late 1960s, when Sack
was running Westinghouse’s military
electronics division in Baltimore,

*“I saw an internal report from our
central research laboratories in
Pittsburgh describing a hysteresis
phenomenon in the thin-oxide-
nitride interface under an Mos
gate,” recalls Sack. A few days later,
while driving to attend the I1sscc,
Sack realized that the technique
might work for nonvolatile storage.
“When I got back to Baltimore and
called the research team with my
opinion,” he continues, ‘“they of
course had reached the same conclu-
sion. Patents were filed and the tech-
nology was born.”

Cooperation in the East did not
stop there. Dayton-based NCR was
also looking at the nitride process as
a candidate for providing nonvolatile
storage in reprogrammable termi-
nals. “At that time G1 was interested
in nitride memories for Tv tuners,”
says Sack, “so in 1973 we formed a

joint program with NCR for devel-
oping nitride storage further.” GI has
the venture’s exclusive rights for
marketing the alterable ROMs.

“We'll make a believer out of
Silicon Valley yet,” Sack says.
Apparently he is on his way to that
goal. The only other commercial
supplier of nitride memories in the
world is Nitron Corp., and it is in
Cupertino, Calif.

lexible circuits, the subject of our

cover article this issue, are more
than just another wiring method.
They are the basic elements in a
whole approach to circuit design.

Our packaging and production
editor, Jerry Lyman, found in his
reporting for the article that flexible-
circuit manufacturers, unlike their
counterparts in the rigid printed-
circuit-board business, are really
building complete interconnection
systems, not just components.

Says Lyman: *I found flex people
busy designing complete system
packages for customers or convert-
ing existing packages to flex circuit-
ry configurations. Often this work
involves assembling flex circuitry,
rigid boards, component sockets, and
connectors. As an added fillip, flex
companies can supply two-sided or
multilayer rigid pc boards and, in
one case, flat cable.”

For a roundup, then, on what is
happening in flexible circuits, and
what they can do for equipment
design, turn to the report that starts
on page 97.

e
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4 filtersin1

Model 3202 offers two independent low-pass or high-pass channels or
single channel band-pass or band-reject from 20 Hz to 2 MHz.
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"'Mﬁ.
A W W,
MM i,
(input) BAND-PASS (output) (input) BAND-REJECTION (output)
For only $895, Model 3202 provides the flexibility essential for ZERO-dB INSERTION LOSS: All-silicon ampilifiers provide
complex frequency or time domain measurements. unity gain passband response. 24 dB per octave slopes per
P . channel extend to atleast 80 dB.
FUNCTIONS: Low-pass-direct coupled with low drift 90-dB DYNAMIC RANGE: Low hum and noise (less than 100

High-pass-upper 3 dB at 10 MHz. Band-pass-continuously ; L £
variable. Band-rejection-variable broad band or sharp null. Fo?}:sr? ;g'ttiz)ftr:l'p?gf; gg(t)l.);gégamphflers.

TWO RESPONSE CHARACTERISTICS: (1) Fourth-order TWX: 710-320-6583, Krohn-Hite Corporation
Butterworth or (2) simple R-C (transient free). Avon Industrial Park, Avon, MA 02322, U.S.A.

HN - HITE
filter

model 3202

LI/ L cpOHN-HITE

CORPORATION
Avon Industrial Park, Avon, MA 02322. (617) 580-1660

SALES OFFICES: ALA., Huntsville (205) 534.9771; ARIZ,, Scottsdafe (602) 994-4461; CAL., San Jose (408) 292-3220; Inglewood (24 3) 674-6850: COL, Denver (303) 773-121%; CONN.,W. Hartford (203) 525-7647;
FLA,, Orlando (305) 894-4401; GA., Atlanta (404 455. 1206; HAWAII, Honoluls (808) 941-1574; ILL, Arlington Hts. (312) 394-3380: IND., Ft Wayre (219) 485-0845: KS., Overland Park (913) 384-2710: LA.,
Lafayette (318) 984-3516: MD., Baltimore (301) 321-1411: MASS., Wakefiele (617) 245-5940; ML., Southfield (313) 569-4497: MINN., 'st. Paul (612) 645-5816: MD., St. Louis (314) 731-5400: N.M,, Al
buquerque (505) 255-2330: NJ Cherry Hill (509; 482-0059: N.Y,, Eimont (516) 488-2140, Rochester (716) 228-2230. Syracuse (315 437.6666, Vestal (607) 785- 9047 N.C., Burlington (919) 227- 3539
OHI0, Chesterland (216) 729- 2222. Oayton (513) 434-8993; OKLA,, Tulsa (918} 299-2636; ORE., Portland (503) 297-2248; TEX., Dallas (214) 661-0400, Houston (713) 688-1431; VA,, Falls Church (703) 573-
8787; WA., Believue (206) 454-3400; CANADA, Mcntreal, Quebec (514) 341-7630. Ottawa, Ontano (613)235-5121, Toronto, Oano(MG) 445-94900, Vancouver, British Columbia (604) 253-5555. Halifax, Nova

Scotia (902) 454-8321. St. John's, Newfoundland (709) 726-2422
Circle 4 onreader service card



Before you
specify or buy
tantalum
capacitors,
look at the
Tansitor

Iine.

b4
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MINIATURE SOLIDS
Types HA/TC; cylindrical, rec-
tangular, polar and non-polar;
-55°C to +125°C.

PuriTan™
4 case sizes approved to MIL-C-
39006/22 (CLR 79).

CUSTOMIZED PACKAGES
Rectangular packages:CM type;
CL or TE 51-54; CL 55; TE 59;
tantalum to glass hermetic seal

WET TYPES
CLR 65, CL 64/65, CL 66/67
Hermetic or elastomer seals.
Standard or high cap.

FOIL TYPES
Tubular style CLR, CL or TE;
Elastomer and hermetic seals.

For more information on
TANSITOR capacitors,call your
local Tansitor Rep, or contact:

I 28 A" 2 B A" 4
ELECTRONICS

DIVISION OF AEROTRON, INC

West Road, Bennington, Vermont 05201 U S A
Phone (B02) 442-5473
TWX (710) 360-1782

Specialists in Tantalum Capacitors

™ Trademark of Tansitor Electronics

6 Circle 6 on reader service card

Readers’ comments

More for your money

To the Editor: In part 2 of your
career series [July 21, p. 100], you
quote Paul Groner, circuit design
manager at Varian Data Machines,
as accusing the Institute of Elec-
trical and Electronics Engineers of
inactivity in promoting the EE’s
health and welfare: “The American
Medical Association and the Amer-
ican Bar Association do a good job,
whereas the IEEE doesn’t do any-
thing.” While it is true that the AMA
and the ABA have for many years
done quite a bit for their members in
exchange for several hundred dollars
in annual dues, the IEEE has—since
an enabling amendment barely five
years ago—done a disproportionate
amount of promotion of its members’
welfare for the initially $5 and now
$10 annual assessment. A special
report by the institute’s United
States Activities Board, “How UsAB
Helped Members in 1976,” is avail-
able from the IEEE’s Washington
office (2029 K Street N. W., Wash-
ington, D. C. 20006).

The usaB will ask IEEE members
in a September survey (in The Insti-
tute) which professional programs
they deem important and how much
they are willing to pay for them.

Herbert H. Heller
USAB, Surveys
Cleveland Heights, Ohio

in-house concepts

To the Editor: As the inventor of
pocket electronic games at Mattel, I
would like to correct the implication
that Mattel relies on outside sources
for creative inputs in this area [Aug.
18, p. 71].

The first game was built by me in
November 1975, several months
before Rockwell entered the scene. It
used c-MoOs logic and an array of
LEDS to simulate motion.

All our game concepts were and
are being created within Mattel’s
preliminary design department.

George Klose

Mattel Inc.

Hawthorne, Calif.

B There was no suggestion that Mattel

relies on outside help in conceiving or

designing its electronic games—only
that it is supplied by Rockwell.

Electronics
Magazine
Book Series.
Zero-risk
trial offer.

1. Microprocessors

What you must know about
available microprocessor
technology, devices,
information. 4th printing. $8.95
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2. Applying Microprocessors
2nd and 3rd generation
technology. 26 detailed
applications from data
networks to video games.
$9.95

3. Large Scale Integration
Covers the basic technology,
new LSI devices, LSI testing
procedures, plus systemdesign
and applications. $9.95

4. Basics of Data
Communications

Includes 47 articles from Data
Communications magazine
covering more than 11 key
areas. $12.95.

5. Circuits for Electronics
Engineers

Contains 306 circuits arranged
by 51 functions from Amplifiers
to Voltage Regulating Circuits.
Saves design drudgery. $15.95

Boctoncs
ook Serw

Electronics Book Series |
| P.O. Box 669, Hightstown, N.J. 08520 |
i

'1. Send me

copies of ''"Microprocessors”
at $8.95 per copy. |
12. Send me copies of "Applying Micro-|
|processors’ at $9.95 per copy.
3. Send me copies of “Large Scale Inte-!
'gratlon" at $9.95 per copy. |
4. Send me copies of "'Basics of Data|

Communications' at $12.50 per copy.

|5. Send me copies of "“Circuits for Elec-
|tronics Engineers’ at $15.95 per copy.
} Discounts of 40% on orders of 10 or more copies.
I must be fully satisfied or you will refund
IfuII payment if the book is returned after ten-
day trial examination.

IO Payment enclosed 1 Bill firm [ Bill me
Icharge to my credit card:

|0 American Express [ Diners Club

|C BankAmericard [ Master Charge

|
|
‘
[
[
I
[
|
|
|Acc't No [
[
|
[
|
|
|
[
|
|

:Date exp.
On Master Charge only,
first numbers abovename

| Name Title

| Company
| street

! Cit State Zip
| oty = 00020000 ot
| Signature
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The Cube
widens the gap...

in Power-Ferrite EC cores for switching power supply chokes

Now available from Ferroxcube are stan-
dardized gapped EC cores in four sizes: 35,
41, 52 and 70 mm. The gap lengths have
been optimized to prevent saturation of
the core due to a high DC field while
simultaneously providing maximum im-
pedance to the AC ripple current.

FERRD)(CUBE Division of Amperex Electronic Corporation.
Saugerties, New York 12477 [914) 246-2811

A North American Phil ps Company

Electronics/September 15, 1977

For worst case DC bias, two gapped
cores should be used. Under less stringent
conditions, one gapped and one un-
gapped core in combination may be
used. The chart below shows the DC am-
pere-turns which can be supported for
both 2-gapped and gapped/ungapped
combinations that will not decrease in-
cremental permeability more than 10%.

2 Gapped 1 Gapped + 1
EC Core Cores Ungapped Core
35 mm 325 AT 200 AT
41 mm 370 AT 220 AT
52 mm 540 AT 330 AT
70 mm 860 AT 570 AT

For complete specifications on gapped
EC cores, bobbins and hardware, call on
The Cube.

Circle 7 onreader service card
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EQUIPMENT

RENTALS

More plant
More experience

The Continental concept of sales and service has grown to a team of
more than 150 “Professionals” in 10 nation-wide offices.
Rental inventory, offices, service and calibration labs exceed 60,000

square feet of floor space.

In-house service, experienced personnel and four hundred thousand
doliars/month in new equipment purchases keep us #1.

Rent with Confidence

Getour
FREE
Catalog

Call

Continental

Rental/s

Div. Continental Resources, Inc.
175 Middlesex Turnpike, Bedford,
MA 01730 (617) 275-0850

FOR IMMEDIATE RESPONSE CALL:

N.E. (617) 275-0850; L.I. (516) 752-1622;
NY, NJ (201) 654-6900;

Circle 8 on reader service card

Florida (800) 638-4050;

Gtr. Phila. (609) 234-5100;
Wash,, D.C. area (301) 948-4310;
Mid West (312) 439-4700;

So. Central (800) 323-9656;
Costa Mesa, CA (714) 540-6566;
L.A., CA (213) 638-0454;

Santa Clara, CA (408) 735-8300.

' News update

B The U.S. Navy’s hopes of even-
tually replacing heavy copper wiring
on ships with lighter, interference-
free cables are riding high after
recent tests at sea of a fiber-optic
sonar link. Designated FOSL-1, the
52-channel analog link used plastic-
fiber cable from E.I. du Pont de
Nemours & Co. of Wilmington, Del.

The Naval Underwater Systems
Center in New London, Conn., is
believed to have installed FOSL-1
aboard a nuclear submarine [Elec-
tronics, May 27, 1976, p. 39]. The
Navy hoped the tests would demon-
strate fiber optics’ ability to transmit
wideband, low-level signals with very
little distortion. Thus, FOSL-1 had
to have a system capability of 100
decibels of dynamic range and
harmonic distortion of less than 1%.
Short-term reliability and maintain-
ability, as well as low cost, were
other musts.

“We built a breadboard to estab-
lish credibility for the fiber-optics
technology, and we did that in
spades,” states Fred Allard, head of
the fiber-optics systems branch at
the New London center’s Submarine
Electro-Optical Systems division.
The FOSL-1 link was built with off-
the-shelf commercial components,
and after 25,000 hours of operation
all of its channels were still opera-
tive, showing no signs of deteriora-
tion, says Allard.

He estimates it would cost about
$91 per channel to purchase the elec-
tro-optical components and another
$40 a channel for the fiber-optic
parts, so that per-channel costs for a
50-channel system should be on the
order of $130 to $150. This is much
less expensive than other high-
quality systems, he claims.

The Navy has made no commit-
ment as yet to an operational system.
Nevertheless, “we at the laboratory
feel we’re onto something that will
play a part in our future systems,”
Allard concludes.

Meanwhile, Du Pont has been
doing some environmental testing in
support of possible use by the Navy
of its PFX plastic cables, says senior
marketing specialist C. Ronald Fer-
guson. The tests include two years of
accelerated aging at 90°F and 99%
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Introducing the PMUX

The world’s first programmable multiplexer

>
333
A

AANA
ANAA
vV
AAA.
vV
AAA
VWV
AAA
AAA
AAA.
AAA
AAA
AAA
vV
AAA

10F8 = 10F8 = 10F8 = 10F8
OATA SELECTOR |— OATA SELECTOR |— OATA SELECTOR |—{ OATA SELECTOR

4 v

-
S S DR

®= A poor man’s FPLA
TH E = A sign extender
= A programmable data flow control
= A buffered programmable diode matrix
29693 ® A digital crosspoint array
= Easily programmed
ISI = Fast, only 30nS typical (I« to O,)
. s Economical, only $4.25 at 100 pieces
Another first from
“The Specialists in Bipolar Microcomputer Components”
Field Sales Offices
California: Irvine (714) 833-9042, Mountain View (415) 969-3475,
Florida: St. Petersburg (813) 576-2221. lllinois: Des Plaines Tell me more...
(312) 297-5540. Massachusetts: Newton (617) 527-0030. o
Minnesota: Minneapolis (612) 920-7935. New Jersey: Cherry Hil O Fulldata and applications on your PMUX
(609) 663-4066. New York: Melville (516) 420-0700. O Your full Semiconductor Selection Guide
Name R _ _ _ d
Title _ _ _ |
Company - S _ - —
Address _ _ _ _ - .
RAYTHEON 2 &~
State _ — - Zip—
My phone numberis __ — — J
Mail to: Raytheon Company, Semiconductor Division
SEMICONDUCTOR DIVISION 350 Ellis Street, Mt. View, CA 94042
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qu l News Update
makes humidity; 25 weeks at 122°F, cable
® immersed in water; one year ambient
t l erence environment in a lab at estimated
' conditions of 60°F to 90°F and

o humidity of 30% to 85%; and 40
ln days and nights of salt water immer-

L L sion at 25°C, both for the fiber and
the cable. “In all cases, there were
no adverse effects on the transmis-

sion characteristics of the plastic
cable,” Ferguson says.

W Solid State Scientific Inc. of
Montgomeryville, Pa., is delivering
samples of its first second-source
devices for the CDP 1800 family of
C-MOS microprocessor products. The
action comes less than six months
after the company signed an alter-
nate source agreement with RCA
Corp.’s Solid State division, which is
in Somerville, N. J. [Electronics, July
21, p. 8].
Earlier this month, Solid State
--»v' Scientific began shipping samples of
its 1852, an input/output port that
NORTH ATLANTIC acts as a buffer interface to adapt
peripheral devices to RcA’s 1802
central processing unit. It is “well
into initial production” on its 1802
cpu and will begin sampling that
8-bit part next month, says Jeff

Synchro Test Instruments

with 48 hour burn-in Krawitz, manager of microprocessor
i ! marketing.
» High Reliability « High Performance ] Krawitz, who recently joned the

Pennsylvania firm from rRCA’s micro-

* processor marketing group, says it
Simulators and Bridges Phase Angle expects to have an initial group of six

 *2 second accuracy Voltmeters 1800 series products “in volume
« 0.0007° resolution » Digital and analog production by the end of this year.
« Stable-passive circuits » High harmonic rejection All will be available in samples by
» Wide band — 60 to « High accuracy late November or early December,”

10,000 Hz » Wide bandwidth he adds. In addition to the 1802 and
» Synchro or resolver » ATE compatible 1852, the initial devices include the

« Full rack or DPM style « Direct reading phase 1824 random-access memory orga-
reading nized as 32 registers of 8-bit words,

the 1831 and 1832 mask-program-
mable 4,096-bit static read-only
memories, and the 5101, an equiva-
lent to RCA’s 1822 1,024-bit RAM.
, “We'll be in volume production by
CALL OR WRITE FOR the end of the first quarter of 1978
COMPLETE SPECIFICATIONS. | on virtually all CDP 1800 parts that
g, =3 : ‘ RCA currently is marketing,” Kra-
witz says. As for his company’s

NORTH ATLANTIC option to make a silicon-on-sapphire
industries, inc. version of the 1802 cpu, he says,

s 200 TERMINAL DRIVE, PLAINVIEW, NEW YORK 11803 The decision has not been made.
Bruce LeBoss

cable: noatlantic / twx: 510-221-1879 [ phone: (516) 681-8600
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Rollin’ along the routes to right design’

Motorola RF
does it

More 900 MHz stuff . . .
Rugged radio message here.

Characterized at 870 MHz for.the
806-907 FM mobile band, the new MRF840/
842 units are 100% tested for load mismatch
stress at all phase angles with 20:1 VSWR at
16 V supply and 50% RF overdrive.

We publish that on the data sheet!

Not just infer it in private.

Min power gain specs for the 125V
units range from 6.5 dB for the 1 W MRF838
common-emitter studless and 838A stud unit
to 8 dB for the 20 W CQ-packaged MRF842
.. . pretty super for this frequency. Both the
MRF840 and 842 are intemally matched for
broadband operation.

Here’s the lineup: -

J NP
A

Speaking of Linear
Price/Performance. . . .

Here’s the only transistor spec’d for
100 to 500 MHz with mounting ease and in-
creased PD through emitter-grounding.

The MRF525 TO-39 offers impressive
specs for linear aircraft radio/instruments
and cable communications. Third order in-
tercept is +35 dB, minimizing those nasty
IMD problems in AM and multi-channel.

It's fully characterized for S param-
eters at 13.6 and 26 V, 10-100 mA, has

min gain of 13 dB and max noise figure of
just 4 dB at 225-400 MHz, 26 V.

Hf you can go $2.30 each for ahundred or
more, contact your authorized distributor. If
not, dicker with your OEM man for larger
quantity savings. A bargain either way. B

Now back to rugged VHF

Here’s a bunch of splendid 28 V devices
complementing a UHF lineup we intro’d a
while back, the MRF321-327.

Gold-reliable and thermally-engineered
using IR scan techniques for guaranteed
ruggedness at 30:1 VSWR, all phase angles,
the new MRF314-317s have super wide-
band characteristics and are ideal for hi-rel
designs. They employ SOE and Con-
trolled Q* technology, offering up to 10 dB
min Gpg at 150 MHz.

You get stud and studless in 0.380 SOE
and 0.5 CQ. Pgyt ranges from 30 to 100 W.

Input impedances remain consistent
through programmes, computer-controlled
wire bonding. You'l surely use them in
MIL radio, class A, AB, B and C for AM, FM
or FSK application. They’re good as gold.
C
HF RF at LF $$ = TO-220

There’s a lot of RF in TO-220 around.
But none with the low lists of ours—prices
approaching that of our also-new but well-
accepted LF TO-220. Take the new
MRF476. At $1.09, 500-up. A comparable
ceramic SOE stud would run about $8.50.

Whattaya get for that? The same perfor-
mance for SSB and CB others offer at higher
prices. The 12.5-V ’476, for instance, pro-
vides 3 W PEP, 15 dB min Gpg and 40% SSB
efficiency at 30 MHz. IMD is typically -35.

The ’475 muscles out 12 W at 13.6 V,
10 dB min GpE and 50% efficiency (CW) at
30 MHz. IMD is -30 min. It’s just $2.30.

Plus we offer gold-plated headers, gold-
tin pre-forms for die attach and high-volume
production taken for granted by everyone
using plastic devices. Now it’s your turn. D

Raise your SOA with

1500 V horizontal
deflection MJ12005

The story’s simple—25 times more SOA
than the BU208. Correct. 25 Times more.

At 400 V, the new MJ12005 offers 20
amps of SOA, 50u s single pulse. The BU208
provides just 0.8 amps.

Where Darlingtons aren’t needed, the
new unit’s ideal. And besides super SOA,
you get higher gain, too—all the way out to
5at8A.

The MJ12005 is triple-diffused to attain
its high-voltage rating and photo-glass-
passivated at collector-base junction for
reliability and stability. Operating and
storage junction temperature is spec’d from
-65°C to +150°C.

Price is only $3.50, 100-up, or about 35¢
less than the "208.

Super SOA. Super gain. Super price.
From the SuperPower, of course. Motorola.
E
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Bigger and Bigger static ROMs.

This one’s 32K.

The MCM68332 is a 32K static ROM
with 4096-word by 8-bit organization that
makes it prime for high-density fixed mem-
ory applications like microprogramming in
MPU-based systems. It’s a second source
for TMS4732 and MK32000.

All inputs and outputs are TTL-
compatible. Inputs are directly driven by
TTL without external pull-up resistors, and
outputs drive TTL without external resistors.
Qutputs are three-state.

Silicon gate NMOS technology gives
this large ROM excellent speed. Max access
time is 450 ns, and min cycle time the same.
Active PD is 450 mW (typ). It operates witha
single 5 V supply.

Pin-compatibility with MCM2708,
MCM65308 and MCM68316E is another
important feature of the MCM6832, available
in both plastic and ceramic 24-pin. F
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CMOS ICs

reduce
smoke detector costs,
simplify circuitry.

Two new Motorola CMOS ICs clear
away the fog of some 30-odd components
while reducing costs and improving reliability
in battery-operated ionization chamber
smoke detectors. Because the units are
designed for use with less expensive 9-volt
alkaline batteries, the consumer nets addi-
tional savings in operating costs.

It’s the combination of economical cir-
cuitry, battery operation, and ease of wire-
free installation that’s generating the
consumer popularity of this type detector.

The MC14462P incorporates an on-
board FET for direct operation with the ion
chamber, whereas with the MC14461P the
FET is separate. Another key feature of the
MC14462 is the active guard on the input,
which achieves vast reductions in circuit and
package leakage currents. Both units pro-
vide the choice of operating the low battery
warning circuit in either the static-test or
pulse-test mode. On-off pulsing of the horn
and protection from pulse-caused transients
are exclusive features.

Additional system cost-savings in the
smoke detector are realized because both
use minimal external capacitance and re-
quire a low value of timing capacitance. The
circuits also feature on-chip predrivers,
voltage reference, and voltage regulator.

Large volume supplies of these smoke
detector ICs are assured. They’re produced
with low-power linear and digital CMOS on
the chip using the same process and lines on
which we produce the industry’s largest
volume of CMOS gates, flip-flops, and MSI.

Call us and compare the cost savings
obtained by using our smoke detector ICs.
G

Try
L14H1/MRD160

Photo Detectors )

Plastic is what they’re packaged in and
tight places are where these new miniature
photo transistors go.

Sensitive throughout the visible and
near IR spectral range, the TO-92 and
Mini-T* units are ideal for punched card and
tape reading, pattern/character recognition,
industrial inspection, processing and con-
trol, sorters, switching and logic circuits,
shaft encoders or any design requiring radia-
tion sensitivity, stable characteristics and
high-density mounting. (Whew!)

Easiest to understand is price—just 33¢
for the L14H1 and 50¢ for the MRD160. And
that’s in published quantities.

The L14H family has a range of sensi-
tivity and voltage for your exact needs. You
have a choice of either 30 or 60 V min C
and either 0.5 or 2.0 mA collector light cur-
rent. Dark current is just 100 nA, max. It
makes a great companion to the MLED92 IR
emitter and, of course, derives from
Motorola’s “billions-made” TO-92 capability.

The MRD160 complements Motorola’s
MLEDG60/90 IREDs. It specs out at 0.20 mA
light current sensitivity and 0.10u4 A max

Big IF for FM
Scanners

Big is right. Not in size, for this littl
linear gem’s in standard 16-pin plastic DII

What we're talking about in the MC335
is just about the whole bag of function
needed for the IF stage in FM scanners. T.
wit: oscillator, mixer, limiting amp, quadre
ture discriminator, active filter, squelch, sca
control and mute switch. Not many exte
nals to add here.

This Mr. Complete uses a dual conve
sion system including second crystal oscillz
tor circuit with demodulator for max signe
to noise ratio.

You can convert the input frequenc
(i.e., 10.7 MHz) down to 455 kHz where
after external bandpass filtering, most of th
amplification is done. Audio is recovere:
using the quadrature and absence of inpu
signal is indicated by presence of noise abov
desired frequency. “Noise band” is mon
tored by the filter and detector and th
squelch trigger indicates presence of nois:
(or tone) by an output which can contrc
scanning. Plus, an internal switch is operate:
which can be used to mute audio.

At 6 VC, squelch-on draws a meas)
3 mA typ. (others run high as 10 to 20) for lo
power drain. Sensitivity’s excellent—inpu
limiting voltage: (-3 dB) = 5.0uV typ. Re
covered audio is 350 mVrms typ, mute off i
0.5 V max and mute on is 5 V min.

What may turn you on most is the low
low $1.75, 100-up. Andit’s available througl
authorized distributor or OEM order.

No ifs, ands, or buts. K

dark current. CEQ is 40 V.

Both offer Annulart passivation for
reliability and stability.

Both offer the solution to cost problems.
Try ’em and you'll like ’em. H
tAnnular is a patented Motorola process.

Movin’ On with M10800

Motorola in Mountain View?

Could be, for Fairchild’s announced
intentions of second-sourcing the M10800
prove what we’ve been telling you all along
. . . the M10800 high-performance processor
family will be the standard for next genera-
tion, performance-oriented systems.

Motorola and Fairchild. Partners in
progress. What more can you ask?

Well, how about our MC10802 timing
function for starters. Fast starters. Currently
being sampled, the part is designed to pro-
vide timing signals for a processor in one LSI
circuit. It contains logic to generate 4 clock
pulses, simplify system start and stop com-
mands and provide some diagnostic capabil-
ity. It is not restricted to use in *10800
systems, but can simplify timing require-
ments in any MECL 10K designs because
(how could you forget!?) it’s fully compatible
with the industry standard 10K family!

Other new sample members are the
MC10804 and 10805 bidirectional trans-
ceivers that interface MECL logic levels with
Te2L logic levels. Data can be transferred in
either direction—MECL to T2L or T2 to
MECL—and an optional gated latch is also
provided.

A A

| = 2L

The ’10804 is a 4-bit version in 16-pin
CERDIP and the 10805 is a 5-bit device in a
20-pin CERDIP.

For MOS memory freaks, the MC10805
is designed to interface MECL systems to
MOS main memories. And if you haven't
been able to remember all our Fast Freddies
on the MECL track, one more time—

MC10800  4-Bit ALU -30°C to +85°C
MC10800M  4-Bit ALU -55°C Tp, to +150°C T
MC10801 Microprogram Control

MC10802  4-Phase Timing

MC10803  Memory Interface

MC10804  4-Bit Bidirectional Translator w/Latch
MC10805  5-Bit Bidirectional Translator w/Latch
MC10806 32 x 9 Dual Access Stack

MC10807  5-Bit MECL Transceiver w/Latch
MC10808 16-Bit Programmable Shifter

Keep on movin’ with MECL. J

Big push —
on Small SCR nets
600 V technology

All of the people have some of the stuff-
none of the people have all the stuff . . . excep
Motorola. ..leader in0.5 A to 40 A thyristors
We're talking about the capital and the equip
ment to do what we’ve done—come up witl
the one and only 600 V TO-92 SCR in thx
industry.

Right. The good of MCR100 TO-9:
SCR s rated to 600 V, something nobodi
else but we plastic SCR pioneers seem t«
have the nuts, bolts, screws, gears, buck:
and commitment to build.

You'll be pleased because it offers all the
traditional advantages: 200 # A max gat
triggering, 100 2 A max reverse and forwar¢
blocking, 5 mA max holdingcurrent, etc. No
to mention glass passivation that (at las
count) has provided second-to-none relia
bility in TO-220 SCRs of 43 million cycle:
of 30°C to 125°C T j power cycling with jus
15 failures!

Use it for bigger jobs in line-power appli
cations like relay and lamp drivers, smal
motor controls, gate drives for larger thyris
tors, sensing and detection circuits. Anc
have your P.A. check our pricing. He'll finc
it's the most aggressive since the beads-for
Manhattan deal . . . and less than half TO-18:
and TO-5s! L
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Motorola PowerBase
Silicon Power Breaks

MJ15015
K218
The 2N3055H
"'} Single-

Y

5 F . 50% /

*I Diffused yope /.

2 | SOA (/)

“t Myth.  s087 )
2 5 10 Vcg, (VOLTS) 200

Everybody thinks single-diffused is
lways better. Everybody thinks single-
iffused dice make for increased SOA
urves. Everybody’s wrong.

Motorola’s new PowerBase* is a high-
nergy breakthrough in power transistor
:chnology and here’s what it does:

. Provides rugged SOA previously obtained
only with conventional single-diffused.

. Allows economy previously possible only
with conventional EpiBase* products.

. Closely approximates {T characteristics
of single-diffused transistors (there’s
hardly any difference).

. Offers complementary structures elimi-
nating the single-diffused, single-polarity
bugaboo.

Take a look at the curve and you’ll find
2% more SOA capability with our 15015
1an a single-diffused 2N3055H.

We use a patented process on our opti-
rized PowerBase die to achieve superior
OA with greatly improved uniformity and
:producibility over $.D. By improving de-
ce thermal efficiency so significantly less
licon is required, we offer you lower cost.
imple, right?

What it all comes down to is if you're
sing a single-diffused RCA 2N3055H, you
an obtain 50% more SOA for 19% less bucks
ith the MJ15015! If you’re using a 2N3443
nit you get 10% more SOA for 49% less
b. And so on, according to latest available
ricing.

Flawless performance at far less cost!

Make your own comparisons today.
our authorized distributor’s got off-the-
self units. Coupon response brings you
ew PowerBase product data sheets.

Motorola PowerBase is a hit and that
n’t no myth. M

*Trademark of Motorola Inc.

RAMs multiply
like rabbits

MCM2114 4K static RAM

Static operation means no clocks and
no refreshing required for Motorola’s new
MCM2114, a 1024-word by 4-bit organized
silicon-gate plug-in equivalent for the Intel
NMOS RAM.

It’s fast, with access time as low as 200
ns and cycle times to match. Power dissipa-
tion is typically a low 400 mW, and the 2114
operates from a single 5 V power supply. It’s
directly compatible with TTL and DTL, and
has three-state outputs. N

MCM4116 makes the 16K RAM

derby a real race.

Those hard to get 16K RAMs will be a lot
easier to find now that Motorola has intro-
duced the MCM4116. It’s in the industry
standard 16-pin package and compatible
with common automated test and insertion
equipment. [t’s an easy upgrade from 16-pin
4Ks, and is pin-compatible with other 16Ks
now on the RAM market.

Three different speed options are avail-
able with access times from 200 ns to 300 ns.
All inputs are TTL-compatible as are the
three-state outputs. P

New source for the 4096
dynamic 4K.

Maybe you've noticed. Availability of
the 4096-type 4K has tightened up. Well,
we're loosening things up again with the
MCM4096. It’s compatible with the other
popular 4K standards like the 2104, MK4096,
and MCM6604A.

Eight-Bit Latches
added to CMOS B Series

The new MC14099B andMC14599B are
the first in a series of 8-bit addressable
latches being added to Motorola’s industry-
leading standard CMOS line. These latches
are designed to meet JEDEC B-Series speci-
fications. They are excellent in demulti-
plexing and serial-to-parallel conversion
applications, but they have yet another claim
to fame. Use MC14599B or MC14099B to
provide outputs for our unique new
MC14500B single-bit processor called the
Industrial Control Unit.

The MC14099B is an alternate source
part for the CD4099B. The MC14099B and
the MC14599B are similar, with but one signi-
ficant difference. The MC14599B has a bi-
directional input port, which allows data to
be placed in a latch, then retrieved through
the single port or from the 8 parallel outputs.
It’s in 18-pin plastic and ceramic packages,
and the MC14099B uses 16-pin packages.
The two extra pins in the MC14599B are
assigned to Chip Enable and Write/Read.
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Three additional 8-bit latches are being
prepared for introduction. The MC14598B is
similar to the MC14099B, but its outputs are
three-state, with the capability to drive a bus
line and sink one TTL load or four LSTTL
loads over temperature. The MC14597B
differs from the MC14598B by virtue of an
on-board counter at the input, rather than
direct address. The third future 8-bit latch is
the MC14094B, alternate sourcing the
CD4094B. It also has three-state output,
with a drive capability of one LSTTL load.
The MC14094B has a shift register input
contrasted to the decoder input of the
MCI14598B or the counter input for the
MC14597B. Pricing, 100-up, for the intro-
duced parts is $2.21 for the MC14099B and
$2.81 for the MC14599B. R

All Aboard! Motorola Omnibus * Rollin’ along the routes to right design.

{Coupon Missing?) Send inquiries to

Department LDC, Motorola Semiconductor
Products Inc., PO. Box 20912

Phoenix, AZ 85036

Please Check Only Items You're Interested In:

: i
: i
: A 0O 900 MHz RF F O MCMé68332 ROM L O 600 V Plastic SCR i
i B 0O MRF525 RF G O Smoke Detector IC M (O PowerBase H
i C O VHF MRF314-317 H O Photodetectors N O 4K Static RAM E
i D O TO-220 RF J O M10800 MPU P O 16K RAM ;
E E 0O MJ12005 Power K O Linear IF R (O 8-bit latches i
1+ For complete product itineraries, fill in and send to: ) ) :
E Motorola Semiconductor Products Inc., P.O. Box 20912, Phoenix, Arizona 85036 E
i O Please have salesman call ( ) i
H ]
)
E Name Title :
H ]
H ]
+ Company Address E
)
H '
1 City State Zip H
H ]
]

i
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\, Twice Actual Size

FULLY QUALIFIED
JANTX/JANTXV

RATINGS l

OPTRON
OPTICALLY COUPLED
ISOLATORS

NEW JAN 4N22A SERIES
OFFERS
HIGHEST RELIABILITY

You can't buy a more reliable optically
coupled isolator than one of OP-
TRON's new JAN 4N22A series. The

popular JAN 4N22A, 4N23A and
4N24A all feature fully qualified

JANTX and JANTXYV ratings. I

These new OPTRON isolators
consist of a high efficiency, solution
grown
con N-P-N phototransistor in a hermet-
ically sealed 6-pin TO-5 package.
Minimum input-to-output isolation
voltage for the series is 1000 volts and
minimum current transfer ratios range
from 25% for the 4N22A to 100% for
the 4N24A.

New A" version OPTRON
isolators are a significantimprovement
over the older 4N22 series since the
case Is isolated from the sensor and
LEDtoeliminatetheneedforaninsuiat-
Ing spacer in many applications.

OPTRON also offers a new
JEDEC registered series of high relia-
bility isolators in a 4-pin TO-18 pack-
age. The 3N243 series includes three
devices with the same reliability and
similar characteristics as the JAN
4N22A TO-5 series, yet in a smaller

package.
In addition, OPTRON's
complete line of optically
¢ coupled isolators includes
other immediately available
standard devices in high-rel
metal cans and low cost DIP
‘ and othefr plalstic config-
urations for almost every
3243 application.

Detailed technical information on
"optically coupled isolators and other
OPTRON optoelectronic products . . .
chips, discrete components, limit
switches, reflective transducers, and
interrupter assemblies . . . is available
from your nearest OPTRON sales rep-
resentative or the factory direct.

OPTRON, INC.

1201 Tappan Circle
Carrollton, Texas 75006, us A

allium arsenide LED and a sili- |

TWX-910-860-5958
©  214/242-6571
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Hinkelman sees SIA
as free-trade vehicle

With the appointment of Thomas
Hinkelman, a 30-year veteran of the
semiconductor industry, as its first
executive director, the newly formed
Semiconductor Industry Association
has picked a firm believer in the
importance of semiconductor tech-
nology in today’s—and tomor-
row’s —society.

*“Just as steam and steel were the
motivating forces that made the
industrial society happen,” says the
52-year-old executive, “semiconduc-
tor technology and the manipulation
of the flow of electrons is what moti-
vates our present age.” As executive
director of the sia, which was estab-
lished to provide a public platform
for the flourishing $6 billion U.S.
semiconductor industry, he sees one
of his jobs as convincing govern-
ments and the public of its impor-
tance and another as promoting open
competition.

“The sia is really an association of
free traders,” says Hinkelman, “for
it is free trade that has contributed
to the spectacular growth of the
semiconductor and electronics indus-
tries. If it is to continue to grow, free
trade must continue.”

He is a veteran of the semicon-
ductor industry in every sense of the
word. His first job after graduating
from Renssalaer Polytechnic Insti-
tute in 1947, was with Eckert-
Mauchley Computer Corp., the
company formed during World War
IT to build vacuum-tube computers.
In 1955 he joined General Electric
Co. as product planner for tran-
sistors, working on germanium-alloy
and grown-junction germanium
transistors. He was active at this
time in developing the first Jedec
specifications on transistors.

He was at Motorola Inc. from
1958 to 1968, serving finally as
director of planning. Then he moved
to Fairchild Camera and Instrument
Corp. with then president Lester
Hogan. Since 1973 he has been at
Monsanto Co.’s electronics division
as director of product planning.
Always, he was active in the semi-

conductor group of the Electronics
Industries Association, serving as its
chairman from 1971 to 1972 and
also heading its trade policy commit-
tee.

Reflecting on his experience, Hin-
kelman points out that *“the semicon-
ductor industry grew up in a freely
competitive environment.” However,
those conditions are changing.
“There is a rise of Government regu-
lation in the U. S. and an increase in
competition from other countries
with the positive support of their
governments,” he says. “The U.S.
semiconductor industry does not
expect to be nurtured, as it is in
other countries, notably Japan. But,
at the very least, it should not be
handicapped.”

For Hybrid Systems’ Peacock,
reorganizing is key

The problems that Wayne Peacock
faced when he became president of
Hybrid Systems Corp. in April were
the kind you would only wish on
your worst enemy. The company,
now in Bedford, Mass., makes
discrete modules and hybrid thin-
film microcircuits used in data-
conversion, signal-processing, and
measurement products, among other
things.

The problems included the move
of the thin-film facility from Wor-
chester, its location before the com-

Taut. Cutting back, on payroll and business,
was Wayne Peacock's move.
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Precision
quad op amps.

Precision.

PMI’s new OP-09 and OP-11
are pin-compatible with the
un-precision quads now on

the market.

The guad op amp has finally come of age. With the
introduction of the OP-09 and OP-11, PM| has made
it a truly workable reality. Consider:

Low Vos and other goodies.

Since quads can't be nulled—there aren’t enough pins
available—the user is at the mercy of whatever input
offset voltage (Vos) he happens to get. PMI refined
the manufacturing process to get Vo under control.
We came up with the lowest Vg5 of any quad op amp
made today.

At the same time, we gave the OP-09 and OP-17 the
highest gain and the lowest drift of any quad op amp.
We expanded bandwidth, reduced offset and supply
current, and increased the slew rate. Here it is in
black and white:

OP-09/0P-11 Features

TYP. MIN./MAX.
e Low Yy 0.30 mv 0.5 mV MAX.
* Low offset current : 8.0 nA 20 nA MAX.
o Low supply current (Total for all 4) 3.5mA 6 mA MAX.
 Voltage gain 250K 100K MIN.
¢ Slew rate 1.0 V/uS 0.7 V/uS MIN.
* Matched positive and negative slew rate for low distortion.
¢ Bandwidth 2.0 MHz MIN.

We make them match.

Another important advantage: we guarantee that all
four op amps will match in terms of Vo5 and CMRR.
Here's how we specify them:

Matching Characteristics

_L——’VVV 1

OUAL INSTRUMENTATION AMPLIFIER 2 OP AMP OESIGN
(1/2 CIRCUIT SHOWN)

R1 R2 R3 R4
AN —— W ———

O

[ ]
Eus‘ \ =

N
- ¥ Y —‘" trpyee
£ AT > | "B ——OFk,
i O— + —1 4
O :
EiﬂzO— e _OSSD

These matching dc characteristics should interest you.
They reduce distortion, improve system performance,
and simplify your design. But that’s not all.

We've given all four op amps symmetrical positive and
negative slew rates—an important thing to keep in
mind for audio system design.

It's fair to say that the OP-09 and OP-11 are the most
accurate, most advanced and the only precision quad
op amps on the market. And they are on the market—
available now, today.

Like to check one out? Be our guest. Just drop us a
line on your company’s stationery, telling us if you'd
prefer an OP-09 (4136 pinout) or an OP-11 (148/4741
pinout). We'll be glad to send literature and a sample.

Precision Monolithics Incorporated
1500 Space Park Drive

Santa Clara, California 95050

(408) 246-9222.
TWX: 910-338-9222
Cable MONO.

OP-09A/E 0P-09B/F

OP-11A/E 0P-11B/F
Parameter Symbol | Min  Typ ‘ Max | Min | Typ W Max { Units
Input Offset Voltage Match | AVyg - 05 | 075 | — 08 |20 | mv
Common Mode Rejection ACMRR | - 1.0 | 20 - 1.0 | 26 | uwIv
Ratio Match |94 120 | — |94 | 120 [P

(Match exists between all four amplifiers)

Circle 15 on reader service card




I IRETERELEEL LS 1w STASERE LY

§
g
?
‘.'c

tomorrow

Rugged environment? Routine trips through torture test prove out the
reliability of typical inductive components selected at random from
production runs. This sample is subjected to a series of high and low
temperature extremes with performance characteristics verified for
conformance to Military Specification MIL-C-15305. In addition, periodic
samples are subjected to other torture tests: 0 Mechanical Shock —

18 shocks at 100g force O Vibration — 12 hours to 20g force O Humidity —
10 days to 98% R.H. O Terminal Strength — Pull and Twist O Immersion —
Cyclic O Load Life — 2000 hours at elevated temperature. Performance
characteristics hold the line.

We are proud that we can’t make ‘'em fail. Our failure is your
assurance of reliability. Any better reason for specifying
Delevan inductors?

Our Environmental Test Laboratory is sanctioned by DESC

with electro /mechanical equipment calibrated and certified

under MIL-C-45662. This service is available to you.

Ask us about our repair and calibration service

of Boonton Q Meters, Model 260.

INDUCTIVE COMPONENTS — CLUTCH AND BRAKES
FOR ELECTRONIC AND AEROSPACE INDUSTRIES

Delevan AMERICAN
PRECISION
Division INDUSTRIES INC.

270 QUAKER RD./EAST AURORA, N.Y. 14052
TELEPHONE 718/852-3800 TELEX 091-293
Other Divisions
Basco + Dustex « A.P.l. of Tennessee + A.P.I. (U.K) Ltd. ¢
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pany bought it from Sprague Elec-
tric Co. in October 1973, to Bedford.
That move, in late 1975 and early
1976, caused disruptions in produc-
tion and the loss of experienced
assembly workers. There was also a
flood that caused a ‘“‘very large
dollar loss,” of work in progress and
resistor-chip inventory in Worcester,
Peacock says. Add to that a cash
drain of some $500,000 to support
the mercurial growth of stereo-
component subsidiary, Audio Pulse
Inc., and the picture begins to fill in.

‘“What with financing Audio
Pulse, the move, and the flood,” says
the ebullient Peacock, “we didn’t
even notice the recession that was
going on.” The 42-year-old president
says, however, that he has stopped
the down trend. The company’s most
recently concluded quarter, ending
June 25, set records for sales and
profits, and he projects sales of $10
million by fiscal 1980, up from
between $5.5 million and $6 million
last year, which included Audio
Pulse’s sales.

To start the recovery, Peacock
sold most of Audio Pulse’s assets and
the right to market its products to
Hoffman Electronics Corp. in return
for royalty income. That cut the
payroll by 22, Then, he lopped off
another 77 Hybrid Systems em-
ployees—a move that reduced the
average yearly salary by 20%. The
cuts hit management-level people
hard, but Peacock felt the company
was too top heavy.

On the plus side, training pro-
grams for new employees have
begun to show results in good thin-
film product yields. What’s more,
Peacock has reorganized the compa-
ny into three business centers—
modules, resistors, and hybrids.

Peacock left Zeltex Inc., Concord,
Calif., late last year and spent two
months evaluating job opportunities.
Despite its recent history, he joined
Hybrid Systems as vice president for
sales and marketing in January.
“When I saw how good the thin-film
technology was,” he relates, “and
the caliber of the technical people, 1
realized what a nugget this was.” He
plans to polish that nugget back to a
high gloss soon.
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WAFERTRAC.
STILLSTEAMING AHEAD?

Since GCA introduced the revolutionary WAFERTRAC™ a few
months ago—the completely automatic, microprocessor-controlled
wafer processing system, 9 out of 10 of the world'’s largest manu-
facturers of semiconductors have purchased their WAFERTRAC
systems. Why?

WAFERTRAC provides higher yields in ,I
less facility space. -

WAFERTRAC improves up-time and relia- l
bility to higher levels than ever before possible. f' .,._ﬂ;

WAFERTRAC eliminates traditional r 2
25-wafer group processing limits. e = P

WAFERTRAC lets you design
your own specific configuration,
according to your firm’s | )
unique requirements. Tl 1 5

WAFERTRAC. = e 3
The first practical \/
application of 2
the micropro-
cessor to semi-
conductor pro-
cessing, requir-

INng only a single
person in your
processing loop
...and then only to
load and unload
carriers.

Don't be the
last to get on board.
WAFERTRAC's still steaming ‘
ahead ...destination: greater profits!

GCA/SUNNYVALE DIVISION @@A

PART OF THE GCA/IC SYSTEMS GROUP
1050 Kifer Road, Sunnyvale, Calif. 94068 TWX: 910-339-9211 (408) 732-5330
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Intel delivers the best
for today

Industry standards, volume —
support and cost efficiency are what ---
you've learned to expect from Intel

the company that invented EPROMs ----
and delivers more of them than all

other manufacturers combined

In 1972 we introduced the .world’s 1702/1702A
first EPROM, the 2K 1702. Then in
1975 it was the 8K 2708 which

quickly became the industry standard.
Now we're delivering the 5 volt 2716
EPROM with the performance and
economic advantages it takes to be the
industry standard 16K EPROM —

for today’s system upgrades from 8K to
16K and for tomorrow’s systems designed with 5 volt microprocessors.

For economy, the 2716 offers a die size 20% smaller than any other 16K
EPROM and a price-volume learning curve that will descend even more
rapidly than our 1702 and 2708 EPROMs. And the 2716 is the only 16K
EPROM with a pin for pin interchangeable 16K ROM, the 2316E.

For performance, the 2716 consumes a maximum of 525 mW in the
read mode. That's 50% less power than our 2708 and 25% less than any
other 16K EPROM. Intel’s unique power-down feature reduces the standby
current to 25mA maximum, a 75% savings over active power. And at
450ns there’s no penalty in access time.

Programming the 2716 is simpler and twice as fast as
any other 16K EPROM. Single-pulse, single-location

1975

PART SIZE POWER MAXIMUM CURRENT | ,ccess COMPATIBLE
NUMBER SUPPLY ACTIVE STANDBY TIME (MAX) ROM
1702A 256 x 8 fgx 65 mA 65 mA 1ps 1302
+5V 10 mA 10 mA
2708 1Kx8 5V 45 mA 45 mA 450 ns 2308
+12V 65 mA 65 mA
2758 1K x 8 ;nsl;’ 100 mA 25 mA 450 ns 2316€
+5V
2716 2K x 8 only 100 mA 25 mA 450 ns 2316E

18 Electronics / September 15, 1977



8K and 16K EPROMs

and tomorrow:

programming and T TL-levels allow programming on-
board, even in the field. Use the Intel Universal PROM
Programmer or any other commercially available
programmer to program any 2716 word location, either
individually, sequentially or randomly. :

Intel’s 2716, along with the compatible 2316E ROM,
is your best choice for upgrading from 8K to 16K.

For new designs using 5 volt microprocessors, the
2716 and new 5 volt 2758 8K EPROM are the obvious choices.

TSt The 2758 is the lowest power 8K
EPROM available. Use it for small systems
where 1K bytes is all you need, or for 1K byte modularity.
The 2758 has all the cost savings and performance benefits
of the 2716. And since the 2758 and 2716 are completely
interchangeable, future upgrading from 8K to 16K in 5 volt
systems is simplified. '

Go with Intel industry standard EPROM s because they
give you maximum value in today’s system upgrades to 16K
and in tomorrow’s 5 volt designs. Order the 2716, 2758 and
RO compatible 2316E ROM from your
Intel distributor.

For technical information and
a copy of “The new 16K EPROM”
article reprint (AR-42) write Intel
Corporation, 3065 Bowers Avenue,

Santa Clara, California 95051. In
i Europe contact Intel International
e Brussels, Belgium. Telex 24814.
» In Japan contact Intel Japan, K. K.

Tokyo Telex, 28426.

] & [ ]

intal delivers.
1978 1979
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Forget our products.
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Major manufacturers forget
them all the time. Polaroid.
DEC. Honeywell. Tandy.
Foxboro. Ford. Bendix.

Our products are easy to forget.
Because, once installed, all of

Hi-G's quality products (trans-
formers, solenoids, timers,
printed circuit boards and
others) do what they are meant
to do. Keep right on working.

That's why Polaroid selected a
Hi-G Magnetec solenoid to actu-
ate the shutter on the SX-70 and
the Pronto Land Cameras. Why
Raytheon relies on the quality
and performance of our Defi-
ance printed circuit boards,
counts on our prompt delivery
at competitive prices. And

why Hi-G commercial relays
are on the job in scores of
Foxboro control systems.

Remember our name.

Electronics /September 15, 1977

e

Our products work. And keep
working. So it's fine with us if
you forget them. Just remem-
ber our name. Hi-G Incor-
porated, 580 Spring Street,
Windsor Locks, CT 06096.

Circle 21 on reader service card 21

]



D BEm s B

A new sense of time for Wescon

As a showplace of the highly innovative
electronics industries, Wescon should feel
comfortable with innovations. Indeed, the
original decision to alternate the annual show
between Los Angeles and San Francisco
reflects that openness to trying new things.
And over the years it has responded to the
changing needs of both its exhibitors and its
attendees. The success of that response can
be measured by the fact that this year’s
attendance may even exceed the 31,000
people who attended the last San Francisco
edition in 1975.

It is heartening, then, that the Wescon
management continues to try new ways of
making the show a valuable working tool to
the engineer, as well as a worthwhile vehicle
for electronics companies. This year’s show
marks the first time that it will span three
days instead of the traditional four. The move

IEEE: perils of an active campaign

The IEEE election campaign is really heating
up. The latest major campaign move is the
organization of a membership committee
that opposes the Good Government Group,
which was itself only recently formed by a
number of industry officials, former IEEE
leaders, and engineering educators. The new
committee, called the Electrical and Electronics
Engineers’ Committee for a Member-Oriented
Institute, characterizes itself as a grass-roots
response to an “elitist” point of view.

Such groups are the sign of an active
campaign, which we are all for, because that
is the sure way to generate interest among
the apathetic members. The trouble is, in the
flurry of public statements, newsletter articles,
and mailing pieces, a lot of charges and
countercharges are being made. There is,

22

was based on the results of an exhibitor survey
that was in favor of trying the shorter show
as an experiment, and it was natural to make
the experiment this year to avoid Yom Kippur,
which falls on what would have been the
fourth day.

Since the majority of showgoers do not
stay the full four days, the three-day run
should not prove a great hardship. In fact,
with all the activities crammed into a shorter
time, most attendees might even get more
benefit out of their limited visits. What is
more, exhibitors will not have to tie up quite
as much time and talent for the same show
exposure. Indeed, if even the same number
of people come to the show this year, that
averages out to some 10,000 a day, up from
7,500 or so in 1975. All in all, going to three
days is a sensible idea. It will be interesting
to see how it works in practice.

then, the danger of a damaging polarization
of the institute between extremist groups,
and the interests of the membership at large
may become obscured.

The members’ attention should be attracted
with serious and constructive debates over
the issues—from the professional directions
the institute should take to career problems— not
by personal attacks, rumor spreading, and
other questionable tactics.

Certainly apathy hurts, but, in its way,
unstatesmanlike campaigning can do even
more damage to a professional organization
like the IEEE. It is to be expected, of course,
that the campaigners’ emotions should run
high. But they must take a longer view and
make sure that the campaign is based solidly
on the issues— not on side issues.
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Opens new horizons for PCB design.

70%-90% Reduction in Mating and Unmating Forces
e simpler board support systems

e fewer damaged boards

Extended Circuit Count Potential

e up to 400 Bristle Brush
per connector

contacts

Extensive Product Line

e mother board, daughter board, input/output, PC receptacle body
styles

e 2-, 3-, and 4-row configurations

e 90° and straight PC, solderless wrap, crimp removable, willowy tail
terminations

For complete information, contact The Bendix Corporation, Electrical Com-

ponents Division, Sidney, New York 13838.

Bendi
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\ AMP’s CR connectors
prevent damage to
pc board traces.

~They mate with
Zero Insertion Force.
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AMP 40 position CR connectors assure excellent There are other sizes of AMP CR connectors
connections. Because they apply over 150 grams including the 120 and 156 position types. All have
of force to each contact with just a turn of the positive lock and keyed housings with contacts
cam. The wipe backwipe motion of the contacts on .100" centers. And all come with AMP's
precleans the surfaces for full electrical continuity. assurance of experienced technical aid whenever
And contact wear is virtually nonexistent for well and wherever you need it.

over 5,000 insertion cycles.
For more information on CR Series connectors,
The 40 position CR connector is designed call Customer Service at {717) 564-0100. Or write
specifically for input/output functions in today’s AMP Incorporated, Harrisburg, PA 17105.
high density pc board applications such as those
used in microprocessors. Its modular design means AMP has a better way.
extra economy because it can be loaded with as
few or as many contacts as you’'ll actually use.
And it will accept either crimp snap-in or insulation

displation modules. A M P

INCORPORATED

AMP is a trademark of AMP Incorporated
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AMP EUROPE

Auvstric — AMP Austria. Branch of AMP
Deutschland GmbH. Markgraf-Ruediger Str.
6.8, 1150 Vienna. Phone: 924191/92
Belgium — AMP Belgium. Bronch of AMP-
Holland 8.V., Rue de Brabant 62.66, Brussels.
Phone: 322.17.55.17

Finland — AMP Finland OY

Postilokero 3, 00401 Helsinki 40

Phone: 90/584122

France—AMP de France. 29 Chaussée Jules-Césor.
Boite Postale No. 39. 95301 Pontoise

France. Phone: 030 82 20, 030 92 30

Germany — AMP Deutschland GmbH.
Ampérestrasse 7-11, 607 Langen, 8. FFM.,
West Germany. Phone: (06103) 7091

Great Britain — AMP of Great Britain Limited,
Terminal House, Stanmore, Middlesex,

England. Phone: 01.954.2356

Holland — AMP Holland 8.V., Papierstraat 2-4
5223 AW ’‘s.-Hertogenbosch, Holland.

Phone: (073) 125221

italy — AMP ltalia S.p.A., Via Fratelli Cervi 15,

10093 Collegno (Torino), Italy. Phone: 785-656
Spain — AMP Espafiola, S.A., Apartado 5294.
Pedro 1V, 491, 495, Barcelona 5, Spain.
Phone: 307.75-50

Sweden — AMP Scandinavia A8, Datavagen 5,
17500 Jakobsberg, Sweden, Moiling Address:
Fock S-175 20 JARFALLA 1, Sweden.

Phone: 0758/10400

Switzerland — AMP AG, Haldenstrasse 11,
6006 Luzern, Switzerland,

Phone: (414) 235421, 235422, 235423

AMP NORTH AMERICA

Canada — AMP OF CANADA LTD., 20 Esno
Park Drive, Markham, Ontario, Ph: 416.499-.1251
Mexico — AMP de Mexico, S.A., Apartado
Postal 179, Naucalpan de Juorez, Edo, de
Mexico, Phone: Mexico City 576-41.55

Puerte Rico — AMP OF CANADA LTD,,

677 Calé de Diego, Rio Piedras, Puerto Rico
00924, Phone: (809) 766-2346

United States — AMP Incorporated,
Harrisburg, Pa. 17105, Phone: 717-564-0100

AMP SOUTH AMERICA

Argentine — AMP S.A. Argentina 4 de Febrero,
76 Villa Zogla — SAN MARTIN, 8uenos Aires,
Argentina, Phone: 752-4612

Brazil — AMP do Brasil Ltda.,

AV Comendador Martinelli 185,

Lapa, Sac Paulo, Phone: 262-4353

AMP PACIFIC

Avstralia — Australian AMP Pty. Limited,

155 8riens Road, Northmead, N.S.W. 2152
Australio, Mailing Address: P.O. Box 194,
Baulkham Hills, N.S.W. 2153 Aus. Ph: 630-7377

Japan — AMP {Japan), Ltd., No. 15-14, 7-Chome,

Roppongi Minato-Ku, Tokyo, Japan, Ph: 404.7171

Products and services for many specialized
industries are provided by the AMPLIVERSAL
Division. in the United States, this division is
known as AMP Special Industries.

Far Amp products and services in other
countries, write: AMP Internotionol Division,
Harrisburg, PA 17105, USA.
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Industry Applications Society Annual
Meeting, 1EEE, Marriott Hotel, Los
Angeles, Oct. 2 —4.

Euromicro—Third Symposium on
Microprocessing and Microprogram-
ming, IEEE ef al., Free University,
Amsterdam, the Netherlands, Oct.
3-6.

Nepcon 77 Central, Industrial &
Scientific Conference Management
Inc. (Chicago), O’Hare Internation-
al Trade and Exposition Center,
Chicago, Oct. 4 —6.

Gidep— Government-Industry Data
Exchange Program Conference, Gi-
dep (c/o Dennis Starling, Datagra-
phix Inc., San Diego, Calif.), South
Coast Plaza Hotel, Costa Mesa,
Calif.,, Oct. 5-17.

Interkama 77 —International Con-
gress and Exhibition for Instrumen-
tation and Automation, NOWEA
(Diisseldorf, West Germany), Fair-
grounds, Diisseldorf, Oct. 6 —12.

Info/Expo 77—International Data
Processing Conference and Business
Exposition, Data Processing Man-
agement Association (Park Ridge,

I1l.), Washington Hilton Hotel,

Washington, D. C., Oct. 9—12.

Electrochemical Society, Electronics
Division Symposium, The Electro-
chemical Society (Princeton, N. J.),
Hyatt Regency Hotel, Atlanta, Ga.,
Oct. 9-14.

National Electronics Conference and
National Communications Forum,
NEC (Oak Brook, 111.), O’Hare Hyatt
Regency Hotel, Chicago, Oct.
10-12.

Tenth Convention of Electrical and
Electronic Engineers in Israel, (c/o0
Daphna Knassim Ltd., New York),
Tel Aviv, Oct. 10— 13.

International Symposium on Infor-
mation Theory, IEEE, Cornell Uni-
versity, Ithaca, N. Y., Oct. 10— 14,

IntelCom 77 —International Tele-
communication Exposition, Horizon
House International (Dedham,

Mass.), Georgia World Congress
Center, Atlanta, Oct. 10—15.

Loran-C Comes to the West Coast —
Sixth Annual Wild Goose Associa-
tion Convention, wGA (c/0 Samuel
H. Goldstein, Great Neck, N.Y.),
Edgewater Inn, Seattle, Wash., Oct.
12— 14.

Minicomputer Applications Confer-
ence, American Institute of Indus-
trial Engineers (Santa Monica,
Calif.), Twin Bridges Marriott Ho-
tel, Washington, D. C., Oct. 12— 14.

1977 Canadian Reliability Sympo-
sium, Society of Reliability Engi-
neers, Ottawa Chapter, Talisman
Motor Hotel, Ottawa, Ontario, Oct.
13-14.

1sA-77: Fall Industry-Oriented Con-
ference and Exhibit, Instrument So-
ciety of America (Pittsburgh, Pa.),
National Convention Center, Niaga-
ra Falls, N. Y., Oct. 16 - 20.

Noise-Con 77— National Conference
on Noise Control Engineering, NASA
Langley Research Center and Insti-
tute of Noise Control Engineering,
Sheraton Inn, Hampton, Va., Oct.
17-19.

Oceans 77, IEEE, Los Angeles Bona-
venture Hotel, Los Angeles, Oct.
17-19.

Seminar on Time and Frequency
Calibration, National Bureau of
Standards, Boulder, Colo., Oct.
17-19.

Info 77—Information Management
Exposition & Conference, (c/0 Ban-
ner & Grief Ltd., New York), New
York Coliseum, New York, Oct.
17 -20.

Data Management Symposium,
NASA Marshall Space Flight Center
and University of Alabama in
Huntsville, Msrc, Huntsville, Ala.,
Oct. 18-19.

International Telemetering Confer-
ence, International Foundation for
Telemetering and Instrument Socie-
ty of America, Airport Hyatt House
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(. JACKS/CONNECTORS

" CONCORD

With a heart
of Beryllium copper
for longer life.

. ELECTRONICS CORPORATION .

37 GREAT JONES ST., NEW YORK, N.Y. 10012 (212) 777-6571 TWX 710-581-4930
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LAYOUT PC BOARDS
IN HOURS

PROTOTYPES IN MINUTES

B Layouts

B Silkscreen Art

B Solder Mask Art

B Drilling Drawings

B Ground Planes

B Fabrication Drawings
B Assembly Drawings

THE PC50 SYSTEM HAS CAPABILITIES
YOU HAVE BEEN LOOKING FOR... Build
double sided or ‘multilayer PCB's on the
CRT... Produce high density layouts up to
30x40 inches... Edit layouts quickly... Store
designs on magnetic tape or flexible disc
Output camera ready art on plotter

PC BOARD PROTOTYPES IN A SINGLE
DAY... Generate double sided prototypes
in minutes... Output layout directly on
copper clad PCB stock... Use etch resfst
Ink pens and plotter to prepare yYour board
for etching and drilling

SIGNIFICANT TIME SAVINGS... PC50
eliminates manual tape-up.. Complete
layouts in one-third to one-tenth the time
spent on manual tape-up... Generate
documentation from layout data

GOOD NEWS... The entire PC50 com-
puter assisted layout system costs less
than $16,000.

SECOND SOURCE INDUSTRIES

735 ADDISON STREET « BERKELEY, CALIFORNIA 94710 « (415) 848-6600
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Meetings

Hotel, Los Angeles, Calif., Oct.
18 —20.

Eighth Korea Electronics Show, Ko-
rea Fine Instruments Center
(Seoul), Korea Machinery Perma-
nent Exhibition Hall, Oct. 18 —25.

Tenth Annual Connector Symposium,
Electronic Connector Study Group
Inc. (Camden, N. J.), Hyatt House,
Cherry Hill, N, J., Oct. 19 —20.

Third Workshop on Reliability Tech-
nology for Cardiac Pacemakers, Na-

tional Bureau of Standards, Gai-
thersburg, Md., Oct. 19 - 20.

1977 Design Automation Workshop,
IEEE, Michigan State University,
East Lansing, Mich., Oct. 19-21.

Nuclear Science and Nuclear Power
Systems Symposia, 1EEE, Sheraton
Palace Hotel, San Francisco, Oct.
19-21.

IsHM 77, International Society for
Hybrid Microelectronics (Montgom-
ery, Ala.), Baltimore Hilton Hotel
and Civic Center, Baltimore, Oct.
24 -26.

International Conference on Energy
Use Management, University of Ari-
zona (Tucson), Marriott Hotel, Tuc-
son, Ariz., Oct. 24 — 28.

1977 Fall Symposium—pc Boards
for the 80s, California Circuits Asso-
ciation (Palo Alto, Calif.), Airporter
Inn, Irvine, Calif., Oct. 25 — 26.

Electro-Optics/Laser 77, Industrial
& Scientific Conference Manage-
ment Inc. (Chicago), Anaheim Con-
vention Center, Anaheim, Calif.,
Oct. 25-27.

Machine Tools Industry Technical
Conference, I1EEE, Marriott Inn,
Cleveland, Oct. 25—27.

Semiconductor Test Symposium,
1IEEE, Hyatt House, Cherry Hill,
N. J,, Oct. 25-27.

Radar 77 —International Radar Con-
ference, IEEE et al., London, En-
gland, Oct. 25 - 28.
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Track Down Your Faults With
A Bug Hound. The GenRad 2220 Bug Hound will track down your

shorts, opens, bad ICs, etc. in a fraction of the time it
takes you now, including those hard-to-find shorts be-
tween power and ground.

Even though your automatic board tester may be giving
you good diagnostics, it is still only telling you the elec-
trical location of the faults. Finding the physical location
car still be a time-consuming and expensive task. The
GenRad 2220 Bug Hound solves this problem by providing
the repair technician with a variety of testing techniques
in one self-contained little package.

It has a unique new phase-sensitive current-tracing probe*®
which makes it easy to trace the correct track even when
many narrow tracks are running very close together. In
addition, it has a dc tracing capability, a connectivity tester,
an ac current source, and a dc current source.

The GenRad 2220 is easy to use and in most applications
wi'l pay for itself in just a couple of weeks .

*Patent Pending

300 BAKER AVENUE CONCRD MASSACHUSETTS 01742

ATLANTA 404 394.5180 + BOSTON 617 846-0550 + CHICAGO 312 BBA-6%00 + DALLAS 214 234-i357 e n a
DAYTON 513 294-15I + LOS 4NGFLES 714 640 9830 - NEW YO WN Y 712 364-2702 (N J ) 201 791.099m

SAN FRANCISCO 401 985-0862 « WASHINGTON DC 01 348.7071 + TORTINTO 416 252-3395  ZUNICH (141 5€ 74 20
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Hewlett-Packard’s first family of programmables.
Oneis dedicated toyou.

No matter which of our program-
mable calculators you choose, you can
be sure of one thing: you'll be able
to solve your problems—your way.
Programming is a personal problem-
solving technique, and ours are
personal programmables.

There are other benefits as well:

Fully merged keycodes.

All prefix functions and opera-
tions merge so one program memory
location can hold multi-keystrokes.
Programs go in easier, require fewer
steps. Capacity goes up. So does
flexibility.

Our parenthesis-free RPN
logic system.

RPN is straightforward, simple
and utterly consistent. You run
through all problems the same way.
No false starts. No wrong turns. It's
comfortable, easy, habit-forming.

Human engineering.

A mainstay of all HP program-
mables. No hidden keystrokes. All
functions are clearly labeled. even
shift keys are color coded for ease
of use.

HP-67 Fully Programmable.
$450.00%

The most powerful pocket calcu-
lator we've ever built. 224-step pro-
gram memory. 26 storage registers.
“Smart” card reader records contents
of both. Fully merged keycodes
increase typical program memory
capacity up to 450 keystrokes and
beyond. 14 conditional test functions.
10 user definable functions. Three
levels of subroutines. Three types of
addressing. Superior editing capabil-
ity. Surprisingly simple to operate.

HP-97 Fully Programmable
Printing Portable. $750.00*

Gives you the same powerful
capability as the HP-67, plus a quiet
three-mode thermal printer that
simplifies programming and editing
and provides a permanent record of
your calculations. Battery-powered
and briefcase portable.

HP-29C. Our NEW Program-
mable with Continuous
Memory. $195.00*

[ts 98-step program memory
and 16 of its 30 storage registers stay
“on” even when the calculatot is “off’
s0 you can store programs and data
for as long as you wish. Continuous

Presenting the most complete line of programmables ever offered.

Memory plus fully merged kevcodes
bring typical program memory
capacity up to 175 keystrokes and
beyond. Insert/delete editing.
Conditional and unconditional
branching. 10 decision tests. Three
levels of subroutines. Exceptional
versatility at an exceptional price.
HP-19C. Our NEW Printing
Programmable with Continuous
Memory. $345.00%
Worldss first handheld printing
programmable. Offers everything the

HP-19C does. plus a quiet three-

mode thermal printer. Now you can

have the portability of a handheld
and the tracing/recording capability
of a printer in one programmable
calculator.

HP-25 Scientific Programmable.
New Low Price $125.00%
Solves repetitive problems auto-

matically. Enter your formula once:

thereafter only variables. Requires
no software, no “computer” language.

Our lowest priced programmable.

Also at a new low price of $160.00%

our HP-25C, an HP-25 with Contin-

uous Memory that retains programs
and data even when turned “off”’

Displays are photographed separately to simulate typical
appearance

Solution-oriented software.

Comprehensive Owners Manuals,
Application Pacs and Books, Users
Libraries (HP-67/97), and more. We
want HP users to get the most from
their calculators, for as long as they
use them.

Valuable accessories.

With every HP programmable
comes the opportunity to add value
and flexibility over time, because the
problems you face will grow in com-
plexity over time.

First family heritage.

We built the first advanced pocket
calculator in 1972. Since that time,
HP calculators have satisfied millions
worldwide. Our continuing commit-
ment to quality goes with every
calculator we build.

(800) 648-4711.

The toll-free number to call for
details on our programmables and the
name of a dealer near you (unless
you'e in Nevada, in which case you
can call 323-2704 collect). Or send

the coupon.

|

HEWILETT .hp, PACKARD

|

Dept 214L 1000 N E Circle Blvd , Corvallis. Oregon 97330

' HEWLETT-PACKARD
' Dept. 214L

1 1000 N.E. Circle Blvd.

! Corvallis, Oregon 97330

! Please send me additional information on
1 the Hewlett-Packard First Family of
| programmable calculators.

| NAME

| ADDRESS S
|

i -

bty

| CITY

| STATE e

*Suggested retail price. excluding applicable state and local taxes
Continental U.S .. Alaska and Hawan »616/49
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CERMET TRIMMERS

Type A: 4" diameter, single turn, 10 ohms to 2 megs
+10%, 0.5W at 85°C, immersion sealed, 3 terminal
options, Publication 5238. 1000 piece price $1.12 to 1.68.

Type S: %" dia., single turn, 50 ohms to 1 meg *10%,
0.5W at 85°C, immersion sealed, top or side adjust,
Publication 5208. 1000 piece price $1.15 or 1.40.

Type E: %" square, single turn, 10 ohms to 2 megs *10%,
0.5W at 70°C, immersion sealed, 13 terminal options,
Pubiication 5219. 1000 piece price $0.49.

Type D: %" diameter, single turn, 10 ohms to 2 megs
+20%, 0.5W at 70°C, dust cover, 6 terminal options,
Publication 5240. 1000 piece price $0.42.

Type 90: Approx. 7%e” square, single turn, 100 ohms to
2 megs *20%, 0.5W at 70°C, open frame, 2 terminal
options, Publication 5242. 1000 piece price $0.55.

, Type MT: %" square, 20 turn, 10 ohms to 2 megs =10%,
0.5W at 70°C, immersion sealed, 3 terminal options,
Publication 5241. 1000 piece price $1.18.

_ Type RT: %" long, 20 turn, 10 ohms to 2 megs *=10%,
0.75W at 70°C, immersion sealed, 3 terminal options,
Publication 5237. 1000 piece price $0.65 or 0.93.

CARBON COMPOSITION TRIMMERS

Type Y: 15" dia., single turn, 100 ohms to 5 megs =10% or
20%, 0.25W at 50°C, dust/splash resistant, 5 styles, non-
linear tapers, Pub. 5209. 1000 piece price $0.90 to 1.59.

Type F: 152" dia., single turn, 100 ohms to 5 megs +10%
or 20%, 0.25W at 70°C, immersion sealed, 6 styles, non-
linear tapers, Pub. 5234. 1000 piece price $1.00 to 1.62.

Type O: 2" dia., single turn, 100 ohms to 5 megs =10%
or 20%, 0.40W at 70°C, immersion sealed, 4 styles, non-
linear tapers, Pub. 5235. 1000 piece price $1.20 to 1.58.

Type FD: 12" dia., 2 sec., 1turn, 100 ohms to 5 megs =10%
or 20%, 0.25W at 70°C, immersion sealed, 4 styles, 5
tapers, 2 atten. Pub. 5231. 1000 piece price $2.65 to 4.10.

Type BT: 4" dia., 2 section, 1 turn, for 75 ohm Bridged-T
pad applications, dust/splash resistant, side and top
adjust versions. Pub. 5236. 1000 piece price $2.49.

Type N: 1%" long, 25 turn, 100 ohms to 2.5 megs *10%
or 20%, 0 33W at 50°C, immersion sealed, Publication
5206. 1000 piece price $2.50 or 2.65.

. Type R: 1%"long, 25 turn, 100 ohms to 2.5 megs *10%

or 20%, 0.25W at 70°C, immersion sealed, bushing
mount option, Pub. 5205. 1000 piece price $2.87 to 3.73.

[—
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-
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-
-

ALLEN-BRADLEY

Milwaukee., Wisconsin 53204

EC120
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Why does a little

GE Press-Pak SCR

handle more current More
than a big one? pellet power.

The larger the pellet, the greater the current. (1800v, 1000A) phase controllers: and C435
The basics behind General Electric’s new %-inch (800v, 1000A) and C438 (1200v, 850A) inverters.
Press-Pak SCR package are just that simple. High current performance in a small SCR

You get all the performance, and more, of package is the kind of innovation you expect
a T-inch Press-Pak SCR . . . plus lower profile, from the world’s leading manufacturer of power
reduced cabinet space, more room for heat- semiconductors. For more information, call your
sinking. Lower thermal impedance through a nearby GE electronic components sales engineer,
33% improvement in thermal resistance add up or write General Electric Co., Electronics Park
to impraved heat transfer for higher reliability. 7-49, Syracuse, NY 13201. 222-03

New GE Y2-inch Press-Pak SCR's are inter-
changeable with standard %-inch Press Paks.

Thus, you can use them to upgrade equipment There’s more
without redesign. And higher surge current in to GE Semiconductors
the "2-inch packages means you're buying a

higher margin of safety. than meets the eye

Models include C430 (1200v, T000A) and C431

GENERAL B ELECTRIC
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Nonimpact printers
drawing attention
and R&D dollars

Germans find way
to put op amps
on LS| chips

Emulation, signature
analysis to be used
in service Instrument

Evaluation kit
Is Augat’s entry
Iinto flber-optics

Analog Devices lists
nine I/0 Interfaces
for microcomputers

Electronics/September 15, 1977

Electronics newsletter

Look for some big changes in the high-end printer market as money is
diverted from impact-printer work to research on nonimpact models.
According to industry sources, the yawning gap between the fastest line-
impact printers (2,000 lines per minute for under $20,000) and the
nonimpact types (about 20,000 lines per minute for a few hundred
thousand dollars) is begging to be filled, and companies like Dataproducts
Corp. and Computer Peripherals Inc. are after the market.

Although electrographic printers like the 1BM 3800, Xerox 9700,
Honeywell’s page-printing system, and others dominate the market, most
of the action will be in ink-jet printing, once the technology is worked out.
The process has the advantage of printing on any material, and four-color
picture-quality prints are not inconceivable.

Two researchers at the University of Dortmund in West Germany think
they have found a way to put operational amplifiers in otherwise digital
large-scale integrated circuits. The technique, which will be discussed at
the third European Solid State Circuits Conference in Ulm, West
Germany, Sept. 20— 22, uses an n-channel enhancement-depletion mode
tailored to analog circuit needs. It results in an op amp with a gain of 90
dB, power dissipation of 4 mw, and a unity gain bandwidth greater than 1
MHz. Each op amp occupies only 2.5 square millimeters of the chip.

Millenium Information Systems, Inc., Cupertino, Calif., the supplier of the
Tektronix 8000 series of microcomputer development systems, is about to
move into service instruments for microprocessor-based equipment. Mille-
nium is combining the techniques of signature analysis [ Electronics, March
3, p. 89] and in-circuit emulation to produce an instrument that, it says,
can be used by technicians with low skill levels.

Augat Inc., the large electronic-interconnection firm, has taken the plunge
into the fiber-optics field. Its first product, a low-cost kit for engineering
evaluation of fiber-optic interconnections, will be shown at Wescon.

The kit comes in two versions. One at $190 has an infrared emitter
assembly with an 880-nanometer spectral peak; a S-meter-long fiber-optic
assembly; a temperature-referenced photodetector assembly matched to
the emitter; and preamplifier and emitter driver modules compatible with
TTL. A $99.50 version is available without the two modules.

It has been a while in coming, but Analog Devices Inc. has greatly
broadened its plan for going after the burgeoning microcomputer analog
input/output interface market. The Norwood, Mass., company will intro-
duce nine new products between October and February to go with
microcomputers from Intel, Pro-Log, Motorola, National, and Texas
Instruments. The company’s first such product was an analog 1/0 board for
Intel SBC-80/10, which bowed last fall [Electronics, Nov. 25, 1976,
p. 141]. The new round of introductions indicates that Analog Devices will
have a broad-based analog 1/0 board line, with prices ranging from $235 to
approximately $500.

The lowest-priced unit will be the four-channel output board, with 8-bit
accuracy, designed to go with the Pro-Log 4- and 8-bit microcomputers. It

33



34

Potentlometer line
gets two options
from Allen-Bradley

intel gets out
of watch business,
closes Microma

Motorola, Fairchlid
to bring out
V-MOS power parts

Leeds & Northrup
seoks acquisitions

Electronics newsletter

and a 16-channel data-acquisition board for the same machines will be
available next month, as will similar boards for the Intel SBC-80 and Mbs,
and the National BLC-80. Three 1/0 boards for the Motorola 6800 will
reach the market in November and December, with two more for TI's
TMS-990/1000 being prepared for next February.

Allen-Bradley Co. has started sending out samples of two new options for
its distributor-assembled MOD POT line, and is preparing the devices for
production this month. New to the series of interchangeable panel poten-
tiometer modules is a switch for signal-level circuits, tested for currents as
low as 15 mA and rated at S v. The dry-current switch is designed for such
applications as function switching in oscilloscopes. The Milwaukee, Wis.,
firm is also adding low-torque conductive plastic resistive elements to get
the easier-turning pots often needed for miniature equipment. They will be
available from 100 © to 1 MQ in tolerances of £10% and *20%, and
power ratings of 0.25 and 0.50 w.

The anticipated departure of Intel Corp. from the digital watch business
[ Electronics, Aug. 18, p. 74] has been made official with the closing of its
Microma subsidiary. Microma will continue to manufacture watch
products only until it “fills shipments of products already committed,”
says Gordon Moore, Intel’s president. Intel is charging the $1.4 million
after-tax loss to its earnings in the current quarter. The decision does not
affect the parent firm’s commercial production of c-Mos watch chips.

It looks as though power v-M0s, a young technology for fabricating power
MOSFETs, is starting to catch on. Two major semiconductor houses,
Fairchild and Motorola, will shortly have devices out in the marketplace,
and other traditional leaders in bipolar power nmow have evaluation
programs under way (see “will V-MOS make it in power market,” p. 84).

Next month, Fairchild is introducing a pair of power FETs, types
2N6557 and 2N6660, and is now circulating samples of a p-channel
device. Additionally, besides second-sourcing the entire line of power
MOSFETs now made by Siliconix, which pioneered power v-Mo0s, Fairchild
plans to develop its own rf and high-voltage high-current parts. The latter
should be available in the first quarter of next year. In particular, the firm
is working toward a general-purpose complementary pair of 140-v, 10-A
devices.

Meanwhile, Motorola has been shipping samples of a low-power v-MOS
part since the beginning of the year. Intended for vhf applications, the unit
develops 1 w at 175 MHz. It is slated for introduction later this year.

Look for Leeds & Northrup Co. of North Wales, Pa., to acquire compa-
nies or product lines that complement its own catalogue of process controls
and instrumentation. The firm, in various stages of discussions with about
a half dozen companies, is most interested in adding test and measuring
equipment, such as digital voltmeters, multimeters, counters, and signal
sources, to its line of laboratory instruments.
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Southern Railway has a long track
record of being one of the most profitable
rail systems in the country. To help stay
on that track, they decided to increase the
speed and flexibility of their online distrib-
uted communications network. So Southern
Railway 1s now changing dumb terminals
into intelligent ones throughout 1ts rail sys-
tem, using microNOV A microcomputers.

Southern Railway found that only the
Data General microNOWVA microcom-
puters could help them cut costs and keep
track of some 75,000 freight cars moving
over 10,500 mules of track, and do it the
way Southern Railway wanted to. Control-
ling rolling inventory like that takes a lot
of flexibility. And that’s the big advantage
Data General microNOV A microcompu-

microNOVA keeps on trackin’.

R RNy

Pury,

ters bring to any application. Whether in a
chip, on a board, or as a packaged system.
With the speed, flexibility and software
of a minicomputer and the economies of
microprocessor technology, microNOVA
microcomputers let you do things your way.
That’s why they’re setting track records
in all kinds of applications.

Mail to: Data General, Westboro, MA 01581
1] Send microNOVA technical literature.

{2 Send literature and have your sales representative call.

Name e — S
Title o
Company - — —
Address — S Tel.

Cty_ State
NOVA is a registered trademark of Data General Corporation
’Data General Corporation, 1977

Data General, Westboro, MA 01581, (617) 366-8911. Data General (Canada)
Ltd., Ontano. Data General Europe, 15 Rue Le Sueur, Pans 75116, France,
50-006-06. Data General Austraha, Melbourne (03) 82-1361.

_Zip_

¢» DataGeneral

It5 smart business.
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If your project group is using the Intel SBC 80/10 —and
youd like to save some money—call us at 800-538-1866.
In California call 800-672-1811. Because were second-
sourcing the 80/10 at 10% off Intel’s prices.

Electronics /September 15, 1977




ACTUAL SIZE

MODEL
NS-100

2000 hour battery

If your project group is using the Intel SBC 80/10—and
youre the first one in your group to call us at 800-538-1866
(in California, 800-672-1811)—we'll give you this calculator
free. Just to find out who you are. Ot expires Ocober 15
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The only Double-Balanced

with a 2-YEARGUARAN '
featuring Hi-Rel teSted diod

Introduced in 1971 at $7.95...

still only
i .(500 pieces)

$9.95 (1-49)

ers

*including diodes!

Yes, atwo-year guarantee for hermetically sealed we are now

To earn your continuing support,

DBM's is now a reality . . . made possible by an
accelerated life diode screening program adopted
at Mini-Circuits.

employing HTRB Hi-Rel testing for every diode
used in the SRA-1, at no increase in cost to you.
So, for the same low price of $7.95, you can
purchase our SRA-1, with a two-year guarantee,

Each Schottky diode used in Mini-Circuits’
SRA-1 mixers is now preconditioned by the HTRB
(High Temperature Reverse Bias) technique, pre-
viously reserved almost exclusively for semicon-
ductors assigned to space applications. With
HTRB testing, each diode is operated for 168 hours
at 150°C with one volt reverse bias anplied.

including diodes.

To ensure highest system reliability demand
highest quality diodes on your source-control
drawings and purchase orders. Specify SRA-1
mixers, with HTRB tested diodes from Mini- Cir-
cuits!.. where low price now goes hand-in-hand

To screen out “infant mortality”, the diodes are S0 IO ! GIEIRY

deliberately stressed to accelerate aging and to
force time-related failure modes to take their toil.
In conventional testing or “‘baking”, the diode does

not experience anywhere near the stress encoun- MOOEL SRA-1 —
tered with the HTRB program. Hence, the ability LRGN LIRS I LA
at Mini-Circuits’ to locate the potentially-unreliable s L me.
diodes before they are assembled into SRA-1 units Total range ¢ 65
And, with double-balanced mixers, the overall re- 1solation (dB) Typ.
hability hinges almost entirely on the diodes used. Lower band edge ko LO-RF 50
one decade higher LOIF 45
Yes, the HTRB procedure costs us more and Mid range LO-RF 45
screens out more devices. But our goal is to I— tg'lnrr gg
improve reliability to a level unmatched for off-the- e Gl L LIF 30

shelf DBM's at no increase in cost to our cus-
tomers. You — our customers by your overwhelm-
ing confidence in our product line have made us
the number one supplier of DBM’s in the world.

WE’VE GROWN

inter : O AFRICA: Afitra (PTY) Ltd PO Box 9813 Johannesburg 2000 S
Afnca O AUSTRALIA General Electromic Services 99 Alexander Street. New South Wales
Austratia 2065 O ENGLANO: Dale Electronics Dale House Wharf Road Frimtey Green
Camberley Surrey O EASTERN CANAOA: B D Hummel 2224 Maynard Avenue Utica. NY 13502
{315) 7367821.0 FRANCE: SC E - DIME S 31 Rue George - Sand 91120 Palaiseau
France O GERMANY, AUSTRIA, SWITZERLANO: Industnial Electronics GMBH 6000 Frankfurt
Main Kluberstrasse 14 West Germany O INOMA: Gaekwar Enterprise. Kama Maha! M L
Dananukar Marg. Bombay 400 026 India O ISRAEL: Vectronics Ltd 69 Gordon Street Tel-Aviv,
Israel O NETHERLANDS, BELGIUM, LUXEMBOURG: Coimex Veldweg |l Hattem Holland ?_55
O NORWAY: Datamatik AS Ostensjoveien 62 Oslo 6. Norway [ SINGAPORE & MALAYSIA: _
Electronics Trading Co (PTE) Ltd 87 Bukit Timah Road Singapore 9 Malay Peninsula
O SWEOEN: Integerad Electronik AB. Box 43. 5-18251 Djursholm Sweden

U.S. Distributors: O NORTHERN CALIFORNIA: Cain-White Co  Foothill Otfice Center 105
Fremont Avenue. Los Altos. CA 94022 (415) 948-6533 O SOUTHERN CALIFORNIA. ARIZONA:
Crown Electronics 11440 Collins Street No Hotlywood CA 91601 {213) 877-3550

Min. Electronic attemuation (20 mA} 3 dB
Signal, 1 dB compression level 4 | d8m
Impedance all ports 50 ohms

Customer acceptance of our products has been so overwhelming,
we've been forced to move to larger facilities — THANKS.

Worlid's largest supplier of Double-Balanced Mixers

[ Mini-Circuits

MINI- CIRCUITS LABORATORY

ymponer
o0 2625 EAST 14th STREET
e "“(,_ﬂo/ BROOKLYN, NEW YORK 11235

oV oo (212) 769:0200

DOMESTIC TLX 125460 » INTERNATIONAL TELEX 620156

" . 16/Rev/
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Japanese 4-k RAM

challenges
U.S. devices

Fallout from Japanese
government’s subsidized
project, double-diffused static
unit can copy many parts

Using a double-diffused MOs process,
Nippon Electric Co., under Japanese
government sponsorship, has devel-
oped a 4,096-bit static random-
access memory that rivals the per-
formance of the most advanced
static RAMs now in the works at
U.S. suppliers. This development
supports the American industry fear
that Japanese government-sponsored
electronic programs will spawn ad-
vanced semiconductor components,
which when exported will quickly
penetrate the American and Euro-
pean digital markets.

The device is a 57-nanosecond
1,024-word-by-4-bit fully static RAM
built with a 4-micrometer double-
diffused metal-oxide-semiconductor
process, which is called diffusion
self-aligned Mos in Japan. It was
developed as a cache or buffer
memory for a high-speed microcom-
puter in the $100 million 10-year
national project on pattern-informa-
tion processing. The project, started
in 1971, is financed by the Ministry
of International Trade and Industry.
To export a version of the device,
NEC, which manufactures the part
for mit1, will apply to the govern-
ment for a commercial license.

NEC has not disclosed which of the
American static memory types it will
copy. For new mainframe applica-
tions, it could copy the pin-out and
power-down configuration of Intel’s
new 2147 4-k static RAM built with

Electronics /September 15, 1977

the 4-micrometer high-performance
MOS process, or it could copy the 4-k
versions from American Microsys-
tems Inc., built with the double-
diffused V-groove MoOs process. For
cache applications, it could supply
the part in 4-k-by-1-bit configura-
tions identical with the industry-
standard 95415 bipolar package. For
high-speed microprocessor and pe-
ripheral static RAMs, it could copy
the 1,024-word-by-4-bit or 4-k-by-1-
bit Mos configurations of Mostek
Corp., Intel Corp., or Semi Inc.

In any case, industry sources close
to the development estimate that
NEC’s part will turn up as samples in
some form in the U.S. within six
months. In that time frame, only
Intel and AMI are expected to have
50-ns 4-k single-5-volt MoOs static
RAMS on the market.

The current NEC device has a
typical access time of 57 ns, typical
cycle time of 100 ns, active power
dissipation of 520 milliwatts, and
standby power dissipation of 375

mw. Cell size is 52 by 64.5 um, and
chip size 4.6 by 6.09 millimeters. It
operates off a supply voltage of 5 v,
t 1 v, and dissipates power in a
backup mode of 4.4 mw at 1.1 v.

For commercial export NEC de-
signers will either optimize the speci-
fications on the D-MOS part or switch
to a short-channel silicon-gate ap-
proach (similar to Intel’s) which is
also under development. Within six
months, the company expects to see
samples of 4-k RAMs built with
either process, so that NEC may be
the only other semiconductor manu-
facturer in a position to provide an
alternate source to Intel for a power-
down 2147-type static RAM for sub-
100-ns mainframe use.

How it’s built. The basic configu-
ration of the NEC approach is six
transistors per cell. A special config-
uration of silicon-gate enhancement-
depletion inverter including double-
diffusion and advanced local-oxida-
tion techniques gives the high speed.
The basic mask dimension is about 4

Inside view. Basic structure of Nippon Electric Co.'s static random-access memory uses
diffusion self-aligned, or D-MOS, driver and conventional n-MOS load.
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um, giving source-to-drain separa-
tion of less than 2 um and source and
drain depths of about 1 um. The gate
oxide is 800 angstrom units thick.

Despite the small dimensions, the
double-diffused configuration elimi-
nates punch-through, shifts in
threshold voltage, and other short-
channel effects. It also allows use of
thicker oxide, plus deeper source and
drain diffusions than is possible in
standard n-channel transistors of
similar dimensions.

Two measures were taken to
decrease junction capacitance and
thus increase operating speed. The
p* diffused channel stopper under
the local oxidation was fabricated by

an advanced technique so that it is
vertically separated from the source
and drain n* regions, and a
substrate with the high resistivity of
100 ohm-centimeters was used.

Ion implantation is used for depo-
sition of the boron in the p-diffusion
layer of the transistors to precisely
set the threshold at 1 v, £0.1 v,
Thresholds of the depletion-load
transistors are also adjusted by ion
implantation—to two different
threshold voltages—to meet high-
speed —low-power requirements.
Threshold voltages for the write
driver and decoder and for the
decoder buffer and load cell are
=3vandOv. O

Displays

Package combines optical fibers,
lasers for liquid-crystal display

The package may be the key to
making gallium-aluminum-arsenide
laser arrays practical in display,
printing, and communications appli-
cations. Researchers at 1BM Corp.’s
Yorktown Heights, N. Y., research
center have developed a novel fiber-
optic laser array package that goes a
long way toward solving the many
optical and physical problems asso-
ciated with such devices.

John D. Crow, one of the develop-
ers, says that such a fiber-optic laser
array combination, with each laser
providing S50 milliwatts in contin-
uous-wave operation, can write char-
acters into a liquid-crystal display by
heating sections of it. The feasibility
of this approach has already been
demonstrated at 1BM’s San Jose
Research Center, he says.

Crow sees other applications as
well. Printing hard copy using the
laser array to heat volatile dye on a
ribbon, similar to a typewriter
ribbon, literally blows the ink off the
ribbon and onto the paper. “And of
course with such an array, parallel
data can be sent over fibers in a
byte-wide format instead of in bit-
serial fashion, when only a single
fiber is used,” he adds.

The package designed by the
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group of I1BM researchers from
different disciplines contains 13 gal-
lium-aluminum-arsenide double-het-
erostructure lasers bonded to an
inexpensive silicon substrate. The
substrate is soldered to a copper
heat-spreader, which is attached to a
thermoelectric cooler to ensure that
the lasers’ operating characteristics
remain constant for full-array opera-
tion. An optical fiber is used as a

cylindrical lens to efficiently couple
as much as some three quarters of
the light from the lasers into the
larger fiber light guides.

The group realized early on that a
silicon substrate was the key to
solving all the problems that faced
them. Using the same technology as
is employed in making v-MOS tran-
sistors, they preferentially etched the
silicon wafer along the (111) planes
to form V grooves with a shape and
depth precisely controlled by the
crystalline planes. When the (111)
faces meet at the bottom of the
groove, the etching process is essen-
tially terminated; thus grooves of
different depths can be etched into
the same substrate in a single
fabrication step.

Silicon benefits. Precise optical
alignment in an inexpensive material
with an easily fabricated process was
a key consideration, says Eric G.
Lean, an 1BM researcher who helped
formulate the package concept and
guided its progress, but the silicon
substrate offered other benefits as
well.

“It’s easy to diffuse an n layer into
the p-type silicon substrate to form a
diode that is reverse-biased and thus
electrically isolates one electrode
from all the others,” he says. “And
these junctions do not affect the heat
flow from the laser to the copper
heat-spreader.” What ‘is more, the

In the groove. Glass fiber, placed in etched V groove, acts as lens to concentrate light from
semiconductor lasers into output fibers, giving 70% transfer efficiency.
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thermal coefficient of expansion of
silicon is a better match to GaAs
than is copper, putting less stress on
the laser and greatly reducing laser
degradation.

Lean and Crow agree that future
packages will integrate active driver-
and control-circuit chips directly
onto the same silicon carrier that
contains the laser array and the
optical components. Then, too, easily
fabricated pn junctions used for elec-
trically isolating electrodes for indi-
vidual addressing can also be used as
temperature sensors. Looking ahead,
they see no reason why fibers from a
number of source packages could not
be combined into larger arrays to
allow rapid printout of full pages of
information onto a liquid crystal
display, or carry more data on
parallel paths.

Navigation

Microprocessor ups
missile capabilities

Microprocessor technology promises
to pack more punch into future U. S.
Air Force and Navy tactical mis-
siles. Not only will more computing
power go into their midcourse iner-
tial guidance systems, but their
terminal seeker electronics will be
simplified and will be better inte-
grated with the midcourse unit. That
is the conviction of engineers at the
Precision Products department of
Northrop Corp.

Probably the first weapon to
benefit from this integration will be
the advanced medium-range air-to-
air missile, for which requests for
proposals are expected to be issued
next month by an Air Force— Navy
program office at Eglin Air Force
Base, Valparaiso, Fla.

Joseph Yamron, vice president
and general manager of the North-
rop department in Norwood, Mass.,
says his organization has a good
chance to win the midcourse guid-
ance system subcontract because it
builds the attitude-reference assemb-
ly for the system in the Navy’s
Harpoon antiship missile. That unit
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Inertial guidance. Advanced version of Northrop Corp.'s attitude-reference assembly. part
of midcourse gudance system for Harpoor anti-ship missile, uses microprocessor.

was the first all-digital strapped-
down inertial unit to go into produc-
tion for a missile [Electronics, Dec.
23, 1976, p.26]. An advanced
version of the Harpoon attitude-
reference assembly has undergone
successful bench and sled tests at the
Navy’s China Lake, Calif., Weapons
Testing Center.

For the advanced medium-range
air-to-air missile, the Precision
Products department will probably
propose an even newer generation of
midcourse inertial unit than the one
tested at China Lake. John McNeil,
systems development section man-
ager at the department, says the
newest-generation strapped-down
unit can use microprocessors such as
the Motorola 6800, Texas Instru-
ments 9900 or Advanced Micro
Devices 2901 bit-slice device.

Operation. The Northrop design
incorporates three of the depart-
ment’s rate-integrating gyros and
three of its accelerometers. Before
launch, the midcourse guidance sys-
tem would store the coordinates of
its launch position and the target
coordinates derived by the fire-
control system of the launching ship
or aircraft.

After launch, the guidance unit
puts out error signals indicating how
far off course the missile is in rela-
tion to the target and in relation to
the launch reference coordinates,
starting, according to Christopher
Reynolds, systems design branch
manager, with angular information
from the gyros.

The microprocessor, McNeil says,

computes the attitude of the mid-
course guidance unit in reference to
the missile airframe to which it is
strapped. It then takes digital signals
from the accelerometers to compute
changes in the missile’s velocity.
Finally, the microprocessor trans-
lates the missile coordinate data into
the reference coordinates and gener-
ates commands to steer the missile.
The digital data is ultimately
converted to analog signals that will
drive actuators to change the mis-
sile’s course. The Northrop unit can
also provide commands that will aim
a terminal seeker that is capable of
being steered. In this manner, the
time the terminal secker takes to
acquire the target can be shortened,
lessening the chance that its radar
may be jammed. Then, too, duplica-
tion of inertial components in the
terminal seeker, midcourse guid-
ance, and autopilot units can be
reduced or eliminated. O

Microprocessors

National produces
16-bit, 40-pin chip

With their third-generation 8-bit
medium-range microcomputers on
the market, semiconductor makers
are taking aim on the 16-bit market-
place as well. Major microprocessor
firms—among them Intel Corp.,
Zilog Inc. and Motorola—have an-
nounced plans to introduce high-
throughput 16-bit n-channel metal-
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oxide-semiconductor microcomput-
ers during 1978, with speeds as
much as 10 times that of present
8-bit machines.

Hoping to blunt the impact of
both the advanced 8-bit machines on
the market and to steal a march on
the projected 16-bit devices, Nation-
al Semiconductor Corp. has gone
into production on a high throughput
n-MOs 16-bit microprocessor that it
says outperforms most present 8-bit
designs. Designated the INS8900,
the three-power-supply, 40-pin de-
vice is the newest member of the
Santa Clara, Calif,, firm's Pace
family of microprocessors.

Timing. Execution times for the
most commonly used instructions are
equivalent to those on advanced
8-bit designs such as the 8085 and
10% to 30% faster than on older
designs, such as the 2-microsecond
8080, according to Howard Raphael,
director of microprocessor market-
ing at National. Most significant is
the price in volume on the 8900: only
$10 each in volume.

“Our strategy from here on out is
to leapfrog the competition,” says
Raphael. In the works are single-
supply, + 5-volt, scaled n-mM0s ver-
sions of the 8900 with even greater
throughput, as well as minimum
three-chip systems in which the 8900
or some more advanced version will
be coupled with two input/output
timer chips, one for read-only and
one for random-access memories.

Even in its present configuration,
the new microcomputer is impres-
sive. Fabricated with an advanced
depletion-load n-Mo0s process and
operating with only a 2-megahertz
clock, it has a microinstruction cycle

time for most internal operations—
even 16-bit-wide ones—of 2 us. At
the macroinstruction level, the 8900
really shines, says Raphael. A bit
transpose takes 110 us, a memory-
to-memory add about 16 us, and an
interrupt 170 about 54 us. Compa-
rable speeds on a 2-us 8080 are 164,
27, and 44 us, respectively.

The 8900 makes use of both 16-bit
instruction words and data words
and features a powerful and flexible
set of 45 instruction types with 337
individual instructions. All instruc-
tions use a single 16-bit word, thus
reducing memory-access and pro-
gram-storage requirements.

Novel. The device has the ability
to operate on both 8- and 16-bit data
words. This extends the inherent
efficiency and power of a 16-bit
processor to 8-bit applications, Ra-
phael says. In addition, the 8900 can
add four-digit-per-word binary-
coded-decimal data as well as
straight data. “This capability elimi-
nates the program storage and exec-
ution time usually required for BcD-
to-binary conversions in 8-bit de-
signs,” Raphael says.

Like other advanced micropro-
cessor designs, the 8900 has an on-
chip 1/0 capability. It has flag output
and jump commands that, in addi-
tion to giving it flexibility in control-
ling peripherals, can be used to-
gether as a serial 170 port, “elimi-
nating the hardware that would
otherwise be required to interface to
the data bus and to decode the
device address,” Raphael says. The
device also has a six-level, priority-
interrupt structure on the chip, while
most 8-bit systems require a separate
large-scale integrated device. d

Packaging & production

Philips says yes to resistless,
etchless printed-circuit boards

A two-year-old process for delineat-
ing printed-circuit board patterns
without using resist may be getting a
shot in the arm from Philips’ Elcoma
division. The Dutch group is consid-
ering switching much of its subtrac-
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tively etched board production to its
own version of the American-devised
photographic process. Philips intends
to license the process, which it calls
PD-R.

“The prestige of a giant like

Philips is going to do a lot to legit-
imize the process in the eyes of
potential users,” asserts John Den-
nis-Browne, manager of technology
sales and licensing for the Koll-
morgen Corp.’s Photocircuits divi-
sion, Glen Cove, N.Y. His unit
introduced the resistless process,
called Photoforming, in 1975.

Several companies in the United
States and abroad have secured
licenses but, according to Dennis-
Browne, additional development
time was required to adapt the
procedure to a manufacturing envi-
ronment. Photocircuits and its licen-
sees are now at the prototype stage
of their operations.

The Philips and Photocircuits pro-
cesses are very similar. Both use
ultraviolet light to project an image
onto a printed-circuit board with a
chemically treated surface. The sur-
face reacts with the light and the
image is then developed using photo-
graphic techniques.

What results is a metallic pattern
that can be built up to circuit-board
thickness using electrolessly plated
copper. Gone are the screened-on or
film resists used in the conventional
additive and subtractive processes
and the masks through which the
pattern is screened on. Gone, too, is
the stripping operation in which the
unwanted resist is removed chemi-
cally. Unlike the subtractive process,
there is no etching away of copper in
the resistless method.

Savings. All of this adds up to a
30% reduction in cost over Philip’s
standard subtractive etching of pc
boards, according to a company
spokesman in Eindhoven. Also, it is
also possible to plate conductors and
spaces as narrow as 6 mils, com-
pared to 13-mil conductors and 16-
mil spaces possible with subtractive
etching. Additive-process limits are
conductors and spaces about 10 mils
wide.

The Elcoma division in Eindhoven
is using the PD-R process for proto-
type telecommunications boards. In
its process, Philips first coats a stan-
dard FR-4 glass-epoxy board with a
layer of titanium oxide. After holes
are drilled, the board goes through a
swell-and-etch step to ensure a firm
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A high performance spectrum analyzer family ?

Yes, and here’s why-

Call it a family

because you can work from 20 Hz to
60 GHz with three analyzers in a
choice of rackmount and cabinet
mainframes with crt readout. You
may already have the mainframe.

Call it high performance

because you can work with an oper-
ating ease, resolution, stability, and
accuracy that is unexpected in trans-
portable analyzers.

From 60 GHz to 1.5 GHz

The new 7L.18 Microwave Spectrum

Analyzer offers

¢ Microprocessor-aided controls for
easy operation

* Digital storage display and signal
processing

e 30 Hz resoluticninto X band

¢ Full internal preselection and am-
plitude calibration

e + 25 dB absolute amplitude ac-
curacy is usually achieved™*

¢ Optional waveguide mixers with +
3 dB frequency response

From 1.8 GHz down to 1 KHz

The 7L13 Spectrum Analyzer offers
Single-knob tuning

30 Hz resolution

< 10 Hz residual fm

- 128 dBm sensitivity

Full vertical calibration
Companion tracking generator

+ 2.5 dB absolute amplitude ac-
curacy is usually achieved™

For Demomstration circle #42 on Reader Service Card

From 5 MHz down to 20 Hz

The 7L5 Spectrum Analyzer offers
» Digital storage display and signal
processing

+ Reference level eontrol in 1 dB in-
crements

* Synthesizer stability and accuracy
with 250 Hz steps

* 80 dB display

e 509,759,600 and 1 MQinput im-
pedance

¢ QOptional teacking generator

e *+ 1 dB absolute amplitude accu-
racy is usually achieved*

7L18 Spectrum Analyzer ... $12,000
plus mainframe and optional wave-
guide mixers.

7L13 Spectrum Analyzer. .. $8,650
plus mainframe. Tracking generator
optional.

7L5 Spectrum Analyzer... $5,200
plus input module and mainframe.
Tracking generator optional.

Prices for appropriate 7000 Series
Mainframes begin as low as $1,995.

U.S. Sales Prices F.0.B. Beaverton,
Oregon.

*Since overall accuracy is a function
of measurement technique it in-
cludes several interrelated factors.

Find out how to make the high per-
formance spectrum analyzer family
work for you. Call your Tektronix
Field Office or Representative for
more information. Or write to Tek-
tronix, Inc., P.O. Box 500, Beaver-
ton, Oregon 97077.

Tektronix

COMMITTED TO EXCELLENCE

For Techmical Data circle #43 on Reader Service Card
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surface for the conductor patterns.

This roughened laminate is then
activated by the palladium ions in a
solution of palladium chloride. Con-
ductor patterns can then be printed
onto the board with ultraviolet light.
After exposure, the remaining palla-
dium chloride is merely washed off,
leaving a pattern of metallic palla-
dium. Copper can then be plated
onto this pattern to a thickness of 25
micrometers.

While PD-R works solely with
FR-4 laminate, Photocircuits’ Pho-
toforming can be used on a variety of
glass-epoxy boards and other mate-
rials like paper and phenolics. More-
over, Photoforming does not need a
catalytic coating like titanium oxide
but relies on an adhesive coating to
hold the copper. Finally, Photoform-
ing’s light-sensitive material is based
on non-noble copper salts rather
than palladium. O

Fiber optics

Hughes fiber shows
0.01 dB/kmlossin IR

Although fiber-optic technology
based on silica materials works in
transmitting signals at visible fre-
quencies, there are basic optical
limits to its use in infrared ranges.
Yet, the IR range offers some prom-
ising applications for short-range
image relay, power transmission,
and long-distance communications.

Now, a team at the Hughes Air-
craft Co. Research Laboratories,
Malibu, Calif., has demonstrated a
polycrystalline core technique that
permits fabricating IR fiber-optic
waveguides. “We have achieved op-
tical transparency of these fibers
extending from approximately 0.6
micrometer in the visible to approxi-
mately 35 um in the infrared,”
reports Douglas A. Pinnow, assistant
manager of the chemical physics
department. *“‘Conventional oxidic
glass fibers have infrared cutoffs in
the range of 3 to 4 um.”

Hughes produces polycrystalline
cores with a prototype extrusion
process, using thallium bromide and
thallium bromoiodide materials. For
a waveguide, the cores are inserted
into a loose-fitting polymer cladding,
which serves as optical confinement
as well as mechanical protection,
Pinnow explains. Developed for a
sensing requirement in a classified
military project, the cores are manu-
factured in low volume in diameters
in the range of 100 to 500 um.

In tests, the new fibers have exhib-
ited low losses in comparison with
the best glass materials, Pinnow
says. At 4 to 5 um, for example, the
fibers have a 0.01-decibel-per-kilom-
eter loss, against 0.5 ds/km, *“prob-
ably at the fundamental limits of
silica,” he observes. Moreover, the
polycrystalline fibers have a pliable
quality that allows bending them
more easily without damage.

Medical uses. While this perform-
ance shows what is possible with
further development in improving
low-loss communications links, ap-
plications in medicine are imminent,
according to Anthony L. Gentile,
head of the semiconductor optical
materials section. “The best trans-
parencies we've been able to observe
is 10% attenuation at 10.6 um by
transmitting a 2-watt continuous
carbon-dioxide laser beam,” he says.

Its significance to physicians is as
a highly selective cauterization in-
strument, which is particularly use-
ful for internal surgery. Now, such

Burn in. Showing only a 0.01-decibel loss per
kilometer, polymer-clad fiber handies in-
frared energy hefty enough to burn holes.

lasers are in the visible light range
and deeply saturate tissue, he says,
whereas the 10.6-um laser can excise
such growths as shallow tumors of
one-cell thickness.

While Hughes fibers have the
potential of being perhaps three
orders of magnitude more trans-
parent than silica, Pinnow concedes
the need for a lot more research in
two areas. Materials of much higher
purity are basic, he says, and
production processes must be im-
proved from the “now feeble rate of
a few centimeters per minute” in the
Hughes laboratory. O

Radar

Highway radar
eludes detectors

Police departments now have anoth-
er weapon to help in enforcing—and
motorists another obstacle to beat-
ing—the speed limits. The device is a
small traffic radar that uses a micro-
processor to help in camouflaging
itself from the barrage of radar
detectors now on the roads.

The radar, which Kustom Signals
Inc. started shipping last month, is
programmed with a hold feature
that suppresses the microwave trans-
mission until a target vehicle is
within sight. That way, it is invisible
to radar detectors until it is fired,
and by the time it is seen, the radar
has recorded the target’s speed. “It’s
the same idea as hand-held point-
and-shoot radars, but we’ve applied
it to a moving radar,” says William
D. Goodson, chief engineer for the
Chanute, Kansas, firm that supplies
most police radars. Kustom has
shipped more than 100 units, 85 to
state police in Kansas and Minne-
sota.

Short bursts. Moving radars not
only look at the Doppler shifts of
signals returned from the target
vehicle, but also must keep track of
patrol car speed by scanning the
roadway. Instead of simply turning
off the radar, Kustom’s KR-11 sends
out bursts of pulses shorter than the
integration time most radar detec-
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tors use to minimize false triggering.

“We use a pseudorandom pulse,
period- and frequency-randomized
by the microprocessor,” Goodson
explains. “If a detector manufac-
turer figures out how to detect our
radar signature, we can change it by
simply changing the software.”

The $300 premium that Kustom is
asking for its $3,000 radar may be
justified by its antidetector aspect
alone, but the firm is using the
microprocessor to load the unit with
other features as well. “We had
reached a size limit using standard
logic,” Goodson says, and the micro-
processor not only meant a smaller
device, but “also allowed us more
features at a lower cost than if we
had used standard transistor-tran-
sistor logic.”

Those features include improved
range and accuracy and faster target
acquisition than earlier radar units.
Range, for example, has been rough-
ly doubled to an average of 4,000
feet, and the new radar has spotted
cars three miles away under ex-
tremely favorable conditions. “With
the Motorola MC6800 microproces-
sor, we can use a more sophisticated
algorithm for digging signals out of
noise,” Goodson explains.

Kustom units previously looked
for five additional consecutive read-
ings before locking onto a target.
“Now we look not only at the
frequency of the signal, but at what
it’s doing — whether it’s increasing or
decreasing and by how much.”
Goodson will not specify what crite-
ria are used, but, he says, “we can

now make intelligent decisions based
on what the signal is doing, and we
can make them in about a fifth the
time, or about 14 milliseconds.” In
addition, the radar can speed
through its calibration sequence so
fast that it checks its accuracy with a
pair of crystal oscillators each time it
locks onto a target.

Conversion factors for kilometers
and knots are also written into the
device’s 2,650 bytes of program-
mable read-only memory, and Kus-
tom has equipped the radar with
connections for future peripherals.
“By changing the PROMs and adding
a peripheral interface adapter, we
can give the customer whatever he
wants,” Goodson says. The first
accessory, due next month, is a plug-
in camera that captures speeders on
film along with time, date, and speed
readings. “We can also bring out
analog information for a strip-chart
recorder, or data for some sort of
remote display or for a data-gath-
ering statistical package.”

The unit is the first moving radar
to operate in the K band, at 25.15
gigahertz, the upper end of the
microwave spectrum allocated by
the Federal Communications Com-
mission for police radar. Doubling
the frequency of the earlier
X-band—10.525-GHz—radars
means that the antenna’s waveguide
and microwave assembly can be half
the size. Kustom launched K-band
hand-held units two years ago, “and
there’s yet to be a detector developed
that works very well against K-band
radars,” he says. O

Testing

With LS outdistancing tester makers,
chip insides must be guessed at

Even with full cooperation of chip
makers, manufacturers of automatic
logic test equipment would find it a
knotty problem to prepare the soft-
ware simulation packages necessary
to check out computer and memory
boards. “But it is even tougher when
a definitive internal description of
the part is not supplied by the
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vendor, which is usually the case,”
says Ray Turner, senior systems
analyst for the industrial products
division of Computer Automation
Inc., Irvine, Calif., which builds test
equipment. Turner discusses this
problem, and his solution, at the
September 19 Wescon technical ses-
sion on automatic test techniques for

complex digital assemblies.

Such descriptive data was avail-
able in the past, when the Computer
Automation division devised logic
test packages for simpler small-scale
and medium-scale integrated compo-
nents, in the form of vendor-supplied
‘“gate equivalents” —internal in-
put/output characteristics of such
devices as NAND gates, flip-flops, or
decoders. Engineers and program-
mers employed this information to
construct mathematical software
models that were put together into
simulation packages for testing en-
tire boards.

An Intel Corp. official confirms
that it does not normally supply
internal device specifications to out-
siders, but says this decision is
dictated largely by economics. “It’s
not that we don’t want to be open,”
explains James Coe, international
marketing manager for microproces-
sors. Developments are moving so
rapidly, and advanced LsI chips
becoming so complex, “that we don’t
have the manpower to do this and
our own manufacturing, too.”

Although it is in the interests of
semiconductor companies to encour-
age independent test equipment
makers, in his view “the burden of
keeping up is on the testers.”

Emulation. In the meantime, faced
with customers needing to test more
complex logic and memory boards,
Turner’s division had to find a solu-
tion. Their answer is a shortcut tech-
nique, called functional emulation.
To get around the lack of internal
component data, division engineers
treat each complex device as a single
element, writing a functional mathe-
matical description based on inputs,
outputs, and a transfer function
relating the two. Put into a high-
level computer language, combina-
tions of these descriptions, reflecting
specific board configurations, be-
come simulation packages that gen-
erate automatic test programs.

The packages generate test pro-
grams four times faster than manual
methods, Turner says, and are
particularly useful in manufacturing
environments, where many different
circuit boards are used.

Functional modeling will not pin-
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No oneelse

can give you an 8-bit DAC

with all peripheral functions on-chip.
It's truly microprocessor-compatible

and costs $695!

Single-chip D/A converter cir-
cuits have been around a long
time. But so have the design
problems that go along with
them when interfacing with
microprocessors—selection
of op amps, voltage refer-
ence, latches and the vari-
ous other active compo-
nents you’ve had to add to
use them.

Now, for the first time,
you can simplify your sys-
tem design by using the
Signetics 5018 Monolithic
D/A Converter System. It
combines, on a single
chip, the converter circuit
and all the required periph-
eral functions—a voltage ref-
erence, input latches, and an output amplifier. It
costs, in quantities of 100 and up, only $6.95. That’s
one reason why it saves you money.

Reduce Parts Count and Assembly Costs.

The 5018 is a system simplifier and cost reducer. You
can forget about the costs associated with all those
extra parts. Material control is simpler. Incoming

test and inspection costs go down. Component handling
and assembly expenses can be reduced as much

as 75 percent.

VOLTAGE
REFERENCE

SIGNETICS D/A CONVERTERS
5018 —Monolithic D/A Converter System

|
5007/5008—8-Bit, High Speed, Multiplying DAC (+0.19%) §

5009—8-Bit, High Speed, Multiplying DAC (+0.1%)
MC 1408 —8-Bit, Multiplying D/A Converter
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.

New: The First Monolithic
D/A Converier System.

Ideal Architecture for Computer-Based Systems.
The 5018 has built-in latches and extremely low
input loading (1/100 TTL load per line). These fea-
tures make it a good choice for multiple-peripheral,
bus-oriented microprocessor or computer-

based systems. The low input
loading lets you drive many
converters from a single bus.
The latches then permit the
bus to service several periph-
erals at its maximum
throughput rate.

Temperature stability is

an added plus. The reference
voltage can be adjusted for
correct full-scale value with
minimal temperature effects.
Temperature-related inac-
curacies are also minimized
because the precision, low-
temperature coefficient resis-
tors are on the chip.

Other Signetics DACs.

The 5018 is our newest D/A
conversion product. The coupon
below will help you learn more
about it. If you'd like other data
sheets on our other D/A converters listed below, be
sure to check the appropriate boxes or call your
nearest Signetics distributor.

OUTPUT
{| AMPLIFIER |} 1 %

.

Sinetics

a subsidiary of U.S. Philips Corporation

Signetics Corporation

811 East Arques Avenue
Sunnyvale, Catlorria 94086
Telephone 408/739-7700

--------------------1

i To: Signetics Information Services, 811 E. Arques Ave.
PO. Box 9052, MS 27, Sunnyvale, CA 94086

] D Please send me information on the 5018 DAC System

I'm also interested in these other D/A conversion products:
0 O 50075008 [ 5009
|

O 1 have an urgent requirement. Please have a D/A conversion
| specialist phone me at once:( ) X

O mci408

Title

Division

| Name
§ Company
| Address MS
b city State zZIp

—Td
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point internal device faults, he
admits. But since many LsI failures
“are related to timing, noise, and
threshold problems,” it still works.

Other tester makers agree that
economics blocks needed informa-
tion transfer. GenRad Inc., Concord,
Mass., for example, gets around that
by taking a functional-model ap-
proach, too. Says Robert Szpila,
marketing manager for the Elec-
tronic Manufacturing Test division:
“You don’t care what’s inside, but
you do need conductivity informa-
tion—what inputs affect what out-
puts—so that you can track down
faults with a guided probe.”

Fred McDonald, product manager
for functional card testing at Tera-
dyne Inc., Boston, however, says his
company has not had any real prob-
lems getting NAND-gate models from
vendors. “Because we do it with gate
descriptions, we can generate test
patterns as if these [LsI devices]
were SSI or MSI.” ]

Communications

Secure voice link
to use CCDs

With digital data communications
spreading rapidly, related tech-
niques, like digital voice transmis-
sion look ever more attactive. Com-
pared with analog methods, going
digital allows voice signals to be
easily encoded for security and
privacy, noise and interference to be
lessened, and economical time-divi-
sion multiplexing to be used.

One bottleneck, of course, is that
voice-processing techniques are com-
plex enough to need a large comput-
ing capacity and much equipment.
However, developers at TRW’s De-
fense and Systems Group, Redondo
Beach, Calif., believe they have a
solution to this processing problem.
“The only way to get a low parts
count and high power appears to be
charge-coupled devices,’ says Thom-
as A. Zimmerman, charge-transfer
department manager.

Building on unique digital pro-
cessing research [Electronics, June

48
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News briefs

Tl 40-channel CB delayed till next year

Texas Instruments has had to put off application for FCC-type acceptance of
its 40-channel combination a-m and single-sideband citizens’ band radios.
The reason they give: the need to make minor redesign changes to improve
the sets’ manufacturability. According to a Tl spokesman, the firm expects to
have sets on the market the first part of next year.

Amdahl taps Xerox, IBM computer execs

In an apparent bid to deepen its penetration into the mainframe computer
market, Amdahi Corp. of Sunnyvale, Calif., has appointed two executives
from International Business Machines Corp. and Xerox Corp. to key manage-
ment and marketing posts. John C. Lewis, former president of Xerox' Data
Systems division and most recently president of Xerox' Business Systems
group, has been named Amdahl's president and chief operating officer.
Lewis succeeds Eugene R. White who becomes deputy chairman for the
producer of IBM-compatible mainframe computers. William F. O'Connell also
has joined Amdahl as senior vice president, marketing, a new post. He was
large systems marketing manager for IBM World Trade Europe/Middle
East/ Africa Corp.

Sikorsky tops Boeing Vertol for $750 million Navy helicopter pact

United Technologies Corp.’s Sikorsky Aircraft division in Stratford, Conn.,
has been awarded a Naval Air Systems Command contract to produce the
Light Airborne Multi-Purpose System, or Lamps, as the anti-submarine
warfare helicopter is called. In winning the approximate $750 million award,
Sikorsky beat out the Boeing Co.’s Vertol division in Philadelphia. IBM
Corp.’s Federal Systems division in Owego, N. Y., is prime contractor for the
Mark-3 avionics system for detecting and tracking submarines. Major elec-
tronics subcontractors include Texas Instruments, Sperry Univac, Raytheon,

Interstate Electronics, Itek, and Fairchild Space & Electronics Co.

10, 1976, p.41], the TRW workers
are planning fabrication of chips to
go into a voice processor. Their
program, partially supported by the
Navy, will have the ccp devices
ready by the second quarter of next
year, Zimmerman predicts. The next
step is building the voice-processing
breadboard module, which could be
completed by the end of 1978 if
expected funding is obtained.

Three chips. As now configured,
the processor would require only
three ccp chips, one arithmetic unit,
and two control units, although these
two controllers stand a good chance
of being combined into one, Zim-
merman notes. All functions, analog-
to-digital and d-a converters, ampli-
fiers, and memory, go into only 43
16-pin components, attached to a
S-by-7-inch board, which will fit
under a telephone set.

Concerning chip architecture,
“there is very little novel or origi-
nal,” he explains, “It is simply a way

of connecting two or three ccp chip
types to form a processor.” Main
elements on the arithmetic chip are a
16-by-16-bit multiplier, already
completed, and a nearly developed
32-bit adder/subtracter with multi-
plexed gates to route data in the
desired order. The control chips
provide both data and read-cnly
memory shift registers, also with
multiplexers to route inputs #nd
outputs.

The Navy program is directed
toward providing an advanced secure
communications terminal, and one
measure of the complexity of voice
processing is the 7.4 million oper-
ations per second required to imple-
ment linear predictive coding. The
technique, which achieves good
bandwidth compression and best
reproduces individual voice nuances,
was developed some years ago. “ccp
processors should have no problem
performing at this speed,” Zimmer-
man notes, based on proved 5-mega-

Electronics /September 15, 1977



Get Smart.

ADDS Regent - Smart for the price of Dumb.

Time was, if a man boughta Dumb
terminal, he was considered pretty
smart. Times change.

ADDS Regent family of Smart termi-
nals is making Dumb look dumb.

For under $1000* our Regent 100
has features no smart man can resist.

You get cursor controls for opera-
tional simplicity and extensive remote
commands that make it easy to control

the Regent from the computer. Optional
Jfunction keys customize Regent to
your specific application.
You get a Status Line that pro-
vides current information on the

2 terminal’s operating status. And.
B yougetvisual highlights such
% as blinking, zero intensity,

half intensity, underline
and reverse video.
You also get self
diagnostics.
In other words, you
get Smart. Or Smarter:
Our Regent 200 has
everything our 100 has
plus buffered transmis-
sion, auxiliary port and
editing options.
You can'tget a whole
lot more.
Get Smart. Get ADDS.

Quality, Reliability and
Integrity. It all adds up
to ADDS.

*In moderate quantity.

['____'_";%—'—.—_—.___
pplied Digital

1 ADDS Data Systems Inc.

I 100 Marcus Bivd., Hauppauge,
II New York 11787 516-231-5400

| Name

II Firm

| Titie

/
| Address

II City State.
/

| Phone___

/
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Bud has

27700 ways
to save you

moneyon
special
enclosures.

Look at it this way: Bud makes
2700 standard enclosures. We
can take any one, modify it, con-
vert it into the special enclosure
you need. A modified standard
simplifies your life, and by using
existing tooling and dies, you
save money.

A .
If a modified
second standard won't

approach.” ;... your

special enclosure needs, we'll
help you design, then build a
custom-made model,

The point is, Bud's big enough
to give you options. That, plus
two manufacturing centers,
skilled people and on-time de-
livery, is why firms all over the
country call Bud when they
need special enclosures,

And why not! We're the
Number One designer and man-
ufacturer of enclosures. Stan-
dards. And specials!

Yov've . .

Dial it now, toll
g‘n our 0 free, if you want
num e to talk about

special enclosures,(800)321-1764,
in Ohio, (800)362-2265.

An extra
“special” offer!
Win a trip to the
next Super Bowl!

Circle Bud’s number on the reader
service card and we’ll mail you 3
brochure on our special fabrication
service and an entry form for our
Super Bow| Sweepstakes!

BUD INDUSTRIES, INC

4605 East 355th Street

Willoughby, Ohio 44094
| BUD WEST, INC.

3838 North 36th Avenue

Phoenix, Arizons 85019

50 Circle 50 on reader service card
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hertz clock rate and the capability to
advance instructions at 200-nano-
second intervals. O

Military

Cost savings eyed
in modular testing

The U.S. Air Force thinks it has
found a way to stop the proliferation
of the extremely costly automatic
test equipment used to maintain
avionics systems. If the service is
right—and it is willing to risk from
$50 million to $100 million to prove
it is—the test-equipment industry
could be in line for an estimated $1
billion-plus in new business.

The solution is to develop a
modular automatic test equipment,
(MATE) system for use with not one
but all Air Force aircraft avionics
systems at all maintenance levels,
says Lt. Col. Kenneth D. Wilkinson,
MATE program manager in the Aero-
nautical Systems division at Wright-
Patterson Air Force Base in Ohio.
He says it marks the first time the
Air Force has sought development of
automated test equipment indepen-
dent of a specific aircraft. Early this
month, over 130 companies received
the service’s request for proposals for
MATE hardware development.

Saving. He expects the system to
save the Air Force in excess of $100
million a year by the mid-1980s. To
date, the service has developed and
purchased separate test equipment,
from a variety of contractors, for
each aircraft at each level of mainte-
nance—field, organizational, and
depot. “We spend about $700 mil-
lion a year purchasing, maintaining,
and operating this equipment,” he
notes. But under the MATE program,
the Air Force would purchase inter-
changeable, or modular, hardware
and software to a single system, he
says. The systems would be assem-
bled from the hardware and software
modules appropriate to the aircraft
and avionics to be tested.

Unlike the Navy’s Versatile Av-
ionics Shop Test (VAST) system and
other military automatic-test

systems that are procurable from
one source and built around specially
developed functional building blocks
or standard hardware, MATE will be
defined by hardware standards, says
Wilkinson. Any available hardware
that meets the performance and
interface standards is a candidate for
use in a MATE configuration,

Bus structure. Through interface
adapters, the various stimuli and
measurement modules will be linked
to a central data bus, as will be the
unit under test, the control module,
and any input/output modules, such
as a display. Software will be
modularized, too, and a hardware
module will have an associated soft-
ware module. “The biggest cost
savings will be in software, as well as
in test program sets and interface
adapters,” notes Wilkinson.

The proposals from industry are
due back to the Air Force by Oct.
31, with cost data to follow by Nov.
15. Wilkinson expects “about 12 to
20 responses made up of teams from
some 70 companies.” After consid-
ering these proposals, at least two
contractors will be chosen for the
first and largest phase of the four-
step MATE program.

Initial awards, to be made around
April of next year, will call for each
contractor to build at least four
feasibility development models of
MATE configurations and to conduct
studies on applying the system to
future weapons systems. Later
phases of the program involve: the
development of programming aids,
software verification and validation,
and technical-services support.

Overall, the advanced develop-
ment of MATE will take five to six
years. Halfway along, notes Wilkin-
son, one contractor will be selected
to continue advanced development
and build a first prototype, and “en-
gineering development could start
before fiscal 1983.”

Thus far, $53.4 million has been
approved for advanced development
of MATE, ‘“but I've asked for
substantially more, in excess of $90
million,” states Wilkinson. The pro-
gram’s total business potential for
industry, though, could be many
times larger. “If MATE is used to
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For the infinite repertoire of one-bit tasks

troduces

Motorol

the
_bit
fiddler

Our new MC14500B single-bit
static CMOS processor is designed
expressly for the cost-effective bit
fiddling of simple one-bit decision and
command oriented tasks. On formal
occasions, it's called the Industrial
Control Unit, or ICU.

Until now, designers have been
forced to use inflexitle hardwired
logic or wastefully overqualified multi-
bit processors to perform the vast
repertoire of single-bit jobs that
abound in the digital world. Our bit
fiddler changes that for good.

The MC145008B is essentially the
monolithic equivalent of a pro-
grammable logic controller central
architecture, with the inherent CMOS
qualities of high noise immunity,
microwatt power dissipation, adapt-
ability to low-cost, low-current power
suppliesand a wide 3 ta18 volt operat-
ing range. Because the ICU operates
over the full voltage and temperature
range of JEDEC B-Series CMOS, the
entire Motorola CMOS family of more
than 100 different functions can
supply peripheral components in
systems tailored to the application.

Sixteen four-bit instructions per-
form at the bit level, executing in a
single clock period, with clock fre-
quency variable over a wide range. At
a frequency of 1.0 MHz, more than
8,300 instructions may be executed
in a 60-Hz half-cycle.

The mind to imagine..
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INDUSTRIAL
I:DN'I'ROI- UNIT

THECHY AND OPERATION OF A CMOS ONE.BIT PROCESSOR

Yes, the range
of applications for the
ICU is nearly unlimited. Just
to start you thinking, consider these.
*Low cost programmable logic
controller . Industrial controls .
Traffic controlier . Remote b t-
stream controller « Numerical con-
troller .« Machine controller « Com-
panion for unloading overburdened
microprocessor « Microprogram
control sequencer . Copier con-
troller « Automatic test system .
Serial data processor . Peripheral
controller «
You can hire the bit fiddler from
any Motorola sales office or autho-

COMPATIBLE WITH E SERIES CMOS DEVICES

rized distributor, or obtain data sheet
and ICU description by writing to
Motorola Semiconductor Products
Inc., P.O. Box 20912, Phoenix,
Arizona 85036.

Complete MC14500B
Industrial Control Unit
Handbook Available

We offer a handbook that covers
the theory, operation, and applica-
tions of our B-Series CMOS compati-
ble ICU. The 15-chapter, 106-page
volume sells for $3.00 per copy in
small quantities. It's available from
authorized Motorola distributors. If
it's more convenient, send your order
with check or money order to
Motorola Semiconductor Products
Inc., Literature Center, P. O.
Box 20924, Phoenix, Arizona 85036.

MOTOROLA Semiconductors

the skill to do.
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Micro-
processor

Display

Drlvers

H-EXADECIMAI. DECODER/
DRIVER/LATCH MD4368B

DRIVES COMMERCIAL AND MILITARY LED, LCD
INCANDESCENT, FLUORESCENT AND GAS
DISCHARGE DISPLAYS THE MD4368B IS PIN-FOR
PIN WITH THE TTL9368 DEVICE, BUT OFFERS THE
fuunwml ADDED BENEFITS
@ INCREASED RELIABILITY THRU CMOS LOW

(25NW TYP ) AND DELETION OF DUTPUT
CURRENT LIMITING RESISTORS
@®3T0 18VOLT OPERATION AND OUTPUT CURRENTS
OVER 50MA PER SEGMENT
OTHER MITEL CMOS DISPLAY DRIVERS AVAILABLE
INCLUDE
MDA43118  7-SEGMENT HEXADECIMAL DECODER/
DRIVER/LATCH
7.SEGMENT DECIMAL DECODER
DRIVER/LATCH
30-BIT LCD DRIVER/REGISTER
7. SEGMENT LCO DECODER/DRIVER
7-SEGMENT DECODER/DRIVER/LATCH

MD45118

MD43308
MD40558
MDA40568

For more information write or phone

‘ 18 AIRPORT BLVD

BROMONT. QUEBEC. CANADA
JOE 1LO

(514) 534-2321

TLX 05-267474

< T MITEL

Semiconductor
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support just two weapons systems at
all maintenance levels, then $1
billion is a conservative estimate of
the program’s value,” he says.

Will it be worth the expense?
Wilkinson answers, “If we can make
it work on only one aircraft, at all
levels of maintenance, we will be

making money on it.” O
Consumer
Communications chip

aids home security

A device borrowed from the data
communications industry may go a
long way toward achieving the “fool-
proof™ status that is the goal of secu-
rity systems for the home. At least so
thinks Joseph E. Pascente, who is
putting a UART in the basement of
every house in an expensive subdivi-
sion in Oak Brook, IIl.

The plan is for each of 95
homes —selling for $200,000 and
up—to have a home security monitor
built around a universal asynchro-
nous receiver/transmitter and tied to
a central microcomputer in the
subdivision’s guard station, explains
Pascente, president of Electronic
Relays Inc. and Sadeto Inc., the Oak
Brook subsidiary he has set up to
handle his security business. With
the communications chip, “we’re
monitoring a digital bit stream,
instead of looking for the presence or
absence of a tone or electrical
signal,” he says. “That makes the
system very difficult to defeat.” It
also makes the lack of a valid signal
an alarm condition.

Batteries. The UART, which con-
verts parallel data into a serial bit
stream, is a complementary-metal-
oxide-semiconductor chip from In-
tersil Inc. By using c-Mos, the entire
network can be powered through
leased phone lines by the central
computer or its battery backup.
Earlier p-channel Mos devices, with
their multivoltage and higher power
requirements, would have made the
system more expensive.

As in most home security systems,
more money is spent on installa-

tion—distributing standard sensors
throughout the house and wiring
them to a central monitor—than on
the hardware itself. “A basic system
guarding front and back doors, with
a smoke detector and emergency
button, costs about $1,000,” Pas-
cente says, “but most are going for
roughly $3,000 to $3,500 per house,
and then about $4 a month to lease
the phone lines.” The higher price
includes a unit that uses reed
switches to monitor all windows and
doors for break-ins and accepts
inputs ‘from fire, smoke, flood,
freeze, power-loss, and medical-
emergency sensors, and an alarm
button. The UART-based system
translates the sensors’ contact clo-
sures into logic levels and is the least
expensive way to put the signals into
a time-multiplexed format, accord-
ing to Pascente.

Most other home security systems
sound an alarm in the home, alerting
only the resident and his neighbors.
Residences that are connected to a
central station, such as a guard
house or local police station, usually
rely on automatic telephone dialers
to relay taped or digital messages—a
technique that can be defeated simp-
ly by cutting the telephone lines.

Scanning. The guard station com-
puter is a Mike 3 microcomputer —
built around Intel Corp.’s 8080
microprocessor—from Martin Re-
search Inc., a Northbrook, Ill., firm
that also wrote the multitasking soft-
ware program that allows the com-
puter to scan houses even as it goes
about its other security chores.
Those include running the system’s
keyboard, printer, and video display.
The program is stored in 6,144 bytes
of 8-bit erasable programmable
read-only memory; 98,304 bits of
random-access memory contain in-
formation about the homes such as
owner, address, and phone number.

This information is printed out
each time an alarm condition is
sensed or removed, along with date,
time, and type of alarm. Using the
computer’s keyboard, the guard
must acknowledge the alarm within
one minute to forestall a second
alarm that automatically alerts the
city’s police and fire department. [J
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MICROCOMPUTER USERS.

Single Board Real Time Analog I/O Systems
...Widest Selection, Fast Turnaround, Lowest PRICES

Singte Board
Analog {/0 Systems

¢ 16 channeis

32 channeis

64 channels

Analog 10mV to 10V range |
Inputs < 0 to 10V, 10V, +5V ranges |
110 5V (4 to 20mA) range |

8 bit resolution ||
{_ 12 bit resolution ]

(2 channels
4 channels B
8 channels

0 to 10V, +10V, +5V ranges
4 to 20mA range

point plotting

8 bit resolution |
\. 12 bit resolution |

Anslog
Outputs <

 programmable gain
100K Hz throughput

DMA interface
power required: +5V only

Features 1program 1/0 & interrupt

These single board systems
rovide the most cost effective and .. - : .Concentrate on the software and
. ) COP iy | ‘other key system requirements...
into and out of your micro- 'T;‘f-‘,“i??;';. Wiy ' and let us take care of your
computer. Just plug in the board = =¥¥2= 0 ~ analog problems. We've seen
nd hook-up your analog signals. roe — '!m them all and solved them in these
€ :"l"H:“l'lu 'systems...no muysteries, no
;ystem’s problems without the @ L - tweaking.
eadaches of designing an 1l Prices are surprisingly low, with 8-bit
nalog front end. models starting at $295 and 12-bit models at
We've got the broadest selection of input ~ $395 both in OEM quantity.
and output capability—10mV to 10V or 4-20mA * Send for full technical data or call us.
inputs, up to 64 channels on a single board, line

amplified buffered D/A outputs, point plotting, DATA TRANSLATION

o ‘2 ' - p - e - = _—— _—— —— = __—JIJAUIN
or 4’ 20mA outputs all at a cost that says you 23 Strathmore R, Natick MA 01760 [
an’t afford to do it yourself. (617) 655-5300 Telex 94-8474

5et a headstart on solving your

M
F a' ™ ¥

SALES OFFICES: AZ, Scottsdale 602-994-5400; CA, Cupertino 408-257-5131; CA, Santa Ana 714-540-3245; CO, Denver 303-837-1247; 1A, Cedar Rapids 319-
362-0503; KS, Prairie Village 913-649-4000; MD, Fuiton 301.953-3724, MA. Natick 617-655-5300; MO, St. Louis 314-997-1515; NJ, Parlin 201-727-6454; NM,
Albuguerque 505-292:1212; NM, Las Cruces 505-523-0601; NY, Rochester 716-334-2445; UT, Salt Lake City 801-466-6522; VA, Arlington 703-527-3262; WA,
Bellevue 206-455-1246. -
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Now! 39%-programmable PROMs
with 8K EROM compatibility.

. - .
.

ASS”
S

The Fujitsu MB 7055 (3-state) and MB 7060
(open-collector) electrically field-programmable bipolar
read only memories are the new leaders in quality PROMs
for the industry. With these devices, you get the solid economy
of the 8K-bit capacity and the sensational 99% typical pro-
grammability available thanks to superior Fujitsu processing
and exclusive Fujitsu after-packaging testing. And these

Fujitsu PROMs also offer you the superior diffused
aluminum eutectic programming technique designed
to provide faster programming (only 10us/bit) and
full immunity against reverse-migration—factors
that put Fujitsu PROMs way ahead of “nichrome-
fused” PROMs in meeting your memory
requirements.

Interested in performance after programming?
Well, it's tops. First of all, you get full pin
compatibility with industry-standard 8K EROMs,
like the Fujitsu MB 8518, for direct mounting on
circuit boards used during prototyping. And you can
choose from either the 3-state output or open-collector
output versions to meet your specific DTL/TTL
circuit requirements. You also get solid benefits
like fast (150ns, typ.) access time, low
(0.04mW /hit, typ.) power dissipation, operation
via a single +5V power supply, and two chip select
leads for simplified memory expansion.

The sensational new Fujitsu EROM-compatible
8K PROMs are available now. Our comprehensive MB 7055/60
combined data sheet gives all the details, including
programming procedures, and is available on request.
So write or call right now for more information
about the new state-of-the-art in PROM
technology—the Fujitsu MB 7055/60 PROMs.
Contact Fujitsu America, Inc., IC Division,
2945 Oakmead Village Court, Santa Clara,
California 95051, phone: 408-985-2300,
telex: 357402, twx: 910-338-0047.

FUJITSU LIMITED
Communications and Electronics
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Commercilal birds
board early
shuttle flight

Ferris to replace
Wiley as head
of the FCC

Navy expects
approval to put
Seafarer In Michigan

No actlon expected
against Imports of
microwave oven
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Washington newsletter

The first commercial use of the space shuttle as a satellite delivery system
will be a July 1980 joint mission for Satellite Business Systems and
Western Union International. The first SBS satellite, designed for domestic
satellite communications on the 12-to-14-GHz frequency, will be launched
with the first of a series of data-relay satellites to be owned and operated
by Western Union for NASA’s deep space missions. NASA says that it has
signed up eight Space Shuttle payloads from three firms, including wui,
sBS and the Communications Satellite Corp. In addition, several NAsA
missions and Defense Department projects also are among the 17 shuttle
flights currently scheduled.

Meanwhile, sBs says that Hughes, General Electric, and RCA submitted
bids on building three satellites, and a contract award will be made by the
end of the year [ Electronics, June 9, p. 49].

Federal Communications Commission Chairman Richard E. Wiley will
soon submit his resignation to the White House. Wiley says he wants to
be out by very early October. Charles Ferris, general counsel to House
Speaker Thomas P. “Tip” O’Neill Jr., will replace Wiley, with the White
House expected to send his name to Congress for confirmation any day.
Wiley will remain in Washington to practice law upon leaving the FccC.

Navy brasshats privately express optimism that the service will get its
multimillion-dollar submarine communications facility, Seafarer, located
in Michigan. The National Academy of Sciences’ final report on the
biological and ecological effects of the extremely-low-frequency communi-
cations facility states: “A number of concerns raised over the years that
Seafarer e-I-f fields might constitute a source of dangerous—even cata-
strophic —environmental contamination have been examined and found
invalid and unwarranted.”

The Navy is using the report to squelch objections to the facility. It
plans to issue a final environmental impact statement by late November
and to make a formal site selection recommendation to the Secretary of
Defense by year’s end. The admirals hope to get President Carter’s official
approval early next year to build the facility, possibly over the objections of
Michigan officials.

The microwave-oven manufacturers’ appeal to President Carter for an
agreement with Japan to voluntarily restrict exports of ovens to the U. S.
will be politely rebuffed. Because of the healthy growth in production and
employment in the microwave-oven industry, U. S. officials are skeptical
that the industry can prove injury. Without such proof, the International
Trade Commission cannot propose import restrictions, which would be the
foundation for the “orderly marketing agreement” sought by the manufac-
turers in a Sept. 6 letter to the President. Alternative anti-import strategies
also would fail, the officials say, because of the lack of injury to the
industry.

Ironically, the microwave-oven industry’s Association of House
Appliance Manufacturers concedes its healthy growth, declaring, “The
industry is one of the fastest-growing in the United States today. Sales in
1976 were estimated at 1.6 million units and are expected to grow to 2.2
million units in 1977.”
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The arms export control numbers game

A wide-ranging Treasury Department analysis
of the policy and economic impact of U. S. arms
export controls proposed by President Carter
has been delivered to Congress and is now being
assessed by the aerospace and military elec-
tronics industries. Since it is designed to support
the White House plan, the numbers are far less
terrifying than those advanced last month by
the Electronic Industries Association [Electron-
ics, Aug. 4, p.50]. Which merely proves once
more that a competent statistical analyst can
make any point he wishes, depending on his
initial assumptions and data selection and
weighting. Even so, the Treasury report is the
more extensively researched and better-
reasoned of the two and is worth reading for
insights into the Administration’s thinking.
Analysts for many corporations—including
some EIA members —are now doing just that.

The Treasury’s study of arms export
economics is based on six assumptions, the first
of which is that the existing $32.8 billion order
backlog will not be affected. The hardware
portion of that is $20.4 billion—nearly $10.4
billion and $3.8 billion for aircraft and missiles,
respectively, $2.6 billion for ships, $1.7 billion
for vehicles and weapons, $1 billion for ammu-
nition, and $849 million in communications.
The remainder is for construction, maintenance,
supplies, training, and technical assistance.

Other assumptions include: an annual ceiling
on new orders of $8.5 billion, equal to the fiscal
1976 level; achieving a 40% reduction by grad-
ually cutting new commitments 10% each year
from the previous year’s level or, less probably,
invoking the total reduction immediately. The
study also assumes that 30% of arms money
unspent by the Organization of the Petroleum
Exporting Countries would be invested by the
Government in the economy, or, alternatively,
there would be no such investment and the
dollar would be allowed to depreciate.

Job losses

On this basis, Treasury concludes that 29,000
American jobs would be lost by a 10% annual
reduction in new orders from the $8.5 billion
base spread over four years, while 52,000 jobs
would be lost by an immediate 40% cutback.
The aircraft, communications, and ordnance

national economy that the EIA did not. For
example, corporate and personal income tax
revenues lost in and by fiscal 1983 would be
$300 million. Total revenue lost by that year
would be $1.4 billion if the dollar depreciates. If
not, it would be $2.9 billion. And that does not
include the unmeasurable costs of higher
unemployment compensation, increased public
assistance, or the loss in social security taxes.

The impact of a graduated reduction on the
Defense Department budget would also be
considerable. Smaller procurements would boost
military hardware costs by $604 million,
recoupment of R&D investments made possible
by longer production runs for overseas sales
would be cut $192 million, while DOD’s overhead
savings from foreign sales income would be
reduced by $32 million.

One military electronics company analyst
believes the Treasury report “tends to minimize
the economic impact” of the Carter proposals.
For example, he points out that Treasury failed
to consider other elements, however unmeasur-
able, that could lead to even higher defense
costs. These include possible added outlays to
maintain the U. S. industrial mobilization base
at an effective level and to increase U. S. troop
deployments in areas abroad where an ally’s
capabilities are cut by export restrictions, as
well as the possible loss of bases, porting privi-
leges and intelligence-gathering facilities.

Discounting EIA

Nevertheless, the same analyst discounts the
EIA data in a report to his management. “It’s
hard to work your way through the EIA report
because they use all exports, not just defense
exports —foreign military sales and commercial
defense sales.” Indeed, the EIA did use the U. S.
Standard Industrial Classification for communi-
cations electronics (SIC-36) and transportation
equipment (SIC-37) and then estimate their
electronics content. “It’s not clear,” the
analyst’s report points out, “how defense exports
get backed out [of these categories].”

Of the EIA study’s state-by-state breakout of
the economic impact of reduced arms exports,
he concludes it is “rather tortured” in view of its
extrapolation of 1972 figures out to 1985. The
EIA goal, he believes, is ““to stir up state congres-

industries would be most affected, and 25% of .sional delegations to fight the Administration’s

the jobs would involve professional, technical,
and management posts. However unsettling the
figures may be, they are less frightening than
EIA’s estimate of 100,000 jobs lost.

The Treasury also considered tax losses to the

new restrictive policy.” The assessment is valid.
For a frightened Congressman can be a vicious
opponent, especially when he remembers that a
voter out of work is a voter he has probably lost.

Ray Connolly
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Now...A Series of Sprague IGs that

simplify

Sprague Series UDN-6100/7100 Display Drivers offer the
systems designer a simplified, low-cost interface with planar gas
discharge displays that essentially eliminate the need for dis-
crete components. Designers can now take advantage of the
superior aesthetics of gas discharge panels with their low power
consumption, relative ease in customizing, and large digit capa-
bility without the need to use large quantities of discrete
components.

With broad commercial/industrial applications, these unique
drivers find wide usage in business calculators, POS systems,
cash registers, scales, appliances, clocks, electronic games,
instrumentation, computer peripherals, industrial controls, avi-
onics, and a variety of other display products.

Series UDN-6100 Digit (anode) Drivers are rated with a supply
voltage of +120 V max. and an output current of 70 mA max.

interface

They are available with 4, 6, or 8 drivers per device, in 14, 16,
and 18 pin plastic and hermetic DIP packages, respectively.

Series UDN-7100 Segment (cathode) Drivers operate at a max.
supply voltage of —720 V. Circuits are available with nominal
output current ratings from 0.6 mA to 14 mA. Each device has
8 drivers and is available in an 18-pin plastic or hermetic
DIP package.

For application engineering assistance, write or call George
Tully or Paul Emerald, Semiconductor Division, Sprague Elec-
tric Company, 115 Northeast Cutoff, Worcester, Mass. 01606.
Tel: 617/853-5000.

For Engineering Bulletins 29311 and 29312 as well as WR-172
‘Quick Guide to Interface Circuits’, write to: Technical Literature
Service, Sprague Electric Company, 35 Marshall Street,
North Adams, Mass. 01247.

438-T114R2

FOR FAST INFORMATION, CALL YOUR NEAREST SPRAGUE SALES OFFICE:

ALABAMA, Sprague Electric Co , 205/883-0520 » ARIZONA. Sprague Bectric Co . 602 279-5435 o CAFORNIA, Sprague Electnc Co., 213/649-2600, Wm. J Purdy Co . 415/447-7701, KCE - =

Corp.. 714/278:7640 » COLORADO, Wm J. Purdy Ro , 303/777-1411 « CONNECTICUT, Sprague Electnic Co.. 203/261-2551 « IST. OF COLUMBIA, Sprague Electric Co. (Gowt. sales only), [

202/337-7820 * FLORIDA, Sprague Electric Co.. 305831-3636 o ILLINMIS, Sprague Electric Co . 312/6768-2262 o INDIANA, Spratfue Electric Co.. 317/253-4247 « MASSACHUSETTYS, Sprague

Electric Co , 617/899-9100; Sprague Electric Co . 417°664-4411 « MICHIBAN, Sprague Electric Co . 517 787-3934 o MINNESOTA, HMR. Inc . 612/920-8200 « MISSOURI, Sprague Electric Co

314/781-2420 « NEW JERSEY, Sprague Electric Co . 201/696-8200: &prague Electrc <Co . 609/795-2°99, Tnnkle Sales Inc , 603/795-4200 ¢ NEW MEXICO, wm J Purdy Lo . 505/266-

7959 « NEW YORK, Sprague Electric Co , 516/549-4141. Wm  Rutt, Inc  914/698-8600. Sprague ElectncCo . 315/437-7311, Mar-Chm Associates. 315/437-2843  NORTH CAROUNA, Electromic | —S= S
Marketing Associates, 919/722-5151 o OHIQ, Electrcnic Salesmasters, nc . 800.362-261€, Sprague Elantric Co . 513/278-0781 « PENNSYLVANIA, Sprague Electric Co . 215/46/-5252, Trinkle HE MARK QOF RE
Sales Inc . 215/922-2080 o TEXAS, Sprague Eletric Co . 214/23-1256 « VERMONT, Ray Peron & Co. inc. 617/762-8114 e VIRGINIA, Sprague Electc Co . 703/463-9161 . 0

WASHINGTON, Sprague Electnic Co . 206/632-7761 » CANAOA {Ontaric), Sprague Electfic of Canada, Lid . 416:766-6123 « CANAIIA (Ouebec), Sprague Electric of Canaca Ltd . 514/683-9220

. « . and you thought we
only make great capacitors.

Circle 56 on reader service card



There are two places in Wabash, Indiana with
economical, high volume production capability.

Knee’s Rabbitry is one. Wabash Transformers
is the other. And it’s a generally held local
opinion that Wabash has got the edge. Not
just in sheer numbers —but in variety. While
Knee’s Rabbitry can produce only two genders
of rabbits, Wabash produces literally thou-
sands of different types of transformers.

Not only that —Wabash custom designs their
product to precisely suit the application—
any type of transformer or high voltage power

bash

supply apphcatlon A few where Wabash is a
leader are air cleaners, photocopyingand VRT
equipment.

With their engineering expertise, sophisticat-
ed products, automated winding and high
volume production capability, Wabash is a
standout among the hundreds of transformer
manufacturers. But, in turning out sheer num-
bers, Knee’s Rabbitry is pretty stiff com-
petition. °*
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Wabash custom designed &
encineered transformers and
hi:zh voltage power supplies.

Wabash, Indiana

and Huntington, Indiana; Farmington, Misseuri; Circle 58 y

Tipton, lowa and South Boston, Virginia

on reader service card
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48-flber optical cable
will be linking
four Tokyo exchanges

IC for cars drives
clock and controls
warning circuitry

UK doppler system
lands plane
automatically

TV-game market
In Europe to grow
400% this year

Electronics/September 15, 1977

International newsletter

Within a year, 20 kilometers of fiber-optic cables will be carrying custom-
ers’ voices and data along a route in Tokyo linking four exchanges of the
Nippon Telegraph and Telephone Public Corp. Each pair of fibers will
transmit pulse-code-modulation signals at 100 megabits per second: the
equivalent of 1,440 telephone channels. Thus the 48 fibers in the cable will
be able to transmit 34,560 telephone channels (24 for each direction in a
conversation). For data, the system will transmit the required bit rate, so
there is no true comparison with telephone channels.

There will be eight repeaters along the route, even though experiments
show satisfactory transmission for distances of at least 8 km. NNT feels
laser communications are practical because lasers operating at a wave-
length of 850 nanometers with an extrapolated lifetime of 1 million hours
and low-loss multifiber cables are available. Individual graded fibers in the
cable will measure 140 micrometers in diameter, and the 48-fiber cable
measures 17 millimeters in diameter.

Intermetall GmbH, the German member of the ITT Semiconductor group,
has readied a complementary-MOs integrated circuit that can control a
variety of functions in automobile electric systems. Besides supplying the
drive signals for dashboard-mounted crystal-controlled clocks, the device
generates the control pulses for the car’s directional indicators, for its
external warning lights, and for the alarm circuitry that indicates condi-
tions like abnormal oil and water temperature, excessive vehicle speed,
unfastened seat belts, and other hazards. Designated the SAF1055, the 18-
pin plastic-encapsulated IC will be introduced at the Sept. 15— 25 interna-
tional automobile show in Frankfurt. It will be available in quantity
towards the end of this year.

Britain has demonstrated automatic airplane landing using a microwave
landing system. The demonstration is an attempt to bolster its doppler
candidate against the U.S. time-reference scanning-beam system for
selection as the international microwave-landing-system standard. A twin-
engine transport made five consecutive landings at Gatwick International
Airport using a doppler system colocated with an existing conventional
instrument landing system for comparison. Britain is trying to amass
enough operational experience with its doppler system to overcome an
apparent U. S. lead with the International Civil Aviation Organization,
which will choose a standard system. At stake besides national prestige is
influence over a vast worldwide market.

The European market for Tv games will leap to 1.4 million units this year,
forecasts Videomaster Ltd., a dominant British maker of the products. The
projected total is four times greater than last year’s and will equal 15% of
the projected 1977 U. S. market. The company sees a total market of
500,000 units in West Germany, 400,000 in the United Kingdom, and
500,000 for the rest of Europe. By 1980, it estimates, total European
sales will reach 3.5 million, nearly 25% of the projected U. S. market.
West Germany will lead with 1.25 million, the Uk will follow with 1
million, and the rest of Europe will total 1.25 million.

To keep pace, the fast-growing company is introducing a three-game
color unit based on National Semiconductor’s SK 1121 decoder and game
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chip set, to which it has exclusive European rights. It also is mounting a
substantial export drive to the Middle East and next year plans to
introduce cartridge-based games and to invade the vast U. S. market.

User can vary Several playback speeds are featured in a new video tape recorder from the
Victor Co. of Japan. The tape can be played back at twice the normal
playback speed speed, with the audio processed to restore normal pitch so that it is
Innew VTR intelligible—albeit with low fidelity. It can also be played back silently in
slow motion or stopped on a single frame. The HR-3600 is a deluxe
version of the company’s video-home-system VTR, with provision for speed
selection added. It has the usual two-hour recording and playback capa-
bility in a real-time mode. It will go on sale in Japan in December for
about $1,200, or about $110 more than the standard model. Victor says
that about a fifth of its production will be time-selection models. Exports
are contemplated, but no schedule has been set.

Mideast sales of For West Germany’s Standard Elektrik Lorenz AG, the Middle East
region is turning into a sizable market for its solid-state air-traffic-control
alr-traffic-control gear , 4 navigational systems—this after SEL is already firmly established on
mount for SEL the North African market for such gear. The latest Middle East orders
for the 1T affiliate call for the delivery of a number of systems to both
Turkey and Saudi Arabia. The deal with Turkey involves five very-high-
frequency omnidirectional range (VOR) systems, while that with Saudi
Arabia is for 16 such systems, plus 6 doppler VORs and 13 instrument
landing systems. Oil-rich Saudi Arabia has embarked on a major equip-
ment modernization program that, according to SEL, will make the country
the operator of one of the world’s most advanced air-traffic-control setups.

All-channel alarm A new signaling scheme from Blaupunkt-Werke GmbH will increase the
effectiveness of citizens’ band radio communications in emergencies. In the
lets CB operator West German firm’s scheme, implemented with signal-generiting circuitry
get help faster in the transceiver, an operator in need of help triggers the transmission of
beep tones on all CB channels. This alarm tells others on the air to switch
to channel 9 —the one set aside for emergency purposes. With many people
aware of the call, aid can be given much faster than previously. Blaupunkt
plans to introduce CB radios incorporating the beep-producing circuitry

some time next year, after it has obtained government approval.

Sony PCM unit Bowing Sept. 21 is Sony’s pulse-code-modulation adapter that converts the
video channel of the Betamax video tape recorder into an ultra-high-
converts Betamax fidelity stereo tape recorder. An analog-to-digital converter and coder tﬁrn
to stereo recorder the incoming audio into a 1.762-Mb/s PCM stream, while a decoder and d-
a converter turn the code back into the original audio. At the same time,
Matsashita is unveiling a similar prototype. The Sony unit operates with
the new two-hour VTRs—an improvement on the prototype units shown
last year. The adapter costs $1,800 in Japan, with U. S. sales probably
starting next year. It features a frequency response flat within 1 dB from 2
Hz to 20 kHz, harmonic distortion of less than 0.03% at all frequencies and
levels within its range, and a dynamic range of more than 85 dB.

60 Electronics/September 15, 1977



CONSIDERING

DEC'S LSI=II?

NO CARTRIDGE

NO STORAGE MODULE

NO MAG TAPE - SINGLE DENSITY
- FLOPPY ONLY

CONSIDER IT AGAIN WITH
A FULL LINE OF PERIPHERALS.

| ’
LSI-Il CARTRIDGE
(2.5-40 MB)

LSI-ll STORAGE MODULE
(40-300 MB)

LSi-Il FLOPPY
SINGLE OR DOUBLE
DENSITY

LSI-i MAG TAPE
(12.5-125 IPS)

FROM XEBEC (&

(THE DEC PERIPHERAL SUPPLIER)

2985 KIFER ROAO, SANTA CLARA, CALIFORNIA 95051 « (408) 988-2550 TWX 910-338-0130
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Overprotection
can affect a CMOS switch
for life.

AD7510D/! Series Output Switch Diode Equivalent Circuit
VDD
+15V
1k
s t4—1—o
P CHANNEL
N CHANNEL
1k
But not Analog This design, com-
Devices’ AD7510 family -15V bined with our di-
of DI CMOS analog Vvss electrically-isolated
switches. They belong to CMOS fabrication
a whole new generation. process, prevents

With positive overvoltage pro-

latch-up. And allows TTL/
tection, but without any inhibi-

CMOS direct interfacing.

tion on performance.

We accomplished it through
a unique design, utilizing “on-
chip” resistors in series with
the power supply. It provides as

|
U

only switch in when an overvoltage condition
occurs. So normal performance never suffers.
And you get both the main assets of an analog
switch: alow “ON” resistance of 75{) and a low
leakage current of 400pA.

The equivalent circuit of the output switch
element shows that, indeed, the 1 k{2 limiting
resistors are in series with the back-gates of
the P- and N-channel output devices — not in
series with the signal path between the S and
D terminals.

much as 25V overvoltage protection. But the resistors

We also included two
other measures of secur-
ity. Silicon nitride passi-
vation to ensure long
term stability and mono-
lithic construction for reliability.
Now when it comes to protecting
CMOS switches so they can survive in the real
world, Analog Devices knows best. Write for our
8-page technical bulletin on the entire family of
DI CMOS protected analog switches, to Analog
Devices, the real company in precision measure-
ment and control.

ANALOG

DEVICES
The real CMOS switch company

Analog Devices, [nc., Box 280, Norwood, Massachusetts 02062, East Coast: (617) 3294700, Midwest: (312) 8343300, West Coast: (213) 595-1783, Texas: (214) 231-5094.
Belgum: 08 3827 07, Denmark: 97 95 99, England: 01/94 10466, | rance: 686-7760, Germany: 089,53 03 19, Japan: (13/26 36 826, Holland: 076-879251, Switzerland: (22/319704 and
representatives around the world.
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Electronics international

Significant developments in technology and business

Minicomputer network to serve
Swedish city’s entire administration

The Swedish city of Malmé is not
alone in discovering more virtues in
the minicomputer than the main-
frame. But it is unusual in putting all
its administrative systems onto a
network of minicomputers. The com-
prehensiveness of this network is
uncommon—perhaps unprece-
dented —since it encompasses so
many different types of data.

Until next spring, the network
approach is limited to local clusters
of minis, typically three, linked by
high-capacity channels capable of
handling around 1.2 million kilo-
bytes per second. The approach is
for each central processing unit to
handle a specific function—for 