OCTOBER 27, 1977
ANNUAL TECHNOLOGY UPDATE ISSUE
Growing families of complex digital chips strengthen
the microprocessor’s hold on new developments/90
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at Carbon Prices.

Just when you thought “low cost” also meant “low performance”. alg
the dazzling new Bourns® Model 3355. Compare it to the CTS 201, Mepe
or Piher PT15. Qur revolutionary conductive plastic element vs. their carbonv T
fact is we outperform them all. To prove it, we spec important characteristics -
such as CRV at 1% and a TC of 500 PPM/°C . . . the others don’t. And only the

3355 has board-wash capability, a UL-94V-1 flammagility rating and an optional
choice of nine rotor colors. The standard blue is priced at just 11¢ each (100,000
pieces). . .about what you'd expect to pay for the iower performance carbon types.

Send today for complete details on a colorfu! new way to design in supgrior
performance for your cost effective needs — the Mode! 3355 Trimmer. Direct
or through your local distributor.

TRIMPOT PRODUCTS DIVISION, BOURNS, INC., 123¢ Columbia Ave., Riverside,
CA 92507. Phone: 714 781-5050 — TWX: 910 332-1252.

CATALOG SHEET SPECIFICATION COMPARISONS

BOURNS cTs MEPCO PIHER

CHARACTERISTIC 3355 201° 46X° PT15°
Element Conductive Plastic Carbon Carbon Carbon
Temperature Coefficient 500 PPM/*C No Spec No Spec 1000 FPM/°C
Contact Resistance

Variation 1.0% max. No Spec No Spec No Spec
Power Rating .25 W at 70°C .25 W ar §5°C .25 W at 55°C 25 W at 40°C
Flammability UL-94V-1 No Spec No Spec UL-94
Board Wash Capability Yes No Spec No Spec No Spec

*Source: CTS Series 201 Data Sheet, Mepco Data Sheet ME10D4, Piter Data Sheet F-2002 Rev 7/73

International Marketing Affiliates: European Headquarters — Switzer'ard 042123 22 42 « Belgium 02/218 2005 o France : . : i
01/2039633 « Germany 0711/24 29 36 « Italy 02/32 56 88 o Netherlands 70,87 44 00 o United Kingdom 01/572 653% For Immediate Application — Circle 120

Norway 2/71 18 72  Sweden 764/20 110 « Japan 075/921 9111 » Austsalia 02/55-0411 03/95-9566 e Israel 77 71 15/5/7 For Future Application — Circle 220
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For a low cost way to capture
fast transitions, glitches, low rep-rate signals
and single-shot events...

And the new 15MHz 1223A with
variable persistence/storage is your
scope. Now, you don’t need to pay
for more capability than you need. In-
stead, you have the option of low-cost,
variable persistence/storage scope
that not only captures those elusive
signals, but lets you see fast risetimes
clearly for better glitch detection
something new for low-cost oscillo-
scopes. The 1223A provides variable
persistence/storage and ease-of-use
for only $2250.*

Set it in Auto Store, walk away,
and it's armed to capture and store an
event for up to two hours. Vary the
Brightness Control and you can opti
mize signal-to-background contrast.
Vary the Persistence and you can in-
tegrate those glitches. very-low-
frequency. and low-duty-cycle traces
into clear displays or eliminate over-
riding noise. Adjust auto erase to the
desired rate and you can update the

HEWLETT, h,% PACKARD
155

1807 Page Mill Road Palo Alto Calfornia 94::04

For assistance call Washington (301) 348-6370, Chicaga (313
255-9400. Atlanta (404 955-1500 kos Angeless(213) 87°-128

display without even touching the
scope. Of course you can store a trace
or erase a stored signal with the touch
of a bution.

And there’s more: 2mV/div sensi-
tivity. TV Sync, selectable chop/alter-
nate sweep operation, variable trigger
hold-off. and caltbrated X-Y display.
And you get traditional HP after-sale
support.

Here's an economical answer for
industrial lab and production applica-
tions such as electromechanical, in
dusmial control and medical equip-
ment design, testing and trouble
shooting. Excellent capability at low-
cost for education too. Your lccal HP
field engineer has all the details. Give
him a call today. In addition to the
1223A. ask him about the variable
persistence storage in a high-perfor-
mance 100MHz scope —HP's new
1741A.

*Domestic U.S A. price only
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Processor growth:
can your small computer
make the upgrade?

Product Our HP 1000 and 21MX Computers Your old favorite

Computers 2IMX computers, with memory capacity of 1.8 million bytes,
speeds up to 350 ns, and user microprogramming. All have
compatible architecture, instruction sets, I/0 and memory.

K-Series computer on a board: $974*
M-Series low-cost computer: $2,698*

E-Series high-performance computer: $3,803*
Instructions 70-100% faster than M-Series.

Systems HP 1000 includes 21IMX-E computer, CRT console with soft
keys and dual cartridges. RTE operating system. Fault control
memory available to 1.8 million bytes. Easy to upgrade as your
needs expand. with full selection of HP manufactured and
supported peripherals.

Model 20. 64K-byte memory-based systems: $21,000. 500K-
byte flexible discs optional.

Model 30. 64K-byte disc-based system, 15M-byte disc storage:
$36,500. 5M and 50M-byte discs available.

Model 80. 128K-byte data base management system with
15M-byte disc storage. HP-developed IMAGE DBM software,
mag tape and line printer: $61,700. 50M-byte discs available.

Software One upward-compatible family of Real Time
Executives: RTE manages 1.8 million bytes of
main memory. BASIC, FORTRAN, Assembly
and Microprogramming languages. Distributed
Systems Networks. Measurement and

control support.

*OEM quantity 100. All other prices
U.S. domestic list.

If you've been having trouble making the upgrade
with your old favorite, it’s probably time you got a new
one. So call your local HP sales office listed in the
White Pages. Or write to Robert Puette, Hewlett-
Packard, 11000 Wolfe Road, Dept. 612, Cupertino
CA 95014. We don' think anyone should have to live
with an incompatible family.
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Cover: Award goes to instrument trailblazers, 82
For the independent and simultaneous
development of the first logic analyzers,
Electronics salutes Charles H. House, engi-
neering manager for logic-analyzer pro-
grams at Hewlett-Packard’s Colorado
Springs division, and B. J. Moore, president
of Biomation Corp.
Cover by Art Director Fred Sklenar.

TECHNOLOGY UPDATE, 90

The past year saw remarkable and wide-
spread advances in the application of
microprocessors and large-scale integrated
circuitry. Moreover, it contained the promise
of many more in the near future.
Semiconductors, 92 New MOS processes set
speed and density records.

Memories & Microcomputers, 96: One-chip con-
trollers and 4-k static RAMSs star.

Computers, 104: Memory-oriented designs
maximize throughput.

Components, 112: Converters adjust to LS|,
and bi-FET operational amplifiers emerge.
Instruments, 120: Techniques evolve for ser-
vicing LSI-based equipment.

Communications, 126: Fiber optics and LS|
expand system capacities.

Packaging & Production, 134: E-beam systems
arrive, and flexible circuits flourish.

Consumer, 140: The digital takeover extends
to television receivers and auto controls.

The year in electronics: a chronology, 148

And in the nextissue. . .

A new method of accurately measuring time
. . . high throughput from an electron-beam
system . . . signature analysis plus in-circuit
emulation finds faults in microprocessor-
based systems.
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Publisher’s letter

chievement is highly praiseworthy

in any field of endeavor, and in
electronics it is not only praise-
worthy but tremendously influential.
All around us, the fruits of elec-
tronics technology are visible, from
television sets and radios to the latest
consumer attractions, such as
home computers and electronic
games. Some of the fruits, of course,
aren’t so visible but are becoming
even more pervasive. It’s no wonder,
then, that the individual achieve-
ments posted by the people in the
electronics industry affect the lives
and lifestyles of people everywhere.

Every year, Electronics magazine
bestows its Award for Achievement
as an acknowledgment of the vital
importance of individual creativity
in fueling the growth of electronics
technology. Indeed the basic aim of
the award is to spotlight the
outstanding achievements that pro-
mote and advance technological pro-
gress or the general welfare of the
electronics industries.

And every year, the editors of
Electronics face the same tough task.
They have to decide which of the
hundreds of truly significant devel-
opments to honor with the award,
isolating the one that both stands out
from all the rest and best symbolizes
the elusive quality that is called
achievement.

The fourth annual award, which
goes to Charles H. House of
Hewlett-Packard Co. and B.J.
Moore of Biomation Corp. for their
digital-logic instruments, recognizes
just such an achievement. The crea-
tion of a whole new class of instru-
ments is not an everyday occurrence
and reflects quite a creative tour de
force. The fact that two quite sepa-
rate approaches were taken—and

independently, at that—sort of dou-
bles the creative content.

Before these instruments, which
are logic-state and logic-timing ana-
lyzers, came on the scene, digital
semiconductor technology had
mushroomed. However, its rapid
progress was being retarded some-
what by the need to work with
conventional instrumentation de-
signed for analog circuits. Thus was
conceived the idea of designing
instruments specifically for what has
been called the data domain. Our
award winners this year not only
were among the first to perceive that
need, but they realized the opportu-
nities such instruments would create
and, most important, saw the ways
to do the job.

While their approaches were quite
different, they opened new windows
for the designer. Since then, of
course, the instrumentation line of
both companies has expanded and
there is some overlap in technique.
What’s more, their instrument-
design departures started other
people thinking about the special
demands of the digital world, and
other methods, such as signature
analysis, have been launched.

For the full story on the Electronics
Award for Achievement and this
year’s winners, turn to page 82. That
story, though is just one of many
features of this annual Technology
Update issue. So for a summary of
what has been happening in the past
year in electronics, don’t miss our
40-page special report starting on

page 90.
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o, KEPCO/TDK

for microprocessors and logic applications

The KEPCOI/TDK series RMT combines a
logic 5 VoIt + 10%, 10 ampere output with
various combinations of auxiliary voltages
(see table). Aill outputs are stabilized by
high efficiency switching circuits.

RIVIT

FEATURES

Each output protected by overvoltage
monitor.

Each output protected by self-resetting
overcurrent circuit.

Soft start circuit reduces primary surge
current.

Remote on-off using logic level switching

High density: more than 75 watts in less
than 100 cu. in.

OUTPUT #1 | OUTPUT #2 OUTPUT #3
ol Volts | Amps | Volts ;Amps| Volts ; Amps e

RMT 001-AA | +6V [ 10A | +12V | 1A | -12V | 1A |$329.00
RMT 002-AA | +6V [ 10A [ +15V | 1A | -15V | 1A 329.00
RMT 003-AA | +6V | 10A [ +12V | 1A | -5V | 1A 329.00
RMT 004-AA [ +5V | 10A | +18V | 1A | -5V | 1A 329.00
FOR YOUR MICROPROCESSOR RMT 005-AA [ +5V | 10A | +12V [ 1A | -9V | 1A 329.00

Custom volt-ampere combinations are available. Please consult the factory.

KE p C D ® For complete specifications, write Dept. BTF- 14

KEPCO, INC. - 131-38 SANFORD AVENUE - FLUSHING, N.Y. 11352 U.S.A. » (212) 461-7000 - TWX # 710-582-2631 « Cable: KEPCOPOWER NEWYQRK
Electronics /October 27, 1977 Circle 5 on reader service card (5)



Reduce Your Power Supply Size
and Weight By 70%

A new way has been found to sub-
stantially reduce power supply size
and weight. Consider the large
power supply shown at left in the
above photo — it uses an input
transformer, into a bridge rectifier,
to convert 60 Hz to 5 volts DC at
5 amperes. This unit measures
6%”x4”x7%” and weighs 13 pounds.
Abbott’s new model Z5T10, shown
at right, provides the same per-
formance with 70% less weight and
volume. It measures only 2}{’x4’’x6”
and weighs just 3 pounds.

This size reduction in the Model
Z5T10 is primarily accomplished
by eliminating the large input
transformer and instead using high
voltage, high efficiency, DC to DC
conversion circuits. Abbott engi-
neers have been able to control the
output ripple to less than 0.02%
RMS or 50 millivolts peak-to-peak

maximum. This design approach
also allows the unit to operate from
100 to 132 Volts RMS and 47 to 440
Hertz. Close regulation of 0.15% and
a typical temperature coefficient of
0.01% per degree Celsius are some
of its many outstanding features.
This new Model “Z” series is avail-
able in output voltages of 2.7 to
31 VDC in 12 days from receipt of
order,

Abbott also manufacturers 3,000
other models of power supplies
with output voltages from 5 to 740
VDC and with output currents from
2 milliamps to 20 amps. They are
all listed with prices in the new
Abbott catalog with various inputs:

606 to DC
400809 to DC

28 VDC to DC

28 VDC to 400 €0
12-28 VDC to 608y

Please see pages 1037-1056 Volume 1 of your 1975-76 EEM (ELECTRONIC ENGINEERS MASTER Catalog)
or pages 612-620 Volume 2 of your 1975-76 GOLD BOOK for complete information on Abbott Modules.

Send for our new 60 page FREE catalog.

abbot NIFTLTIFXCYR

LABORATORIES.,

general offices
5200 W. Jefferson Blvd./lLos Angeles 90016
(213) 936-81B5 Telex: 69-1398

6 Circle 6 on reader service card

INCORPORATED

eastern office

1224 Anderson Ave./Fort Lee, N.J. 07024
(201) 224-6900 Telex: 13-5332

Readers’ comments

We have enough problems

To the Editor: Many persons, myself
included, will not buy an electroni-
cally controlled car if we are given
any reasonable alternative. First, we
question the reliability of a complex
electronic system in the harsh envi-
ronment of a car, which makes a
spaceship look by comparison like a
baby buggy.

Second, considering the present
difficulty of getting competent ser-
vice, we doubt the ability of the
automotive establishment to satis-
factorily diagnose and repair such a
system, even given elaborate moni-
toring facilities. Who, after all, will
maintain this diagnostic equipment?

Finally, we foresee astronomical
repair bills as service personnel fran-
tically replace major assemblies to
repair the myriads of subtle mal-
functions not anticipated in the
design of the automated test equip-
ment.

Dale Hileman
Sphygmetrics Inc.
Woodland Hills, Calif.

So do the cities

To the Editor: I would like to suggest
an optional strategy for those munic-
ipalities that cannot afford the cost
of increasingly sophisticated traffic
radars designed to defeat radar
detectors [“Highway radar eludes
detectors,” Sept. 15, p. 44]. If the
radar is used in the departure mode
(receding target), the radar detec-
tors are totally defeated.
Daniel A. Langiani
Gloucester, Mass.

Corrections
There were several minor errors in

" the schematic diagram of the select-

able pulse time—dead time counter
that appeared in the Oct. 13 issue
[“Counter and switches select pulse-
train length and dead time,” p. 97].

The Q output, not the Q output, of
the 7472 flip-flop should be connect-
ed to G6, and pin 1 of the 7490
counters should be connected to pin
12, not pin 14. Also, the 7472 clock
input should be driven by G5 and the
J and K inputs connected to the 5-
volt power source.

Electronics /October 27, 1977



Investment Energy

What kind of power is needed to ‘seed” the
energy sources of the future?

'.l”‘— : il

THE TECHNOLOGIES which offer
the brightest promise of a major
contribution to tomorrow’s energy
economy share a common need. In all
cases, a large investment of energy is
required, before a return on invest-
ment can be realized.

In most approaches, this invest-
ment is an integral part of the produc-
tion cycle—creating the environment
in which energy generation can occur.
In others, it’s needed to prepare the
materials and components that go into
the process. But in all cases, the in-
vestment is massive...and it must be
delivered with exceptional precision
and managed with exceptional sen-
sitivity.

UVC has won a position of leader-
ship in this demanding field—through
long-term participation in the re-
search, development and testing of
advanced energy systems...and the
provision of power for high-energy
applications in such related areas
as particle acceleration, high-volt-
age power distribution, and laser
systems.

are ventures of historic importance,
and deserving of our best talents and
highest efforts.

Fusion Through Plasma Heating
and Magnetic Confinement

Progress continues toward the goal
of achieving controlled thermonuclear
reactions by the heating of isotopes of
hydrogen (available in limitless quan-
tities in the world’s oceans) to stellar
temperatures. Methods of maintain-
ing such astronomical temperatures
for sufficient periods of time include
various ‘magnetic confinement’
schemes. The most promising of these
are being investigated with reactors of
the so-called tokamak (ORMAK)
designs.

UVC equipment is presently in use,
powering the neutral injection sys-
tems for heating of such reactors, at
the Oak Ridge National Laboratory,
Princeton University, The University

~ of California at Livermore and Berke-

ley, and at private corporations funded

- by ERDA. These units, supplying

Basic structure of the tokamak
device (ORMAK) at Oak Ridge.

While the “payout’ on investment
in some of the fields in which we’re
involved may be a decade or even a
generation away, we know that these

Electronics /October 27, 1977

energy for particle acceleration and

. deceleration, include the largest,

highest-power equipment ever de-
livered by UVC.

Fusion Through Laser Implosion

Another dramatic approach to con-
trolled fusion involves the ignition of
thermonuclear reactions by subjecting
tiny pellets of hydrogen isotopes to
intense bursts of laser light. UVC has
developed a wide variety of power

supplies for laser fusion experiments
... including work being done at the
Livermore laboratories of the Univer-
sity of California, where an effort is
under way to generate the most pow-
erful pulses of light ever created by
man,

Laser'implosion of a pellet.

Uranium Enrichment for Nuclear
Power Generation

The ‘enrichment’ of uranium, by
the separation of specific isotopes
from the natural metal, is essential
for the manufacture of the rods which
fuel most types of nuclear fission
reactors. Here, too, alaser application
holds great promise for bringing new
efficiency and economy to what has
been an extremely costly and difficult
process.

And here again, UVC power sup-
plies are playing an important role in
bringing this new technique to frui-
tion.

What Can We Do For You?

Whether you’re concerned with
advanced energy systems or more
conventional power problems, you
too may profit from UVC’s uncom-
mon competence. If you’d like to dis-
cuss how we might add some Invest-
ment Energy to a project of your own,
please call or write: Dept. E10.

Universal Voltronics Corp.
27 Radio Circle Drive

Mt. Kisco, New York 10549
(914) 241-1300

Circle 7 on reader service card 7



Get the
scope you

Now!

need-

Our “Instrument Professionals”
will tell you which scope will

do the job best, at the lowest
cost, make immediate delivery
and guarantee performance.
Write or call for data on our other
specialties: Instrument Leasing *

Computer Peripherals * Equipment

Sales « Instrument Service.
Circle 8 on reader service card

Caoll & af

Continental

Rentals

Div. Continental Resources, Inc.

175 Middlesex Turnpike, Bedford,

MA 01730 (617) 275-0850

FOR IMMEDIATE RESPONSE CALL:
N.E. (617) 275-0850; L.1. (516) 752-1622;
NY, NJ (201) 654-6900;

Gtr. Phila. (609) 234-5100;

Wash., D.C. area (301) 948-4310;

Mid West (312) 439-4700;

So. Central (214) 690-1706;

Costa Mesa, CA (714) 540-6566;

L.A., CA (213) 638-0454;

Santa Clara, CA (408) 735-8300.

News update

B Shipments of the large-scale digi-
tal computer built by National
Semiconductor Corp. and marketed
by Itel Corp. of San Francisco have
been going on since the spring, and
the deal between National and Itel is
still in effect.

The computers are direct emula-
tions of 1BM’s System 370/158,
which run on 1BM’s own software
[Electronics, Oct. 14, 1976, p. 29].
However, the National-Itel machine
sells for half the price of the 1BM
370/158, which can range upward
from $2 million. The emulation also
claims for itself higher performance:
a minimum of 25% more through-
put. Itel’s sales targets are the more-
than-1,000 model 158s in place.

Bernard Cole

B Control Data Corp. and Litton
Industries Inc. have finally begun
fabricating what are perhaps the
largest displays ever built with their
technologies—and the two are using
different and competing technolo-
gies. The displays, which combine
standard military paper maps and
computer-generated tactical display
data, are being built under the joint
Tactical Display System project of
the U.S. Army and the West
German Ministry of Defense [Elec-
tronics, June 10, 1976, p. 25].

The displays are 1 meter by 1
meter. CDC’s technique is to place a
transparent one-color (orange-red)
plasma panel over the maps; Litton
puts the maps over a three-color
(red, green, and amber) light-emit-
ting-diode display and shines data
through the maps, says Sid Littman,
program manager at the Army Elec-
tronics Commands, Fort Monmouth,
N. J. Litton had problems in getting
enough light to shine through the
map, while cpC experienced some
trouble with its basic display tech-
nology, Littman says. However, he
adds, “both firms have solved their
technical problems. They are fab-
ricating displays and it looks like
they got what they want.” Fab-
ricated systems should be ready by
next May or June, though initial
delivery was scheduled for early
1978. Bruce LeBoss

Gas Sensing Semiconductor

FIGARO
“GAS
SENSOR
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FIGARO ENGINEERING INC

®Head Office: 373

.3 Higashitoyonaka. Toyonak
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Our Strict Production |
Control System with

Full Automation Guarantees |

Quality and Uniformity a

of Products.

This is Our Everlasting Target. |

Miniature lamps: Sub-miniature lamps: ;
Various base caps: All other parts for lamps:

SAKATA MANUFACTURING CO.,LTD.
14-12, 3-Chome, Hatanodai, .
Shinagawa-ku, Tokyo, 142, Japan

Cable Address: “SAKATABASE” TOKYO
Tel: (03) 781-6078
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Fujitsu's
7071/7072 1K
ECL RAM
delivers 10 ns
maximum
access time.

Please send me data on the 7071/7072
1K ECL RAM 0

Please send me the Fujitsu short-form product
selector guide

Please send me the Fujitsu IC Catalog

Please call me to discuss an immediate application

Name Title
Organization

Address

City State
Zip Telephone ( )

Electronics /October 27, 1977

Attention, next-generation system
designers! You're going to need the
fastest main-frame, scratch-pad, con-
trol and buffer memory you can get.
And you can get it only from Fujitsu!
It's our 1K ECL RAM—the 7071/7072.
The 7071/7072 is available immedi-
ately, in volume. it delivers 7.5 ns
typical access time (10 ns max.) in the
H version and 12 ns typical access
time (15 ns max.) in the N version.
Organized in 256 x 4 format, the new
Fujitsu 1K ECL RAM is fully com-
patible with the 10K-series family. It
can be configuredasa 512 x2 or a
1024 x 1 RAM, by using the unique
block select inputs. For high-density
applications, it offers 0-75°C oper-

ating temperature range. Power dissi-
pation is a low 0.8 mW/bit. The 7071 is
offered in a 24-pin square package.
Prefer a DIP?—the 7072 is our 22-pin
model. These are the specifications
and characteristics designers are ask-
ing for—and the rest of the memory
world is trying to match.

Our state-of-the-art ECL process
technology is at the heart of this
remarkable RAM achievement. It
enables us to deliver not just raw
speed but consistent characteristics in
any quantity you need. Plus demon-
strated in-the-socket reliability. Relia-
bility that's building loyalty among
users who cannot afford to compro-
mise their reputations.

You can't best Fujitsu when it comes
to memory and memory-peripheral cir-
cuits. We deliver the broadest line by
far: bipolar and MOS; size/price/per-
formance for every application; speci-
fications that never vary, no matter
how many you need. For more details
on the 7071/7072 and Fujitsu's com-
plete memory IC product line, return
the coupon or call us in Santa Clara,
California for the name, address

and telephone number of you local
representative.

AMERICA INC.

2945 Oakmead Village Court

Santa Clara, CA 95051

(408) 985-2300

Telex: 357402 ¢ TWX: 910-338-0047

Circle 9 onreader service card 9
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R6500: the third generation
microprocessor system

Now you can move up to the proven 2 MHz
performance of an NMOS 8-bit micro-
processor, the R6500 from Rockwell.
Third-generation R6500 architecture
andinstructions with 13 powerful addressing
modes make it easier for you to design
more functions in, more cost out. And the
R 6500 is design-compatible with systems
you may now be using.

R 6500 economics are on your side
Smaller R6500 chips and single 5V power
supply keep costs down as performance
goes up. To get the right fit, choose from

10 software-compatible CPUs, eight ver-
satile I/Os, ROMs, RAMs, and memory-
I/O-timer circuits.

R6500 CPU Options

[ 4o-pinDIP 28-Pin DIP l
TR6503|R6504|R6505
R6502|R6512|R6513|R6514 R6515 | R6506 |R6507
- —4—- ——+

65K | 65K | 4K | 8K | ax | ax | &K

_—

-Memo—ry Address Space

f ~T-
Interrupts — Maskable Yes Yes Yes Yes Yes Yes T No
—Non-Maskable | Yes Yes Yes No No No No
— 4 +— — - —— < —

= _
SYNC — Output indicates

op code fetch cycle Yes Yes No No | No No No
P 34 | _l_

- —_— — 1 W <+

RDY —Single step and slow

memory synchronization Yes Yes No No Yes No Yes

— — — 1 —+— —t —t—

@, Clock Output Yes Yes No No No Yes No
1 — o —— — — _f_

DBE — Extended Data

Bus Hold Time No Yes No No No No No
[ — S 1 _ 1

1/0 Devices
DESCRIPTION

PART # [ NOMENCLATURE

R6520 | Peripheral Interface
l Adapter

2, 8-bit bidirectional |/O ports;
4 peripheral control/interrupt lines

PIA functions plus 2, 16-bit program-
mable interval timers/counters.

R6522 | Versatile Interface
| Adapter

R6530 FROM-RAM-I/O-Timer 1024 x 8 ROM, 64 x 8 static RAM;

2, 8-bit bidirectional data I/O ports;

2 programmable data direction
registers; 8-bit interval timer. l

+ 2
R6532 |RAM-I/O-Timer 128 x 8 RAM; 2, 8-bit bidirectional ]
data ports; 2 programmable data
l Jdirec(ion registers; 8-bit interval timer.

PLUS ROMS, RAMS...AND MORE ON THE WAY _

Electronics / October 27, 1977

Rockwell adds solid development

support
For fast and efficient system design,
Rockwell offers SYSTEM 65— one of the
smartest and lowest-cost, disk-operating,
complete development systems available.
It's equipped with two mini-floppies, resi-
dent two-pass assembler, text editor and
monitor/debug package.

KIM-1, TIM, timeshare, complete docu-
mentation, plus extensive applications
engineering are also available.

Rockwell is delivering in

volume now

R6500 circuits are already being produced
in quantity with Rockwell’s N-channel,
silicon-gate, depletion load process.

R6500 devices and SYSTEM 65 devel-
opment microcomputers are now available
at your local Hamilton-Avnet or Schweber
distributor.

And new chips are in design. The first,
a fully static 32K ROM, is now in
production.

For your R6500 brochure write:
D-727-F, Marketing Services, Microelec-
tronic Devices, Rockwell International,
P.O. Box 3669, Anaheim, CA 92803, U.S.A.
or phone (714) 632-3729.

‘l‘ Rockwell International

..where science gets down to business
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A little knowledge about
computers can be expensive.
Alotcanbefree.

v o
/ \ /
LN
- :’ .= -
v —)
4 2
1. The inside story on how our full 2. How Commercial ECLIPSE 3. The secret of having computer power where
PRODUCT LINE makes the difference  Systems answer the diverse demands

your business needs it. Our book on CS/40
to you. business makes today on a data system. SMALL BUSINESS SYSTEMS tells.
Reader Service #140

Reader Service #141 Reader Service #142
G i 3
i ——

: . :
| & _Ul—y
'mL - A
4. Describes seven important SUP- 5. Find out how our Real-Time Disc
PORT SERVICES that get systems Operating System SOFTWARE can get

up and running, then keep them there. you on-line fast, and keep you there.
Reader Service #145 Reader Service # 146

6. IT'SSMART BUSINESS to
know how our way of doing business
benefits our customers.

Reader Service #148

st
=

7. How OEM’s solve the dilemma of 8. What you need to know about getting 9. The last word in microprocessor-
keeping their system costs down with our  everything for a DATA ACQUISITION  based microNOVA systems with full
NOVA 3COMPUTER FAMILY. and CONTROL system from one place. 16-bit NOVA architecture.
Reader Service #149 Reader Service #150 Reader Service #151

1
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10. The amazing story behind our umque
heuristic MULTI-PROGRAMMING

operating system.
Reader Service #194

13. A wealth of information about how
our computers are being used in actual

APPLICATIONS.
Reader Service #197

16. What'’s the most you can expect to get from
a mid-range mini today? What you get with
an ECLIPSE S/130 — the standard setter.

Reader Service #200

19, 1976 was a very good year. Our
ANNUAL REPORT could be
good for you.

Reader Service #203
Electronics /October 27, 1977

p—
11. What to do when you need fast, 12. NOVA 3 systems, software and
fast access to MASS STORAGE. support let you customize a system to

your application.

Reader Service #195
Reader Service #196

“g /1
%E..

14. Wonder what sets the benchmark 15. Is there a sensnble way to use computers
for big performance computer systems? inDATA COMMUNICATIONS?
Wonder no more, it's ECLIPSE S/230.  The message comes through clear.

Reader Service #198 Reader Service #199
>
VEAMINALS
'I‘HK[;’; I/
é THE WY
3 —
~ om =
-TZ,
17. You want terminals that work the 18. Our whole SPARE PARTS
same way you do? You want the facts on catalog. They're too important to be
our DASHER TERMINALS. kept a mystery.
Reader Service # 201 Reader Service # 202

D D SN S NN NS NN BN I GEN GEE GED BN NN GNE GEN (NN GEE BB I G .
Mail to: Data General, Westboro, MA 01581
"1 Yes, I'd like to pick your brains. Please send me the brochures I have circled.
"1 1'm in a hurry. Have your sales representative bring in the brochures I have circled.

i
|
Brochure numbers: 1 2 3 45 6 7 89 10 11 12 13 14 15 16 17 18 19 |
Name Tite |
Company l
Address Tel. l
City State Zip l
i
]
|
|

Data General, Westbro, MA 01581, (617) 366-8911. Data General (Canada) Lad., Ontarivi. Data General, Europe,
15 Rue Le Sueur, Paris 75116, France, 50-006-06. Data General Australia, Melbourne (03182-1361.

©) Nova and ECLIPSE are registered trademarks of Data General Corp., 1977, DASHER 1s a trademark of Data General Corporation.

v DataGeneral

© Data General Corporation, |977J
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ZIP DIP" 1
SOCKET/RECEPTACLE
SERIES

IMPROVED TEXTOOL SERIES
INCREASES VERSATILITY
AT COMPETITIVE PRICES

The ZIP DIP Il socket/receptacle series offers
all the advantages of TEXTOOL's original
zero insertion dual-in-line package models
plus increased socket versatility and reduced
receptacle pricing

The ZIP DIP Il socket features an en-
larged entry for use with an even wider range
of devices and a flat top plate for easier entry
and extraction. Contacts are on even 100 mil
spacing (300-400-600 mil) for more conve-
nient mounting on standard hardware

A built-in “‘stop™ insures that the ZIP
DIP I} handle can't be easily over-stressed.
Top mounted assembly screws facilitate the
replacement of damaged or worn internal
parts. TEXTOOL has strengthened both
hardware and plastic for increased reliability
and screw mounting of the socket to the ZIP
DIP I receptacle makes possible a more
positive locking system

The ZIP DIP Il recep-
tacle (left) has all the fea-
tures of previous ZIP DIP
receptacles, yet at a lower
price. It virtually eliminates
mechanical rejects, 1S a
disposable plug-in unit re-
quiring no soldering and has a typical life of
25,000-50,000 insertions. The receptacle is
ideal for high volume hand testing and, since
replacement time is eliminated, a test station
can process literally millions of devices be-
fore it must be replaced

Oelailed informalion on these and
other producls from TEXTOOL . . . IC, MSI
and LSI sockels and carriers, power
semiconduclor test sockels, and cusltom
versions . .. is available from your
neares! TEXTOOL sales representative or
the faclory direct.

PRODUCTS, INC.

1410 W. Pioneer Drive « Irving, Texas 75061
214/259-2676

14 Circle 14 on reader service card
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Nobel winner Anderson awaits
practical uses for advances

“It’s very hard to fight an existing
technology that’s doing the job,”
says Philip W. Anderson, consulting
director at Bell Laboratories’s Physi-
cal Research Division in Murray
Hill, N. J., and cowinner of the 1977
Nobel Prize in Physics awarded by
the Royal Swedish Academy of
Sciences. Cited for his contributions
during the late fifties and early
sixties to the understanding of local-
ized magnetism in metals and the
formulation of the idea of localiza-
tion in disordered materials, Ander-
son helped lay the groundwork for
the magnetic-bubble and Josephson-
junction (superconducting) technolo-
gies in the first instance, and amor-
phous semiconductors in the second.

Amorphous devices are now being
applied in computer memories and
as photoelectric light-sensing ele-
ments, while magnetic bubbles and
Josephson devices may play roles as
storage memories in telephone and
computer equipment. But the mild-
mannered, 53-year-old theorist, is
careful in predicting other applica-
tions. “A new technology has to have
enormous advantage in the face of
the cost of the engineering develop-
ment needed to build it up,” he says.

Door opener. It will not be easy for
anything to replace existing silicon-
semiconductor technology because,
as he points out, “all the engineering
development has been done. How-
ever, if present semiconductor tech-
nology fails to do the job, then the
door is open for a new technology,
like amorphous semiconductors, just
as vacuum-tube technology failed in
computers and opened the way for
transistors.”

One suggested use for glassy-like
amorphous devices, which should be
cheaper to manufacture than crys-
talline silicon, has been in solar-
energy converters. Anderson, who is
part-time physics professor at
Princeton University, cautions that
though advantages may be there,
practical realization is not.

His work at present is still in the
theoretical realm, delving into amor-

UL G -
Winner. New technology will find a place if
the old fails to do its job, Anderson says.

phous semiconductors and random
magnetic alloys. He does express
faith in at least a couple of the new
technologies, saying he has “great
hopes for Josephson technology as it
applies to high speed computers and
their use in the communications
field.” Likewise, he expects good
things from magnetic garnet bubble-
memory devices.

Ferris wants to assess
impact of FCC policy

One of Charles D. Ferris’ first prior-
ities when he took over as chairman
of the Federal Communications
Commission on Oct. 17 was to
upgrade the Office of Plans and
Policy. He wants that office to make
the Fcc able “to forecast trends,
rather than react to them” and to let
the commission “assess the impact of
its decisions, rather than being told
about the impact by others.”

If Ferris can achieve that, it will
be more than his predecessors could
do. Since being set up in 1971, the
office has by and large been ineffec-
tual, for lack of authority to acquire
data from the FcC’s other bureaus.
Should Ferris change its role and
image, his success will mark him as
an accomplished politician.

The political skills and con-
nections of the new Fcc chairman
have already attracted notice. For
example, before his most recent job
as general counsel to House Speaker
Thomas P. O’Neill Jr., Ferris served
12 years on the Senate Democratic
Policy Committee, where he rose to

Electronics /October 27, 1977



"Rodak helped us set up
a reprographics program
that could save us more

than *10Q000 a year.

Dennis Thurgood,
Document Control Manager,
€IMCO PMD Division,
€nvirotech Corporation,

Salt Lake City.

"EIMCO PMD is a leading manufacturer
of pollution control equipment. Since much
of this equipment has custom engineered
features, we generate more than 2,000
drawings a month.

"We started working with Kodak back in
1973, expanding our microfilm capabilities.
Most recently, we set up a reprographics
center with a Kodak Startech processor.
Doing the photoreproduction work internally
has resulted in substantial dollar savings.

"Also, we have increased the individual
drafter’s capacity. Before, he was doing a
basic pencil-to-paper operation. Now he
comes to us and says, '| need to get from
here to here, can youlhelp me?' And we can.
Scissors drafting, opaguing, second origi-
nals via blowbacks from microfilm are all
part of our capabilities. Making the drafter
more efficient is probably the major justifica-
tion for the installation.

“And it's certainly paying its way. We
figure we'll save more than $100,000 a year
for the next five years. We've reduced cost
by doing photoreproduction work internally;
saved drafting time through reprographic
techniques; and we've gotten our files under
control with microfilm’’

Reprographics can help you, too.

Send for more details about EIMCO’'S
use of reprographic techniques; plus a
complete listing of Kodak products and
other applications. Write: Eastman Kodak
Company, Graphics Markets Division,

Dept. R4805 |, Rochester, NY. 14650.

VERSATILITY IN
REPROGRAPHICS

Circle 15 on reader service card

(<




\ require
small

WIMA FKS 3
1000 pF up to 0.047 pF

WIMA FKC 3
100 pF and up

WIMA MKS 3
Up to 0.47 pF

WIMA FKS 2 min

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

Cast-moulded
capacitors

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

dimensions.

Write for our new catalogue.

WILHELM ™
WESTERMANN

Spezialvertrieb Elektronischer
Bauelemente

D-68 Mannheim 1

Fed. Rep. of Germany
Augusta-Anlage 56

P.O. Box 2345

Tel.: (0621) 408012
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New head. FCC chairman Charles Ferris
seeks to upgrade Office of Plans and Policy.

the post of chief counsel.

“The Fcc is going to need a well-
connected politician next year when
Congress takes up the Bell bill,”
notes one industry lobbyist. Formal-
ly titled the Consumer Communica-
tions Reform Act, the controversial
Bell bill—so called because of its
strong support by American Tele-
phone & Telegraph Co.—will at-
tempt to rewrite and update the
1934 Communications Act that set
up the Fcc.

Ferris displayed one sign of his
political savvy by carefully avoiding
any prejudgment of the pending
legislation. Calling competition and
related telecommunications issues
“the biggest challenge facing me,”
the 44-year-old lawyer cautiously
observes, ‘“‘the law prohibits my
favoring competition just for com-
petition, equally as it would rule out
monopoly just to preserve monopoly.
The goal must be what course best
serves the public.”

The new chairman began his
career as a research physicist for
Sperry Gyroscope at Great Neck,
N. Y., in 1954 after receiving a BS
from Boston College. But he re-
turned there in 1961 to take a law
degree, going on later to Harvard
University’s Advanced Management
Program at the Graduate School of
Business.

Ferris professes strong advocacy
of government in the sunshine and
says he will run “an open commis-
sion. . . . I want the public to know
who I meet with and what I meet
with them about.”

Electronics /October 27, 1977



SSR UPDATE

Our

International

Connection

The European market demanded a high voltage
AC solid state relay with a challenging com-
bination of performance features such as:
e 3750VRMS optical input/output isolation to
meet VDE and IEC specs
e 800 volts peak blocking voltage for high
overvoltage transient immunity
e 480VRMS output voltage rating for refiable
3-phase switching
® 200V/psec min. off-state dv/dt rating
e Steady state load current ratings up to
40 Amps

‘) TELEDYNE RELAYS

We met that challenge with our all-new 621
Series. Factis, Teledyne designed it from the
ground up to achieve all of the above—from pc
board layout with wide tracking distances for high
voltage isolation to a highly functional case
configuration with deep recessed terminals. Other
features include logic compatible input drive
circuitry, and zero voltage turn-on to reduce EMI.

For complete specification data, contact your
local Teledyne Relays sales office. You'll find
we have the experience, products, and technical
support to meet all your SSR needs.

OTHER TELEDYNE AC SSRs

A. 601 Series*
5 and 10A (to 600V peak). Optically
isolated, zero voltage turn-on. Screw
terminals, quick disconnects, and
pch pin options.

B. 611 Series*
10, 15, 25 and 40A (to 600V peak)
Optically isolated. zero voltage
turn-on. Dual purpose screw/quick
disconnect terminals

C. 675 Series*
Low profile (0.5” max.) pc board
SSRs. Qutput rating 3A, up to 600V
peak. Optically isolated, zero voltage
turn-on.

D. 671 Series
1/0 Converter Modules. Special
purpose SSRs for use in
programmable controllers, machine
tool controis, etc. Mounting panel
available.

E. SerenDIP® Series”
TO-116 DIP package. Output rating
1A/280VRMS. Logic compatible 3.8
to 10vDC input.

F 970 Series MOVs
High voltage transient suppressors
designed specifically for use with all
Teledyne AC SSRs.

*UL recognized/CSA certilied.

3155 West El Segundo Boulevard, Hawthorne, California 90250

Telephone (213) 973-4545
Electronics /October 27, 1977
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And we speak it in many ways. Our entire MI Series
Connector line, for example, is designed to true metric
dimensions. And that includes everything from contact
centers to housing dimensions.

In addition, the MI Series meets the general requirements
of national and international testing and approval groups
—ranging from UL and IEC to CSA and VDE.

Even more important, wherever you may use MI
connectors, in New York or Sydney, you can depend on
first-rate AMP technical service. Because AMP has long
been a worldwide corporation with major factories and
engineering facilities in the leading countries. And that
means true in-depth support at home and abroad. Plus
practical first hand advice on international technical
requirements when you need it.

Even without international technical aid, AMP MI Series
Connectors are economical. Because they are part of
AMP’s exclusive Multimate Family. That means you can
use common contacts with a variety of connector families
and save on both tooling and inventory.

So it your product plans are international in nature,
be sure to get complete information on AMP MI Series
Connectors. Just call Customer Service (717) 564-0100.
Or write AMP Incorporated, Harrisburg, PA 17105.

AMP has a better way.

ANMP

INCORPORATED

Circle 19 on reader service card
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Cost advantages increase
potential applications.

Mostek’s new single-chip 3870
microcomputer is the answer to
maximum cost effectiveness in a wide
range of control and logic replacement
applications. Most obvious advantages
are software flexibility, fewer
components, low power and a 40-pin
plastic package. The device now
makes it economically feasible to
replace as few as 12 TTL packages in
an existing system while increasing
capability. And the 3870 pinout allows
applications to be implemented on
smgle-snded PC boards, further

2Kx8 mask programmable
ROM

Software compatible with
existing F8 family

LOGIC REPLACEMENT set o_f more than
S providing co
= DISCRETE LOGIC compatibili
POS multi i
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TTL compatible I/0



CHIP MICROCOMPUTER.
logic replacement.

EXY RESET EM u-7°
| o
\J
o g L |
J (4 .2 MK
3850 3853 '
p || cru sMI
W ront {L-;—;:
¢> 11 !
{ 28 .
| Il PROM I—
e
S
I l = ¥ |
' YO
MK 3871 ‘
I 2] -
5 = _ﬁ_ﬁ _____ J
vy PORT pORT  EXT

has ail'the answers. %ﬁ ar wmuoday

= me clﬁon for a free brochure d the
Most delivery, your versatile 3870 single-chip

%stek repredontatwe or distributor microcomputer.

10 oo MOdUIo ”N" . :- ;-‘:—:b.
. binary readable timer

Four modes of
vectored interrupts
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Intel delivers the 2147
memory technology

Imagine a 4K fully static RAM that runs at bipolar speed yet cuts power consumption
dramatically, all in a standard 300-mil wide 18-pin DIP

That's the new 2147 It’s a product of a new
High- performance MOS technology we call |
HMOS. The 2147 is in production and )
we're delivering it now. HMOS
makes it a new industry standard
in high speed, high density
memory. It's sure to change
the way you design high
performance memory
systems.

In fact, the larger the
cache, main or add-on
memory your design
needs, the lower the power
consumption per bit with the
2147 A unique new power-
down mode makes that power
reduction possible. When the
2147 is deselected it stands by at a
typical power dissipation of 50 mW
—less than 15 microwatts per bit. So
you can achieve major savings in
cooling and power supplies, in systems
large or small.

Access times range from 55t0 70ns 9§
maximum with identical cycle times. Typical *
operating power dissipation is 500 mW, with




Its HMOS, the new
that scoops bipolar:

worst case specs not much higher.

Throughput is always high because the
2147 can respond to select inputs as fast as
to address inputs. HMOS eliminates the
power-up delays of conventional power-
down techniques.

On top of this the 2147 is fully static,
eliminating the complications of conven-
tional high density RAMs, such as clocking,
address set-up or hold times. The 2147
operates on a single +5V supply and is directly
TTL compatible. It uses the industry standard
pin-out for 4K x 1 static RAMs. The chip
itself measures only 158 mils square.

Now Intel has an expanded family of
HMOS 1K and 4K high performance static
RAMs: the recently introduced 2115A/2125A
and now the 2147 Check 2115A/2125A and
2147 performance specs at right.

POWER REQUIREMENTS VS SYSTEM SIZE

250

200

150

100 —

System Average Icc Per 4K Device
mA

2147 HMOS

a ‘\

1K Bipolar

100% Duty Cycle

25% Duty Cycle

4K

!

32K

48K

Memory Size in Words

|

64K

HMOS RAMs
Current (mA) Access
Density Active Stand by Time(ns)
Typ. Max Typ. Max. Max.
2147 4K 100 160 10 20 70
2147-3 4K 120 180 15 30 D)

2115A/25A

1K

100

N/A

45

2115AL/25AL

1K

60

75

N/A

45

Order 2147's, 2115A’s and 2125A's from your local Intel distributor. Contact:
Almac/Stroum, Component Specialties, Cramer, Hamilton/Avnet, Harvey Electronics,
Industrial Components, Pioneer, Sheridan, L.A. Varah, Wyle Liberty/Elmar or Zentronics.

For more information write: Intel Corporation, 3065 Bowers Avenue, Santa Clara,

California 95051. In Europe: Intel International Corp. S.A., Rue du Moulin 4 Papier,

51-Boite 1, B-1160, Brussels, Belgium. Telex 24814. In Japan: Intel Japan Corp., Flower

Hill-Shinmachi East Bldg. 1-23-9. Shinmachi, Setagaya-Ku, Tokvo 154.

intal delivers.
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Editorial

Engineering employment: rerun?

There is increasing evidence that a boom is

in the making in engineering employment.

The classified pages are bursting with
recruitment ads, and at recent technical
conferences the headhunters were aggressively
evident. The Technical Demand Index, a
barometer of the demand for technical
personnel in all disciplines compiled by
Deutsch, Shea and Evans, a New York
recruiting firm, is at an 11-year high, exhibiting
an 80% rise since a year ago. While no one

is as yet willing to project a serious shortage

of engineers, the competition for available
people is unquestionably high. As one president
of a high-technology company recently put

it, “the next big problem in electronics is not

in technology but in human resources.”

The return of boom times for engineers
should stir a strong feeling of déja vu in those
of us who have been through this before. And
it should also stimulate feelings of alarm and
caution as industry tries to meet the upcoming
human resources problem in high-technology
areas, without repeating some of the past
mistakes.

Let’s just run through a reel or two from
the old movie. In the good old days, there
were boom times. Then, unexpectedly, an
economic slowdown hit. Companies retrenched
and laid off engineers. To the surprise of
everyone, the slowdown worsened and lasted
long enough to be called a recession. Companies
retrenched even more and laid off even more
engineers. Meanwhile, back at the engineering
schools, great numbers of students, drawn
into engineering by continuing predictions

24

of continuing boom times, waited to enter

the job market. Reel two, of course, shows
the disillusionment and sobering readjustment
forced on the too many who could not land

or hold on to the too few jobs.

The engineering profession has just been
through a good part of reel two and now it
looks as if the movie is about to start over.
But it’s not too late to write a new scenario.

Just a year ago on this page we pointed
out: “For some time it has been apparent
that the nation’s engineering schools are
turning out more EEs than industry,
Government, and academia can absorb.
Incredibly, despite studies by engineering
societies and warnings from a host of other
informed groups, there is no evidence that
steps are being taken to make sure that young
people entering an engineering career path
are presented with a realistic picture of their
prospects for jobs after their training is
completed.”

Now, as companies turn once more to the
engineering schools to fill the depleted
pipelines, it is their responsibility as well as
the schools’ to present a realistic picture of
career prospects and industry needs. They
should work closely together to ensure that
not only will industry’s short-term needs be
met adequately but that in the long term the
baleful effects of oversupply will be avoided.

It may be that, given the dynamics of the free-
wheeling electronics industries, it will never
be possible to damp down the supply and
demand oscillations completely. But it is
essential that everyone try.

Electronics / October 27, 1977



, ,1
T 3

-—

Lﬁm x,g ;;. i anl?

. Flve success stories: Each of these
proprietary LSI circuits made one of our customer’s
new products perform better and cost less.

That's our business. Making our customers’products better
by applying the advanced technologies of large-scale integra-
tion. We've done it hundreds of times, in a wide and growing

spectrum of product applications.

Take, for example, the multimeter cir-
cuit we designed for an instrument manu-
facturer. By miniaturizing functions in
the circuit, we made the product more
portable and more reliable. We also saved
the customer a goed deal of money in
assembly labor—enough to amortize his
development costs within a year.

Or consider the pair of ICs we devel-
oped for a CB radio manufacturer. One
of the devices, a Bipolar AM Receiver,
handles all functions batween antenna
ard audio. The other chip, a CMOS digital
frequency synthesizer, includes a pre-
scaler, a PLL and VCO. Providing over
8C% of the electrorics required to pro-
duce a C3 transceiver, this chip set is just
one example of how we can combine

system solution.

KEY: 1. OVM Circuit, 3% cigit, A/C converter; 2. LCD Watch
Circut, 6-cignt 6-tuncticn; 3. CB Scanner with ROM
4. Cargiac Pacemaker: 5. PLL Frequency Synthesizer

MICRO
POWER

both digital and linear processes to tailor a cost-efficient

And we are as reliable as you can get when it comes to

making custom LSI circuits. Our proven
production processes—HD/CMOS, Bi-
polar and the deposition of thin-film
resistors on LSI chips—consistently
produce high yields.

Exceptional noise immunity and high
switching speeds are standard perfor-
mance features—especially in our HD/
CMOS circuits. And because they con-
sume less power than microprocessor-
or IC-based systems, our devices operate
on comparatively smaller, less-expensive
power supplies.

If your potential application requires
more than a handful of standard ICs and
discrete components, you ought to think
about the advantages of converting to
custom LSI. Contact us today and we'll
help you write your own success story.

SYSTEMS

We sell more than circuits. We sell solutions.
3100 Alfred Street, Santa Clara, CA 95050, (408) 247-5350
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Our Model 100A/10 gives you more features per doliar
...that's why EDN selected it as a top product for 1977*

FEATURE MODEL 100A/10 HP-1607
Trigger Word 24 bits 16 bits
Data Displayed 3 bytes by 16 words deep 2 bytes by 16 words deep

(1 byte x 16 atany one time)

Data Collection Pre- and post-trigger Pre- and post-trigger

Display Mode Single/Repeat Sirgie/Repeat

Display Format HEX/OCTAL HEX/DETAL

Qualitiers 2 (both trigger word & clock) 2 (tngger word or clock)

Digital Delay 999 clock pulses or 99,999 clock pulses only
999 trigger words

Data Collection Rate 8 MHz 20MHz

External Scope Req'd Yes Yes

Auxiliary Memory No Yes

Map Mode No Yes

External Trigger Qutput Yes Yes

Logic Family Compatibity Allbut ECL Alt

Modularly Expandable Yes Yes

Intansified Trigger Word Yes Yes

Weight 7 pounds 14 pounds

Power 10 watts 120 watts

PRICE $599.95 complete $2900.00 plus probes

WHAT IF YOU DON'T NEED ALL THAT CAPABILITY RIGHT NOW? Fine. Start
with the Model 100A L_ogic Analyzer and save over 50%. You'llfinc that the Model
100A is a powerful 8-bit logic analyzer in its own right. Then add the mating Model
10 expander unit for an additional 16 bits when you're ready. (An optional
baseplate locks the two units together.) Incidentally, if you have a few spare hours,
purchase the kit veisions and save another 25% per unit.

WHAT ABOUT DOCUMENTATION? We've got it. The Model 100A and Model
10 each come with a comprehensive 100-page instruction and applications
manual. In fact, it you want to see how well these units can satisfy your application,

buy the manuals first for $4.95 each.
PARATRONICS, INC.

Far additional information or a demonstra-
Tel (408) 263-2252

tion, contact your local Paratronics, Inc
Stocking Sales Office or Paratronics, Inc
8C0 Gharcot Ave., San Jose, CA 95131

SALES OFFICES: AL, Huntsville (205) 533-5896; AZ, Phoenix (602) 253-6104; CA, Costa Mesa (714) 540-
7160, Sunnyvale (408) 733-8690; CT, Canton Center (203) 693-0719; FL, Winter Haven (813) 294-5815; HI,
Walklki {(808) 922-2152; IL, Eik Grove Vill (312) 593-0282; IN, Indianapolis (317) 293-9827, MD, Burtonsville
(301) 384-8500; MA, Wakefield (617) 245-5940; M), Northville (313) 482-1229, MN. Minneapolis (612) 781-
1611; NM, Albugquerque {505) 268-3941; NY, Syracuse (315) 448-1284, NYC, Eimont (516) 488-2100; NC,
Raleigh (919) 787-5818; OH, Centerviile (513) 433-8171, Cleveland (216) 331-0900; OK. Tulsa (918) 743-6892;
PA, Hatboro (215) 674-9600; TX, Houston (713) 461-4487; AUS, Victoria (03) 288-7100; BRAZ,, Sac Paulo
(011) 221-2456; CAN., Ontario (416) 275-2270; CAN., B.C. (604) 985-0511; DEN., Horsens (05) 61 11 00; FR

Paris 668 10-59; HOLL., The Hague 070-678380; 18., Tel-Aviv 282031; U.K,, Bracknell Berks {0344) 52929

* See EDN Magazine's "New Product Showcase Issue,” July 20, 1977.
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Meetings

Asilomar Conference on Circuits,
Systems, and Computers, IEEE et al.,
Asilomar Hotel, Pacific Grove,
Calif., Nov. 7-9.

Midcon, 1EEE, O’Hare Convention
Center and Hyatt Regency Hotel,
Chicago, Nov. 8 = 10.

Compsac 77—Computer Software
and Applications Conference, IEEE,
Sheraton-O’Hare, Chicago, Nov.
8§—11.

Magnetism and Magnetic Materials
Conference, IEEE, Radisson Hotel,
Minneapolis, Nov. 8§ —11.

AAMI/FDA Conference on Medical
Device Regulation, Association for
Advancement of Medical Instru-
mentation and U. S. Food and Drug
Administration, Hyatt-Regency Ho-
tel, Washington, D. C., Nov.
15-16.

26th International Wire and Cable
Symposium, U. S. Army Electronics
Command (Fort Monmouth, N. J.),
Cherry Hill Hyatt House, Cherry
Hill, N. J., Nov. 15—-17.

Electro-Time/77 U. S.—Design and
Manufacture of Electronic Watches,
International Society for Hybrid
Microelectronics, Florida Chapter,
Marco Beach Hotel, Marco Island,
Fla., Dec. 1 = 2.

Semiconductor Interface Specialists
Conference, I1EEE, Carillon Hotel,
Miami Beach, Dec. 1 - 3.

Chicago Fall Conference on Consum-
er Electronics, 1EEE, Ramada-
O’Hare Inn, Des Plaines, Ill., Dec.
5—6.

International Electron Devices Meet-
ing, 1IEEE, Washington Hilton Hotel,
Washington, D. C,, Dec. 5—-7.

National Telecommunications Con-
ference, 1EEE, Marriott Hotel, Los
Angeles, Dec. 5-7.

1977 Winter Simulation Conference,

IEEE, National Bureau of Standards,
Gaithersburg, Md., Dec. 5—17.
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S-D has just the right counter for your
communications and low frequency needs.

Communications Counters

Systron-Donner offers you a choice of no less than four communica-
tions counters from 100 MHz to 4,500 MHz. Small and lightweight, all
of these counters feature the latest advances i1 high speed, pracision
frequency measurement.

- Sensitivity: 10mV RMS (Models 6241A, 6242A, 6243A). Model 6244A:
10mV RMS to 500 MHz, —13 dBm above 500 MiHz. - Overload protec-
tion: Withstands high input signal levels without damage. - Display:
8 LED digits, 0.1 Hz resolution. - FTone measurement (opt.): Example:
measure 1020.01 Hz automatically in 1 sec. - Meet the whole family:
100 MHz Model 5241A — $595; 512 MHz Model €242A — $795; 1250 MHz
Model 6243A—3995; 4500 MHz Model 6244A— $215).

Low frequency counters, 10 and 80 MHz

Not all low cost countars are alike! S-D’s are differeni because they
can accurately measure most of the signals encountered in low fre-
quency applicat.ons. Here’s why:

- Three-position attenuator: x1, x10, x100. (avoids false counting)
- Offset contro! allows measurement of non-sinusoidal waveforms
- Four selectable gate times from 0.1 Hz t0100 Hz - 25 mV RMS s=2nsi-
tivity - Advanced input circuitry to assure error-free measuremants.
Model 6202B (10 MHe), $295. Model 62038 {80 MHz), $325. (U.S.
prices only).

For sales assistance, contact Scientific Devices or Systron-Donner at
10 Systroa Drive, Concord, CA 94518. Phone (415) 676-5000.

-~ SYSTRON @ DONNER— ]
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Our new 851 Digital Tester can
give you the leverage to con-
trol those costs.

Managing a service organization is no bed of roses. It's
big business. And it's continually gefting more costly.
Customer engineers, spare parts inventories, training,
designing for serviceability, documentation, and in-
strumentation all contribute to these spiraling costs. Be-
cause service is so important to the success of a com-
pany, you need to indentify those elements which have
-he greatest leverage for your service organization.

Consider instrumentation.

Typically it is less than 5°c of your overall service budget.
Yet the right test instrument can have a tremendous
impact on the other 95%...
training, salaries, inventory
| requirements, travel and
backup.

That's why we built the new
851 Digital Tester. It's a
synergistic:, new service in-
strument that combines the
‘unctions of many instruments in one pertable package.

‘We know that the task of servicing digital equipment is
threatening to outrun existing service resources. Your
tirst-line customer engineers are being required to make
more intricate measurements on increasingly complex
systems.

With the new 851, your first-line customer engineer will be
able to solve more problems in less time on the first call.
That's because he can rely on the measurement and
interpretation capabilities of the 851 to perform compli-
cated tests in the field. Not only does this save you the
expense of calling in the back-up engineer, but it also
gives your first-line engineer the satisfaction of solving
more problems on the first call.

A new concept in service instruments.

Your inventory of service instruments probably includes
oscilloscopes, DMM’s, counters,
timers, logic probes, thermometers,
and some special purpose test E
equipment.

A bench full of test equipment is a
great resource for your customer en-
gineer to rely on...as long as he
doesn't have to travel much.

But imagine a self-contained service
tnstrument that weighs only 13 7
pounds and makes most of those same measurements.

That's our new 851 Digital Tester.

The power of the 851 lies in the fact that even though this
one instrument makes the measurements of a variety of
test gear. it is also easy to use.

With just one turn of the knob you can dial 22 different
functions to make a wide ramge of system measurements
and tests.

851 Functions

MEASUREMENTS SIGNAL ANALYSIS SELF TEST

LOGIC STATE INDICATORS | TEST SIGNAL

I, LO, INVALID, ACTIVE |  EXERCISE FUNCTIONS
% BUTY FACTOR ADJUST PROBE
READOUT TEST

YOLTAGE
PEAK (25 ns to 25 ms)
AC TIME(20n8t0108)
[v'o] PERIOD
POWER LINE
INPUT LOG IS
THRESHCLDS

TEMPERATURE

FREQUENCY
PULSE WIDTH
INTERVAL
COINCIDENCE
TRANSITION

COUNTING
FREQUENCY RATIO
EVENTS BETWEEN

START AND
STOP PULSES

RESISTANCE
{0.112 ta 50 M)

TRANSITIONS BETWEEN
START AND
STOP PULSES

TOTALIZE

It's easy. Just dial a function, probe the circuit being
examined, and read the results directly from the auto-
ranging LED display.

And what about product support?
With Tektronix, it's worldwide.

Wherever in the world your service organization goes,
Tektronix is with you all the way. Servioe personnel at 46
Tektronix Service Centers in the U.S. as well as service
personnel in 50 other countries back our products.

Put the 851 to work in your
digital service environment.

The measurement capabilities of the 851 make it particu-
larty useful for sevicing computer peripherais, small busi-
ness systems, and industmal control equipment.

We had you inimind when we designed the 851 Digital
Tester.

For a demonstration, visit the TEKTRONIX booth at
WESCON. Detailed specifications. application notes and
a color brochure are also available for your information.
Please contact your Tektronix Field Engineer. Or write
Tektronix; Inc., PO. Box 500, Beaverton. OR 97077. In
Europe, write Tektronix Limited, PO. Box 36, St. Peter
Port, Guernsey. Channel Islands.

New concepts
in digital
service

Tektronix

COMMITIED TCHEXCHLIENECE
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MODCOMP

computers

are helping
bring back

On August 20, the National Aeronautic and
Space Administration launched the first of
two Voyager spacecraft atop a Titan
Centaur rocket for man’s most extensive
reconnaissance to date of the outer planets.
In September, the second Voyager was
launched. Both vehicles were placed in
trajectories that will take them to Jupiter
and Saturn and past several moons of both
planets. The spacecraft will arrive at Jupiter
in March and July of 1979, and at Saturn

in November, 1980 and August, 1981. One
of the Voyagers may then be targeted for
the first encounter with Uranus, some

1.7 billion miles from Earth, and possibly
Neptune. The decade-long journey could
take the vehicles to as many as 15 different
planets and satellites.

The success of the Voyager projects will
be measured by the ability of scientists to
track and monitor the activities of the
spacecraft and process the vital data
returned to Earth. These critical functions
are primarily performed for Voyager and
other ongoing space missions, including
Pioneer, Viking and Helios, by a series of
MODCOMP computers in the Deep Space
Network of Jet Propulsion Laboratories in

Artist’s concept of Voyager Spacecraft passing
Saturn—courtesy of NASA/Jet Propulsion Laboratory

the answers.

Pasadena, California, which includes
tracking stations throughout the world.

Meeting or exceeding exacting specifications
for performance and reliability such as
those required by NASA/JPL to help
guarantee the success of these missions,

is not unusual for MODCOMP. In fact, it
has become a way of life.

When it comes to solving problems with
computers, MODCOMP leads the way.
Whether your application calls for a single,
stand-alone system, or a full-blown network
of computers.

To learn more about how we can help you,
contact Modular Computer Systems, Inc.,
1650 West McNab Road, Ft. Lauderdale,
FL 33309, Phone: (305) 974-1380.

Solving Tomorrow’s Problems Today

European Headquarters:
Expcrt House, Woking, Surrey, England
Phone: (04862) 71471
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When you'’re small
you've got to be tough to last.

This rugged little %-watt fixed resistor (.145 L x .062 D) is hard to beat in durability. It's the
Type BB...part of a family that has passed nearly 800 million unit test hours without a
single failure. It's small enough to be mounted on .300 by .100 hole centers, eight
in the same space as one dual in-line package. It takes transient pulses that would
knock out most any film resistor of similar dimensions. Performance is excep-
tionally consistent from one resistor to the next. We have the space-saving
resistors you need. Our distributors have them when your need is now.

WW eliialility - —
=5

Proved in nearly 800 million unit
test hours without failure =

= Fotie Hozradszrap

characteristics offer out-
standing protection against

0&0’%’/@ transient surges.

typically less than 200 PPM over
normal operating temperature range
of +15°C to +75°C

¥ 9.0
f¥)) ALLEN-BRADLEY
oy, Milwaukee. Wisconsin 53204 & ECiae
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DEC Introducing
Its first 32-bit minl

Push Into In-circuit
tester market
speeded by Teradyne

Motorola lands
memory system job
called biggest of 1977

Intel reorganizes
microcomputer,
components units

Electronics/ October 27, 1977

Electronics newsletter

Digital Equipment Corp. is expected to announce its long-awaited entry
into the 32-bit minicomputer market. The system, to be named vax —for
virtual address extension—will prove to be a boon for PDP-11/70 users
who need the additional addressing capability, but wish to continue on
PDP software. With its own operating system for 32 bits plus compati-
bility with DEC’s 16-bit systems, the vAaX can directly address 2 megabytes
of memory, which DEC is implementing with its first wholesale use of
16,384-bit random-access memory chips.

Teradyne Inc., the Boston manufacturer of test and semiconductor produc-
tion equipment, is making its biggest move to date into the market for in-
circuit board testers with the introduction this month of its L529 assembly
inspection system. The L529 prescreens loaded analog, hybrid, and digital
circuit boards for between 70% and 90% of assembly and component faults
prior to functional testing of the board. Earlier this year, Teradyne
introduced the L429, which was limited to prescreening boards for short
circuits, but the new system puts Teradyne in direct competition with the
two small companies that have dominated in-circuit testing until now —
Faultfinders Inc. and Zehntel Inc. Teradyne’s Jeff Hotchkiss, product
manager for in-process test equipment, expects heavies GenRad Inc. and
Hewlett-Packard Co. to be close behind Teradyne into the in-circuit board
test fray, and for the competition to get “really fierce.”

A relative newcomer to the memory systems business has made what
shapes up as the biggest sale of the year. Motorola Semiconductor,
Phoenix, after barely one year in the business, has signed a contract with
the Link division of Singer Co., in Binghamton, N. Y., to supply 256-
megabit systems, each containing 18,000 16-k 6616 dynamic RAMs, and
6800-microcomputer control to replace rotating memory disks. Initial
orders are in excess of $1 million, potentially running as high as $20
million. Final competition was between Motorola and Intel Corp., which
was offering a charge-coupled-device version.

In response to ever-increasing pressure, especially from small, feisty
semiconductor manufacturers like Mostek Corp. in dynamic memories
and Zilog Corp. in high-end microcomputers, Intel Corp., Santa Clara,
Calif., has reorganized its operations into more manageable divisions. The
former microcomputer group has been split into two—a components
division headed by Leslie L. Vadasz, formerly assistant general manager
for microcomputers, and a systems division, headed by William C.
Davidow, formerly general manager for microcomputers.

The semiconductor components side of the house, which will be headed
by Edward L. Gelbach, formerly senior vice president and general
manager, has in turn been divided into two divisions—a fast static and
dynamic memory division headed by Ron Whittier, formerly director of
engineering for components, and a static random-access-memory, erasable
read-only-memory, and bipolar ROM division, headed by George Schneer.
Jack C. Carsten, marketing vice president, will have worldwide marketing
responsibility for components. Gelbach will also have responsibility for
special component developments for such dedicated applications as
automotive and telecommunications. This is the third reorganization of a
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major semiconductor manufacturer in the last few months, following
realignments at National Semiconductor and Fairchild.

Zilog chips In Microcomputer designers can look forward to powerful new entries next
. year at both ends of the performance spectrum. Zilog Corp. of Cupertino,
with more power; Calif., whose growing Z-80 microcomputer family v%as the first enhanced
Mostek enhances 3871 8-bit multichip design, will offer two: a single-chip Z-8 version for stand-
alone and minimum-chip controller configurations, and a 16-bit Z-8000
design for powerful high-end minicomputer applications. The expandable,
single 5-v Z-8, which promises to be the fastest one-chipper to enter the
market, can execute some instructions in as short a time as 1.5 us using a
4-MHz clock. The part has 2 kilobytes of read-only memory, 96 bytes of
random-access memory, and 32 input/output ports.

The 16-bit Z-8000, which functionally stands in the PDP-11/70 class,
will include difficult-to-implement multiply and divide instructions and
enough data-handling power to manage large blocks of external memory.
The company will also introduce the microcomputer industry’s first high-
level Cobol language set, for its midrange Z-80 family, in November and
Fortran in December.

Meanwhile, Mostek Corp. is planning an enhanced version of its stand-
alone 3871 one-chip design by year’s end. The part will have 4,096 words
of ROM —the biggest program capacity of any one-chip part—and 1,028
bytes of RAM, twice as many as the 3870.

Switching translistor Westinghouse Electric Corp.’s Semiconductor division in Youngwood, Pa.,
has developed and made available what is perhaps the biggest switchin
from Westinghouse transistor in existence. Designed for the industrial marketplgfe to eliminati
called biggest yet problems with thermal fatigue, the new D60T series devices, made with
the firm’s thyristor process, have a gain of 15 at 50 A and a peak-power-
handling capability of 200 A and 450 to 550 v. The stud-mounted devices
have fast switching speeds — less than 1-us turn-off and turn-on times.

Addenda Memory makers are having trouble delivering enough 16-k RAMs. Thus
the heavy demand is pushing average selling price to between $20 and
$30. Mostek Corp. is the leader with 800,000 units this year, followed by
Intel Corp. and Fujitsu Ltd. with another 800,000 between them. . . . To
conform to industry standards and in response to the success of unlatched
16-k dynamic RAMs, Intel is producing a new part, the 2117, that can
operate either latched or unlatched. . . . Engineers at Bell Laboratories in
Murray Hill, N. J., have developed a 16-k charge-coupled-device memory
optimized for 10-megahertz operation. While there are 65-k CCD memo-
ries, they operate in the 2-to-5 MHz range. . . . Harris Corp. has unveiled
four systems designed to automate newsrooms, composition rooms, and ad
departments of smaller daily newspapers with circulations of 20,000 to
50,000. Harris’s previous emphasis was on large metropolitan dailies. The
smallest of the new 2530 series, the 2531, which has four computer-linked
terminals, will sell for $225,000. Other prices range to $295,000. . . .
NASA is going to reorganize its headquarters “by way of streamlining
things,” says Administrator Robert Frosch. Details are due in mid-
November.
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DDC offers
two new hi-rel
four-quadrant

multiplying hybrid
D/A converters at
competitive prices.
The MDA 100 is a true
10 bit multiplying D/A converter with a full 10 bit
linearity. An 11 bit linearity unitis also available. The
16 pin MDA 100 is a pin-for-pin replacement for the
Analog Devices AD-7520 and the Hybrid Systems
HS-331.

The MDA 120 is a true 12 bit multiplying D/A con-
verter with a full 12 bit linearity. This 18 pin device is
pin compatible with the AD-7521.

Exclusive internal pull-up resistors guarantee
logic compatibility. DDC’s usual high reliability
features include welded instead of soldered lid
design for the ceramic package for the most rugged
military and industrial applications.

For hi-rel, high performance products DDC is
your first source. Write or call your nearest DDC
representative, listed in EEM, or call Mike Andrews
at 516-567-5600.

Multiplying DACs

from BEE

True 10 or 12 bit linearity.
Meets MIL-STD-883 €Class B.
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A Wholly Owned Subsidiary of ILC Industries, Inc

)

Airport International Plaza, Bohemia, New York 11716
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When the chips are down

Thelowest cost,
highest performance

mMIiCroprocessor wins.

And here it is: the 6500.

A full family of nine software com-
patible microprocessors, with com-
prehensive interface circuits and all
the supplementary memory you
could need. The technology is
N-Channel Silicon Gate with Deple-
tion Load implementation and lon
Implantation. This means the smallest
real estate coupled with high speeds
and a host of performance benefits.

Low Cost.

The 6500 is already established as
the most popular third generation
microprocessor family. We will ship
300,000 microprocessors this year,
for good reason. More capability at
remarkably low cost, for the chips
themselves, and for the overall
system.

The microprocessor itself is low
cost because:

- Smaller die than the 6800 or 8080.
- 28 pin versions available (pick the
one that’s right for you—pay only

for what you need).

- In high volume production —the
more we make the better we get and
the learning curve advantages derived
are passed on to the customer.

Your system will be low cost
because:

- Less ROM required for program-
ming code due to the flexibility
provided by having 13 different
addressing modes!!

- Minimum system requires only
2 chips. Select one of our micro-
processors, add a 6530 (RAM:
ROM:1/O:Timer) and you have a
microcomputer system.

- Lower component costs.

High Performance.
A fast 2MHz standard.

At 2MHz, the 6500 has a potential
throughput equal to a 6800 or 8080

running at 4MHz —if they could. All
our microprocessors are software
compatible within the group and bus
compatible with the 6800. Makes it
easy to improve performance and
costs in existing 6800 applications.

True Pipeline Architecture.

Unusual in a low cost microprocessor,
but even as the 6500 microproces-
sor is interpreting one instruction, it
is accessing the next memory loca-
tion. By doing its tasks in parallel,

the 6500 attains tremendous system
throughput, and overall performance
you'd expect to cost much more.

Thirteen Addressing Modes and
a Host of Other Advantages.

Our thirteen different addressing
modes include zero page and in-
direct indexed, features you'd not
normally look for in a low cost micro-
processor, but we have them. The
flexibility of these addressing modes
allows you to write your programs
using an average of 20-40% less
code. This means a savings in the
amount of ROM required.

With a choice of internal or
external clocks and drivers, you can
optimize the costs vs. timing control
requirements.

The 6500 family operates from a
single 5 Volt power supply; it has
true indexing capability, two inter-
rupt modes and addressable memory
range up to 65K bytes. It offers both
decimal and binary arithmetic.

Outstanding Interface Chips.

Our interface chips combine func-
tionswhich required several packages
in first generation microprocessor
systems. All feature 8-bit bidirectional
data bus for interface to the micro-
processor. The SY6530 has a 1K
byte ROM, 64 byte RAM, interval
timer and I/O.The SY6532 has 128
bytes of RAM, interval timer and 1/O.
The 5Y6520 Peripheral Adapter has

two 8-bit bidirectional data ports,
four peripheral control/interrupt
lines and is available at either 1 or
2MHz. It is a high performance
replacement for the 6820 Peripheral
Adapter. The SY6522 Versatile
Interface Adapter offers all of the
features of the 6520 plus latching
inputs, two fully-programmable
interval timers/and an 8 bit shift
register for serial interface.

Compatible RAMs and ROMs.

Where the application requires addi-
tional memory, we offer fully com-
patible 4K Static RAMs (2114) and
16K Static ROMs {2316A, 2316B).
Our mask programmable ROMs are
available in two week prototype
turnaround, and we're geared for
rapid shipments in production
volumes.

Multiple Sources, of course.
Rockwell and MOS Technology are
shipping identical parts on all mem-
bers of the 6500 microprocessor
family and interface circuits. New
designs are cross-fed among all three
as part of the cross-licensing agree-
ments. In addition to price and
performance, you're assured of
availability, too.

Complete Information is Free.
We want you to know all about this
low cost, high performance micro-
processor family. For data sheets on
any or all of our products, or more
detailed information, call or write to:
Jerry Demsky, Synertek,

3050 Coronado Drive, Santa Clara,
CA 95051. (408) 984-8900.

Twx: 910-338-0135.

Svnertek
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Don't waste money
and ruin PROM:s.

Move up to a first-rate programmer.

What defines a first-rate
programmer?

A first-rate programmer is
easy to use, safe (U.L. listed),
reliable, backed with a long-term
warranty, and flexible enough to
handle advances in PROM tech-
nology, a combination you get only
with a Pro-Log programmer.

Our systems take the mistakes
out of programming.

Our Series 90 PROM
Programmer walks you through the
programming process so there's
less chance for misprogramming.
Separate sockets for master and
copy PROMs make it impossible to
accidently destroy a valuable
master.

Vendor-approved programming,
full portability, free 2-year
warranty.

Using vendor-approved PROM
personality modules, Pro-Log’s
field-proven programmers program
every major MOS and bipolar
PROM.They also program generic
PROM families and do gang
programming.

They weigh less than 20
pounds so they go where you need
them. And they're backed by the
longest warranty in the industry, 2
full years parts and labor.

3 ‘m!

A first-rate programmer is
economical, too.

A Series 90 master control
unit costs only $1,800. A Series 92
PROM Duplicator master control
unit costs only $1,145. Single PROM
personality modules cost from $325
to $450. Generic modules start at
$350. Gang modules which program
8 PROMs simultaneously are $895.
All modules come U.L. listed and fit
both the Series 90 and the Series
92. Options include CMOS RAM
buffer (to 4K bytes), RS-232
(terminal or modem) interface,TTY,
parallel interfaces, paper tape
reader, U.L. listed erase light, check-
sum option, and Auto-baud*

Find out what else a truly first-
rate programmer has to offer.
Call or write for a free
pamphlet giving you comparison
checkpoints. Pro-Log Corporation,
2411 Garden Road, Monterey, CA
93940. Phone (408) 372-4593.

T |PRO-LOG

CORPORATION
Microprocessors at your fingertips.
*Trademark, Pro-Log Corporation
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Significant developments in technology and business

Optoelectronic
plug-in modules
aim at computers

Hewlett-Packard designs
transmitter, receiver units

to be linked by fiber optics

for computer-interface chores

Now making headlines in telecom-
munications, fiber optics may next
make it big in computing systems, if
Hewlett-Packard Co. has any hand
in the matter. To encourage such a
development, it has built optoelec-
tronic replacements for conventional
line drivers and receivers.

The firm’s Optoelectronics divi-
sion in Palo Alto, Calif., is readying
a pair of transmitter and receiver
hybrid-circuit modules designed to
make things easy for a would-be user
of fiber-optic cable. Moreover, ac-
cording to HP’s project manager, Del
Hanson, the modules are already
being tried out by a select handful of
original-equipment manufacturers.
These include OEMs involved in
computer-to-peripheral interface
and process-control applications—
areas HP will concentrate on develop-
ing—as well as digital communica-
tions. HP will not say who the OEMs
are. Also included are groups in
other HP divisions, whose feedback
should influence the final design.

System solution. “We have endea-
vored to solve a systems problem
rather than just offer a bunch of
parts the user musc put together,”
Hanson points out. Only a S-volt
supply is needed to put a user on the
air once a fiber-optic cable has
linked the transmitter and receiver
modules diagrammed at the right.
The light-emitting-diode transmitter
contains a modulator interfaced with
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the digital data input by transistor-
transistor logic. The receiver module
has a p-i-n photodiode detector and
100-decibel gain amplifier and in-
cludes automatic leveling circuitry to
accommodate a wide input dynamic
range.

But HP has not stopped there. It
has also designed into the receiver
automatic monitoring circuitry that
sends diagnostic pulses over the link
to check for continuity even when no
data is being transmitted. The
optical line-coding technique on
which the monitor relies is trans-
parent to the user and has been
patented by HP, Hanson says.

Each module comes in a five-pin,
single in-line package with an
optical-fiber connector. At 0.31 inch
high, they are about the size of the
small 9-v battery used in transistor
radios and can be plugged right into
existing data-communications
systems. “They replace the line
drivers and receivers that accept TTL
inputs and operate over a twisted
pair,” says Joseph Bagley, HP’s
product marketing manager.

Such twisted-pair links can reach
data rates of a few megabits per
second, but only over relatively short
distances, he explains. For longer
distances, the data must be fed into

5V
:
LA ! LIGHT-EMITTING-
tN TRANSISTOR PULSE DIODE DRIVER d
N LOGIC (SIPOLAR || (TEMPERATURE
AND VOLTAGE |_Ja T—
HRTFRAR COMPENSATED) OPTICAL
PORT
ON-OFF
ENABLE
— BURRUS LED
5 - EMITTER
o—1
oo TRANSMITTER
5V
—
. E HIGH-GAIN RECCOING i )
OPTICAL] AMELIFIER COMPENSATION BUFFERS TATA
PORT r ouT
S MONITOR
PHOTO AUTOMATIC . A
0I00E LEVEL .. )
OETECTOR CONTROL
-
GNO
RECEIVER

Almost complete. Transmitter and receiver modules contain the elements, like an automatic
level control, TTL buffers, and link monitor, that a user ordinarily would assemble separately.
All that is required now is a 5-V supply and an optical-fiber cable.
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Pluggable. Pair of optoelectronic modules
plug into printed-circuit board, shown with
circuits for handling data-encoding chores.

modems and sent over a telephone
line or dedicated in-plant line, but
then data rates are more limited —to
about 20 kilobits per second.

The fiber-optic modules, on the
other hand, will handle far higher
data rates—up to 10 megabits per
second, synchronously or asynchro-
nously —and for any distance up to a
kilometer with no adjustments, Ba-
gley points out. “With automatic
leveling, the system behaves like a
long TTL gate and requires no adjust-
ments to adapt to varying link
lengths,” he says. Also, the system is
far more secure in noisy environ-
ments and where protection against
lightning and freedom from ground
loops are essential.

Next year. “We expect to have
fiber-optic modules on the market by
the middle of next year,” Bagley
says. Except for the cable, Hp will
fabricate all of the system elements.
These include the connector and the
gallium-aluminum-arsenide Burrus-
type LED that operates at 820 nano-
meters in the infrared. Such LEDs
have long been products of the
Optoelectronics division, as well as
photodiodes, optical couplers, and
laser diodes.

The LEDs deliver 100 milliwatts of
optical power into the fiber at a drive
current of 35 milliamperes. Up to
1 km, the system’s bit error rate will
be 10-° for data rates to 10 Mb/s,
according to Bagley. For shorter
distances —up to about 300 meters —
a 20-Mb/s data rate with better error
rates is possible. O
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Fiber optics

Computer uses

stir interest at IBM

While Hewlett-Packard Co. readies
its new optoelectronic modules, none
other than 1BM is smiling on the
application of fiber optics to the
computer. At least, the technology
was viewed favorably by R. Gary
Burke, manager of advanced net-
works at 1BM Corp.’s System Com-
munications division at Research
Triangle Park, Raleigh, N.C., in a
paper he delivered earlier this month
at the International Telecommunica-
tion Exposition in Atlanta.

Burke maintains that fiber optics
will be welcomed into the computer
itself, not just into the telecommuni-
cations lines that link systems,
because of problems insoluble with
present technologies. This means
that fibers could very well be
replacing copper wires on a one-to-
one basis, rather than being used for
the multiplexing of thousands of
signals that their huge bandwidths
can readily permit. One reason, says
Burke, is the density of interconnec-
tions required for increasingly com-
plex computers: as many as 100
fibers per linear inch can be packed
together, compared with a limit of
20 wires. Moreover, other drawbacks
of wire, such as electromagnetic
interference, crosstalk, and the cost
of copper itself, should spur develop-
ment of cheap, noise-immune fiber-
optic cabling, he points out.

Market forecast. Agreeing with
Burke is Helmut F. Wolf, a vice
president at the market research
firm of Gnostic Concepts Inc., Men-
lo Park, Calif. In a paper also
delivered at the Atlanta meeting, he
predicted that as early as 1980 there
will be a $119 million worldwide
market for optical fibers and con-
nectors, and 16%—or about $19
million—will be used in computers
alone. By 1990, in fact, Wolf even
expects to see optical signals in data
processing —involving fully inte-
grated systems without the need for
electro-optic conversion.

Burke divides the computer appli-
cations into four areas according to
path length. The longest runs will be
in “data-highway” applications of up
to about 3 kilometers— for example,
in process-control systems where
wires must be run from many
sensors to central computers. The
fibers’ small size, low cost, and
immunity to interference will make
them a natural for the harsh envi-
ronment of in-plant networks just as
soon as reliable hardware for tap-
ping the fiber-optic cables is avail-
able, Burke says.

The second area of applications is
in what Burke calls extended ma-
chine rooms: computer centers with
mainframes and peripherals requir-
ing links of up to about 300 meters.
Here, fiber optics can overcome the
distance/data-rate tradeoffs of coax-
ial cable, covering much greater
distances without distortion. This is
particularly important in parallel
data transfer, where skew among
channels is intolerable.

Burke’s third computer hardware
segment that could be served by
fiber optics is on the level of local
attachment — word-processing and
small-business-system equipment in
offices and contained within a diam-
eter of 30 meters. The electrical
isolation that fibers afford, as well as
the ease with which they can be
hidden, is unmatched by wiring.

Finally, fibers will work right
down into the circuit board wiring
itself, requiring lengths of 3 m and
less. Here, fiber optics offering high
interconnection density without
crosstalk is right at home.

Hardware needed. When will the
switchover from wires to fibers
occur? As far as IBM is concerned,
Burke refuses, of course, to say. But
the transition hinges on more than
1BM’s desires, for qualified hardware
has yet to be made available. “We
need more development of output
devices and receivers,” Burke says,
to get out of what he calls “the
crystal set age,” referring to the days
of radio some 75 years ago. Also
needed are low-cost electro-optical
interfaces, he adds, concluding, “we
haven’t even got a single inexpensive
connector yet.”
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Photovoltalcs

Silicon ribbon attains
width of 3 inches

He has been able to do it only twice
now —pull silicon out of a melt in a
ribbon that is 3 inches wide. But for
A.l. Mlavsky the feat has heart-
ening implications. ““We have proven
the basic postulate that we can grow
silicon consistent with the goal of
cutting solar cell costs to 50 cents
per peak watt,” says the executive
vice president of Mobil Tyco Solar
Energy Corp. in Waltham, Mass.
But, he adds quickly, there is still
much to be done to perfect the
system, which relies on the process
of edge-defined, film-fed ribbon
growth that his company has pio-
neered.

Cartridge. Until now, Mobil Tyco,
formed in January 1975 by Mobil
Qil Co. (which owns 80%) and Tyco
Laboratories Inc. (20%), has been
able to repeatably produce only 1-
and 2-in.-wide silicon ribbon. For the
3-in.-wide ribbon, it has built a
special cartridge, shown at the top
right, that is placed above the
trough-like silicon furnace. The car-
tridge guides and cools the ribbon as
it is pulled through the same kind of
die used in the company’s conven-
tional film-growth process.

Growth is initiated by touching a
seed to the silicon meniscus that
forms at the top of the die. The seed
is then pulled up through the top of
the approximately 9-in.-high car-
tridge, and a belt and pulley system
moves the ribbon up. The shape of
the ribbon, including its thickness, is
controlled by the dimensions of the
slit in the die.

Altogether, about 4 feet of the 3-
in. p-type silicon ribbon has been
pulled through at a rate of 3 in. per
minute, using one cartridge at a
time. The ribbon has been about 0.5
millimeter thick. Thinner ribbon—
less than 8 mils thick—would be
suitable for solar cells and could be
grown faster. But to grow ribbon
faster, and thus bring costs down,
Mlavsky counts on using several sets
of die and cartridge simultaneously.
For example, Mobil Tyco has grown
three 1-in. ribbons at a time from a
single melt and has built a cartridge
and furnace system capable of
producing five 2-in. ribbons at a
time.

The work is being done under
contract to the Department of Ener-
gy as part of the Low-Cost Silicon
Solar Array Project administered by
the Jet Propulsion Laboratory in
Pasadena, Calif. The goal of the
project is to produce solar cells
costing SO cents per peak watt of
electric output power by the year
1986.

tered in Exeter, N. H.

New high in solar panel efficiency

While continuing to refine its cartridge-growth process for silicon ribbon,
Mobil Tyco Solar Energy Corp. has also reached a new milestone in solar cell
panel efficiency in a panel whose cells were made with its conventional edge-
defined, film-fed growth (EFG) process. A panel containing 42 cells each
measuring 1 by ¥« inch was rated earlier this month at an overall efficiency of
8.49%. Japan Solar Energy Co. recently reported efficiencies of 6.3% in
commercially available panels made up of EFG-grown cells [ Electronics, Oct.
13, p. 53]. The Japanese firm is partially owned and licensed for the EFG
process by one of Mobil Tyco’s parents, Tyco Laboratories Inc., headquar-

The Jet Propulsion Laboratory has reported panel efficiencies as high as
7.3% in panels made from circular cells that were part of a buy of 46
kilowatts of solar cells. Considering cell area alone, and not including the
borders of the package, the Mobil Tyco panel has an efficiency of 9.3%. A. .
Mlavsky, executive vice president of the company, stresses, however, that
the panel was carefully selected and that Mobil Tyco will not be in small-
quantity production of such efficient panels until next year. ‘“‘But it indicates
what we can do with the EFG process,’” he observes.

Electronics /October 27, 1977
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Grower. Special Mobil Tyco cartridge helps
cool 3-in.-wide silicon ribbon as it is pulled
from molten furnace. This annealing prevents
brittleness and shattering.

Mlavsky explains that the work at
this point is “aimed at getting the
mechanical bugs out of the design,”
rather than producing good-quality
silicon. “It’s a very complicated
piece of machinery,” he says of the
cartridge, “and we’re working at
modifying its cooling and heating
systems.”

The cartridge overcomes one of
the biggest obstacles to fast ribbon
growth: brittleness and the suscepti-
bility of the ribbon to shattering.
The wider ribbon can shatter easily
if it cools too quickly after being
pulled through the die. To solve the
problem, Mobil Tyco’s cartridge
incorporates heat-removal elements
made up of water-cooled shoes
through which gases pass to cool the
ribbon and solidify it faster. Then
the ribbon is reheated and cooled to
relieve the stresses that could cause
shattering.

As the ribbon is pulled up through
a set of cooling plates, its tempera-
ture drops gradually from about
1,200°C to 600°C. The pulley and
belt system that moves the ribbon
through the die and cartridge is
attached to the top of the latter.
When the ribbon reaches an appro-
priate height, it is scribed and
broken off, to be cut later into indi-
vidual rectangles for solar cells.

How wide will Mobil Tyco even-
tually grow the ribbon? Mlavsky is

41



Electronics review

not sure. “The size of the solar cell
would depend on the final panel size
in terms of current and voltage and
on the kind of cell-making ma-
chinery that is available,” he says.
“A very large cell would, for exam-
ple, be difficult to metalize, and
there are limits on the sizes of diffu-
sion furnaces and equipment for
putting down antireflection coat-
ings.” Accordingly, Mlavsky believes
that ‘“somewhere between 3 and 4
inches at the narrowest could be
optimum.” O

Displays

TI's flat CRT is
simply a flat CRT

The flat-screen replacement for the
cathode-ray tube is being vigorously
researched at various laboratories
with such approaches as liquid-crys-
tal, electroluminescent, and gas-
discharge technologies. But why not
just make a flat crT? Workers at
Texas Instruments Inc.’s corporate
research lab in Dallas have done just
that, building a crT with a display
area of 6 by 8 inches and a depth of

only 2 in. Comparable 10-in.-diag-
onal tubes used in data terminals
have a 12-in. depth.

Two changes make the thin size
possible, says William C. Holton,
director of the advanced components
lab and the group leader on the
project. First, the point cathode of
the conventional CRT is replaced
with an area cathode (an array of
closely spaced filament wires). Sec-
ond, a multilayer control and switch-
ing stack is inserted between the
cathode and phosphor screen.

The switching stack individually
addresses each dot of the five-by-
nine-dot matrix making up each of
the screen’s 1,920 alphanumeric
characters. It consists of three
layers, each with the five-by-nine
hole pattern for the characters
repeated 1,920 times. The first
enables one horizontal character row
at a time, while the second and third
enable individual rows and columns
of dots in each character. This
reduces the number of addressing
leads from the 590 typically required
for a gas-plasma matrix display to
only 108 for this tube, says Holton.

The cathode is actually an array
of oxide-coated tungsten filament
wires that generate electrons as a
directly heated cathode. It takes
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Experimental. Two-inch-deep cathode ray tube has 6-by-8-in. viewing area and relies on

electrons created by tungsten filaments that stream through holes in switching stack.

42

somewhat more power than the
small cathode in a conventional CRT,
Holton says, but the efficiency
overall is about the same, since no
power is required for deflecting the
beam, as it is for the conventional
tube with a deflection yoke.
Characters. The present version of
the 11 tube, which will be described
at the upcoming International Elec-
tron Devices Meeting in Washing-
ton, displays 24 rows of 80 charac-
ters each. Although gray scale is
achievable with pulse-width modula-
tion of the addressing signals, Hol-
ton says the major application
appears to be in character displays.
Holton emphasizes that TI’s flat
CRT is very much a research project.
But he notes that most of the effort
up until now has been directed
toward alphanumeric displays,
though video displays are not being
ruled out. For such uses, the major
problem will be in creating finer-
hole geometries for the increased
resolution that is required. O

Automotive

Electronics adjusts
shocks, smooths ride

As American cars get smaller, can
they still provide the good ride
familiar with larger ones? Monroe
Auto Equipment Co., the shock-
absorber manufacturer, thinks it has
come up with an electronic sensor
that will help them do so.

Monroe’s sensor replaces the me-
chanical height leveler that is
installed as an option on about 5% of
the full-size cars sold today. But
instead of relying on mechanical
means to sense the axle-to-body
distance, the firm has placed a light-
emitting diode and a pair of photo-
sensitive resistors inside the air
chamber of a standard air-spring
shock absorber. Ford Motor Co. and
Chrysler Corp. are reported to be
testing the system, and General
Motors Corp. is offering a similar
electronic setup for the first time on
1978-model cars.

Air-spring shock absorbers, which

Electronics /October 27, 1977



SORENSEN

IS THE SOURCE.

FORTWICE AS MANY OPEN-
FRAME POWER SUPPLIES.

Now, Sorensen offers you almosttwice as many e No overshoot with turn-on, turn-off or
single outputs, plus new duals, to make your power failure.

selection of OEM DC power supplies just that o [ ow heat dissipation, high temperature
much simpler. stability.

Check our features: ¢ UL recognition.

e 115/208/230 VAC input standard. * One-year warranty, backed by worlcwide
e Madein U.S.A. with quality components. service organization.
e Conservatively designed and rated. * Stocked forimmediate delivery.
Single Output Single Output Check our specifications:
Model Voltage Output Price || Model Voltage Output Price AC Input Power: 105-125V, 190-226V, 210-250V
+ 5% Current + 5% Current (available by using taps on transformer).
adjustable (Adc) adjustahble (Adc) Frequency 50 to 63Hz. (Derate Io 10% at50Hz.)
@40°C* @40°C* Voltage Regulation (comb. line and load): +£0.15% +
SOC 2.3 2V 30 $ 3511 SOC15.95 T5v 95 $113 6mV for 105t0 125 Vac‘an.d 100% load change.
SOC 2-6 oV 6.0 58| SOC 15-13 15v 130 149 Voltage Ripple and Noise: 1.5mVrms, 5SmVpp.
SOC 2-10 oV 1 0'0 72 . - Temperature Coefficient: 0.03% per °C.
SOC 2-18 oV 18'0 13 SOC 24-1.0 24V 1.0 35 Stability (24 hours): 0.2% after 1-hour warm-up.
SOC 2-25 oV 25'0 149 SOC 24-2.2 24V 2.2 53 Remote sensing: 100mV maximum drop in each leg.
i SOC 24-3.5 24V 3.5 72 Operating Temperature: 0°C to 60°C.
SOC5-3 5V 3.0 351| SOC24-6.6 24V 6.6 113 Storage Temperature: -20°C to + 85°C.
SOC 5-6 5V 6.0 58 [| SOC 24-¢ 24V 9.0 149 Overvoltage Protection: Available on all modeis except
SOC5-10 5V 10.0 72 ¥ 2 volt. Specity by adding *‘VP"' suffix to model number.
SOC5-18 5v 18.0 113 Zgg gg_gg ggg gg gg Add $8 to unit prices. ($12 to unit prices over $100.)
SOC5-25 5V 25.0 14911 s0C 28-3.1 28V 3.1 72| Current Foldback: Automatic, factory-set to 140% rated
SOC 12-1.6 12v 16 35|} SOC28-6 28V 6.0 113| (40°C)outputcurrent.
SOC 12-4.0 12v 4.0 58 || SOC28-8 28V 8.0 149 Cooling: Convection.
SOC 12-6.0 12v 6.0 72 Finish: Black anodize.
SOC 12-11.0 12v 11.0 113!| puat
S0C 12180 12/ 120 2 s:;: ?:[t:j t 12Vto 15V 10 | $50
0 15 d
SOC15-1.5 18V 1.5 3511 soc15D-2 | 12Vio 15V 2.0 75 )
SOC 15-3.0 18v 3.0 581 sOC15D-4.5 | 12Vio 15V 45 115|  Call us for OEM discounts:
SOC15-5.0 15V 5.0 72]] s0C15D-6 | 12Vto15V 6.0 154|  (603)668-4500.

*Free-air rating — no external heatsink.

[A Raytheon Company J
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Level sensor. Oil tube is in a position to
block light from diode before it strikes
photoresistors to help set auto level.

combine the damping function of a
piston in an oil-filled reserve tube
with an air chamber that acts as a
spring, help maintain a constant
distance between the rear axle and
the body of the car as loads are
added. On trucks, such shock ab-
sorbers are usually offered with a
tire-type valve, and they can be filled
with air at a service station after the
truck is loaded. Car manufacturers,
on the other hand, have added a
mechanical leveling valve and air
pump to come up with a system that
automatically responds to any
weight added to the car, preserving
the original axle-to-body distance
and thus the ride quality.

Replacement. Monroe has simply
replaced the mechanical leveler with
an optical height sensor and elec-
tronic module. Unlike the mechan-
ical device, it can be placed well
away from the dirty and hazardous
area beneath the car. “The idea of
building a height sensor into an air
shock isn’t new, but previous at-
tempts have been either mechanical
or pneumatic and haven’t worked
out,” says Robert W. Hegel, chief
engineer for advanced engineering
and research at the Monroe, Mich.,
firm.

In the electronic system, the
photoresistors are mounted one
above the other on a plastic card that
curves around the inside of the air-
spring chamber, as shown in the
diagram. The card also contains, at
the far end of the curved card, the
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light-emitting diode, as well as an
integral four-terminal connector.
Silicone rubber glues the card to the
chamber wall and also provides an
air-tight seal for the terminals and
maintains the spring’s 200 pounds
per square inch pressure.

Depending on load, the oil-filled
tube moves within the air chamber,
blocking the LED’s light from one,
both, or neither of the photoresistors.
An electronic module, located under
the hood or in the passenger
compartment and about the size of a
pack of cigarettes, senses the voltage
changes in the photoresistors. It
contains two standard complemen-
tary metal-oxide-semiconductor
quad gates and a handful of
discretes.

Logically done. “When the logic
sees that the resistors are both on, it
turns on an air pump to fill the
shocks and raise the body; when
they’re both off, it turns on a sole-
noid valve that bleeds the shocks,”
Hegel explains. A simple resistor-
capacitor network builds in a 15-to-
20-second time delay that blinds the
system to normal suspension move-
ments, such as those encountered on
curves or when braking for a stop.
The desired axle-to-body height can
be held to within a quarter inch and
is determined by the vertical place-
ment of the photoresistors, which is
different for every model car. “We
can use off-the-shelf components
because we’re getting an airtight,
light-tight, watertight chamber for
nothing,” Hegel says.

Monroe is not giving the price of
its electronic system, which comes
with an electric air compressor, but
it should be tagged well under the
$90 to $120 that the mechanical
option now commands. Besides its
cost savings, it should prove more
reliable, Hegel stresses, because it
reduces moving parts and is housed
in a relatively benign environment. It
also shaves two pounds from the
leveling system.

For its electronic leveling system,
General Motors’ Delco Products
division, Dayton, Ohio, opted to
package the optical height sensor
and electronic circuitry together in a
3-by-4-by-¥+in. module fastened to

the auto body above the rear axle.
Height changes caused by varying
loads in the car are translated to a
circular motion by a mechanical
linkage, and a circular shutter
breaks the light path between two
LEDs and two phototransistors. Volt-
age outputs are sensed by a custom
p-channel Mos device that also
sets a delay before activating the air
compressor or exhaust solenoid [

Military

Defense electronics
to up budget share

U. S. spending increases for military
missiles and space programs will
help defense electronics contractors
boost their share of U.S. military
outlays from 18.2% next year to
about 21% in the next decade. That
is the latest estimate of the Elec-
tronic Industries Association, in a
forecast of military spending on elec-
tronics through fiscal 1987 for three
key Defense Department catego-
ries—procurement, operations/
maintenance, and research, develop-
ment, test, and engineering. After
discounting an estimated annual
inflation rate of 6%, the association
sees outlays in those categories rising
an average of 3.3% a year, even
though the total defense budget
grows no more than 1.4% annually.

Cruise missile programs are seen
as a major factor in boosting missile
electronics outlays to $3.4 billion in
fiscal 1982 from the $2.3 billion
level in fiscal 1977, which ended
Sept. 30. Spending will then flatten
out at about $3.5 billion a year as
production programs stabilize and
development is complete, according
to Rockwell International’s Wendell
A. Johnson, who coordinated the
forecast for the EIA.

Development of the advanced
intercontinental missile known as
M-X, for missile-experimental, de-
pends on the outcome of arms-limi-
tation talks with the Soviet Union,
he points out. “But if sizable
portions of the future budget are
allocated to M-X, the total missile
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Our filters

areveryaclive.

In telecommunications, navigation,
radar, sonar, modems, audio signal
processing, medical equipment and
industrial controls, General Instrument hybrid active filters
are busy shaping up frequencies for optimum performance.
And most important, Gl Microelectronic hybrids are actively
saving customers engineering time, PC board space, and
production costs.

Low pass, high pass, band pass, band reject or notcn
response...whatever your filter requirements are, General
Instrument can help you bring your product on stream faster
and be more competitive. For example, you can choose Gl's
Universal Active Filters. These low cost units can generate
any filter response. They
give you independent con-
trol of frequency, Q and
amplifier gain and you
need not spend a lot an
external res.stors,
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You can choose from Gl's wide se-
lection of standard active filters: low pass
for PCM transmit and receive appiications

...banc pass for signaling and tone receiver applications. ..

and band pass for suppression and separation of DTMF

and MF frequencies. Those filters designed for service
in telecommunications exceed AT&T specifications. And
you can select them in a wide range of packages — DIP,

SIP and TO-8.

In additior to helping you save time and costs, Gl
hybrids are compatible in size with other space-saving
LS| devices. Cemputer-con:rolled dynamic laser trimming
and 100% testirg assures reliable performance. What else
would you expect from the leader in microcircuit tech-
nology? Before you design or buy another active filter,
look c'osely at Gl's "very active" hybrids — write today
or call General Instrument Micreetectronics, 600 West
John Street, Hicksvilie, New York 11802, Telephone:
516-733-3107.

We help you compete.

GENERAL INSTRUMENT CORPORATION
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Waiting for the Energy Department

From the newly formed Department of Energy the message for electronics
companies is *‘wait and see.” According to Fred Weinholt, a staft assistant to
James Schlesinger, the new energy secretary, the conflict between Congress
and President Carter over the nation’s energy strategy means that any
department action must be put on hold.

He told a seminar on opportunities for electronics companies in the Energy
Department at the Electronic Industries Association annual meeting, held in
San Francisco this month, that “‘about all that is certain is that there is an
Energy Department and that its responsibility is energy.” With a first-year
budget of $10.4 billion, it already has 20,000 employees overseeing a grab
bag of responsibilities from such agencies as the Interior Department (power
marketing such as the Bonneville Power Administration); the Interstate
Commerce Commission (oil rates); Housing and Urban Development
(housing energy standards); and the old Federal Energy Administration and
the Energy Research and Development Administration.

Although this conglomerate has been reorganized and split into three key
divisions—basic research, demonstration, and commercial development —
the exact organizational structure has not been worked out yet. “It's no use
giving you names, titles and responsibilities,”” Weinholt says, ‘‘because
tomorrow it could all be difterent.”” Except for Schlesinger and his immediate
assistants, top assistant-secretary and administrative jobs have not been
permanently filled. “‘Until the current congressional debate over the energy
bill is settled, it's anybody’s guess as to when the positions will be

\

permanently filled,”” he says.

fusion, and nuclear energy.

electronics content will rise drasti-
cally” from the projected average of
38.2%, he says.

Countering threats. Acceleration
of military space programs to coun-
ter new Soviet anti-satellite satellites
coupled with enhancement of U.S.
reconnaissance capabilities could
produce explosive growth in space
electronics over the decade. Penta-
gon outlays are expected to climb,
especially in the first half of the 10-
year period. They should climb from
$790 million in fiscal 1978 to nearly
$1.2 billion in fiscal 1982 and then
remain essentially stable through
1987. The Carter Administration is
pressing to hold defense spending
down over the near term, so avionics
outlays are forecast to slip from the
fiscal 1978 high of $3.32 billion to
$3.17 billion by fiscal 1981. The
increases in missile and space elec-
tronics spending are expected to
offset this decline, also caused by the
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In spite of the organizational uncertainty, there is no shortage of
contracting money. The biggest chunk—$2.8 billion-—goes to the new
energy technology office for work on solar, geothermal, fossil, magnetic

Under the new system, the energy research office handles basic research.
Then the energy technology office will take over once a project has reached
demonstration levels. Finally, the resources applications arm will launch a
push for commercial development if that seems appropriate.

completion of much of the R&D for
new tactical aircraft, Johnson says.
Increases in missile electronics
should offset losses caused by this
summer’s cancellation of Rockwell’s
B-1 strategic-bomber program.

But Johnson’s forecast team sees a
revitalization of the military avionics
market in fiscal 1982, as a new
RDT&E cycle begins for the next
generation of warplanes. Outlays
will begin climbing slowly, reaching
a high of $4.3 billion in 1987.

On the Navy side, the association
forecasts an electronics program that
is essentially stable with slight
growth, according to Johnson. Ef-
forts to cut military spending could
produce a small cutback in the first
five years, he points out. But present
estimates are that the market will
climb from $1.5 billion in fiscal 1978
to $2 billion in fiscal 1982 and then
grow slowly to a $2.3 billion peak by
the end of the 10-year period. a

Meetings

Midcon show looks
like a hit in Chicago

There is now no electronics market-
place as diverse as in the Midwest,
yet only five years ago most of its
industries had not discovered elec-
tronics. To mark these manufac-
turers’ interest, they will have their
own electronics show next month in
Chicago. Officially, it is called
Midcon/77, and one wag has
already titled the exhibition “the
electronics show for the nonelec-
tronics industries.”

All signs point to Midcon’s suc-
cess, a coup for Electrical and Elec-
tronics Exhibitions Inc., the organi-
zation that runs the Electro and
Wescon shows. Like its East Coast
and West Coast siblings, Midcon
will travel to a different city each
year, so EEEI will have almost blan-
keted the country with alternating,
regional electronics shows. Next
year, Midcon will bow in Dallas, and
tentative plans call for a Chicago
encore in 1979 and an Atlanta site in
1980.

Backed by local sections of the
Institute of Electrical and Elec-
tronics Engineers and the Electronic
Representatives Association, EEEI
will have succeeded in the heartland
market, a geographic and industrial
sprawl that has killed off other
attempts at electronics shows. This
year’s Microfair, for example, was a
Wema-planned show that did not get
off the ground. Chicago’s National
Electronics Conference, thriving at
McCormick Place in the 1960s,
dwindled to nothing in 1976, al-
though it returned this month in an
abbreviated format without exhibi-
tors.

Electronics manufacturers, how-
ever, are backing Midcon resound-
ingly. Some 220 exhibitors will fill
almost 400 booths when the doors
open Nov. 8 at the O’Hare Exposi-
tion Center in suburban Chicago.
While that is not up to Electro 77’s
560 booths, or Wescon/77’s 687, it is
well over Midcon’s 250-booth pro-
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Overspecifying
your cermet trimmer needs?

Why use multiturn trimmers when CTS single turns

provide settability accuracy of .03%...approaching
that of a 20-turn trimmer. Compactness, economy
and excellent performance add up to a lot of effi-
ciency in product design. You get all these benefits
when you rely on CTS single turn cermet trimmers.

For example, the %" diameter Series 375 is avail-
able in six popular terminal styles. And they're priced
as low as 25¢ each in production quantities.

The CTS Series 345 is a "mini” %" round design
featuring low .180" profile, sealed construction and
production priced at just 70¢ each.

The %¢' square Series 360 satisfies a wide range
of critical OEM applications. Eleven popular grid
spacings include both top and side adjust .100"
1257 .150" and TO-5 centers. Low priced, too. Under
40¢ each in production quantities.

All available off the shelf from CTS Industrial
Distributors. CTS single turns handle nearly every
trimmer application...economically! You be the
judge. Call for your Free Sample. CTS of West
Liberty, Inc., 6800 County Road, West Liberty, Ohio
43357. Phone (513) 465-3030.

@ sx)

CTS corpORATION ‘\“’ cf

A world leader in cermet and variable resistor technology
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jection. Also it bucks the wait-and-
see attitude of manufacturers that
prevails at most new shows and is
robust support for a show announced
in February, after many firms had
already decided where to spend their
show money for the year. Atten-
dance at the three-day affair should
hit 15,000, officials estimate.

A whopping attendance, of course,
is what exhibitors demand from any
show, and the technical program is a
major attraction for many people.
Midcon has marshaled 30 technical
sessions, to be housed at the neigh-
boring Hyatt Regency O’Hare Ho-
tel, which it hopes reflect the person-
ality of the show’s 400-mile radius.

Starring part. Fully a third of the
program deals exclusively with the
microprocessor, the component that
has brought Midwestern manufac-
turers of such diverse equipment as
automobiles, appliances, farm equip-
ment, machine tools, pin-ball ma-
chines, and steel into the electronics
business. Reflecting the problem of
applying electronics to electrome-
chanical gear, the sessions stress
microprocessor interfacing and pe-
ripherals rather than architecture
and memory.

Other sessions are devoted to
process control, automotive electron-
ics, and satellite-based remote earth
sensing, for example. The program
also lists four sessions on various
communications topics, a pair on
medical electronics, and a grab bag
of others that range from advanced
battery systems to product liability.
Kicking off Midcon is a day-long
marketing workshop pointed toward
distributors and manufacturers’ rep-
resentatives, often the key marketing
force pushing electronic technology
at the industrial manufacturer.

The technical program may spell
success or failure for the convention,
but Midcon already boasts a number
of exhibitors that have not been
showing at either Wescon or Electro.
These include Signetics, Macrodata
Corp., Texas Instruments’ Industrial
Controls department, and NCR’s Mi-
croelectronics division. More impor-
tant, EEEI has already started signing
up exhibitors for the December 1978
Dallas version, using an Electro-

48

News briefs

English acquire Dana Laboratories

Dana Laboratories Inc., Irvine, Calif., a leading U.S. maker of digital
voltmeters and electronic counter-timers, has been acquired for $3.5 million
by England’s Racal Electronics Ltd. Dana will be combined with Racal
Instruments Ltd., to form Racal-Dana Instruments Inc., headed in the U. S. by
Webb Scroggin, Dana Labs’ president. Earlier this year, a Racal company
acquired Milgo Electronic Corp., Miami, Fla., in the data communications
field. Dana Labs’ old parent, Dana Electronics Inc., Newport Beach, Calif.,
retains its other primary subsidiaries, EIP Inc. and Cushman Electronics Inc.

ITT Semiconductors closing Florida site

Because of losses incurred in the manufacture of military high-reliability and
certain other integrated-circuit lines, ITT Semiconductors is closing its U. S.
division's wafer fabrication facility in West Palm Beach, Fla. The closure, with
the loss of 300 jobs, will be completed early next year. The company will
transfer production of its commercial bipolar and linear IC lines to a newly
leased 160,000-square-foot plant in Lawrence, Mass., adjacent to its present
discrete semiconductor production facility.

Physicist gains recognition as “Father of the Laser”

The U. S. Patent Office has granted Gordon Gould a patent for his invention
of “optically pumped laser amplifiers.”” Says Eugene Lang, president of
REFAC Technology Corp., which owns licensing rights to the patent and all
future laser-related patents of Gould, ‘“‘all lasers that employ optically
pumped amplification will be deemed to fall within the scope of Gould's
patent.”” REFAC is offering nonexclusive licenses to companies whose taser
activities are considered subject to the patent, No. 4,053,845.

Zenith sets further cutback of U. S. operations

Further cutting back its domestic operations to maintain profitability, Zenith
Radio Corp. will sell its hearing aid business later this month to Zenetron inc.
The firm was organized to take over the division by F. William Carr, oil and
gas investor in Texas, and James H. Johnson, who ran the division from 1971
to 1975. Zenith, which pioneered the miniaturization of hearing aids and
batteries, has had annual hearing aid sales of about $15 million. The firm
earlier announced plans to move extensive parts of its color television
operations offshore [ Electronics, Oct. 13, p. 69].

FCC expects flood of interconnect registrations in November

The Federal Communications Commission expects to be inundated in
November by applications from foreign and domestic manufacturers to
register terminal equipment for direct connection to the nation’s telephone
network. The FCC opened the flood gates when it said its registration
program became “‘effective immediately’” following the U. S. Supreme Court
ruling early this month upholding interconnection without the need for
carrier-supplied protective couplers [Electronics, Oct. 13, p. 38]. To ease its
burden, the FCC has published a new consolidated list of grandfathered
terminal equipment that need not be registered if connected by Jan. 1, 1978.
Equipment of these types must have been directly connected to the network
in accordance with telephone company tariffs before May 1, 1976, and be
able to function standing alone.

Expansion of CB service to 224-225 MHz rejected by FCC

A proposal to expand citizens’ band radio frequencies to include 224 - 225
MHz has been rejected by the FCC as obsolete. The 1973 petition for the
new Class E service was made by the Electronic Industries Association for
CB and land-mobile radio manufacturers as a means of relief from crowded
channels and high equipment costs. The fact that it took the FCC four years
to reach a conclusion was blasted by the EIA, which labeled the ruling “‘a
serious mistake’’ but said it plans no appeal at this time.
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Now...

the Coolest

Fastest Biggest
Bipolar Multipliers
you can buy

feature MIL chips in commercial temperature ranges

(at no increase in price)

MPY-8AJ MPY-12AJ
130 ns 150 ns
8 x 8 bits 12 x 12 bits

. ‘. L
4 \gﬁ\}\&

MPY-16AJ
160 ns
16 x 16 bits

Only $70in 100's Only $115in 100's Only $175in 100's

We've cut out all excess power...to offer you MIL
chip reliability and performance in commercial temper-
ature range parts. Consider these advantages for
Digital Signal Processing:

¢ low power

* no air flow requirement (0°C to 70°C
in still air)

¢ high reliability (for example a recent test
indicated an MTBF greater than 200
years at max. oper. temp.)

* reduced output delay

No increase in price! A great increase in reliability! We
have the details in our new reliability brochure. For
your copy, send the coupon today. Or you can call us at
(213) 535-1831.

TRW LSI Products

An Electronic Components Division of TRW, inc.
P.O.Box 1125
Redondo Beach, CA 90278

O Please send Reliability Brochure and updated data
on your “cool” Multipliers.

NAME

COMPANY

otv/DEPT MAIL CODE

ADDRESS

CITY

For Digital Signal Processing
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MILITARY OR
COMMERCIAL
ANALOG
SWITCH

CMOS ANALOG SWITCHES FOR MANY APPLICA-
TIONS —CROSS-POINT, ANALOG-TO-DIGITAL AND
DIGITAL-TO-ANALOG CONVERSION, ANALOG OR
DIGITAL MIXING, TRANSMISSION GATING, ETC

LL CONVERTER
A | | | |

M« 0: 0, D, D

>

Jo Ji Ja s

8x4
8x4 ANALOG
MEMORY SWITCH
ARRAY

LL CONVERTER
-!l>-
ADDRESS
DECODER
ERENNEE

>

MT8804B CMOS/LSI 88048
8 x 4 ANALOG SWITCH ARRAY

FEATURING:
@ T0 18v, = 9v PEAK DIGITAL AND ANALOG SIGNAL
LEVELS

® 50 0N" RESISTANCE OF SWITCHES (TYP.)

© 5QBETWEEN "ON" VALUES OF SWITCHES (TYP.)

@ —50db CROSSTALK AT Fis—1 MHz BETWEEN

SWITCHES

@65 db "ON OFF" OUTPUT VOLTAGE RATIO (TYP.)

@ LESS THAN 0.5% DISTORTION AT Fis=1 KHz

@ MASTER RESET OF CONTROL MEMORY

OTHER CMOS ANALOG SWITCHES INCLUDE:

MD4016B—QUAD BILATERAL ANALOG SWITCH/
TRANSMISSION GATE

MD40668 —QUAD BILATERAL ANALOG SWITCH
TRANSMISSION GATE

MD4051B—B8-CHANNEL ANALOG MULTIPLEXER/
DEMULTIPLEXER

MD40528—DIFFERENTIAL 4-CHANNEL ANALOG
MULTIPLEXER/DEMULTIPLEXER

MD40538 - TRIPLE 2-CHANNEL ANALOG
MULTIPLEXER/DEMULTIPLEXER

For more information write or phone

18 AIRPORT BLVD
N

BROMONT, QUEBEC, CANADA
JOE 1LO

(514) 534-2321

TLX. 05-267474

MITEL

Semiconductor

50 Circle 50 on reader service card
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Midcon-Wescon three-show alter-
nate-city package that allows an
electronics manufacturer to cover
80% of its market by attending the
regional shows for two years. |

Solid state

Heat pipes added
to power devices

A new word hit the power-semicon-
ductor marketplace earlier this
month. The word is transcalent, a
Latin derivative meaning permeable
to heat, and it is being applied by
rRca Corp.’s Electro-Optics and De-
vices division, Lancaster, Pa., to a
new family of power devices.
Samples. The devices include 250-
ampere rectifiers with blocking
voltages of 1,200 volts, 100-A tran-
sistors with voltages to 800 v, and
400-a thyristors. Rca is finally
supplying samples after development
that goes back at least to a 1972
contract from the U.S. Army Mo-
bility Equipment Research and De-
velopment Command, Fort Belvoir,
Va. Initial applications will be mili-
tary, in ground-based power condi-
tioning, for example, as well as in
airborne electrical systems, motor
speed control, and radar power
supplies now served by ‘hockey-
puck’ and stud-mounted devices.
The high-power semiconductor-
device market is now pegged at an
annual $40 million and could grow
to $120 million in five years, accord-
ing to division vice president Ralph
E. Simon. Prices for the Rca parts
right now are just as hefty as the
devices’ ratings, ranging from

£ ey 22, b
Heat-piped. RCA’'s 250-ampere rectifier
weighs 12 ounces, occupies less than 14 in.3

$1,125 for the rectifier to $1,825 for
the transistor in small quantities.

Unlike conventional devices that
add bulky heat sinks and heat-dissi-
pating fins externally, RCA bonds one
end of the heat pipe directly to the
wafer surface and then adds fins to
the other end. Water in the sealed
pipe absorbs heat from the wafer
and gives it up to the fins. The
results are power devices a quarter
the size and 15% the weight of
existing units of equivalent rating,
says Simon. For example, the 250-A
rectifier weighs 12 ounces and occu-
pies less than 14 cubic inches; the
100-aA transistor dissipates S00 w,
weighs under 2 pounds and occupies
less than 70 in.>.

By this time next year, Simon
expects to be making preproduction
quantities and the prices to range
from $400 to $800. Full production
is three years away.

Westinghouse Corp.’s Semicon-
ductor division in Youngwood, Ohio,
a major supplier of hockey-puck and
stud-mounted devices, “is not doing
anything similar to transcalent de-
vices,” says marketing manager Stan
Hunt.

Earlier this month, Westinghouse
unveiled a new line of disk-type
devices with new heat-sink designs
that it says can handle 50% more
power than earlier designs. As for
General Electric Co.’s Semiconduc-
tor Products department in Syra-
cuse, N. Y., it is studying heat pipes
but has developed nothing yet. (|

Fiber optics

Plastic cable works
well in infrared

Most fiber-optic systems today em-
ploy silica-based fibers because they
are good transmitters of light in the
near-infrared spectrum, and it is in
this area that light sources and
detectors are most highly developed.
But now, E. I. du Pont de Nemours
& Co. has developed an all-plastic
fiber cable that looks like it could
take over from its silica counterpart
at least in optoelectronic systems
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MICROCOMPUTER USERS.

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

Single Board
Analog I/O Systems

-
16 channels
32 channels

64 channeis
Analog 10mV to 10V range
Inputs 0 to 10V, +10V, +5V ranges |
1to 5V (4 to 20mA) range

8 bit resolution

i 12 bit resolution

2 channels |
4 channels

———% -

8 channeis

Analog < 01t 10V, +10V, +5V ranges H

L. 12 bit resolution

point plotting
¢

8 bit resolution
[ ‘programmable gain 1

OUiflE 4 to 20mA range

100KHz throughput

program |/O & interrupt
DMA interface |
power required: +5V only |

Features <

~

These single board systems
srovide the most cost effective and |
fastest way to get analog signals |§
into and out of your micro-
computer. Just plug in the board =
and hook-up your analog signals. [
3et a headstart on solving your
system’s problems without the
1eadaches of designing an
1nalog front end.

We’ve got the broadest selection of input
and output capability—10mV to 10V or 4-20mA
inputs, up to 64 channels on a single board, line
amplified buffered D/A outputs, point plotting,
or 4-20mA outputs—all at a cost that says you
can’t afford to do it yourself.

: .. Concentrate on the software and
""“"‘.'Tf»y ‘other key system requirements...
%Weil¥  and let us take care of your
NNy analog problems. We've seen

. them all and solved them in these
e e systems...no mysteries, no
(N} ’

= 'ﬁ.~ tweaking.

Prices are surprisingly low, with 8-bit
models starting at $295 and 12-bit models at
$395 both in OEM quantity.

Send for full technical data or call us.

DATA TRANSLATION

INC

e e———
23 Strathmore Rd., Natick MA 01760
(617) 655-5300 Telex 94-8474

SALES OFFICES: AZ, Scottsdale 602-394-5400; CA, Cupertino 408-257-5131; CA, Santa Ana 714-540-3245; CO, Denver 303-837-1247; 1A, Cedar 