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SOLTEGC RECORDERS. ..

. THE QUALITY IS
OUT OF THIS WORLD...
...BUT THE PRIGE
IS DOWN
TO EARTH!

- "4 2-Pen
Multi-

,/’ mﬂﬁigfﬁ;

/ $1484.00

‘."_'/ . i

Multi-Range
Multi-Speed

$890.00

3-Pen
Multi-Range

Q _, o Multi-Speed
e - $1995.00
< o -

1, 2 & 3 Pen Recorders write the full 250 mm chart-

width in less than 1/3 second. Modular input spans offer

measurement of voltage, current or temperature. Seventeen (17)

input spans are standard with 1 mV to 200 Volts and 24 chart-speeds offer

an extremely versatile recorder. Event Marker is superimposed on the signal of each

channel and pen lift is manual on each disposable pen. Available options include auto chart
take-up when using roll paper (not required for Z-fold paper), Limit switches, Synchronizer,
Electric Pen Lift, Independent Event Marker and special filters.

SOLTEC

CORPORATION
11684 Pendleton Street, Sun Valiey, California 91352 @ (213) 767-0044
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Innovative design brings new values in
universal counters for systems, bench and field use.

This is much more than just another
family of 100 MHz universal counters.
An innovative design using a micro-
processor and HP's Multiple Register
Counter IC give you remarkable
performance and versatility for the
money: 7 digits of frequency resolution
per second: continuously variable gate
times: dual-mode input conditioning
that optimizes both frequency and time
interval measurement: input filter

and time interval delay for noisy inputs;
very low RFI/EMC and excellent
versatility when measuring frequency
bursts.

Remarkably. at their low prices,
these counters use the reciprocal
measurement technique, which measures
the input waveform's period and inverts

the result to display frequency. This
gives you full resolution for all frequencies
without the use of long gate times or
phase-locked multipliers.

You get a full complement of universal
counter measurements: frequency and
frequency burst to 100 MHz (1 GHz
optional}, frequency ratio, time interval
with resolution of 1X) ns single shot
and 10 ps averaged. period average and
totalizing.

There are three models to select from.
The new 5316A counter gives you full
Hewlett-Packard Interface Bus (IEEE-188)
capability including remote digital
setting of trigger levels. It is metal-cased
and rack mountable. And. at $1500* it
is our lowest cost systems counter. The
5315B is similar to the S316A, but without

[éﬁ HEWLETT

PACKARD

HP-IB. It costs only $1050* The HP 5315A
portable version has a rugged poly-
carbonate case and carrying handle. It
costs $875* Options: battery pack (5315A
only), $225:* 1 GHz C channel. $250:*
Offset/Normalize Module (divides and/or
adds numbers to Model 5315B or 5316A
measurements). $650:* higher stability
time base (TCXO). $100*

All three of these counters have the
quality you've come to expect from HP
at truly remarkable prices. For the
full story just call your nearest HP sales
office or write, Hewlett-Packard.
1507 Page Mill Road.
Palo Alto. CA 94304.

D€ SIGNED FOR

SYSTEMS
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Now Available...

IWAMPLIFIERS

0.05-1200 MH= ivom. $199

ZHL-2-8

o If your application requires up to 1 watt for intermodulation
testing of components ... broadband isolation ... flat gain
2 over a wide bandwidth ... or much higher output from your

frequency synthesizer or signal/sweep generator
MiniCircuits’ ZHL power amplifiers will meet your needs, at
surprisingly low prices. Five models are available, offering a
selection of bandwidth and gain.

Using an ultra-linear Class A design, the ZHL is
unconditionally stable and can be connected to any load
impedance without amplifier damage or oscitlation. The ZHL
is housed in a rugged '; inch thick aluminum case, with a
self-contained hefty heat sink. BNC connectors are supplied;
however, SMA, TNC and Type N connectors are also available.
Of course, our one-year guarantee applies to each amplifier.

So from the table below, select the ZHL model for your
particular application now ... we'll ship within one week!

GAIN MAX. POWER NOISE | INTERCEPT

MODEL | FREQ. | GAIN [FLATNESS| OUTPUTdBm  |FIGURE POINT DC POWER PRICE

| NO. | MHz | dB | dB  |1-dB COMPRESSION| dB [3rd ORDER dBmVOLTAGE|CURRENT S EA. QTY. |
ZHL-32A [0.05-130 |25 Min. | +1.0 Max. +29 Min. 10 Typ.|  +38 Typ. +24v 06A (199.00 (1-9)
ZHL-3A |0.4-150 |24 Min. | +1.0 Max. +29.5 Min. 11 Typ.| +38 Typ. +24v 06A (199.00 (1-9)
ZHL-1A | 2-500 |16 Min. | +1.0 Max. +28 Min. 11 Typ.| +38 Typ. +24v 06A [199.00 (1-9)
ZHL-2  |10-1000 |15 Min. | + 1.0Max. +29 Min. 18 Typ.| +38 Typ. +24V 06A (349.00 (1-9)
ZHL-2-8 |10-1000 |27 Min. | +1.0 Max. +29 Min. 10 Typ.|  +38 Typ. +24V 065A  [449.00 (1-9)
LZHL-2-12 10-1200 |24 Min. | +1.0 Max. +29Min*  [10Typ.| +38Typ. | +2av 0.75A |524.00 (1-9) |

Total safe input power 420 dBm, operating l;mperalu_re 0° C 1o +60° C storage temperature -55° C to +100° C. 50 ohm impedance. input and output VSWR 2.1 max
°+28.5 dBm from 1000- 1200 MHz
For detailed specs and curves, refer to 1980/81 MicroWaves Product Data Directory. Gold Book. or EEM

World's largest manulacturer of Doubdle Balanced Mixers

: - - - -

2625 East 14th Street Brooklyn, New York 11235 (212) 769-0200 m M .c ts
Domestic and International Telex 125460 International Telex 620156 'n ' 'rcu '
MINI-CIRCUITS LABORATORY

A Dwision ot Screntific Components Corp C46 REV F
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Microelectronics takes to the road in a big way: a special report, 113

MICROSYSTEMS

Video display processor simulates three dimensions, 123

SOLID STATE

IEDM: raising device performance with standard processes, 132

PERIPHERALS

Very smart hard-disk controller offloads host microcomputer, 140

DESIGNER'S CASEBOOK: 128
ENGINEER’S NOTEBOOK: 146

Electronics Review

SOLID STATE: GaAs LS| chips aim at supplanting fastest
silicon ICs, 39

COMPONENTS: Discrete techniques beef up current
ratings of power ICs, 40

SOLID STATE: IEDM late papers break new ground, 41

COMPUTERS: IBM H series arrives, 41

MICROSYSTEMS: 16-bit Intel processor makes use of
virtual memory, 42

INSTRUMENTATION: Signature analysis tackies mix of
high-speed logic, 44

COMMUNICATIONS: Waveform analysis may sharpen
radar’s eyes, 46

SPEECH SYNTHESIS: Low-cost text reader recognizes
ASCI code, 46

PERIPHERAL EQUIPMENT: Simple actuator boosts low-
cost Winchester density, 48

PRODUCTION: Electroplating bath speeds checks of
hybrid substrate, 50

NEWS BRIEFS: 50

Electronics International

JAPAN: Prototype fiber-optic receiver adopts
superheterodyne principles, 73

GREAT BRITAIN: SAW, semiconductor technologies
combine on zinc oxide layer, 74

JAPAN: GaAlAs LEDs shine brightest red of all, 74

WEST GERMANY: Portable case holds low-cost
cryptographic unit, 76

FRANCE: Chip automatically switches TV plug-ins, 78

Probing the News

COMPUTERS: LISP machines go commercial, 89

CAREERS: MIT maps manpower dialogue, 94

DATA COMMUNICATIONS: Satellite Business Systems is
ready to do business, 100
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IN THE SPOTLIGHT: Short-run fiber-optic link costs $55,
handles 10 Mb/s, 153

D-a converter chip is linear to 14 bits, 156

SEMICONDUCTORS: $15 chip controls alphanumeric
CRT displays, 158

INSTRUMENTS: 275-MHz storage oscilloscope is priced
at $7,200, 162

DATA ACQUISITION: 8- and 12-bit C-MOS converters
dissipate 20 mWw, 166

INDUSTRIAL: Current-loop thermocouple transmitters
hold error to £0.1%, 168

COMPONENTS: On-resistance reduced for power FETs
in 150-to-500-V range, 172
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Highlights

Cover: LSI goes along for the ride, 113

Model year 1981 marks a major step in the integration of microelectronics
into cars. In the U. S, each of the Big Three will put more than 1 million
microprocessors into their 1981 vehicles, primarily for engine control, and
maintaining these systems will mean a new level of testing and diagnosis, as
well. The next stage will concentrate on dashboard instrumentation and
electronic options like keyless entry and speed and climate controls.

Cover photography by Ahlberg Photography.

MIT changing its role on the New England scene, 94

In a positive shift for the Northeast, the Massachusetts Institute of Techno-
logy is becoming more involved with the needs of the region’s electronics
companies. Contributing to the change are the shortage of engineers and
technicians in the area and the recent appointment of Paul E. Grey as MIT’s
new president.

Processor converts home TV into 3-d color graphics terminal, 123

A low-cost display processor for television sets controls complex color
graphics in as many as 32 planes, creating the illusion of three-dimensionali-
ty. Requiring very few parts for implementation, it is compatible with most
popular microprocessors.

Getting the most out of standard IC processing, 132

This year’s International Electron Devices Meeting, to be held next month in
Washington, D. C, reveals that the main thrust in integrated circuits for the
next year or two will be on improving conventional processing techniques and
on increasing the gains from old and new materials alike. For microwave ICs
and light-emitting-diode arrays, for example, compound semiconductors are
the coming material. In the digital arena, attention is on finding ways to
push the various aspects of processing to their limits.

Smart hard-disk controller lends host microcomputer a hand, 140

Winchester drives may be more than a match for floppy disks in microcom-
puter systems, but they impose a heavy burden on the host processor that
shows up as reduced system throughput. An input/output processor has been
given the intelligence to take on the control of an entire Winchester drive,
letting the host machine get on with its primary task.

And in the next issue . . .

Electronics executives look ahead to 1981 . the influence of Japanese
*“quality circles” on U.S. semiconductor firms . . . top-down design with
Fortran . . . a three-article series on testers for random-access memory
chips . . . Pascal for microprocessors.
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The most significant
price breakthrough in

DOUDBLE-BALANCED MIXERS!

<Srem Mini-Cireuits of course!

100 Pieces
$4.50(10-49)

P
Model SBL-

For demanding industrial

and commercial applications,

where low-cost and high-performance

are critical; model SBL-1 will fill your need.

Model SBL-1. Don't let the low price mislead you. As the world's number
metal case, non hermetic-seal one manufacturer of double-balanced mixers, Mini Circuits’
Frequency Range. MH2 ) has accumulated extensive experience in high-volume production
19 1500 RF 1500 IF DC-500 and testing, a key factor in achieving a successful low cost/high per-
Conversion Loss. d8 Typ. Max. formance line of products.
?:;?;;awelvom and aae (5;: ;: The tough SBL-1 covers the broad frequency range of 1-500 MHz with 6 dB conversion loss and
isolation 38 Tye, Min. isolation greater than 40 dB. Only well-matched. hot-carrier diodes and ruggedly constructed
Lower Band Edge 1o LO-RF 50 35 transmission-line transformers are used. Intemally, every component is bonded to the header
One Decade Higher  LO-IF 45 30 for excellent protection against shock. vibration and acceleration.
Mid Range LO-RF 45 30 Here are some of the steps taken to ensure quality: Every SBL-1 is RF tested two times, everysolder

LOF 40 25 connection is 100 per cent inspected under a high power microscope, all transformer leads are
Upper Band Edge to LO-RF 35 25 double-wrapped, and all components are rated for more than + 85 C operation.
One Octave Lower  LOF 30 20 Of course. our one-year guarantee applies to these units.
Signal. 1dB Compression Level < 1d8m
Impedance. All Ports 50 ohms
Electronic Attenuation Min (20mA) 3d8

Worlg's iargest manutacturer of Double Balanceq Mixers

- - = -
[ Mini-Circuits
2625 East 14th Street Brooklyn, New York 11235 (212) 769-0200 NI-CIRCUITS LABORATORY.

Domestic and International Telex 125460 International Telex 620156 A Dwision of Scientihc Components Cord 91 Rev H
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Never before...
200 watts
of RF power with
incredible
3200 L spans
250 kHz to 150 MHz.

Now there’s a completely solid
state power amplifier that provides
200 watts of linear power over a
frequency range from 250 kHz to
120 MHz. And at 175 watts, the
range extends to 150 MHz.

Imagine the wide range of appli-
cations you can cover with this

single Class A linear unit. All you
need is any standard signal or
sweep generator and you have
the ultimate in linear power for
RFI/EMI testing, NMR, RF
Transmission, and general
laboratory applications.

And, like all ENI power amplifiers,
the 3200 L features unconditional
stability, instantaneous failsafe
provisions, and absolute protec-
tion from overloads and transients.

The 3200 L represents a break-
through in RF power versatility
and packaging. Never before has
there been anything like it com-
mercially available anywherel

Contact us for a demonstration
of the 3200 L and our complete
catalog on the other amplifiers in
our wide line. ENI, 3000 Winton
Road South, Rochester, NY14623.
Call 716/473-6900, or Telex
97-8283 ENI ROC.

The advanced
design line of
power amplifiers

6 Circle 6 on reader service card

Publisher’s letter

he trials and tribulations of put-

ting electronically controlled seat-
belt interlock systems into automo-
biles already seem light years away.
Automotive electronics has come a
long way in less than a decade.

With fear of the unknown put
aside, Detroit’s engineers today talk
about how many microprocessors are
going into automobiles. Rather than
a necessary evil, electronics has
become a selling point, a means of
incorporating appealing new fea-
tures.

As one! automotive electronics
engineering manager says proudly,
“We are finally doing what we said
we would do This year we are gomg
to ship | mnlhon microprocessors in
the engine' control systems. Micro-
processors are here in big numbers.”

The timing is just right for a speci-
al report on auto electronics
(p. 113). This report, prepared by
industrial/consumer editor Gil Bas-
sak, follows the proliferation of
microprocessors and related devices
from engine controls to dash board.
Just as semiconductors have had an
impact on the auto industry, the car
makers have had an impact on semi-
conductor producers. Gil points out
that the semiconductor suppliers
have had to achieve a 0.1%-per-thou-
sand acceptable-quality level while
under constant cost pressure.

“Quality and reliability are of
major importance to the car mak-

rs,” Gil reports. ““Fault diagnostics,
or self-test electronics, is therefore a
vital concern.”

Auto designers face a tradeoff in
this area. Diagnostics could be built
into the car. The advantage is that
momentary problems that could
cause later failures are trapped
immediately and stored for analysis
by a microprocessor. The disadvan-
tage is that on-board diagnostics add
to the cost of the car, something that
Detroit is not anxious to do. So-
called roll-up test gear—equipment
used by the garage mechanics—
spares adding costs to the car. But
these instruments are also expensnvc
and become obsolete.

At present, the auto companies
are doing a bit of both. There are
carly warning tests displayed to the

driver that a mechanic can follow up
with a thorough examination.

“Automotive electronics will be
something like the handheld calcula-
tor,” Gil observes. “People will look
back and wonder how they ever did
without it. Cars will never be the
same again, nor will the auto
companies since the formation of
engineering departments responsible
for microelectronics.”

Although the computer software

called LISP has been around for
some 25 years now, LISP is the
future. That’s West Coast computers
and instruments editor Marty Mar-
shall’s conclusion after reporting on
the commercial introduction of com-
puters with instruction sets opti-
mized for LISP (p. 89).

Machines that operate with LISP
(for list-processing) language are of
immediate interest to artificial intel-
ligence researchers because it is a
symbolic rather than a number-
crunching language, Marty remarks.
And because of the implications this
type of machine has in data-base
management, LISP has a definite
stake in the future. On the horizon
for future systems are very large-
scale integrated LISP chips.

Marty has been interested in arti-
ficial intelligence for some time.
Some of the projects using the LISP
language can be intriguing. For
example, one researcher is working
on a system that traces the mind of a
design engineer. Essentially, as LISP
makes logic connections and stores
relationships very much as the
human brain does, it may be possible
to develop a program that automati-
cally takes in a design problem and
then adds layers of complex decision
making in order to solve the problem
in much the same way as an engineer
might go about the task. We’re ask-
ing Marty to keep an eye out for an
article on this program.
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open the door to IEEE-488

multi-
with a KEPCO ghannel
interface

with the Kepco interface, Model SNR-488-8,
you can put up to eight different program-
mable power supplies on an IEEE-488 bus

(L Ry |

high voltage (up to 1kV)
unipolar or bipolar outputs

both voltage and current

with 12 bit or 3-bcd resolution

small voltages with range selection
power from 20 watts to 1000 watts
any instrument that’ll respond to 0-10V

you can control

Use the reader service number to request an informa-
tive 12 page Brochure on how to interface power sup-
plies to IEEE-488 or write Dept. CYF-14

KEPRPCO.

KEPCO, INC. - 131-38 SANFORD AVENUE - FLUSHING, N.Y. 11352 U.S.A. - (212) 461-7000 - TWX # 710-582-2631 - Cable: KEPCOPOWER NEWYORK
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PCM

(printed circuit

| module) |
mm

ranges

from 220 pF
to 1.0 pF

WIMA were first with
5 mm pcm plastic film
capacitors — miniature

—f

_H

-

]

} components designed
for semiconductor

| 8800 technology.

‘.;""‘ WIMA plastic film capac-

| itors show greater

reliability and should be

. preferred to other types.

WIMA

The uniform lead spacing
of 5 mm for the complete
capacitance range is
ideal for automatic

S8 component insertion.
WIMA have always been
in the forefront of

plastic film capacitor

35
1o

technology.
®
T
FKP2: 220pFt00.01 uF:D.F.2-4x10*
FKC 2: 220pFt00.01 uF:D.F.1-2x10?
FKS 2: 1000 pFto0 0.015 uF; D.F. 5-6x10?
MKS 2: 0,01 uFto 1.0 uF:D.F.5-8x10?

(Typical values at 1000 Hz)
WILHELM WESTERMANN

Spezialvertrieb elektronischer Bauelemente
P.0O. Box 2345 - D-6800 Mannheim 1
Fed. Rep. of Germany

U.S. Sales Offices:

THE INTERNATIONAL GROUP INC.

North Dearman Street - P.O. Box 23
Irvington - New York 10533 - (914) 591-8822

TAW ELECTRONICS CO.
4215 W. Burbank Blvd., Burbank
California 91505 - (213) 846-3911
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Readers’ comments

Recognition first

To the Editor: In “Finding tomor-
row’s engineers today” [Aug. 14,
p. 32], Andrew S. Grove eloquently
addresses a serious situation. Our
eroding technological leadership is
blunting the edge of our most valu-
able tool to shape the environment in
the decades ahead, as well as endan-
gering our long-term survival.

I agree there will be a substantial
shortage of engineers, both hardware
and software; that *“electronic tech-
nology is penetrating our society at
an accelerating rate”; and that Gov-
ernment action is not desirable. But
I see a different solution to the prob-
lem from Mr. Grove’s.

What can be done to supply the
number of engineers needed? First,
as with any limited resource ex-
pected to be in short supply, conser-
vation and efficiency are required.
All too often, senior engineers must
perform lower-level tasks, such as
writing test specifications, and are
discouraged from pursuing educa-
tional updating at company expense.
In addition, we are confronted by
management attitudes ranging from
a rare benevolence, to indifference,
to contempt, To add modest salary
and the threat of an insecure future
for the older engineer to this general
attitude toward engineers is to belie
the claim that we are a valuable
resource to be cultivated. How many
engineers have left the ranks for
marketing, administration, law, even
floorwaxing, because they were tired
of “playing the game” and sought a
more equitable income?

The answer does indeed lie with
the students of today and tomorrow.
Most of the high school students I
have spoken to are aware of the pre-
dicted need for engineers. However,
when presented with a more objec-
tive and factual critique of engineer-
ing, they are astonished and ap-
palled. In overwhelming numbers,
today’s students consider the amount
of money they can ultimately expect
to make as extremely critical. The
fact that I have fiscal restraints that
appear not to apply to the business-
men, lawyers, doctors, salesmen, and
so on in my neighborhood is signifi-
cant to them. When confronted with
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Hotline to your PDP-11

Able deals a powerful data-communicationé hand
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el into ddim INSTALLS IN:Chalt DH11 space. DATA RATES:
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256 lineson a single PDP-11at 2 bus loads per 16-lines.

cards that sell
for less than
the competi-
tion but do a
lot more. They
all will save
you space,
power, bus
loading and
money while
giving better
performance,
reliability,
flexibility, and
convenience. Take a look at the
facts, then decide for yourself.
Along with our powerful com-

DZ/16
(16-LINE DZ11-E REPLACEMENT)

INSTALLS IN: VAX or PDP-11 in half DZ11-E space
at 1 bus load. UNIQUE OPERATING ADVAN-

o ;oway ity/
loop-around) provides only way to etfect total parity/
fra‘r’ning error check. On-board address/vector pencil |
switches assure complete configuration control.
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lines (150-9600). ELECTRIICAI(.: E‘li:/\ stapdl;rd

3 or 20 MA current loop (send/receive).
5%%%%!1 ADDRESS SELECTION: Vector
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00. to 40.. 16 continuous word address for
Vector or Address.

TAGES: On-board LED self-test pinpoints malfunc- |
tion area. Built-in maintenance aid (staggered |
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Able, the
\ computer experts

'\ ABLE COMPUTER, 1751 Langley Avenue,
Irvine, California 92714. (714) 979-7030.
TWX 910-595-1729.

ABLE COMPUTER-EUROPE,

74/76 Northbrook Street, Newbury,
Berkshire, England RG13 1AE.

(0635) 32125. TELEX 848507 HJULPHG.

g
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Of all the suppliers of =~ No more costly delays.

masked ROM’s, one lone You send us your data.

company delivers on time. Welll send you your com-

Every time. plete masked prototype
Hi Yo,

Advanced Mlcro Devices!

That’s right, Kemosabe.
No more waiting and
wondering.

"WHO MAKES THOSE
MASKED ROM'S?"



within 5 weeks after code
approval. Nobody has a
better record for on-time
delivery. Nobody.

And weve got all the
high-speed ROM’s you
want. 4K, 8K, 16K, 32K,
just name it.

Do you want ROM’s in
both the commercial and
the military temperature
ranges? Consider it done.
Do you demand quality?

So do we. That’s why, since
the very first day we opened
for business, weve given
every single part we make
MIL-STD-883 for free.

And our ROM’s are a
whole lot easier and
cheaper to convert from
EPROM’s because theyre
pin-compatible with every
EPROM in the industry.

Advanced Micro Devices
rides again!

Advanced Micro Devices ¢\

Q01 Thompson Place, Sunnyvale, CA 94086 - (408) 732-2400
Right, From The Start.
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Brighter-bolder

miniature litesina
variety of styles.

LED’S
Contemporary styling adds color and vitality to your equip-
ment’s appearance. We make available recessed indicators for
high ambient locations and extended lens for a 909 viewing
angle. Choice of red, green, 2-color red/green and red flashers
for panel or printed circuit use.

NE
Our sgolr}!i%imily of pilot indicators are available with built-in
series resistors for line voltage use, also less resistor. Our T-1
neons are smallest ever, sold discreet or installed into panel in-
(Iiicatars.

NCANDESCENTS
Finally, we offer smart looking pilots with built-in or replace-
able lamps in a variety of voltages. Plus, many other lamp
products. Write or call Customer Service for our latest catalog
and free engineering sampie.

ALCO ELECTRONIC PRODUCTS, INC. a subsidiary of AUGAT, inc.
1551 Osgood St., N. Andover, MA, 01845 (617) 685-4371 TWX: 710 342-0552
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FREE |

Brochure describes Electronics \
editorial reprints, services, books...!

* More than 70 arricle reprints in 15 subject
caregories

* Handy wall charts
» Custom-made reprint services

For your free copy,

* Books especially for Electronics’ readers circle #275 on the
» Convenient postage-paid order cards reader service card.
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Readers’ comments

economic realities, most students
choose today, and will choose tomor-
row if no change is forthcoming, the
better-compensated careers.

It is true that *no segment of
society understands the problem bet-
ter than we engineers or is better
qualified to proselytize for the pro-
fession.” But until we engineering
*“craftsmen,” the day-to-day practi-
tioners of the “art,” are recognized
for our substantial contributions to
this country’s productivity and ac-
complishments and until the present
abuses are corrected, how can we, in
fairness and good faith, seek con-
verts to the cause? Without action
by Mr. Grove and other corporate
leaders to bring about change, his
exhortations merely become more
rhetoric proclaiming the eternal “en-
gineering shortage” so as to main-
tain an adequate supply of cheaper
labor. And without change that will
bring “the very best into our field,”
we will indeed lose the *‘continued
eminence and leadership of our
American technological society.”

Jay L. Richman
Montville, N. J.

Corrections

In “Three-level inverter conserves bat-
tery power” (Oct. 9, p. 163}, the
anodes of the MR751 diodes that con-
nect to the MJE8OI transistors should
be brought to the emitter of Q, instead
of to the negative terminal (ground) of
the battery as shown. The cathodes of
the lower IN914 diodes in all the
back-to-back IN914 diode pairs
should be connected to Q,’s collector
instead of to ground. And the standard
mains transformer should be specified
as a l:1:20 arrangement.

The resistance ranges of the Keithley
135 and Data Precision 255 digital
multimeters were improperly specified
in the Nov. 6 issue (p. 169). They are
in fact 2 kilohms to 20 megohms, full
scale. In the same story, Data Preci-
sion’s CG-100A probe extends the
255's current-measuring range to 100
amperes, not to 1,000 A as written.

Also, Teledyne Philbrick’s 4059
converter was described as an analog-
to-digital unit (p. 225); it is rather a
16-bit digital-to-analog converter.
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There’s a little tiger in
everv Cherry switch

bui: we’re pussycats to do business with

Our products are tough, but our people aren't. .. who are really concerned about your problem. ..
and that's the beauty of dealing with Cherry. to production scheduling and customer service men
You see, we can control the quality of our switches who follow-up and expedite to make sure we keep
because we fabricate most of our own parts our delivery promise to you
(moldings, stampings, springs, printed circuits, etc.) Of course we're proud of our modern facilities
And we can keep the price down because we're and equipment...but what we're proudest of is our
loaded with automatic equipment to handle reputation for customer service. Try some.
high volume. === W Test a free sample “tiger” from the pussycats at Cherry.
But the real difference is in the people you work B Ask for our latest catalog which contains complete
. fi ith information on all our switches and keyboards,
with at Cherry ... from your first contact with a W and we'll include a free sample switch. Just TWX
technically trained sales representative...through "’ 910-235572 ..or PHONE 312-689-7700. .
careful analysis and recommendations by engineers _s% - (J[-\\Cicwde the reader service number below
( : il Circle 13 on reader service card
__
CHERRY ELECTRICAL PRODUCTS CORP. « 3608 Sunset Avenue, Waukegan, lllinois 60085
Our worldwide affiliates and phone numbers: Cherry Semicanductar Corp., Cranstan, R, U.S.A., 401 463 6000 + Cherry Mikraschalter GmbH, Auerbach, Germany, 09 643 181 » Cherry Electrical

Praducts Ltd., Harpenden (Herts} England, (05827) 83100 « Cherca Brasil Industria E Comercio Ltda., Sea Paulo, Brazil, 011 246 4343 « Hirase Cherry Precision Co., Ltd., Kawasaki, Japan, 044 933 3511



New 68 Lead
Production
Chip Carrier
Socket

Durable, low cost Textool production
socket accepts JEDEC ““Type A" chip
carrier package!

Designed to accept the JEDEC
leadless “Type A" chip carrier
package, this new Textool 68 lead
socket offers the durability of a test
socket while still maintaining the low
cost and small size essential to a
production socket.

Textool's years of experience as a
leader in the manufacture of test
sockets make it possible for this
socket to include all those features
most important to the user. Design of
the socket footprint is in accordance
with the JEDEC standard (.100 X .100”
grid). The socket lid acts as a heatsink
or can be provided with clearance for a
device mounted heatsink.

%y, Actual Size Socket

Other features include a low .342"
profile for mounting on .500" centers;
rugged .015 X .020" beryllium copper
contacts; device to socket and socket
to PC board orientation for a positive
one-way fit; external probing
capability; and a U.L. approved socket
body material.

Now, Textool! is the “one stop”
supplier for your test, burn-in and
production chip carrier socket
requirements!

Detailed technical information
on this new durable, inexpensive
68 lead production chip carrier
socket, as well as Textool's full line
of test and burn-in chip carrier
sockets, is available on request.

Textool Products Department
Electronic Products Division/3M
1410 W. Pioneer Dr., Irving, TX 75061

214/259-2676
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Noorda finds smaller firm
that he intends to make big

“Most people like going to bigger
and better things. 1 like going to
smaller and worse things,” says Ray-
mond J. Noorda, new president and
chief executive of Boschert Inc. But
if history repeats itself, as Noorda
intends it to, and small goes to big
and worse to better, employees and
customers of the Sunnyvale, Calif.,
switching-power-supply manufactur-
er won’t mind his candor.

The 56-year-old Ogden, Utah,
native thrives on challenges, as he
demonstrated in 1970 by ending a
21-year management career with
General Electric Co. to become pres-
ident of General Automation Inc. in
Anaheim, Calif. When Noorda ar-
rived, sales at the computer maker
were about $6 million; they grew
nearly tenfold by the time he
departed in 1975. Then, following
some interim management with Sys-
tems Industries Inc. of Sunnyvale,
Noorda officially joined it as presi-
dent in 1977.

“l would have felt better if Bos-
chert were even smaller,” says
Noorda. The company, which grew
more than 50% in fiscal 1980,
expects little growth this fiscal year,
ending June 30. “Boschert was in a
temporary slowdown. It was a good
opportunity for me to come aboard
and a good time to get back on our
growth curve,” states Noorda, who
holds a bachelor of science in electri-
cal engineering from the University
of Utah in Salt Lake City.

Noorda views Boschert as a maker
of high-quality custom and tailored
supplies sold in small-to-medium
quantities to original-equipment
manufacturers. However, he wants it
to become a “total power-supply
company,” producing low-quantity
and high-cost switching supplies, as
well as high-quantity and low-cost
supplies made offshore. Also, he’s
looking to fill gaps between its tradi-
tional stronghold (devices handling
500 watts and less) and a new 1,500-
W supply.

By implementing these plans,
Noorda expects Boschert’s growth to

Latest challenge. Boschert's Noorda sees
his job as putting firm back on growth curve.

be as good as, if not better than, the
35% per year typically enjoyed by
small business. “That alone should
put us at around $55 million to $60
million in sales by 1985. But we're
focusing on meeting the needs of
European markets as well, and with
an aggressive push in Europe we'd
be able to achieve $65 million to $75
million by that time,” he says.

Phillips sees GaAs growth
passing silicon’s by 1990

After a long countdown, gallium
arsenide integrated-circuit technolo-
gy is blasting off, thanks to propo-
nents like D. Howard Phillips. With
a style as fast-paced as the high-
speed circuits he has been pushing
for the past 16 years, the new direc-
tor of Aerospace Corp.’s Electronics
Research Laboratory in Los Angeles
beams that *“the growth rate for gal-
lium arsenide ICs will exceed that for
silicon by 1990.”

Phillips does not mean to imply
that the total available market for
GaAs ICs will ever outdo that for
silicon. “Gallium arsenide will not
run silicon out of business the way
silicon ran germanium out of busi-
ness,” says the 39-year-old Phillips.
But needs in data- and signal-pro-
cessing markets, where speed is criti-
cal, will help to fuel the emergence
of commercial GaAs chips.

Though the compound semicon-
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PDP-11 and LSI-11
TAPE and DISK CONTROLLERS

AUTHORIZED EMULEX DISTRIBUTOR
First Computer Corporation, the
world's leading DEC computer system
integrator now distributes the
complete spectrum of EMULEX Tape
and Disk controllers for the PDP-11
and LSI-11 family of computers.

HARDWARE / SOFTWARE
TRANSPARENCY

These microprogrammed, emulating
Tape and Disk Controllers are fully
software transparent to both the
PDP-11 hardware and software. The
use of these controllers protects you
from the impact of future versions of
the operating system software. They
are so compatible you can plug them
into your system and be up and
running the standard DEC diagnostics
and operating systems in minutes.

ADDED FEATURES

These controliers provide you with
added features such as automatic self-
testing, onboard pack formatting, and
programmable bandwidth control at
no additional cost.

® Registered trademark of Emulex Corporation
® Registered trademark of 0igital Equipment Corporation
™™ Trademark First Computer Corporation

CE3
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BROAD RANGE OF DEVICES SUPPORTED
It makes no difference which of the
DEC PDP-11 or LSI-11 family you are
using or which type of storage device
is required for your application. we
can support 59 different drives from
13 different manufacturers.

HIGHEST QUALITY AND

SUPER RELIABILITY

You can be assured of the quality
and reliability of these Tape and Disk
controllers because First Computer
Corporation specializes in PDP-11
and LSI-11 computer systems,
components, and peripherials. Over
the years our reputation was built
on the quality and reliability of the
products we sell. We continue to
protect this reputation by selling
only the very best.

SUPER FAST SERVICE

Because we are the largest system
integrator specializing in PDP-11

and LSI-11 systems, components,

and peripherials, First Computer
Corporation can satisfy most

of your Tape and Disk Controller
requirements directly from our stock.

GUARANTEED SATISFACTION

Your satisfaction is fully guaranteed
by First Computer Corporation.

We believe in every product we sell.
If for any reason these Tape and
Disk Controliers do not meet your
expectations, simply return them
freight prepaid and insured, within
10 days of receipt and we will
refund your money in fuil. First
Computer Corporation backs each
of these products with a full one
year warranty.

AUTHORIZED REPRESENTATIVES

AND DEALERS

Authorized EMULEX Sales
Representatives earn full commissions
for orders filled by First Computer
Corporation. Attractive Dealer
discounts are available to all
Authorized EMULEX Dealers.

PRICE AND PERFORMANCE

You pay no more for First Computer
Corporation service. Write or

call today for our free EMULEX
Buyer's Guide.

TWX NUMBER 910-651-1916

| | computer corpoation

corporate square/825 north cass avenue / westmont, illinois 60559/ (312) 9201050
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America fought long and hard for
her independence. And in that war,
some say the Kentucky long rifle
was the gun that turned the tide in
our favor.

Today we're fighting another kind
of battle . . . one for economic
freedom. Purchasing products
manufactured in the U.S., like
Wabash relays, can help end our
dependence on foreign nations.

Wabash relays are 100% American
made. Because we're closer, we
can offer faster delivery and better
service . . . plus quality and
selection unsurpassed in the

ythdustry. Best of all, Wabash relays
~~ ate priced competitively with those

'//vﬁanufactured outside the U.S.
Make your declaration of
independence, and get a better
relay in the bargain. Give Wabash
acall.

Wabash Relay & Electronics
First and Webster Streets
Wabash, Indiana 46992
(219) 563-2191

wabash

The Reed Relay Specialists

After 204 years of
independence, are we more
dependent than ever?

Circle 16 on reader service card

ASCII encoded keyboards: as low as $46*
New lighter touch for

improved typing.

RCA VP-600 series ASCII keyboards are available intwo formats. Youcan
choose either a 58-key typewriter format. Or a 74-key version which includes
an additional 16-key calculator-type keypad. Both can be ordered with
parallel or serial output.

These keyboards, redesigned for lighter key activation and improved
typing capability, feature modern flexible membrane key switches with
contact life rated at greater than 5 milion operations. Plus two key rollover
circuitry. A finger positioning overlay. And an on-board tone generator that
gives aural key press feedback.

The unitized keyboard surface is spillproof and dustproof. This plus high
noise immunity CMOS circuitry makes these boards particularly suited for
use in hostile environments.

Parallel output keyboards have 7-bit buffered, TTL compatible output.
Serial output keyboards have RS 232C compatible, 20mA currentloopand TTL
compatible asynchronous outputs with 6 selectable baud rates. All operate
from 5 V DC, excluding implementation of RS 232C.

For more information contact RCA Customer
Service, New Holland Avenue, Lancaster, PA 17604. “c "
Or call our toll-free number: 800-233-0094.

*OEM price Also available less case

= ;’
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Speed merchant. Fast GaAs IC devices will
be on market in a few years, says Phillips.

ductor material is already vital for
discrete devices like high-speed tran-
sistors and laser diodes, the fabrica-
tion of GaAs ICs has been beset with
technical difficulties. Phillips has
been instrumental in ironing out
these problems so that the devices
will be commercially produced *in a
couple of years,” he says.

An indicator of the tremendous
growth awaiting large-scale GaAs
ICs, says Phillips, is the sheer volume
of papers on the subject at the GaAs
IC Symposium held Nov. 4-6 in Las
Vegas, Nev., where Phillips was
chairman, as he was last year.

Phillips’ expertise is not limited to
GaAs—he is equally knowledgeable
about silicon processing. Before
heading south to Acrospace Corp.,
he put in three years as manager of
Lockheed’s Microelectronics Center
in Sunnyvale, Calif., where he coor-
dinated both GaAs and silicon-on-
sapphire research efforts. At Aero-
space, he will be able to pick up
where he left off on these projects as
the leader of 85 scientists, engineers,
and technicians.

Phillips climbed the ladder to a
doctoral degree on three campuses.
After receiving a bachelor’s degree
in electrical engineering at Oklaho-
ma State, he switched to the Univer-
sity of Oklahoma for a master’s in
nuclear engineering. His Ph. D. with
honors in clectrical engineering was
conferred by the University of New
Mexico in 1972. a
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Still the world’s smallest
RF relay

...and the stingiest

When we first told you about the inherently low inter-contact
capacitance and low contact circuit losses of our TO-5 relays,
you agreed that they were ideal for RF switching. And you began
designing them in immediately. They provided high isolation
and low inse*tion loss up through UHF (typical performance
45 db isolation and 0.1 db insertion loss at 100 MHz).

Then you discovered another benefit — particularly for hand-
held transceivers where battery drain is critical. The TO-5 is
very stingy on coil power; the sensitive versions draw only
210mW at rated voltage.

So if you’re looking for a subminiature RF switch, don’t

+ settle for anything less than TO-5 technology. It’s available in
commercial/industrial as well as MIL qualified types. Write or
call us today for full technical information.

“/™ TELEDYNE RELAYS

12525 Daphne Avenue, Hawthorne, California 90250 » (213) 777-0077

Circle 17 on reader service card



Accu-plate is a perfect match for our
newest achievement in time-saving
backplane connectors—the AMP PACE
(Pre-Assembled Card Edge) connector.

It puts a plating of nickel on the high-wear
ramp, gold on the final contact and tin-lead
on wrap-type posts.



Infroducing Accu-plaie—

reliability you can afford.

You're looking at the latest advance in plating
technology, Accu-plate. It's the cost-effective
way to use gold, palladium and a lot of other
plating materials —without compromising
reliability or performance.

Accu-plate gives you precision never before
obtainable. This precision even allows us to
employ several platings on the same contact.
We use gold precisely where other metals can't
perform as well. We can use tin-lead for
solderability and nickel in high-wear areas.

In other words, whichever plating performs
best, Accu-plate enables us to put it in the right
place. Nothing is wasted. You get a superior
electrical contact at a price you can afford, and
you are not faced with redesign costs.

Want to gain the benefits of the
best plating without excessive expense?
Investigate Accu-plate.

The Accu-plate plating line uses an advanced
computer to precisely plate contacts on the
surface area where it is actually needed.

Where to telephone: Call the AMP Accu-plate
Information Desk, (717) 780-8400. Where to
write: AMP Incorporated, Harrisburg, PA 17 105.

AMP and AMP PACE are of AMP

A INIPP means productivity.

Accu-plate puts a plus in AMP-Latch connectors
for terminating ribbon cable and small-gauge
discrete wires. It enables us to precisely plate
the receptacle with gold and the insulation
displacing V-slot area with tin-lead.

Accu-plate does well for commercial connectors,
too. We prestripe gold over nickel on unformed
stock for sockets and tip-plate pins. We apply nickel
plate to the interior of the wire barrel for crimp
performance and tin to the exterior to reduce
applicator die wear.
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Microcomputer Hero

Intel’s new 8051 packs more processing
ingredients onto a single chip than ever before.
And serves it up with total development support.

Intel introduces its latest recipe
for the highest performance singF
chip microcomputer. Take an up to
ten times functional/speed improve-
ment, and add more program and
data memory than you can find on
any competitive single-chip micro.

-

address-driven automatic wakeup.

Added to that is the 8051
sophisticated interrupt system, with
five sources, two priority levels, and
a nested structure which allows
exceptionally efficient monitoring
of internal and external alarms.

software support, like the ASM 51
macroassembler, which provides tight,
fast code and efficient access to the
Boolean processor. Or the CONV 51
conversion program for upgrading
your existing 8048 source code to
operate on the 8051.

Garnish these with peripheral
capabilities like 32 program-
mable [/O lines, a full-duplex
UART, and two 16-bit timers/
event counters. Top it all off with
a unique Boolean processor,

and serve it up on the industry’s
broadest development support
base. That's the 8051, a veritable

feast for product designers.

A new combination
of ingredients

The 8051 family sets the stan-
dard for the next generation of
single-chip microcomputers. And

Intel support further in-

T“T ______________________________________________ cf“""f ........ cludes the ICE-51™ in-circuit
§ emulator, which lets you
i 22w P'o:qzs?nag‘gi\ory 120 Dyies Twoteet exercise your system at full pro-
2 Tming | | 8751 ePROM et oy e cessor speed with all of its [/O
i b functions. So you can analyze
= ¢__{} it test results quickly, even
?:ié:: 35 35 before your app!ication system
Processor e hardware is available. Or fully
84K.Byte Bus Sroanaaibie| | ;v Pl Do debug your system in logical
, ‘ y <o e s hUSE segments before committing
Interrupts L code to EPROMs or ROM.
--------------------------------------- }] Thus getting a more reliable
e i e p BN SO product to market faster.
B4K RAM ¢ Address/Data Bus
64K ROM 32 (e e Come and get it

opens new application opportu-

would have been necessary before.

are 4K bytes of ROM/EPROM,
128 bytes of RAM for internal
scratchpad, and 20 registers for
controlling peripheral functions.
Plus the memory space is expand
able to 64K bytes each of RAM
and ROM.
The 8051 also offers extended

tiple addressing modes, and four

the rest in 2 us.

Then there’s the 8051’ full
duplex serial I/O port, which allows
it to talk to peripherals—such as
terminals and UARTs —at a much
higher data rate than could be
achieved using software alone.

At rates, in fact, from 122 to 31,250

baud. This port can also link multiple

8051s to achieve transmission rates
up to 187,500 baud using standard
asynchronous protocols and an

Electronics /November 20, 1980

nities where a multiple-chip approach

For large program storage, there

CPU processing capabilities, mul-

8-register banks. Furthermore, it's

fast. Multiply and Divide execute
in 4 us. Over half of the remain-
ing instructions execute in 1 us;

Boolean bit manipulation

In addition to handling 8-bit
binaryand BCDarithmetic, plus 8-bit
logic operations, the 8051 family
offers an exclusive feature: extensive
Boolean bit-handling—especially
important in controller applications.

An integral part of the CPU, the
Boolean processor has its own set of
12 instructions, its own accumulator,
and its own bit-addressable RAM
and 1/O. With these instructions,
now you can do bit manipulation
without extensive data movement,
byte masking/shifting, or test-
and-branch trees.

-

Full-course development
support

With even the most versatile
microcomputer, though, you need
development support to get your
product to market the fastest, lowest
risk, least expensive way possible.
Support such as only Intel delivers.

That means support from the
Intellec® Microcomputer Develop-
ment System, your own in-house
digital design center. It also means

A direct descendant of the
industry-standard 8048, the 8051
family is the beginning of the new
MCS-51™ series of high-performance
devices. In addition to the ROM-
based 8051, the other two members
of the immediate family are the 8751
EPROM version, intended for proto-
typing and low volume production,
and the 8031, which relies on
external program memory.

For further details on the 8051
family and its development support,
contact your local Intel sales office/
distributor. Or write Intel Corporation,
3065 Bowers Avenue, Santa Clara,
CA 95051. Telephone (408) 987-8080.

intal delivers

solutions.

Europe: Intel International, Brussels, Belgium.

Japan: Intel Japan, Tokyo. United States and Canadian
distributors: Alliance, Almac/Stroum, Arrow Electronics,
Avnet Electronics, Component Specialties, Hamilton/Avnet,
Hamilton/Electro Sales, Harvey, Industrial Components,
Pioneer, L.A.Varah, Wyle Distribution Group, Zentronics.
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Compare our data and time domain logic analyzer
with the industrys leading data-domain-only unit.

For complete analysis, the KI00-D outperforms H-P's 1610B!

Before you settle for the Hewlett-
Packard 1610B data domain ana-
lyzer, compare it with the general
purpose Biomation K100-D, our
fastest-selling logic analyzer ever.

Compare depth of information.

A data domain (software) analyzer
—even a unit as sophisticated as
the H-P 1610B—simply does not
give you all the information you
need for debugging your main-
frame, mini- and microprocessor-
based systems. During the critical
system-integration stage of a
development cycle, a problem that
looks like a software failure may
turn out to be a not-too-obvious
hardware malfunction.The
K100-D's data/timing capability lets
you analyze software/hardware
relationships and find the problem,
wherever it originates. You can
display up to 16 channels of critical
timing information about race con-
ditions and phase relationships
between signals.

So vital is this timing information
to complete problem analysis that
industry trends indicate logic ana-
lyzers of the future will have both
data and timing analysis capabil-
ities—like the K100-D has today!

Hewlett-Packard 16108
A sophisticated data-domain-only
logic analyzer

Compare data domain range.

The high-speed K100-D gives you
data domain capability to 70 MHz
—as compared with the 1610B’s 10
MHz rate—for use with faster
multiplexed microprocessors, com-
puters, and ECL bit-slice proces-
sors. At 12 to 70 MHz, the K100-D
gives you 16 channels of data dis-
play, with 1024 words of memory.

Operating at 0 to 10 MHz, both
units give you 32 channels of data
domain information. But the
K100-D’s memory is 8 times as
deep as the 1610B’'s—512 words
versus 64. The 1610B's 7 levels of
triggering exceed the needs of
most users, and those who do
need this capability can generally
get it from their development
system. With the K100-D, you don't
sacrifice vital timing information
for data domain capabilities you
don’t need.

The final analysis.

To help you evaluate your needs
before you buy, we've prepared a
point-by-point competitive com-
parison of the Biomation K100-D
and the H-P 1610B. (Incidentally, it
also shows how the K100-D beats
H-P’s general purpose 1615A

Biomation K100-D

hands down.) To get your free
copy, just use the reader service
number or write Gould Inc.,

Instrument Division, 4600 Old
Ironsides Drive, Santa Clara, CA
95050. For faster response, call
408-988-6800.
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Editorial ______

A program for educating more engineers better . . .

The report issued by the Department of
Education and the National Science Foundation
last month failed to make specific
recommendations on what might be done to
combat what it admitted is a growing scientific
and technological illiteracy rate in this country.
Real problems need real solutions, and
*“Science and Engineering Education for the
1980s and Beyond’’ did not provide them.

But one engineering organization, at least —
the American Association of Engineering
Societies—has put forward the following
three-point plan for getting engineering
education up and on its feet again (see p. 182):
® A $20 million yearly grant program funded
by the Federal government to sponsor 2,000
graduate students.
® A $100 million annual incentive program
to equip American universities with laboratory
equipment for research and teaching.

8 A push at the Federal, state, and local

. . and an idea for Government recognition

It’s clear from the concern education is causing
in Washington that something has to be done
to overhaul the system if America is to produce
the high-level engineering talent needed in

the next decades. The situation brings to

mind Georges Clemengeau’s observation,
“War is much too serious a matter to be
entrusted to the military.” In this case,
education is much too serious a matter to be
entrusted to the academics.

Some insist that reform must be entrusted
primarily to industry but that the Government,
too, must play an important role. One place
where it can help is with the third point in
the American Association of Engineering
Societies’ proposal discussed above:
improvement of both the public image of

24

government levels to give engineering education
a national priority equal to that of medical
education.

The first two points could easily be taken
up by the 97th Congress when it convenes
in January. It would be several years before
direct results could be seen, but these actions
would nevertheless be an immediate shot in
the arm for engineering education.

The third point would be more difficult
to implement, requiring revolutionary changes
in the thinking about the value of engineers
to national economic health and well-being.
Engineers would need increased public
recognition as professionals and would have
to be valued consistently instead of being
treated in a cyclical “now we need them, now
we don’t” manner.

Government and industry must be ready
to share equally the cost as well as the benefit
of technological preeminence.

engineers and of their own self-esteem. And
one way of achieving that was suggested by
financial analyst Ben Rosen at the recent
Midcon show in Dallas. He suggests that the
President reestablish annual technology prizes.
The idea was initiated in 1973, but fell
victim to the Watergate trauma. Essentially,
this plan would involve a national recognition
of the 5 or 10 most significant engineering
achievements of the year as decided by the
President’s science and technology adviser.
Such a prize would not only reward high-
technology achievement but also make national
heroes of the engineers so honored. They
would be models for students and would
encourage the belief that technology is a
prestigious career path. We're all for the plan.

Electronics /November 20, 1980



Ready for over 450 programmable devices...and growing.

With Pro-Log’s powerful new M980 ramming 8 devices simultaneously. P SRR g
control unit and plug-in personality glus a ger?eric module for PALs. BFcked l.)Y (hS MtGsARyISIEnGESe
modules, you can program, COpy All our modules have been tested, warrantlesi NN —
and test most MOS and bipolar evaluated and approved by the de- Based on the proven quality of
PROMs and logic devices. vice manufacturers, so you program 8,000 Series 90 programmers and
And you’'re ready for new devices exactly to their specifications. 15,000 personality modules now

as they come along. . .including
ICs as large as 64K X 16 bits.

performing reliably worldwide,
Pro-Log gives you a one-year war-
ranty on all modules and a two-year
warranty on control units.

Modules that are always
up-to-the-minute.

Get the facts—. éend fc;r oux: new
M980 brochure.

By keeping close touch with the
rapid changes in programmable IC
technology, we're ready with new or
modified personality modules
whenever new devices are
introduced or old ones
change their algorithms.
We have modules for
individual PROMs, for
whole PROM families,
and for gang pro-

A definitive description of the

M980's expanded performance

features.

Write or call Pro-Log Corporation,

2411 Garden Road, Monterey, CA
93940, phone (408) 372-4593.

D[ JPRO-LOG

CORPORATION
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Please send me an invitation card and full information
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e 87243 visitors from 98 countries*
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Address
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¢ 1515 exhibitors from 31 countries*

In U.S.A.: International Trade Shows in France

1350 Avenue of the Americas - New York,
N.Y. 10102 78(212) 582 4960 M 427 563 Frshows

F 75116 Paris 72 (33-1) 5051317 M 630 400 F

further information and invitation card
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Meetings

Advanced Strategies in Data Pro-
cessing and Communications, The
Yankee Group (P. O. Box 43, Cam-
bridge, Mass. 02138), Harvard
Club, New York, Dec. 2-3; Hyatt
Rickey’s, Palo Alto, Calif., Dec.
9-10.

U. S./Southeast Asia Telecommuni-
cations Conference and Exhibit, EIA
(2001 Eye St., N. W., Washington,
D. C. 20006), Mandarin Hotel,
Singapore, Dec. 3-5.

IEDM—1980 International Electron
Devices Meeting, IEEE, Washington
Hilton Hotel, Washington, D.C.,
Dec. 8-10.

PLANS 80—Position Location and
Navigation Symposium, IEEE, Re-
sorts International Hotel, Atlantic
City, N. J., Dec. 8-11.

1980 Computer Networking Sympo-
sium, IEEE and NBS Institute for
Computer Sciences and Technology
(Washington, D. C. 20230), Nation-
al Bureau of Standards, Gaithers-
burg, Md., Dec. 10.

19th 1IEEE Conference on Decision
and Control, IEEE, Albuquerque Inn,
Albuquerque, N. M., Dec. 10-12.

3rd Miami International Conference
on Alternative Energy Sources,
Clean Energy Research Institute,
University of Miami (P.O. Box
248294, Coral Gables, Fla. 33124) et
al., Sheraton Bel Harbour, Bel Har-
bour, Fla., Dec. 15-17.

MIMI 81—International Symposium
on Mini and Microcomputers, Inter-
national Society for Mini and Mi-
crocomputers (Box 2481, Anaheim,
Calif. 92804), Hotel del Coronado,
San Diego, Jan. 7-9, 1981.

1981 International Consumer Elec-
tronics Show, EIA (CES, 2 lllinois
Center, Suite 1607, 233 N. Michi-
gan Ave., Chicago, Ill. 60601), Las
Vegas Convention Center, Las Ve-
gas, Jan. 8-11.

PTC ’81 —Pacific Telecommunica-
tions Conference, Pacific Telecom-

munications Council (PTC '81 Direc-
tor, 2424 Maile Way, Rm. 704,
Honolulu, Hawaii 96822), Ilikai Ho-
tel, Honolulu, Hawaii, Jan. 12-14.

National Radio Science Meeting,
IEEE and U. S. National Committee
for the International Union of Radio
Science (URSI), University of Colo-
rado, Boulder, Jan. 12-15.

AVEC 81—Seventh International Au-
diovisual and Communications Salon,
Société pour la Diffusion des
Sciences et des Arts (20 rue Hame-
lin, 751 16 Paris, France), Palais des
Congrés, Paris, Jan. 12-17.

High Speed Digital Technologies
Conference, IEEE Electron Device
Society and American Vacuum So-
ciety, San Diego Hilton Hotel, San
Diego, Jan. 13-15.

Southcon/81 Show and Convention,
IEEE, Georgia World Congress Cen-
ter and Omni International Hotel,
Atlanta, Jan. 13-15.

Automatic Test Equipment Seminar-
Exhibit, Benwill Publishing Corp.
(1050 Commonwealth Ave., Boston,
Mass. 02215). Pasadena Center,
Pasadena, Calif., Jan. 19-22.

Annual Reliability and Maintainabil-
ity Symposium, IEEE et al., Marriott
Motor Hotel, Philadelphia, Jan.
27-29.

ASEE 81— Advanced Semiconductor
Equipment Exposition, Electronic
Representatives Association (Cart-
lidge and Associates, 491 Macara
Ave., Suite 1014, Sunnyvale, Calif.
94086), San Jose Convention Cen-
ter, San Jose, Calif., Jan. 27-29.

Second International Conference on
Microprocessors in Automation and
Communications, Institution of Elec-
tronics and Radio Engineers (99
Gower St., London WCI1 6AZ,
England), Penta Hotel, London, Jan.
27-30.

Power Engineering Society Winter
Meeting, IEEE, Atlanta Hilton Ho-
tel, Atlanta, Feb. 1-6.
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and format that does the job best.
~ I's done through a serles of

40 interchangeable plug-in -

‘instruments that fit into any one of
six mamnframes Including a
sturdy rackmount. Or a hand-
carried portable. Pius four differ-
ent bench-top sizes. There's also
aroll cart that lets you carry a
scope along with two rnainframes
full of plug-ins

Whatever way you want to go,
TM 500 lets you do it, All main-
frames accept all plug-ins. Ev-
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Packaged Memories

Intel’s Series 90 Memory System. The only one that combines
system-level standardization with custom-built features.

If you're a system designer
responsible for memory-intensive
products, you know the problems
of starting every project from
scratch. Extended design cycles.
Constant specification changes.
Cost overruns. Component
testing/integration hassles. Late
documentation. Seemingly
endless schedule slippages. And
even when the design is finally
complete, reliability remains
a question mark.

These are all problems you
had to put up with to get the
custom-built features that would
precisely match your require-
ments. But no more.

Head start in memory design
Now you no longer need

to start from scratch in memory

systemdesign. Instead, start

with Intel’s standard Series

90 Memory System.

and reliability is assured.

And just as importantly, you
know exactly what the system
costs and when it will be delivered.
No guesswork. No surprises.

Just the confidence you gain
from reliable, field-proven Intel"
memory products.

Flexibility for the future

For future requirements, the
BXP bus will easily accommodate
Intel’s new technologies as they
become available. Even then, you
won'’t have to redesign. The
result? Shorter memory system
design cycles plus longer life for
your products.

Also with each Series 90, you
can address up to 2 billion bytes
of memory, with or without an
ECC option. So whether you're
adding more of today’s memory
technology or upgrading to higher
density compon-

The Series 90 is a
family of memory mod-
ules and intelligent
controllers, interfaced
via Intel’s standard
BXP™ memory bus. It
eliminates the time
and cost formerly
required to design a
special memory for
each new system or
performance/density upgrade.

The Series 90's family of
compatible memory modules plug
into the BXP bus, allowing you to
choose exactly those word widths,
cycle times, and memory technol-
ogies you need. Each system is
factory-assembled from off-the-
shelf components, and fully tested
at the IC, board, and system level.
So you know the system will
perform according to specification,

ents in the future,

the BXP bus stays with you.

Performance to spare

To give your memory systems
the competitive edge, we incor-
porate our highest performance
semiconductor memory com-
ponents in the Series 90. Static
memory modules using leading
edge HMOS™ technology to

provide cycle times of 100 ns.

Or our family of dynamic
memory modules.

And for faster data transfer
rates, our BXP bus allows you to
interleave modules. Or combine
both static and dynamic memory
in the same system. However you
configure, the Series 90 lets you
achieve the highest speeds with
performance to spare.

What’s in store

We've recently upgraded
the Series 90 by adding new
performance categories for both
static and dynamic memory
boards.

So the next time you need
a memory system, we urge you
to compare your usual design
choice with the advantages of a
standardized, off-the-shelf Series
90 alternative. For assistance
in making that comparison,
contact your local Intel sales
representative. Or return the

coupon below.
*HMOS is a patented Intel process.

[0 My memory system requirements
are atrached. Please show me how |
the Series 90 can best meet these. |

3 I'll figure it out myself. Please
send me:

[0 Series 90 technical information.
O Your handy Configuration Guide, |
[J Series 90 Application Profiles.

Name

{ Titlé/Organizatinn

' Address
City/State/Zip
{ Telephone ( )

Intel Corporation, Literature Department,
i 3065 Bowers Avenue, Santa Clara CA 95051
{ (408) 987-8080 £ 11720

g

Europe: Intel International, Brussels, Beigium.
Japan: Intel Japan, Tokyo. United States and Canada
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DIGITAL

TELECOMMUNICATIONS

“Tone | and MOSTEK® are trademarks of Mostek Corporation

Better numbers. At Mostek, we
define them in terms of experience,
performance, commitment and
growth.

First, experience. Measure ours
from 1974 when we introduced our
Tone I* series of integrated tone
dialers. Since then, in tone and
pulse dialers alone, we've added
nine new products. Each with the
progressively sophisticated fea-
tures that state-of-the-art systems
demand.

2,500,000

© 1980 Mostek Corporation

Second, performance. Measure
that in units of power consumed.
Mostek telecommunications cir-
cuits consume miserly amounts of
it. In fact, the reason why our
CODECs became the industry stan-
dard is because they dissipate a
mere 30mW, less than half that of
our closest competitor.

Third, commitment. Add up our
product line as proof. More than 30
products, including CODECs, fil-
ters, pulse dialers, tone dialers,

5,000,00¢



How better numbers
logically add up to

a higher level of confidence.

MOSTEK.

repertory dialers and others give
us the widest and broadest tele-
communications product line of
any integrated circuit manufactur-
er. Then add to that our full line of
RAM and ROM memories as well
as the microprocessors needed to
configure your total system. All
available from Mostek.

Fourth, growth. As a semicon-
ductor manufacturer, ours is
unparalleled. In telecommunica-
tions alone, for example, we have

doubled in size every year for the
past four. Stated another way, that
totals up to more than 10 million
telecom circuits shipped, more
than all other IC manufacturers
combined.

The advantages for you? In a
word, confidence. Confidence that
our expertise can position you at
the leading edge of digital telecom-
munications. Confidence that our
lower-power devices will make
your system more cost-efficient.

Confidence that you can specify a
full line of those devices from a
proven single source. And confi-
dence that we have the demon-
strated production capability to
meet your high volume needs. Both
today and tomorrow.

To find out more about what our
numbers can do for you, contact:
Mostek, 1215 West Crosby Road,
Carrollton, Texas 75006 (214) 323-
1000. In Europe, contact Mostek
Brussels 660.69.24.

10,000,000
Circle 31 on reader service card



ow CMOS cuts your

design time.

Now there’s another good
reason to switch to CMOS.

COSMAC System IV: The
complete 1802 hardware, soft-
ware Microprocessor Develop-
ment System.
Full-screen editing. The
COSMAC System IV features
an integral CRT display screen
with built-in “true” full-screen

Introducing System IV
with

FULL-SCREEN EDIT.
Fom the people who

brought you CIVIOS.

Optional aids. For hard
copy, add our 340 character-
per-second, 132 column
matrix printer, complete with
built-in self test and diag-
nostics display.

Choose from three high-
level languages: BASIC 1,
BASIC 2, or PLM-1800.

If you already own our

editing.

Program entries and cor-
rections appear instantly on
the screen for fast, easy pro-
gram editing.

The 12-inch integral CRT
displays 80 characters per line and up
to 24 lines. With attractive green phos-
phor for reduced eye fatigue.

New, high performance macro-
assembler. Our new ASMS8, level Il
macroassembler provides much faster
assembly time. We've added cross-
reference listings and “verbal” error
messages. Plus numerous other
enhancements for fast, easy operation.
ASCII keyboard. A fully-encoded
ASCII keyboard contains 72 ASCII
keys. Plus 14 dedicated full-screen edit
keys to save you the trouble of typing
control words or memorizing
mnemonics.

Other on-board hardware includes:

005 or 007 system, move up
to full-screen editing with our
smart CRT terminal upgrade
(CDP18S040).
“Total design support”
trom the CMOS people.

The $12,000* total System IV price
also includes total design support from
the people who brought you the 1802.

Plus a copy of “Welcome to the
World of RCA COSMAC,” a demon-
stration diskette to introduce you to
your new COSMAC System IV. And a
free one-year subscription to the RCA
software update service.

For more information or a System IV
(CDP18S008) demonstration, contact
your local RCA Solid State sales office
or distributor. Or contact RCA Solid
State Headquarters in Somerville, New
Jersey. Brussels, Belgium. Hong Kong.
Sao Paulo, Brazil. Or call Microsystems
Marketing toll-free (800) 526-3862.

60K bytes of user accessible CMOS
RAM. Dual drive floppy disk. A built-in
PROM programmer and line printer
interface. And the RCA exclusive
CDOS file-management operating
system.

Go anywhere Micromonitor. Also
included in the package is our widely
acclaimed Micromonitor, the portable,
in-circuit emulator. A complete diag-
nostic and design tool, capable of real-
time, in-circuit hardware and software
debugging. Plus our MOPS (Micro-
monitor OPerating System) software
which allows complete software inter-
rogation of the system under test.

*optional resale price

Total
hardware,
software
development
system
| $12,000.*

Electronics/November 20, 1980
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lon-beam annealing
at IBM lab offers
advantages over laser

Chip makers join
programmable array
logic competition

intel adds polyimide,
redundant elements
to static, dynamic RAMs

Phlilips proposes
standard bus for
home electronics

Electronics /November 20, 1980

IBM scientists are working on a new method of beam processing, ion-beam
annealing, that opens the possibility of self-annealing implantation with a
pulsed beam of dopant ions. The researchers, from International Business
Machines Corp.’s Thomas J. Watson Research Center at Yorktown
Heights, N. Y., described their work in a paper at the Materials Research
Society’s annual meeting in Boston on Nov. 19. The paper told how beams
at a 300-kev energy level have already been used to produce ordered
regrowth in virgin and implanted silicon.

The work is exciting the processing community because an intense
pulsed ion beam has several advantages over a pulsed laser for annealing
thin-film materials. Among them are a favorable energy loss distribution,
the ability of ions to heat metallic and nonmetallic surfaces directly
without reflection problems, and the availability of large-area and uniform
ion beams.

Ensuring industry acceptance of Monolithic Memories’ programmable
array logic family, Advanced Micro Devices and Texas Instruments will,
by next year, join National Semiconductor and Raytheon as alternative
sources for some members of MMI’s PAL line. But they will use oxide-
isolated bipolar processes — AMD its implanted micro-oxide, or IMOX, and
TI its advanced low-power Schottky —for more speed to meet industry
demands.

1t is believed that Harris Semiconductor Products, too, will build PALs,
possibly with a fuse-link complementary-MOS process. Even Intel may be
eyeing PALs, though it is not known whether it will use its bipolar or its
MOS electrically erasable read-only memory technologies. Meanwhile,
MMI in Sunnyvale, Calif., is readying family members that will provide
more inputs via 24-pin packages.

Intel Corp.’s latest random-access memories will weather hard and soft
errors better. A polyimide tape like the one Texas Instruments Inc. is using
[ Electronics, Oct. 23, p. 36] should hold alpha-particle failures below 0.1%
and 0.01% per 1,000 hours for Intel’s new 2164 64-K dynamic and 2167
16-K static RAMs, respectively. What’s more, both chips have been modi-
fied to include redundant circuit elements —three rows in the 2167 and
four rows, four columns, and decoders in the 2164 —to improve wafer
yields. In fact, the Santa Clara, Calif., company feels that redundancy will
be a central issue in the 1980s, and it intends to put spare elements on all
future high-density memories, including erasable programmable read-only
and byte-organized types. To swap in the extra circuits, Intel blows
polysilicon fuses like the ones it has been using in its bipolar PROMs.

In an attempt to simplify the operation of the proliferating consumer
electronics gear—television sets, video cassette and disk players, stereo
audio equipment, and the coming videotext options — NV Philips Gloeilam-
penfabrieken of Eindhoven, the Netherlands, has proposed a data-bus
standard for home electronics. Its researchers maintain that a single-wire
multimaster protocol would do the trick. For example, if a video cassette
recorder were turned on, the TV set would also be signaled on and tuned to
the proper channel. The protocol, dubbed by the company D2B, for
domestic digital bus, could use wire, optical fiber, or infrared beam. Philips
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described it last week at the Fall Conference on Consumer Electronics at
Des Plaines, Ill.

Monolithic optical The prototype of a monolithic optical receiver with performance equal to
that of hybrid designs has been built at the International Business
recelver performance Machines yCorp.’s 'I%omas J. Watson Research Center by Dennis L.
matches hybrid verslons Rogers. He camé up with the device in his hunt for a cost-effective
optical-fiber link able to match computer data-transfer rates. Spokesmen
at the Yorktown Heights, N. Y., research center say that the receiver,
built from a bipolar master slice geared for emitter-coupled-logic circuits,

achieves both broad bandwidth and high sensitivity.

Computer system A new data-processing system based on powerful, independent local com-
puting nodes connected through an ultrafast network bows this week in
using node approach Bostogn. From Apollo Computer Inc., the new approach combines 16-bit
coming from Apollo microprocessor-based computing nodes (MC68000s from Motorola) hav-
ing full graphics and text-manipulation capabilities and 32-bit computing
power, in a network allowing data, programs, costly peripherals, and
controllers to be shared. Nodes could sell for as little as $25,000, and a
network of nine would offer three times the performance of a VAX-
11/780, according to the Billerica, Mass., firm. Since each added node
would include its own processor, Apollo networks could expand without
increased user latency time or loss of user available processing power —
both problems of current timesharing computer systems.

National widens National Semiconductor Corp. is applying its proprietary double-polysili-
plans for new con complementary-MOS (P2C-MOS) process to a variety of micro-
processor, memory, and telecommunications chips it will be unveiling in
P2C-MOS process 1981. Among the first entries from the Santa Clara, Calif., firm will be the
80C48, a low-power version of the industry-standard single-chip 8-bit
microcontroller that draws a mere 5 uA of standby current and 10 maA of
supply current. Another newcomer is the NMC27C16 16-K erasable
programmable read-only memory which has a 450-ns access time and
draws essentially no dc power. Also fabricated in P2C-MOS is a one-chip

codec, the TP3020/21, that might surface during the first half of 1981.

Datapoint quadruples Datapoint Corp. of San Antonio, Texas, has taken the wraps off a 16-bit
minicomputer that offers four times more main-memory capacity than
memory capacity for previous Datapoint machines, as well as a new architectl;yre that yields a
new 16-bit machine 40% to 300% throughput improvement, depending on configuration and
' application, company officials say. The 8800 series is also equipped with
new operating system software known as Resource Management System
that is compatible with the company’s Attached Resource Computer
networking system. The 1-megabyte main-memory capacity should over-
come objections by some critics that the 6640’s maximum of 256-K bytes
was too small [Electronics, Dec. 6, 1979, p. 44). In addition, the use of
built-in peripheral processors to handle input/output operations signifi-
cantly increases throughput compared with Datapoint’s previous top-
of-the-line 6640 processors. The 8800 is Datapoint’s first full-blown 16-bit
machine, since the 6640 uses an 8-bit memory channel.
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0...Your Sweet Deal C

Pressure'\!'vrgtnsducers
Sour OnThe Job

Data Instruments

_don’t have to sacrifice reliability for price. Our pressu jucers
are priced right and are so reliable they can be ins alled and orgot-
ten. We set out to build a pressure transducer with a unique

stainless steel case that protects it from hostile environments
including corrosive liquids and gases. We wanted a “forget-

table” pressure transducer, but its
reliability made it memorable.

We’ve been working under pres-
sure for over twenty years. Now we
want to work for you by providing
pressure transducers that you can
install and forget. Remember Data
Instruments for the “forgettable”
pressure transducers. .. the ones
you can rely on. For fast action,

call us today at 617-861-7450.

[
b

WE WORK BEST UNDER PRESSURE.

Bl DATA INSTRUMENTS INC.

4 Hartwell Place, Lexington, Mass. 02173
617-861-7450 TWX 710-326-0672

Circle 35 on reader service card 1980 Data Instruments Inc.



FULL SPEED EMULA
I.OW COST EMULA




TION FOR THE 8048.
TION FOR THE 6801.

Nobody builds a better emulator.
Not Intel. Not Motorola. In fact, the
uSE MicroSystem Emulator lets you
run the Intel 8048 family at full 11MHz
speed (something the Intel emulator
doesn't). For the Motorola 6801/03,
we give you an emulator that doesn't
intrude on user space. It's transparent
to the system under development.
And here’s the gotcha: One 1.SE supports
both microcomputers.

One ,SE. 15 uP's. With the Micro-
System Emulator, your mini-based
computer becomes a universal 8-bit uP
development system. For 15 micro-
processors. Just change Millen-
nium’s inexpensive uP emulation
modules and cross assemblers.
And here's more good news,
if your development system
is no longer dedicated to
a single uP. neither
are you.

Real time. The
MicroSystem

Emulator emulates at the highest
clock rate of the microprocessor.
No artificial wait states. It's trans:
parent to the system. That means
more accurate debugging.

More productivity for your system.
Use 1SE's to add development stations
to your mini. Develop hardware and

software simuitaneously. Then integrate.

With the same system. Or, add uSE’s
to your dedicated microprocessor
development system and turn it into an
undedicated multi-user development
network.

Now, price. Stand-alone or as part of
your hardware/software development
system, the MicroSystem Emulator

is probably the best in-circuit emulator
at any price. Yet, the base price is

Just $5,000. And individual emulation
modules and cross-assemblers are
available for 15 pP’'s and uC's. Starting
at $1.375 for the module and $550
for the cross-assembler.

Seeing is believing. Want a hands-on
demonstration? Call us at the toll free

number below. We'll be on your door
step. In real time. No hurry? Circle the
demonstration number. We'll cali you.
Just interested? Swell. Circle the
information number.

TEST YOUR SYSTEM
WITH THIS.

aSR  READY AL4OFm

The MicroSystem Analyzer.

Low cost board and system test
for uP-based systems. Right down
to the node level.

MILLENNIUM

(800) 538-9320 Toll Free
(800) 662-9231 in California

Millennium Systems

19050 Pruneridge Ave.
Cupertino, CA 95014

Demonstration: Circle Reader Service Number 36
Information: Circle Reader Service Number 37




You can't buy a better

frequency

counter than our
new 6001.

Even if you spend $300 more.

Countthe extra range. The extra
precision. The dollars you save. And
you understand why, at $425,* our
new Model 6001 650 MHz Precision
Frequency Counter offers you more
value than those of other leading
manufacturers.

A iook at the competitive mod-
els™* from B&K, Ballantine, Data Pre-
cision, Fluke and Hewlett-Packard
will tell you why.

You can spend as much as
$695 and get a range of only 10 Hz
to 600 MHz (as compared with our
guaranteed 5 Hz - 650 MHz)

You can spend

$620 and get only 1/10 the preci-
sion (* 5ppm as compared to our
0.5p$m).

ou can settle for a six- or sev-
en-digit display instead of our eight.
Half the range and one-fifth the ac-
curacy at about the same price. Or
spend considerably more, for equal
precision and extra features you'll
probably never need.

It's this simple: if you're looking
for a high-precision, wide-range
counter, nothing compares to our
Model 6001. With its

GLOBAL

Call toll-free for details

switchable audio-band low-pass fil-
ter. Selectable 0.1/1.0/10-sec. gate.
Internal/external timebase selection.
Unit-count mode. High-brightness
display. True TTL inputs. Built-in
temperature-controlled oven. And
NBS-traceable standard. To name
just a few of its many advantages.

Make your own comparison. Ask
us for full specs and a demonstration.

The rest is a matter of dollars
and sense.

0 Fulton Terr New Haven CT 06509 (203) 624-3103 TWX 710-465-1227
OTHER OFFICES San Francisco (415) 421-8872 TWX 910-372-7992
Europe Phone Sattron-Walden 0793-21682. TLX 817477

Canada Len Finkler Lid . Qownsview Ontano

1-800-243-6077

During business hours

SPECIALTIES

CORPORATION

*Suggested U.S. resale. Prices, specifications subject to change without notice. < *Comparison based on  Iiterature and suggested resale. © Copyright 1980 Global Specialties Corporation
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Significant developments in technology and business

GaAs LSI chips
aim at supplanting
fastest silicon ICs

by John G. Posa, Solid State Editor

Processors and RAMs

on gallium arsenide material
already are realities in
laboratories around the world

Consistently uniform substrate mate-
rials and maturing processing and
circuit techniques are swiftly clevat-
ing gallium arsenide chips from the
discrete to the integrated level —even
to large-scale densities, in some
cases. Now on the horizon are parts
like powerful data and signal proces-
sors with GaAs integrated circuits
for core functions and extremely fast
GaAs random-access memories.

The primary attraction of the
compound [H-V semiconductor is
speed (see table). An electron mobil-
ity over five times higher than sili-
con’s promises comparably quicker
chips. There are secondary benefits,
too, such as the potential for higher-
temperature electronics and on-chip
lasers and optical receivers.

Advances. The most recent ad-
vances in GaAs IC technology were
reported at a symposium on the sub-
ject held by the Institute of Electri-
cal and Electronics Engineers carlier
this month in Las Vegas, Nev.
Although exciting analog circuits
like low-noise and power amplifiers,
oscillators, mixers, and switches
were discussed, the most sensational
results are clearly in the digital area.
The circuits described gave an indi-
cation of the types of high-speed dig-
ital GaAs components that will
trickle into the market in the 1980s.

The memories and gate arrays
slated for GaAs will boost computer
performance by minimizing delays
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through speed-critical loops. Indeed,
an impressive paper at the meeting
disclosed a 4-bit arithmetic and logic
unit implemented with a GaAs gate
array by Fujitsu Ltd.s Kawasaki,
Japan, laboratories.

Over two metal levels, Fujitsu
interconnected 629 metal-semicon-
ductor GaAs field-effect transistors
and 225 Schottky diodes for the
ALU’s 99 gates. With +3.5- and
—2.5-volt power supplies and inter-
nal logic swings of | v, the chip
consumes about a watt. Data-path
delays are just over 2 nanoseconds.

Fujitsu interconnected multiple
FETs in parallel for the current to
drive the 50-ohm impedances of
emitter-coupled logic. Obviously,
then, the company intends to sur-
round the extremely fast unit with

GALLIUM ARSENIDE VS SILICON

ECL peripheral circuits.

By going from 2-micrometer to
1-um channel lengths in a future
ALU, “‘delay would be improved by a
factor of two. Subnanosecond data
delays will be possible,” says K.
Suyama of the Fujitsu labs.

Denser. To build the ALU, Fujitsu
used buffered-FET logic, a form of
depletion-mode, or normally on, log-

.ic pioneered by Hewlett-Packard Co.

at its Solid State Research Labora-
tories in Palo Alto, Calif. But the
highest densities for GaAs thus far
are coming from Rockwell Interna-
tional Corp.’s Thousand Oaks,
Calif., Electronics Research Center
using another form of depletion-
mode circuit, called Schottky-diode
FET logic, or SDFL.

Using SDFL, Rockwell reported on

1980 1985
Silicon GaAs Silicon GaAs

Chip characteristics

Feature size (um) 2 1-1.5 0.5—-1 0.25-1

Chip size (mil?) 40,000 <6,000 >60,000 40,000

Integration level (devices) 2,000 200 10,000 2,000

Peak frequency (GHz) 1-2 5-10 3-4 15-20
Static random-access memory

Access time (ns) 25 15 - 5

Density (bits) 4K 16°K 8K
Universal gate array

Gate delay (ns} 0.6 0.5 0.3

Complexity (number of gates) 400 2,000 1,000
Phase-locked-loop frequency
synthesizer

Frequency (GHz) 1.5 25 3 10

Complexity {number of chips) 2 1 15 3

SOURCE: TRW INC
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a long-sought goal: an 8-by-8-bit
parallel multiplier. More than 1,000
gates had to be crammed onto a
substrate measuring nearly 10,000
square mils—gigantic for GaAs.

But then, “the goal of the program
is to reach VLSI” with GaAs, states
coauthor F.S. Lee, adding that
*“10,000 gates can be expected by
1983.” The multiplier gives a prod-
uct in 5.3 ns, compared with 45 ns
for the fastest 8-bit silicon unit.

Some of the most useful GaAs
circuits will use both depletion- and
enhancement-mode, or normally off,
FETs. Since this is the combination
found in today’s silicon MOS chips,
existing circuit twists can be applied.

“There are all those silicon circuit
designers out there who, with a one-
week course, can be gallium arsenide
designers,” says D. Howard Phillips,
the chairman of the conference. He
is the new director of Los An-
geles-based Aerospace Corp.’s elec-
tronics research lab (see p. 14).

RAMs. GaAs static RAMs were
described in papers from the
McDonnell Douglas Astronautics
Co. of Huntington Beach, Calif., and
from Lockheed Corp.’s Microelec-
tronics Center in Sunnyvale, Calif.
McDonnell Douglas has Department
of Defense contracts to build a 900-
picosecond, 600-milliwatt 1-K mem-
ory and a 6-ns, 100-mw 4-K RAM.

The 1-K part will be organized as
256 by 4 bits and will use depletion-
mode load devices in the cell array.
The 4,096-by-1-bit chip will employ
doped GaAs load resistors for a 32-
by-61-um cell area—roughly half
that of the 1-K device—and a cell
power rating of just 2 microwatts.

Lockheed is also pursuing a 4-K
static RAM, but with a 40-by-57-um
cell layout using depletion loads.
Like Fujitsu, it is giving its chip ECL
translators to talk with surrounding
silicon circuits.

However, on an experimental 16-
by-16-bit array, a sad truth became
apparent: most of the memory’s
access time will be eaten up in the
ECL level-shifting circuits. In fact,
whereas address decoding and inter-
nal cell selecting each take only 600
ps, input buffering takes 1.2 ns and
output buffering 1.6 ns.
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Discrete techniques beef up power ICs
to boost current ratings as much as sixfold

A new linear integrated-circuit pro-
cess that borrows a leaf from the
book on discrete technology allows
National Semiconductor Corp. to
produce power ICs with as much as
six times the current rating of the
best of previous monolithic parts.
The new bipolar process adds some
steps found in the fabrication of
high-power discrete transistors, and
the result is to multiply the power
output per unit area.

“The new process and structure
enable more cfficient utilization of
silicon for gathering high currents,”
says Robert C. Dobkin, director of
advanced linear circuit development
for the Santa Clara, Calif., firm.

Because it gives a much bigger
effective die area, the proprietary
process is being called Moose.
What’s more, it simplifies fabrica-
tion of standard and power transis-
tors on the same chip (see figure).

Standard linear processing cannot
fabricate a single-chip voltage regu-
lator with an output current greater
than 5 amperes, Dobkin says. “The
real limitation isn’t the amount of
silicon, but the fact that you can't
put [a more powerful conventional
regulator IC] in a regular package
because of the large number of
bonds required,” he explains.

Also, conventional techniques for
gathering power “‘are not compatible
with 1C processing,” he adds. The
etched aluminum wires carrying the
current from the emitters to the
bonds, where power is transferred off
chip, must grow in diameter as the
IC area and current produced grow.
However, thicker wires are extreme-
ly difficult to etch, and the longer
path between emitters and bonds
boosts dissipation.

To overcome the packaging limi-
tation, the Moose process moves the
collector of the power transistors
from the wafer’s top to its bottom.
The collector contacts therefore
move to the bottom, where they are
found in discrete npn transistors.

These moves eliminate the nced
for input bonds to the power transis-
tors. With the collectors gone, more-
over, a much larger emitter area can
be fabricated.

Doped n*. National starts with a
heavily doped n* substrate, rather
than the p substrate used to build
standard power transistors. “This
allows us to get lower resistivity —
0.2 versus 2 ohms, typically —from
the bottom of the die up to the power
transistor,” explains Carl Nelson,
staff scientist and developer of the
Moose process.
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Power up. National's new Moose process, which can build power transistors that handle
significantly more current, eases fabricating standard transistors on the same substrate.
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Building two overlapping subcol-
lectors rather than the conventional
surface collector and single subcol-
lector also allows for a lower bottom-
to-top resistivity. More importantly,
it removes the isolating p layer from
the current path, Nelson notes.

The rest of the fabrication process
is like that for conventional bipolar
linear transistors. The first part
using the Moose process will be the
LM 196 adjustable voltage regulator
(Electronics, Nov. 6, p. 34], capable
of supplying in excess of 10 A.

Wire-limited. “The process doesn’t
encounter standard limitations until
we get up to devices with an output
current in excess of 30 A,” Dobkin
claims. Then it is limited by the
amount of silicon that a current-
gathering wire can handle, he adds.

“The new regulators will be just as
easy to use as standard voltage regu-
lators; they just put out more pow-
er,” he says. Now designers of sys-
tems requiring from 5 to 20 A will be
able to make an entire system power
supply with just one part rather than
the several, each on a card, that has
been the practice. -Bruce LeBoss

Solid stat_e

IEDM late papers
break new ground

The wealth of papers at next month’s
International Electron Devices
Meeting in Washington, D. C., has
long been in the planning, but as
always, there are a few surprises. If
the regular papers (p. 132) are not
reason enough to attend, the late
ones will add even more impetus.
Among late-breaking developments:

A 70-volt power MOS field-effect
transistor from Hitachi’'s Central
Research Laboratories puts out 22
watts at 1.1 gigahertz with an 8.5-
decibel gain.

A 4-k dynamic random-access
memory, also from Hitachi’s labs,
uses an n-well complementary-MOS
process to curb alpha-particle errors.

Bell Laboratories uses tantalum
silicide to achieve order-of-magni-
tude decreases in polysilicon sheet
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resistance and RC delay in a 64-K
dynamic RAM.

Silicides of tantalum and molyb-
denum are being exploited by RCA
Corp.’s Solid State Technology Cen-
ter to speed up silicon-on-sapphire
circuits.

Polysilicon stripes on oxide and
nitride insulators are being recrystal-
lized by the Massachusetts Institute
of Technology’s Lincoln Laboratory
using two carbon strip heaters.

With 1.25-micrometer rules, Hon-
eywell Inc.’s Solid State Electronics
Center is putting 10,000 subnanose-
cond bipolar gates on 160,000-
square-mil chips.

Self-alignment of emitter-contact
and polysilicon base regions by IBM
Corp.’s Thomas J. Watson Research
Center results in repeatable 0.25-um
base widths.

Like Texas Instruments Inc., the
Research Laboratories of the
Hughes Aircraft Co. ion-implant
gallium arsenide for bipolar devices;
gains of 16 are seen.

1-GHz GaAs charge-coupled de-
vices from the Electronics Research
Center of Rockwell International
Corp. use buried channels and
Schottky diodes.

High-gain phototransistors and
light-emitting diodes are being inte-
grated by West Germany’s Aachen
University for optical circuits.

The Hughes’ Research Laborato-
ries builds the first integrated optical
spectrum analyzer with CCD detec-
tors and semiconductor lasers on a
lithium niobium oxide integrated-
circuit substrate. -John G. Posa

Computers

IBM’s H series bows;
packaging ups speed

Hitting a new performance level for
general-purpose computers, Interna-
tional Business Machine Corp.’s
long-awaited 3081 owes its speed
hike primarily to a new, very dense
circuit packaging scheme. Though
the new machine, nicknamed the H
series, should hit 10 million instruc-
tions a second—perhaps twice the

Sy . VR -
Cooling. In IBM’s IC-packed module, spring-
loaded rods carry heat from the fogic and
memory chips (bottom) to a meta! structure
cooled by circulating chilled water.

top speed of other top-of-the-line
mainframes—it does not up the ante
in price-performance ratios as IBM’s
midrange 4300 series did.

The 3081 uses two central pro-
cessing units that share execution of
operations to give parallel process-
ing. An IBM spokesman points out
that this architecture differs from
the multiprocessing setup available
with the company’s former top of the
line, the 3033, in which CPUs are
assigned different tasks.

Performance. The 3081 cycles in
38.5 nanoseconds and has 16, 24, or
32 megabytes of main memory; 16
or 24 data channels; and a maximum
data transfer rate of 72 megabytes
per second. A basic 16-megabyte
configuration with 16 data channels
will be available a year from now for
some $4,050,000; peripherals and
software will be extra.

“The 3081 is less aggressive in
price-performance improvements
than the 4300 series was,” observes
Robert T. Fertig, vice president of
Advanced Computer Techniques
Corp., a New York-based consulting
firm. A 4341 model group 2 costs
about $455,000 and hits 1.4 million
instructions/s for a price-perform-
ance ratio of $325,000 per million
instructions/s; the basic 3081 should
be about $400,000 per million
instructions/s.

With its aggressive price-perform-
ance ratio, the 4300 series sent shock
waves through the mid-range plug-
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compatible industry. The new ma-
chine is unlikely to have that effect
on the top-of-the-line plug-compati-
ble makers. This week, in fact,
Amdahl Corp. is slated to introduce
its new top-of-the-line machine, of-
fering speeds of 12 million instruc-
tions/s or better.

The 3081 may well mark the
beginning of a line replacing the
3030 family later in the decade.
However, there is still life in that
line, with a new low-end 3033 that
offers a price-performance ratio of
about $500,000 per million instruc-
tions/s bowing last week.

Enhancing the reliability of the
system are the 3081’s two CPUs,
working under a single operating
system. Each processor has its own
dedicated data channels, but they
share main memory.

Water-cooled. Using bipolar gate-
array logic chips similar to those in
the 4300 and System/38 designs,
IBM has chosen a new packaging
scheme in which the integrated cir-
cuits are packed much more closely.
The higher 1C density contributes to
speed; on the average two thirds of
the signal delay within a CPU occurs
between chips.

IBM fixes up to 118 logic and
memory chips onto a 90-millimeter-
square 33-layer ceramic carrier. It
seals all of this into a helium-filled
5-by-5-by-2-inch module (see photo-
graph, p.41), which depends on a
cooling system using chilled water.

The heat flows from the Ics
through the helium and through
metal rods running to a metal struc-
ture with water passages. The elabo-
rate cooling system is necessary
because the density increases heat,
and it will require an extra invest-
ment on the part of 3081 users.

The circuit modules are mounted
on specially developed multilayer
circuit boards. Four of these
boards—each about 2 feet square by
3 in. thick—contain about 750,000
ICs and make up the CPU. Industry
observers note that design and pro-
duction problems with this packag-
ing scheme may have contributed
significantly to the delay in IBM’s
introduction of the H series.

-Tom Manuel and Pamela Hamilton
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16-bit Intel processor
uses virtual memory

Just as Intel Corp. is incorporating
mainframe features in its forthcom-
ing 32-bit microprocessor chip set, it
is promoting big computer tech-
niques in the 16-bit field. Its iAPX-
286 16-bit processor, to be intro-
duced in late 1981, will feature a
pipelined architecture and virtual
memory management and protec-
tion on the chip.

At three invitation-only sessions,
the Santa Clara, Calif., company is
telling potential big users that the
286 will be software-compatible with
the older 8086. In its capabilities,
the new chip will fit between the
8086 and the coming iAPX-432
[Electronics, Nov. 6, p. 42].

Intel took a first step toward a

‘pipelined architecture with the 8086,
where it found that the division of
labor into bus and instruction-execu-
tion units boosted throughput—one
instruction can be executed while the
next is being fetched. As the figure
shows, the new setup permits paral-
lel processing in four functional sub-
modules: the bus unit, the instruc-
tion-decoding unit, the execution
unit, and the address unit.

Virtual. It is in the address unit
that virtual memory management
and protection take place. Competi-
tors in the 16-bit processor world
have already said they will push vir-
tual memory: Zilog, in a new memo-
ry management unit accompanying
its planned Z8003, which it was call-
ing the Z9000 [Electronics, Oct. 23,
p. 41]; and National, in its 16000,
which will appear next year along
with the Intel and Zilog chips.

Virtual memory lets the computer
treat every location in the system as
if it were in main memory. Intel
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Pipelining. Intel's new 16-bit microprocessor will be able to do parallel processing because it
is divided into four functional units, including one that handies virtual memory.
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PIC Microcomputers.

More For Your Money.

IHES A

MI, Msk.
BHZ, aO0R
5 Words, 16us

Fast and efficient. PICs 12-bit
instruction word does more
forless.

When you want power, efficiency
and cost advantages, PIC can do it
better. Its powerful, efficient 12-bit
instruction word allows it to do the
same job as the other 8-bit
microcomputers using far less
ROM. And it's easier to program,
too. One example is PICs more
efficient bit handling capability. Let
it work for you...it's a real time and
money saver.

Behind every PIC there is complete
hardware and software support.
Our PICAL macroassembler
program and PICES In-Circuit

Emulation System make the design,
development and evaluation of
your product a lot easier. And our
QTP program delivers initial
production quantities in 4 to 6
weeks, way ahead of our competi-
tion, for true Quick Turnaround in
your Production, too!

The PIC family offers you 512 12-bit
words of ROM, 32 8-bit registers,
an optional doubte interrupt struc-
ture and 20 or 32 1/0 lines...enough
performance capability for your
most challenging designs.

Whatever microcomputer controlied
equipment you're designing
appliances, automotive, tele-
communications, industrial, or

IH

AHL, 2

JHE
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business systems...you'll design
faster, easier and more efficiently
with PIC. The high quality, low cost
alternative. And that's why

we deliver more microcomputers,
because our microcomputers
deliver more to our customers.

Want more information right now?
Call 516-733-3107, or write to
Microelectronics Division, General
Instrument Corporation, 600 West
John Street, Hicksville,

New York 11802.

We help you
compete.®

GENERAL
INSTRUMENT
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maps a virtual address space of |
gigabyte into a 16-megabyte main
memory using a combination of
hardware and software, whereas oth-
ers use only hardware.

Using a standard mainframe ap-
proach, software pulls blocks of data
(called pages or, by Intel, segments)
from disks or tapes into main memo-
ry. However, handling these seg-
ments once they are in the main
memory is accomplished solely with
hardware in Intel’s setup.

The programmer adds protection
fields to the base address that speci-
fies the main-memory location of a
segment. This creates what is called
a descriptor, which contains such
information as the type of access
permitted to the segment.

The iAPX-286 is not designed to
routinely handle references to seg-
ments outside the main memory.
The 16000 and the Z8003 permit
such references with an instruction-
abort pin, which backs up the pro-
cessor one instruction while the miss-
ing segment is fetched.

Compiler. The competitive ap-
proach requires more on-chip logic
than the Intel tack (which allows
restart only of those instructions that
load or store the descriptors). How-
ever, users of the 286 will have to
write much more complex compilers,
because Intel delegates to this soft-
ware the responsibility for pulling
the segments into main memory.

Intel says there is a programming
bonus in its compiler-based memory
management approach, as instruc-
tions that cannot call on the entire
virtual memory space use shorter
addresses. It claims that these short-
er addresses can result in 40% short-
er programs.

Nor are the novelties of the 286
contained only in the address unit.
As well as prefetching and queuing
instructions, the bus unit provides a
direct data channel to the 8087 math
coprocessor. Thus this powerful
number cruncher can function as a
direct extension of the 286, inserting
its results directly into the instruc-
tion queue. Also, the execution unit
has a multiplying and dividing
machine six times faster than the
8086. -R. Colin Johnson
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Signature analysis
tackles mixed logic

That increasingly popular field-ser-
vice technique, signature analysis, is
extending its reach. Its creator,
Hewlett-Packard Co., is introducing
a signature analyzer that works on a
mix of high-speed logic and reads
signatures more selectively.

The 5005A also combines signa-
ture analysis with commonly needed
field tools. In fact, HP’s Santa Clara
(Calif.) division is calling its new
offering a signature multimeter.

The unit is the second to combine
signature analysis with other mea-
surement functions. Last year, Sony
and Tektronix introduced the model
308, which combined signature anal-
ysis with other types of logic analy-
sis—timing, state, and serial. But HP
has aimed at a wider field-service
market by combining an easier-to-
use signature analyzer with a volt-
meter, ohmmeter, and counter.

“It incorporates everything that
we wish we had thought of for the
first generation of signature analyz-
ers,” says Ed White, manager of sig-
nature-analysis products. Apparent-
ly, it is just what the company’s
Loveland (Colo.) division wanted,
too (see “Board tester adds signature
analysis™).

The unit adds to HP’s first-genera-

tion 5004A a number of functional
capabilities neceded for signature
analysis today. For one, it expands
the applicability of signature analy-
sis beyond the 5004A’s TTL levels to
emitter-coupled logic, comple-
mentary-MOS, or any other logic
whose high and low thresholds fall in
the *12.5-volt range.

Mixed boards. It can be used with
mixed-logic boards too, because log-
ic thresholds can be set indepen-
dently for cach input line —clocking,
start/stop, data, and the new clock-
qualifier line. In contrast, the
Sony/Tektronix 308's input lines
cannot be sct independently, so only
one type of logic can be checked at a
time. Further, setting thresholds
with the 5005A is an casy, push-
button operation, whereas with the
308 it requires a screwdriver and
voltmeter.

The clock-qualifier feature, an
idca borrowed from logic analysis,
permits greater selectivity in getting
a signature. It lets the analyzer clock
data in only when a specified signal
level (high or low) appears on the
qualifier line and is particularly use-
ful for finding faulty components in
bused systems.

For instance, one might want to
check the signature at the output pin
of a rcad-only memory while the
processor is performing a no-opera-
tion instruction, or no-op. But other
parties to the bus —uninitialized ran-
dom-access memories or analog-to-
digital converters, say—can inter-

eight signatures.

Board tester adds signature analysis

Hardware that is equivalent to the 5005A is in a new option that lets
Hewlett-Packard Co.'s 3060A board test system do functional checks with
signature analysis on digital logic boards with speeds as high as 10
megahertz. Thus the option 100 lets original-equipment manufacturers gen-
erate the reference data for comparison by the field-service man using the
5005A with the signatures from a malfunctioning piece of equipment.
Introduced last week at the annuai Institute of Electrical and Electronics
Engineers test conference in Philadelphia, the $12,000 option accepts test
programs generated on a development system and loaded into read-only
memories or—if the HP 6400 development system is used —directly down-
loaded to the tester. In testing the boards at the factory, the OEM can log the
signatures, providing a fault tree that can be used in the field as well. Also, by
introducing faults at the board level, signature-analysis test procedures can
be generated automatically. The option's software includes an advanced
troubleshooting concept that can functionally verify typical boards with just

-Richard Comerford
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The worlds best selling

board sets are now

?nd reliability Digital’s micros are famous
or.

Price is just one way we’re committed
to the micro market. The fact is, we give
f'ou more ways to solve your design prob-
ems than anybody.

Our 16-bit microcomputer family
offers hundreds of hardware products to
choose from — micro boards, boxes and

development systems. Memory and
interface boards. Terminals and
printers. We also offer the widest
selection of powerful, proven soft-
ware on the market. And we back
it all with over 14,000 support
people worldwide.
It’s the total approach
to micros, only from Digital.
For more information,
call our toll-free LSI-11
Hotline at 800-225-9220.
(InMA, HI, AKand
Canada, call 617-467-7000.)
Or send the coupon.
Digital Equipment
Corporation, MR2-2/M65,
e [ron Way, Marlboro, MA 01752.
frope: Digital Equipment Co.

Now you Limited, Acre Rd., Reading, RG2 OSU, England.
can get selected In Canada: Digital Eq]uli_Yment of Canada, Ltd.
LSI-11/23 and LSI-11/2 board Or contact your local Hamilton/Avnet
sets from Digital at the low- distributor.
= le;lIC.lecﬁeSe ‘flg: .LSI-H /23 O Please send product descriptions and a price list on_|

board set duced LSI-11/23 and LSI-11/2 board sets.
ar ?,e o O Please have a Sales Representative call.
from 7%, to as much as

19% on large memory Name
configurations. Title
o the more memory
Company

you buy from Digital, the

morvou'll be savin%:

ou can choose from City State Zi
nine different board sets ' o
with up to 256Kb RAM. L

What's more, we’ve added
5 new configurations to
give you more flexibility in
micro system selection than
any other manufacturer.

And for entry level users,
we’ve made price reductions
of 6% to 21 % on four differen
LSI-11/2 board sets. For exampl&¥ou get 64Kb
for just $549* in 100’s when purchased with similar
quantities of LSI-11/2 CPUs.

At these low prices, you can buy all your
boards from a single source, and get the quality

We change the way
*Domestic U.S. prices only. the wWOr d thlnks.
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Theory may sharpen radar’s eyes

Two scientists at the Naval Surface Weapons Center have developed a
theoretical procedure for analyzing radar echos to determine the material
composition and shape of an object causing an echo. If the procedure
proves out, radar and sonar systems could supply precise identification of
aircraft and submerged objects—down to the type of plane or submarine—
a long-sought goal for military electronic identification systems.

The technique evolved by Guillermo C. Gaunaurd and Herbert Uberall at
the U. S. Navy unit in Silver Spring, Md., involves a mathematical analysis of
each of the component waveforms in the radar return signal that an object
generates. Certain resonances in these waveforms can be correlated with the
shape and composition of the object itself. The method builds on previousty
known theory and on Gaunaurd and Uberall’s own recent theoretical devel-
opment in the study of the diffraction of acoustic and surface waves. It is an
example of the type of development that could outmode the Air Force's
plans for a plane invisible to radar [ Electronics, Sept. 11, p. 46].

The method should also be useful in seismic prospecting for minerals and
oil and in tumor identification. But all applications await the refinement of the
theory and the building of specially designed equipment, which would
require substantial computer capability and fast-acting electronic gear that

—

|

1

|

can resolve echo waveforms.

rupt at random, introducing false
data and invalidating the signature.
With the qualifier line tied to the
ROM’s chip-select pin, data will be
gated to the analyzer only when that
chip is on the bus, producing the
signature information wanted.

Adding a counter-timer allows the
S005A to test asynchronous digital
circuitry, an area off limits to previ-
ous signature analyzers. Even in the
traditional voltmeter area, the in-
strument adds a new twist—a Av
function, to display the voltage dif-
ference between two nodes.

All these additions beget one
more. The price of the 5005A is
$2,500—81,500 more than that of
the SO04A. -Martin Marshall

Speech synthesis

|C-based text reader
‘speaks’ ASCIl code

With the cost benefits of solid-state
integration pushing the spread of
speech synthesis into new areas, chip
makers are also expanding the avail-
ability of older applications. For
example, speech-synthesis chip pio-
neer Texas Instruments is readying a
low-cost text-to-speech conversion
system with an unlimited vocabulary
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-Harvey J. Hindin
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aimed for home use.

The new subsystem will first
appear as an option for TI's 99/4
home computers. lts efficient con-
version software, working from a
program resident in the system
microprocessor to convert typed-in
spellings or serial data to natural-
sounding speech, requires little or no
additional hardware.

Difference. The TI reader cannot
scan printed matter electronically as
can much more costly text-to-speech
machines. Rather, it transforms in-
coming ASCll-encoded characters
into sounds called allophones —vari-
ants of phonemes, one family of
basic human speech sounds.

The transformation is handled by
an efficient set of software rules eas-
ily implemented by a microprocessor
like the 16-bit 9900 in the 99/4.
After producing the allophones, the
processor joins the parameters
needed to verbalize each one. The
parameters are drawn from a library
in a read-only memory using another
fast and simple alogrithm.

TI derived these parameters with
linear predictive coding, the same
method used by the synthesis IC to
simulate the human voice when the
parameters are linked together. To
smooth the allophone stringing, a
25-millisecond interpolation period
appears between each parameter.

The allophones greatly relax
memory requirements, thereby help-
ing keep system cost low. An allo-
phone acts like a phoneme, except
that it takes into account the sound’s
relative position in a word or phrase,
as well as adjoining sounds.

Library. There are 128 allophones
whose parameters are stored in the
ROM library, including long and
short pauses. These take *‘only 3-K
bytes of storage, which is much less
than the storage required for the
sound units in most of the text-to-
speech systems today,” avers Kun-
Shan Lin, manager of speech
research and development at TI's
Lubbock, Texas, consumer products
headquarters. The rules for joining
allophones have been packed into a
7-K-byte lookup table.

The synthesizer used in the system
is the TMS 5200, an improved ver-
sion of the original talking IC intro-
duced by TI over two years ago
[Electronics, Aug. 31, 1978, p. 109].
The 5200, the heart of an already
available voice option on the 99/4
home computer, gives the machine
some ability to talk about its opera-
tions through a limited vocabulary of
stored whole words. Now the 99/4
will be even more talkative.

Key hardware features of the
5200 will make Ti’s new text-speech
subsystem a shoe-in. These features
include circuits that allow sources
other than a ROM to supply it with
LPC codes and a 16-byte first-in,
first-out buffer memory to store this
external data.

The new synthesizer also includes
a memory data-bus interface, which
could be important in future applica-
tions. The interface can route speech
data to the microprocessor for
manipulation beyond the capabilities
of the synthesizer.

Future. TI also is contemplating
transferral of the allophone forma-
tion from the system microprocessor
to a specialized logic chip. It would
design that I1C so that it would
appear as a simple ROM to the syn-
thesizer chip. Thus the assembled
allophones could be treated by the
synthesizer exactly as it treats the
words stored in the existing ROM.

The 99/4 home computer’s text-
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“360 panels an houroutstrips
any aqueous systemwe've ever used.”

Dana Schofield, Plant Manager, Hadco Printed Circuits, Owego, NY

A Riston" UAS-24
Ultrasonic Aqueous
Stripper works hard
at boosting Hadco’s
productivity.

Now that they're using a
RISTON Uitrasonic Stripper,
Hadco Printed Circuits of Owego,
N.Y., can process double-sided,
plated-through-hole boards with
RISTON aqueous films at the rate
of 4 to 6 panels a minute. That's
up to 360 panels an hour.

4
= N
.

The ALL-AQUEOUS UAS-24
is designed for high productivity
and in-line operation with etching.
it has an automatic panel trans-
port mechanism which processes
panels (up to 24" x 24"') in one
continuous operation.

Using ultrasonics, the
UAS-24 removes resist cleanly
and completely from plated
boards with up to 6 mils of over-
plate—even on fine-line circuitry
down to 3 mil spacing. And the
system is reliable and easy to
service because it's operated by
a programmable controlier.

We've shown you how
HADCO maximized their stripping
productivity with the new RISTON
Ultrasonic Stripper. We'd like to
show you how you can, too. For
more information and a brochure
on RISTON all-aqueous film and
equipment systems, write:
RISTON High Productivity Sys-
tems, DuPont Company, Room
38132, Wilmington, DE 19898.
Innovations for Electronics

WG U rat T OFF
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to-speech capability will be featured
in Texnet, a home information and
communications service that TI will
introduce in the first half of 1981.
The Texnet services, such as news,
clectronic mail, financial reporting,
and consumer buying and travel
information, all can be verbalized.

Source. The new network will be
supplied by Source Telecomputing
Co., the McLean, Va., pioneer in
distributed data and communica-
tions services for the general public.
Texnet will offer all of Source’s
information services, plus programs
that can use the color graphics and
music capabilities of the 99/4.

To further enhance the value and
appeal of the year-old 99/4 comput-
er (which has been a slow starter), Ti
has also announced a new software
development program to convert
existing Basic programs from vari-
ous third-party software vendors into
TI Basic. -John G. Posa

and Tom Manuel

Peripheral equipment

Low-cost Winchester
boosts density

A new family of 8-inch Winchester
disk drives offers two to three times
the capacity of the best-selling Shu-
gart Associates SA1000 line for
about the same low price. An inno-
vative head actuator and positioning
system gives them a track density of
345 tracks per inch versus the others’
175 tracks/in. or so.

Designed to be compatible with
the SA 1000 units, the Q2000 family
boasts a combination of a novel rota-
ry moving-coil actuator and a unique
temperature-compensation system
that improves positioning. It comes
from a new company, Quantum
Corp. of San Jose, Calif.

In effect, Quantum will both sec-
ond-source Shugart Associates and
make it possible to upgrade to higher
capacities. The company is betting
that low-cost computers will contin-
ue their explosive annual sales
growth of 35% to 50% and that indi-
vidual systems will require more

48

Denser. The Quantum Q2000 8-in. Winchester drive uses a novel actuator design and
temperature-compensation method to achieve high densities at low cost.

memory, further increasing demand.

Quantum’s actuator consists of a
ring magnet, two flat-plate magnetic
circuit clements, a single-plane mov-
ing coil, and two bearings. It is far
less complex than the stepper motors
normally used in low-cost Winches-
ter drives. Because of its simplicity,
it positions the arm holding the
read/write heads with greater accu-
racy, and because of the low mass of
the coil, it is slightly faster than the
best stepper motor designs, attaining
average access times of 50 to 60
milliseconds.

The more accurate the positioning
of the arm, the closer together the
tracks can be on the disk. Thus the
Q2000’s track density is double that
of stepper-based models, but it is
well under the 450 to 500 tracks/in.
of the linear and rotary voice coil
actuators found in high-cost Win-
chester drives. However, the simpler
Quantum design costs significantly
less to manufacture than these more
accurate actuators.

Temperature. To get its high den-
sity, the Q2000 must compensate for
the fluctuations in track positions
due to temperature changes. With a
stepper actuator, the less dense
tracks are wide enough to make posi-
tioning accuracy less important. The
morc expensive drives use a full-
track servomechanism in which tem-

perature compensation is inherent in
the track-reference method used.

In these drives, an entire disk side
and its accompanying head provide
the track reference information for
all disks. This side contains only data
that identifies the track locations,
and, as the head positions itself on
the desired track, the read/write
heads attached to the same arm
move to the same location on the
other disks. When the track refer-
ence shifts due to temperature, so do
the corresponding data tracks.

Compromise. The Quantum setup
makes a nicc compromise between
devoting an entire disk side to track
reference with inherent temperature
compensation and the lower track
density that nceds no compensation.
Like the stepper actuators, it has the
track reference in the actuator
mechanism, but unlike them, it also
has a temperature-compensation ser-
vomechanism.

The track reference comes from
an optical position encoder on the
actuator. The encoder is built
around a 3-inch-long glass rectangu-
lar plate engraved with a bar pattern
whose positions refer to tracks on the
disks.

The temperature-compensation
servo reads a track location code
written into the ordinarily blank
index time space at the end of each
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MPP 80S Programmer

We'll save you money from the very
start. Why? Because we program
following the PROM manufacturers
specification . . . and we have
approvals to prove it! No more lost bits
in the field and expensive field service
because of poor programming

Also, if you have to go to the field to
update software, our MPP 80S goes with
you. It is no larger than a briefcase.

Kontron's MPP 80S programmer is:
¢ Easy to operate

® Programs over 250 different devices
¢ Utilize RS232C interface

e Can be computer and remotely
operated

e Have 17 data formats

¢ Offer auto baud and polarity
select via key board

o Can be easily interfaced to IC
handlers

¢ PROM manufacturer
approved

¢ uP controlled (Z80)™
¢ Have standard UV lamp/ /£ 888
¢ Full data manipulation

Now, Kontron offers a new
EPROM gang programming
module with interchange-
able identifiers. Program an
check via pass/fail Led’s
all popular EPROMS:
8 at atime.

Kontron
630 Price Ave
Redwood City, CA 94063
(415) 361-1012

Outside CA (800) 227-8854

PROGRAMMERS:

For data on Kontron® Computer/Controllers, Digital Multimeters, Counters, PROM
Programmers, Logic Analyzer and Printers, call (800) 227-8834. In California
call (415) 361-1012.

Circle #48 for literature Circle #49 for demonstration
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A complete
A/D and D/A
Control System

Interface your computer to the analog
world of process monitoring transducers
and controlling actuators.

H
The M7
multiplexes
analog and
digital signals
from your process sensors —temperature,
pressure, level, flow, mass, strain, etc.—
and continuously down-foads this data
in digital form to your computer for display
and processing. Simuitaneously,

command signals are transmitted to
the control devices in your process.

NeW

Order a complete basic M7 System
ready for round-the-clock process
control-including a 16/32-Channel
A/D Input Module (expandable to 512
channels), a Computer Interface Module,
and a 4-Channel (expandable) D/A
Output Module. Supplied complete with
cabinet, power supply, and all necessary
hardware and software for basic control.
Bus accommodates eight additional
modules. Specify computer make and
model when ordering . . . each $2,990

Or, order
individual
IEEE S-100
building block
modules

Supplied complete with fundamenta!
control software:

A/D Module, AIM-12-16/32 channel,
12-bit precision/accuracy, 30 kHz data
rates, 1-1000 gain amplifier optional e
Thermocouple Compensation
Module, THM-8- 16 Inputs ¢ Signal
Conditioners, SIG-1—Long-line

drive e Additional Support Programs,
PROG A,B,C-Signal averaging, control
functions, special display, etc. ® D/A
Module, AOM-12—4-channel (expand-
able), 12-bit precision/accuracy,
Output: selectable voltage ranges and
oscllloscope ® Contrd! Output-Current
Module, VIC 4-20-4-20 mA standard
industrial control output, 12-bit precision/
accuracy, 4-channel, Use with AOM-12 ¢
Programmable Clock/Calendar
Module, CLK-24—Minimum 1 year
back-up e Parallel Output Module,
REL-8-8-channel on-off (bang-bang)
control « Add-On Nonvolatile Memory
Modules ~4K and 8K bytes

system reliability

system integrity

DUAL SYSTEMS CONTROL CORP.
1825 Eastshore Hwy. Berkeley, CA 94710
(415) 549-3854
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News briefs

Calma adds speech to CAD system

Voice recognition technology is appearing in the computer-aided design field
in a system unveiled by Calma Co. The $12,000 option to the Sunnyvale,
Calit., firm's vector memory display station recognizes over 50 of the opera-
tor's words or phrases of less than 1 second in duration. Later it will be
expanded to include up to 100 words. The voice recognition hardware,
produced by Interstate Electronics Inc., has been considerably modified by
Calma. Although the company has no extensive study of productivity
improvements from voice recognition, it says initial users have saved from 40
minutes to 2 hours and 10 minutes per 8-hour shift.

CAD firm turning out products as well as artwork

Branching out, Algorex Corp. is adding manufacturing work to its computer-
aided design services. The Syosset, N. Y., company has specialized in CAD
artwork for extremely large custom multitayer thick-film hybrid substrates
and for printed-circuit boards. Now it is adding a production line for thick-film
multilayer ceramic substrates. Thus its engineers can take a customer's
design from the schematic to tested hardware.

Intel launches fast 16-K EE-PROM

A speedy 16-K nonvolatile memory, the 2816 electrically erasable program-
mable read-only memory is available in prototype quantities from Intel
Corp.’s Special Products division. Priced at $120 each in 100-piece lots, the
2816 has a worst-case access iime of 250 nanoseconds—at ieast 100 ns
faster than Hitachi’'s recently introduced HN48016 16-K EE-PROM, which is
selling for $70 in like quantities. The key to the 2816's performance is the
Santa Clara, Calif., firm’s new Flotox—floating-gate tunnel oxide —cell struc-
ture [ Electronics, Oct. 23, p. 142]. To be available in production quantities in
the first quarter of 1981, the 2816 dissipates 495 milliwatts from its single

5-volt power supply when active and 132 mW when on standby.

track. An Intel 8048 microcomputer
uses the information once each revo-
lution, or 50 times a second, to check
and correct the heads’ position.

The Q2000 is available initially in
10-, 20-, and 30-megabyte versions.

The quantity prices of $1,200,
$1,500, and $1,800, respectively,
closely track those of the SA1000
and the Memorex model 101, except
that these at present go only to 10
megabytes. -Tom Manuel

Production

Temporary electroplating bath speeds up
checks of multilayer hybrid substrates

A new continuity tester for multi-
layer hybrid substrates uses an elec-
troplating approach that promises to
slash testing costs. The tester, based
on developmental work at the Sper-
ry division of Sperry Corp., can
speed the checking process because
it relies on simple visual inspections
of as many as 10 2V2-by-2Y:-inch
substrates at once.

Because multilayer substrates can
hold many integrated circuits, conti-
nuity testing is vital to reduce the

chance of loading a faulty one with
expensive chips and components. On
the other hand, users can take a
chance on a single-layer substrate
being good and test it only when it is
loaded.

Cost. “Continuity testing of a
multilayer thick-film substrate’s
thousands of interconnections is an
expensive process, requiring an up-
to-$250,000 computerized continuity
tester, plus a special $5,000-to-
$15,000 custom probe interface for
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THERE IS
ONLY ONE.
32-Bl'T
COMPUTER
WHOSE.
LOGIC
DOESN'T
DEFY LOGIC.

PRESENTING THE DATA
GENERAL ECLIPSE. MV/8000.

Apparently, our competitors are oper-
ating under the premuse that there 1s no
need to make their new computers compat-
ible with their older ones. And have no
qualms about rendering obsolete the years
of man-hours and the hundreds of thou-
sands of dollars you've mvested in software.

At Data General, we believe thus
kind of logic defies logic. Which 1s why we
designed our 32-bit MV/8000 to protect

your software investment. |

Mail to: Dala Gcncral Corporauon

In fact, its 36.4 MB/sec memory
bandwidth 15 at least two to four times fast-
er than its nearest competitor.

It’s also more reliable, much easier to
maintain, quicker to get operational
(it not only offers the widest range of soft-
ware, but the widest range of languages)
and offers sophisticated security features,
word processing,communications capabil-
ities and data base management. Allsupe-
rior to 1ts nearest competitor.

And while these features alone make
the MV/8000 a most attractive invest-
ment, there’s something else. It also costs less
than its nearest competitor.

Which
raises the question, why
go to the nearest competitor?

If the logic of purchasing any other
32-bit computer escapes you as much as 1t
escapes us, Just fll out the

Not destroy it. | e AL S coupon and we'll be
However, the MIV/ - it ke o e DaPPY to fill you in on the
8000 S SOftware Compatl- 0 Elccl;zchl:/lv:/ assgl(c)so tcprcscnlalive call on me immediately. one ComPUter that eCllpseS
bility 1s only part of what | ... them all.
places 1t in a class by itself. | Tie The remarkable new
Another factor 1s speed. | Compuy Tl - Data General Eclipse
It's the fastest computer of | Adées - MV/8000.
its size on the market. B — i —————— | dwDataGeneral

*Fortran 77. Cobol, Bask, PL’I and RPG I
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STRATHCLYDE

Scotland’s integrated circuit
of electronic achievement.

Many of the achievements of
electronics companies in Strathclyde
have been formidable in terms of
technology. Immense in terms of trade.

LB.M., Honeywell, MESL, Motorola,
National Semiconductor are just a few of
the world names in electronics who
have found Strathclyde an ideal base for
profitable operations.

Why? Good labor relations, high
productivity, large labor pool (deep in
quality as much as quantity), world-
wide communications, low labor costs,
and abundant energy supplies coupled
with excellent research and
development facilities makes

Strathclyde the ideal environment for
electronics industries.

But there's more. ..

Strathclyde’s Special Development
Area status entitles industry to
maximum UK government assistance.

There’s a special report which has
been prepared on the electronics
industry in Strathclyde. If you are
expansion-minded you should read it.
You'll learn how you can become part of
the integrated

circuit of Strathclyde
electronics 4 Regional

achievers in

Strathclyde. Council

For your copy write to: Strathclyde Regional Council Industrial Development Unit,
21 Bothwell Street, Glasgow G2 6NJ, Scotland.
Or telephone 01144-41-221 4296. Telex 777237 Ans Back SRC V.
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Electronics review

cach new substrate design.” says
Robert J. Ost, senior engineer at the
Great Neck. N.Y., division and
coauthor of a paper on the develop-
ment presented at the recent ISHM
80 meeting of the International
Society for Hybrid Microelectronics
in New York.

L.ow cost. The new tester, which
will be manufactured and sold by
Integrity Systems of New York
under a Sperry license. will cost
around $10.000. Thus it can bring
the advantages of automatic testing
to manufacturers of small and medi-
um-sized hybrids, for whom the
computerized testers [Electronics,
Aug. 7. 1975, p. 87] arc too costly.

A master, or known good. sub-
strate is placed under a magnifier
dome, and the operator scts a special
probe on one node of one network.
By a pantographic arrangement, 10
probes move to the same nodes on
the substrate under test.

When all 11 substrates are bathed
in a proprictary electrolytic solution
and the probes arc energized with a
test voltage, all the nodes in the net-
works under test—which are, in
effect, temporarily plated —should
darken, says senior engincer Robert
F. Perry, co-inventor with Ost of the
process. Pulsing the test voltage
causes the nodes to “blink™ as the
plating waxes and wanes.

The network under test in cach
substrate should exhibit the same
blinking pattern as the master sub-
strate. Shorts would causc more
nodes to blink on a substrate under
test than on a master: opens would
result in fewer nodes blinking.

Pinholes. The new equipment can
also remove pinhole shorts between
nodes. The operator puts a special
probe on one of the shorted points,
and a controlled current discharge
passes between it and the test probe,
burning out the short.

By picking up shorts and opens on
substrates’ inner layers, the new
machine will cut some, but not all, of
the requirements for visual inspec-
tion. Also, it makes it casy to evalu-
ate screen-printed insulating materi-
als by checking simple screened pat-
terns on a test substrate of two con-
ductive layers. -Jerry Lyman

Plagued
by loss of

memory?

New CMOS Microboard
holds memory for 96 hours.
So forget NMOS.

This versatile COSMAC Microboard, with 8K bytes of RAM, has
three built-in batteries for emergency back-up power. On-board
voltage-sensing circuitry provides instant battery power to protect
on-board memory during power failure or normal power-downs.

This board also gives you software portability: load your
program into memory, flip the write-protect switch, unplug the board
and plug itintoyourtarget system—a neat 8K byte EPROM simulator.

Want to battery operate your Microboard system? Add a fourth
battery in the space provided. Or use the pre-wired area on-board to
build your own power supply.

At only $350 (100 piece price),” where can you getthis versatility
from an NMOS board?

For more information on the CDP18S622, contact any RCA
Solid State sales office or appointed distributor. Or contact RCA
Solid State headquarters in Somerville, N.J. Brussels, Belgium.
Hong Kong. Sao Paulo, Brazil.

Or call Microsystems Marketing toli-free (800) 526-3862.

‘Optional resale price
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Another reason to
switch to CMOS.
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if magnetics is your field, lookinto GAUSSMETERS assistance to solve your particular problem or to
the world's most complete line of magnetic instru- G AUSSMETERS help in product development. Write for complete
mentation. Gaussmeters, magnetizers, mag- data on the specific items you need, or the

net sorters, magnetic fixtures and technical G A“SSMETERS full Bell line of magnetic equipment.

GAUSSMETERS
GAUSSMETERS

USSMETERS

MRl SCALE banos MODEL 640
»n w

ELL INc®

6120 Hanging Moss Rd., Orlando, FL 32807

[ Phone 305/678-6900
Circle 54 on reader service card

FLEXBOND P.C. JUMPERS FROM A COMPANY
YOU DON’T THINK YOU KNOW..

FlexBond coating on conduc-

tors means ease of folding, 2 to 25 connections at one time But you do! As Holyoke Wire & Cable

::‘ZZT‘;'::‘;::""::" no spiaying we've been supplying interconnects for
. over seventy years. Now we've got a new

name and new ways to help improve your

profits!

100" centers

EIS Flexible Jumpers can cutassembly
time, increase product reliability and
reduce field service calls. If you're still
making connections one at a time, we'd
like to show you a better way.

: For more information on Fiexibie
= Jumpers call (413) 533-3961, or write . . .

All stranded construction, 19 | J :’
strands. Conductors available in D

22, 24, 26 AWG.

Meet UL Spec 2651, 105° ¢/300V

AC.

Color avalilable. ELECTRONIC |NTERCONNECT SYSTEMS INC

775 NEW LUDLOW ROAD « SOUTH HADLEY, MASSACHUSETTS 01075
A SUBSIDIARY OF CANADIAN MANOIR INDUSTRIES LIMITED
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Military readiness,
savings gains seen
from ATE policies

Conservatives to
reshape FCC
under Reagan . . .

. . as G.O.P. gets
stronger role in
telecomm deregulation

Westinghouse wins
Holland’s order for
F-16 countermeasures

Electronics /November 20, 1980

Washington newsletter

Readiness of U. S. weapons systems could be raised by 30% and life-cycle
costs cut if the Defense Department and the military services “establish
verifiable testability requirements for new prime weapon systems and for
automatic test systems equipment.” Moreover, potential savings of $100
million annually in support equipment system costs alone could be realized
if the Pentagon creates an integrated logistics development policy and
enforces it at the service level. These are 2 of the 11 summary recommen-
dations in a new 228-page report on military automatic test equipment
issued following a study by the joint services and five industry trade
associations.

A reshuffle of the Federal Communications Commission along more
conservative lines is near the top of Republican priority lists after confir-
mation of President-elect Reagan’s Cabinet appointments early next year.
Reagan will get to appoint at least three of the seven FCC commissioners,
including a new chairman, and possibly a fourth. By law, three of the
seven must be Democrats, but, as one source noted, *‘there are lots of
different kinds of Democrats.” Chairman Charles D. Ferris must resign
that post, and he is expected to resign his membership as well. Other
expected departures: James H. Quello, Tyrone Brown, and Robert E. Lee.
Conservative Lee, however, is considered a possible successor as chairman
despite his age (nearly 69), as is Republican Commissioner Anne P. Jones.
Key Reagan telecommunications advisers—former FCC Chairman Dean
Burch and Richard L. Wiley—are also considered candidates.

Republicans also will hold key roles in any rewrite by the 97th Congress of
the 1934 Communications Act to deregulate telecommunications. Among
them are Oregon’s Sen. Robert Packwood, who will become chairman of
the Commerce, Science and Transportation Committee, and Arizona’s
Sen. Barry Goldwater, who is expected to take over the communications
subcommittee. Both have been active in supporting a rewrite, as has New
Mexico’s Harrison H. Schmitt, former astronaut and expected chairman
of the science and technology subcommittee. On the House side, Demo-
crats retain control, but Lionel Van Deerlin (D., Calif.) was defeated; his
successor as chairman of the House Interstate and Foreign Commerce
committee’s communications subcommittee is expected to be Timothy
Wirth of Colorado, now senior Democrat.

In a big step toward equipment commonality among North Atlantic
Treaty Organization forces, the Royal Netherlands Air Force has con-
tracted with Westinghouse Electric Corp. to buy 75 AN/ALQ-131 elec-
tronics countermeasures pods for its General Dynamics F-16 fighter. The
plane is being coproduced by the Dutch and three other NATO partners—
Belgium, Denmark, and Norway [ Electronics, Jan. 20, 1977, p. 79]. The
Westinghouse Defense and Electronic Systems Center near Baltimore
signed a $12 million agreement for the first 12 pods, spares, support, and
training, says Westinghouse ECM marketing manager Kent E. Hutchinson.
The company, which is already under contract to provide 288 systems to
the U. S. Air Force, expects follow-up orders from the Dutch because they
are committed to buy 102 F-16s and are negotiating for a second batch of
111 aircraft.
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The constraints on Reagan’s defense budget boosts

Ronald Reagan’s military spending advisers are
advocating upwards of $25 billion in supplemen-
tal programs to the $157.8 billion ceiling
approved by Congress for fiscal 1981, and the
conservative Heritage Foundation is reporting
to Reagan that increases should be $35 billion
annually over the next five years. So why are the
Electronic Industries Association and the Aero-
space Industries Association holding to their
respective forecasts of relatively slow growth in
military electronics outlays and in aerospace
engineering jobs next year?

Double-digit inflation is part of the answer,
although so are an already tight market for
engineers and technicians and the time nceded
for the military to gear up for new programs.
Fiscal 1981 began in October, and as one Penta-
gon senior budget specialist points out, “‘we
would have a hard time, realistically, trying to
spend $500 million with industry this year to
restart the B-1 bomber program or a like
amount for an army ballistic missile defense
system,” as Reagan advisers propose.

Playing cool with Congress.

Although the Republicans will control the
Senate for the first time in 26 years, with a
majority of S3 of the 100 scats and with strong
military advocates becoming chairmen of key
committees —for example, Texan John G. Tow-
er taking over Armed Services — the EIA holds to
its forecast that the 1981 market growth will be
constrained to 2% after inflation is discounted
[Electronics, Oct. 9, p.95]. The EIA, notes one
official of its Government division, believes that
President Reagan “will let Congress settle down
a little™ before proposing significant increases in
defense spending.

Says another congressional specialist in the
Office of Management and Budget, “The
Republicans have been out of the saddle for a
long time and will need some time to adjust,
particularly since the House is still controlled by
the Democrats. Sure, the Democrats’ margin is
much smaller [down by 33 scats], and many of
them will be keeping a low profile as a result,
but they are still in control. And Reagan and the
Senate know that. They will be looking for some
compromises.”

Bigger military spending increases will more
likely come after Jimmy Carter sends his final
budget for fiscal 1982 to the Congress before
Reagan’s inauguration in January. Most indus-
try oflicials agree that the largest share of Rea-
gan’s military supplemental increase will be
sought in that budget. Sources agree that the

revised fiscal 1982 budget will casily exceed
$200 billion if military pay and benefits
increases are included.

Nevertheless, the Acrospace Industries Asso-
ciation forecasts that 1981 jobs for engineers
and scientists will rise only a bit more than 2%
to 195,000 at year-end. That compares with the
1980 growth level of nearly 8% to 191,000 from
the December 1979 total of 177,000. Similarly,
the association’s new estimate, which was drawn
from a survey of S1 major companies account-
ing for two thirds of the acrospace output and
from Burcau of Labor Statistics data, sces jobs
for technicians rising by just 1,000 to 79,000 by
the end of 1981.

This year, 9,000 new jobs were added to the
1979 level of 69,000. That in turn means that
jobs for engineers, scientists, and technicians in
aerospace at the end of 1980 will stand at the
highest level since 1969 but expand only slightly
next year. Morcover, the steadiest growth, says
the AlA, has already come in the missile and
space side of the industry, as well as in avionics
manufacturing, while jobs in manufacturing of
commercial transports and helicopters remain
flat in the face of rising foreign competition and
increased airline operating costs.

Finding the engineers.

*“*What I would like to know,” says one outgo-
ing executive on the Carter military team, “is
where all the engineers are going to come from™
to make good on Reagan proposals to increase
defense preparedness. “We simply do not have
cnough trained people,” he points out, noting
that most recently graduated electronics engi-
neers arc going into the commercial/industrial
side of the industry because they sce greater job
stability in that sector than in the military elec-
tronics market. The documented shortage of EEs
[Electronics, Nov. 6, p.93] is, he argues, “a
factor that Reagan’s people have yet to come to
grips with.”

Recagan defense advisers say they are aware
of the tight market for engineers, of course, and
have difliculty specifying where prime contrac-
tors for new and expanded weapons programs
will find the skilled personnel they need to deliv-
cr on defense budgets of more than $200 billion
annually through 1985. But I don’t sec man-
power as a major problem,” says one Reagan
transition team staff member. “If Congress
votes the money, industry will find the people.™

That is casily said. But some priorities in the
clectronics industries may have to change before
they can in fact be found. -Ray Connolly
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Metallized stacked-film capacitors
from a NEW prime source: Sprague.

\
< M

Type 451P standard design now available for automotive, EDP,
telecommunication, TV, instrumentation, and industrial control.

There are good reasons for using metallized while insulating plates provide mechanical protec-
polyester stacked-film capacitors: high volumetric tion. Type 451P capacitors are available with capac-
efficiency, low self-inductance, and high voltage itance values ranging from .001 uF to 2.2 uF and
stress capability—plus great suitability for printed with voltage ratings of 100, 250, and 400 WVDC.
wiring boards. Small base dimensions and unen- Capacitance tolerance of =10% is standard ...
capsulated construction keep size to a minimum, +5% can be ordered at a modest premium.

® «
@

45P-0110R1

For detailed technical data, write for Engineering Bulletin 2056 to
Technical Literature Service, Sprague Electric Co., 35 Marshall St.,
North Adams, Mass. 01247.

THE MARK OF RELIABILITY

THE BROAD-LINE PRODUCER OF ELECTRONIC PARTS

a subsidiary of GK Technologies
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Ask the leader in gate arrays,
International Microcircuits
Incorporated.

Gate arrays are now being used for a
wide variety of LSI applications. If your
designers want to take advantage of
gate arrays, here are the questions and
answers that will help you decide.

Frank Deverse, President

Just what is a gate array?

A gate array is the fastest way to get
to a unique digital LSI device at low
cost. We take a pre-designed,
preprocessed matrix of transistors and
interconnect them uniquely for each
customer. The result is a proprietary
silicon solution to your logic needs.

Why should I consider gate
arrays?

Quick access to LSI, low development
costs, and the opportunity to leapfrog

Your design
want touse

How dovyou

the competition and get your product to

market faster.Like IBM did with the 4300.

Are gate arrays just another
niche product?

We believe gate arrays are a main-
stream technology because they solve
the new set of problems resulting from
the push toward VLSI. High density
silicon helps solve the problems of
reliability, parts count, power dissipation
and testing. Gate arrays solve the key
problems of this density: design time
and talent. They give you economical
access to the benefits of LSI. The issues
are universal. The gate array solution
is very attractive.

B e

7 L}
Joe Kroeger, Director of Marketing

There must be some tradeoffs
involved.

Sure. With gate arrays you will con-
siderably shorten your development
time and cost—translate a superior

design into an IC quickly —but you

may not use your chip space as

efficiently as with fully custom logic.
{But ask us again next year; even that
difference is going away.) Corporately,
this means that if you need to get your
product to market quickly in moderate
volume, you need gate arrays. If you
have several million units that you have
to shave every cent of cost from, you
need custom logic.

What do the costs look like?

Since many customers make use of
common background chips, the bulk of
the tooling and design costs have
already been amortized. To get to your
proprietary circuit takes—ballpark—
$10K, 7 weeks, and we do the layout.
I'll give you a firm quote when we see
your logic problem.

Who's using gate arrays now?
You already know about IBM. The
customers who've been coming to us
since 1974 are all over the industry, but
they’re each at the leading edge of their
business. They're using gate arrays for
their leapfrog generation of products.
And we now see new gate array
suppliers entering the market in droves.

Sounds like a booming business.
Why?

Three converging forces are making
gate arrays more widely applicable. As
standard logic becomes more dense and
therefore more specialized, volumes are
declining and part numbers are
proliferating. Today’s complexity of
circuits is lengthening standard product
development times. And gate arrays



engineers

gate arrays.

decide?

themselves are far faster and more

versatile than they were a few years
ago. We're delivering 2,000 gate-cells
per chip now, looking at about 4,000

soon and forecasting nearly 10,000 in'82.

Three years ago we were offering less
than 500 gate-cells per chip.

It's not a sudden boom. It has been
building for several years and we have
done more than 400 circuits during
that time.

Orhan Tozun, Director of Engineering

How do we interface with you?
How do we get started?

Our engineering department talks with
your designer and evaluates your logic
to make sure it’s do-able on one of our
many gate arrays. The next step is a
firm quote to let you evaluate the
economics of our solution. That includes
both development and production
costs. We can do it because our CAD

Electronics /November 20, 1980

system gives us consistency and our
years of experience provide projectable
yield information that lets us cost your
job accurately in advance.

Then we send you our logic,
right?

Right. We take it through a logic
restructuring and minimization, block
out the functions from our CAD library
and lay out the interconnections
between logic blocks. Then we check it.
And re-check it. Only then do we
commit to fabrication.

Rick Picard, Director of Operations

How do we minimize risk with
gate arrays?

Let’s look at each of the risk elements
that apply to any development work,

and see how vulnerable you are by using

gate arrays.

1 Reliability. Gate arrays are no more
subiject to reliability failures than any

IC; actually, the regularity and repetition

inherent in gate arrays improves their

reliability. We use all the time-tested
QC technology. Standard processing
is used throughout.

2. Functionality. We use CAD to convert
your logic into silicon. And we have
only one layer to get right. Everything
else is proven. We spot any problems
fast. It will work.

3. Reliability of supply. Gate array
technology lets us inventory pre-
processed, ready-to-be-personalized
wafers. We keep plenty of wafers on
hand to support our customers’ orders
both for development and for
production. Personalization, packaging
and test are all performed in-house.
We can promise 4-6 week delivery for
production quantities. And costs of
$.02 a gate or even lower.

Interested? TWX us! We'll TWX you
complete information right away.

Or write us at 3350 Scott Blvd.,
Building #37, Santa Clara, CA 95051.
Tel. (408) 727-2280.

TWX: 910-338-2032

CIRCUITS

Gate Array Leadership
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Published by Electronics magazine...

Books of special interest
to our readers

Applying Microprocessors
Reprinted from Electronics, com-
pletes the EE's transition from the
old methods of electronic designto
microprocessor engineering. Pub.
1977,191 pp. Order #R-701, $9.95

Basics of Data
Communications

This compilation of essential arti-
cles from Data Communications
magazine includes chapters on
terminals, acoustic couplers and
modems, communications pro-
cessors, networking, channel per-
formance, data link controls, net-
work diagnostics, interfaces, and
regulations and policy. Pub. 1976,
303 pp. Order #R-603, $12.95

Circuits for Electronics
Engineers

Almost 350 circuits arranged by 51
of the most useful functions for
designers. Taken from the popuiar
"Designer’s Casebook” of Elec-
tronics, these circuits have been
designed by engineers for the
achievement of specific engineer-
ing objectives. Pub. 1977, 396 pp.
Order #R-711, $15.95

Design Techniques for
Electronics Engineers

Expert guidance at every pointin
the development of an engineering
project—making measurements,
interpreting data, making calcula-
tions, choosing materials, control-
ling environment, laying out and
purchasing components, and in-
terconnecting them swiftly and
accurately. Nearly 300 articles
from Electronics’ "Engineer’s
Notebook.” Pub. 1977, 370 pp.
Order #R-726, $15.95

Microelectronics
Interconnection and Packaging
Up-to-date articles from Elec-
tronics include sections on
lithography and processing for
integrated circuits, thick- and
thin-film hybrids, printed-circuit-
board technology, automatic wiring
technology, IC packages and con-
nectors, environmental factors af-
fecting interconnections and pack-
ages, computer-aided design, and
automatic testing. Pub. 1980,

320 pp. Order #R-927, $12.95

== FREE

Brochure describes Electronics’
editorial reprints, services, books. For
free copy, check the coupon in this ad or
circle #275onthe reader service card.
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Microprocessors and
Microcomputers:

One-chip Controllers to
High-end Systems

Practical orientation to second-
and third-generation 8-bit devices,
the latest 16-bit devices, one-chip
microcomputers, and software for
microprocessors in 95 articles from
Electronics. Pub. 1980, 482 pp.
Order #R-011, $13.95

Order today using this coupon!

Electromcs Magazine Books /
| PO. Box 669 )
| Hightstown. NJ 08520 (Hll']

Tel. (609) 448-1700, ext. 5494

I

I Order # Qty. Price
I R- $

| & $

I R- $

|

| R $

: . s
L Total $

Street/P.O. address

O Payment enclosed (payment must accompany orders under $25)
O Bill my company (or attach company Purchase Order) Bill me
[1 Send a free copy of the Electronics Editorial Reprints brochure
Ten-day money-back guarantee applies on all books. EL

Large Scale Integration

Aspublishedin Electronics. covers
the entire range of design applica-
tions in sections on bipolar LSI,
MOS LS|, new devices, system
design, computer-aided design,
testing, and applications. Pub.
1976, 208 pp.Order #R-602, $9.95

Memory Design:
Microcomputers to
Mainframes

The technology, devices, and ap-
plications that link memory com-
ponents and system design. How
to apply the new technology to
meet specific design goals. Edited
from the pages of Electronics. Pub.
1978, 180 pp.Order #R-732, $12.95

Microprocessors

The basic book on microprocessor
technology for the design engineer.
Published in 1975, articles are
drawn from Electronics. 150 pp.
Order #R-520, $8.95

Personal Computing:
Hardware and Software Basics

More than 50 articles from leading
publications give you up-to-date in-
formation on personal computing
hardware, software, theory, and
applications. Pub. 1979, 266 pp.
Order #R-903. $11.95

Practical Applications of
Data Communications:
A User’s Guide

Articles from Data Communica-
tions magazine cover architecture
and protocols, data-link perform-
ance, distributed data processing,
software, data security, testing and
diagnostics. communications pro-
cessors, and digitized-voice and
data-plus-voice. Pub. 1980,

424 pp.Order #R-005, $13.95
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AND NOW
FOR THE GOOD
NEWS.

Forget tight money. And the
even tighter supply of skilled
engineers and technicians. It
you make electronic equip-
ment, you don't have to divert
precious resources in order
to expand manufacturing.

You can have Grumman
Electronics Center produce
your equipment ... from
blueprint right through final
testing. We're the same
Grumman that produces a
wide range of products
including military and space
systems and equipment. We
can do the same for you—on
time, on spec, on budget. How
do we make sure?

Grumman assigns your
project a dedicated team
headed by a highly qualified
program manager. This

program manager supervises
every phase of your project,
including strict in-process
testing. So there's careful con-
trol and follow-through, from
contract to delivery. And by
having one person to call, you
always know the exact status
of your project.

Some of America's best
known companies use us to
make such products as com-
puter, office, petrochemical,
telecommunications and
medical equipment. Find out
how we can help you. Con-
tact Bruno Caputo, General
Manager of Great River
Operations, Grumman Aero-
space Corporation, PO. Box
608, Great River, NY 11739.

The reliable source ...

GRUMMAN
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SCIENCE.SCOPE

Information supplied by weather satellites has become significant in search and

rescue missions conducted by the U.S. Coast Guard. Field offices of the Nation-
al Oceanic and Atmospheric Administration have oceanographers and meteorologists
who are specially trained in interpreting and analyzing satellite imagery. When
a vessel or plane is lost at sea, they evaluate wind velocities and directions,

activities of major ocean currents, low-level cloud cover and fog data, and sea

surface temperatures. They then can suggest where search efforts should be con-
centrated. The GOES (Geostationary Operational Environmental Satellite) space-

craft used in these efforts were built by Hughes.

Radar-quided missiles of the future will undergo simulated flight tests in a
computerized facility under construction at Hughes. A unique signal generator
will create up to four fully independent targets simultaneously. It also will
simulate clutter and jamming. The three-story complex will evaluate missile
hardware and software in real time under approximate real conditions, thereby
saving the expense of certain flight tests. Ultimately the facility will serve
a variety of missile seekers that operate within the range of 2 to 100 GHz.

The process that enables tree branches to obtain water may eventually be used
for cooling avionics or other systems where fluid pumping against high-pressure
heads or high g forces is required. Under U.S. Air Force sponsorship, Hughes
engineers are developing a closed metal tube which moves heat from one place to
another using direct osmosis, the passing of a fluid through a semipermeable
membrane into a solution where its concentration is higher. Unlike conventional
devices using capillary wicks to pump liquid, the osmotic heat pipe would oper-
ate regardless of gravitational or centrifugal forces.

Challenges by the score await engineers and computer programmers who have ideas
for helping us further advance a wide range of technologies at Hughes Ground
Systems Group. We pioneered 3-D radar, and today our warning systems form rings
around the world, from NATO nations to the Far East. We're leaders in sonar,
radar, communications, computers, software and displays. If you want to work
beyond the state of the art, send your resume for immediate consideration to
Hughes Aircraft Company, Ground Systems Group, Professional Employment, Dept.
SE, P.0. Box 3310, Fullerton, CA 92634. Equal opportunity employer.

Important advances in many disciplines of electronics -- including lasers, fiber
optics, liquid crystals, semiconductor materials, and fabrication techniques --
are being reported by Hughes scientists and engineers. Recent papers include
"Image-Understanding Architectures," "Scaling Limitations in MOS Technologies,"
and "Fabrication Techniques for Nanometer Dimension." For copies of these and
others, write to Technical Publications, Hughes Research Laboratories, Bldg.
250, M/S 1073, 3011 Malibu Canyon Road, Malibu, CA 90265.

Creating a new world with electronics
(S S O S S e D e O a

HUGHES

L A M J4

HUGHES AIRCRAFT COMPANY
CULVER CITY,CALIFORNIA 90230



Hitachi plunges
deeper into wafer
lithography market

Two data networks
In West Germany and
France to link up

Racal cooperates
with Gl in C-MOS
venture . . .

. . . with Plessey
wins contracts
for Project Raven
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International newsletter

Japan’s newest manufacturer of wafer lithography equipment has now
added pattern-generation and dry-etching equipment to its 10:1 optical
projection unit [ Electronics, June S, p. 63]. Hitachi Ltd.’s HL