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And incorporate trimmers and resistors
in a single MFT package!

i
|

All trimmer applications require a fixed resistor or
resistors to either divide a voltage or limit a current.
The revolutionary MFT trimmer/resistor package,
pioneered by Boums, combines cermet trimmers and
fixed resistors into a single JEDEC DIP package.
More than just a DIP timmer, the MFT trimmer/
resistor contains the total trimmer circuit in one
DIP package.

Nine different MFT trimmer/resistor models,
available in a broad range of resistance values,
provide both multitrimmer versions and various
combinations of fixed resistors and trimmers that
will satisfy almost any trimmer application.

Increased Reliability — Fewer PC board
connections and pre-tested circuitry provide increased
reliability. MFT trimmers/resistors are manufactured
simultaneously on a common substrate, resulting
in better temperature tracking than discrete
components. Standard tempco tracking is 50ppm/ °C
at —55°C to +125°C.

Saves Time, Space and Money — Auto- or
hand-insertion of one component instead of many;
less components to purchase, stock and handle;
simplified circuit design; and less PC board space
required. A multitude of advantages means
increased productivity and lower on-board cost.

Worldwide Availability — MFT trimmers/resistors
are now available throughout the world from Bourns
authorized representatives, distributors and
international marketing affiliates.

For new applications, or your next generation of
design, join the growing number of engineers who
are specifying MFT trimmers/resistors. Call or
write today for your MFT catalog. Or, see the EEM
directory (Volume 2, pages 3791 - 3801).
TRIMPOT PRODUCTS DMSION, BOURNS, INC,,
1200 Columbia Avenue, Riverside, CA 92507.
Phone: 714 781-5204. TWX: 910 332-1252.

European Headquarters: Bourns AG, Zugerstrasse 74 6340 Baar,
Switzerland. Phone: 042 33 33 33. Telex. 78722.

SALES OFFICES Ade 602 257-9015  Calf 13 582-6391, 408 377-5720  Colo 303 751-2630 » Fla 305771 6501 »
3a. 404 393-9880 « Il 312 255 1903 » ind 317 844-8462 » M3 301 247-0400 » Mass 517 237-6730 « Mie"r. 313 8€2-

1717 « Minn 62 £35 2252 » Mc. 81€ 358-8100 « NJ 609 933-2600 « N M. 505 2961749 « NY 516 271 350%, 507
2722187 « Ohic 216 €59-3131 » Tax 214 ©33-5891 « Wash 206 285 1300 » Canada 514 487-3434, 41€ 536 3511

For Immediate Application—Circle 120 For Future Application—Circle 220



If logic board testing

problems have you feeling like this...

Testing may be your most frustrating and
costly production bottleneck. But now, HP
can help you make the right move in logic-
board testing. Here’s how the DTS-70 can
help you increase throughput while cut-
ing production and warranty costs.
HP’s simulator-based system, at a
cost roughly equivalent to comparison
. ™ testers, increases testing efficiency. It gives
known fault-detection effectiveness. And it provides design feed-
back by analyzing circuits for failure modes and testability before
they're even built.
ault-diagnosis, under computer direction, quickly isolates

faulty components, part failures with intermittent symptoms, and races.

Compatibility with other HP instruments via the HP-IB* lets
you easily adapt the DTS-70 to your specific test:ng requirements.

Independent test-program generation, using a separate
station and the DTS-70’s minicomputer, eliminates a big bottle-
neck by allowing test-program generation while testing is in
progress on the same system.

Expansion capability lets you add up to two more test stations
and up to ten software generating stations as you expand without
investing in additional computing power.

Learn more about HP's strategy for circuit board testing and
why a simulator-based system can be a more cost-effective
solution. Mail the coupon today or call your local HP field engineer.
* HP's implementation of IEEE Standard 488-1975.

HP Board Testers—the right decision.
Electronics /November 23, 1978

Check HP’s strategy.

HEWLETT ﬁ, PACKARD

P.O. Box 60001, Loveland, Colarado 80537

For assistance call: Wastunglon (301) 948-6370, Chicago (312)
25%-9800, Atlanta (404) 955- 1500, Los Angeles (213) 877-1282

the FREE brochure describing HP’s solution to logic-board testing.
Hewlett-Packard, P.O. Box 60001, Loveiand, CO 80537
Name
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Company
Address
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Pulse Generator or Function Generator?
Let Tektronix help you decide.
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When you're considering a generator for your
applications, think twice. Both puise and function
generators have special advantages and making a
decision between them can be tough.

At Tektronix we build high performance pulse and
function generators. We know the versatility of each
instrument. We also know the individual characteristics
of the two generators that make evaluation of both
necessary.

We can help you make that evaluation. The following
comparison chart is based on our 50 MHz Pulse
Generator (PG 508) and our 40 MHz Function
Generator (FG 504).

PG 508 FG 504

Similar Features
50 MHz 40 MHz
20 V p-p from 50 {2 = 20 V window 30V p-p from 50 £2 = 20 V window
20 V max unipolar output 15 V max unipolar output

Unique Features

Constant pulse width
wichanges in frequency

Delay and double puises

High'Low voitage controls

Constant duty cycle

wi/changes in frequency
Phase lock to an external signa.
Voltage and offset controis

And, there's more. We've prepared an in-depth
evaluation of the capabilities of these two instruments,
and we'd like to give you a copy. (Just circle reader
service number below.)

For Technical Data circle #2 on Reader Service Card
For Demonstration circle #3 on Reader ServigerCard

These instruments are members af the TM 500 Family
of Modular Test and Measurement instrumentation from
Tektronix. Both generators combine high performance
capabilities with TM 500 compactness and portability.
The 50 MHz PG 508 Pulse Generator features
independent rise and fail controls, external contro! of
output voltage and selectable 1 M2-50 () trigger/gate
input impedance. The 40 MHz FG 504 Function
Generator generates three basic waveforms plus a wide
range of shaping with variable rise/fall and symmetry
controls.

The PG 508 and FG 504 are fully compatible with five
versions of our TM 500 Mainframes and over 40 TM 500
Plug-ins. The TM 500 Family of Instruments includes a
wide range of counters, multimeters, generators, power
supplies, amplifiers, logic analyzers, and oscilloscopes.
Plug-ins can be configured to suit the performance
needs of your measurement.

TM 500 Designed for Configurability.

For more information and your copy of an educational
comparison of pulse and function generators, please call
the Tektronix automatic answering service (toll free) at
1-800-547-1512. Oregon residents call collect on 644-9051.
For even faster service, call your local Tektronix

Field Office.

In Europe: Tektronix Limited, P.O. Box 36, St. Peter Port,
Guernsey, Channe! Islands.

Tektronix

COMMITTED TO EXCELLENCE
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Highlights

Cover: Work proceeds on VLSI, 111

There’s no question that very large-scale
integration is coming, but the complexity of
the circuitry and the fine lines required mean
that it will take longer to develop than did
LSI. Semiconductor makers are deep into
work on fabrication and testing problems.

Cover is by Sean Daly.

Will rising costs shrink the IC industry? 87
Equipment costs for the present generation
of integrated circuits are skyrocketing, and
VLSI promises to boost them even further.
Couple that with the volume of research and
development required, and the outcome
may well be the end of the line for marginal
chip manufacturers.

More powerful microcontrollers are here, 127

A second generation of intelligent peripheral
control chips takes on dedicated-function
tasks, thereby reducing demands on the
central processing unit of a microcomputer
system. The chips increase system through-
put and reliability while simplifying design.

Charts speed fiber-optic design decisions, 135

To design fiber-optic data links, the engi-
neer can take advantage of charts and
graphs that permit initial component selec-
tion without in-depth knowledge. This is the
second in a series; the third and final article
will appear in the Dec. 21 issue.

And in the next issue. ..

All about distributed processing . . . a look
at the International Electron Devices Meet-
ing . . . designing a microprocessor-control-
led alphanumeric display,
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Publisher’s letter

As the electronics industries move

into the era of very large-scale
integration, one fact has become
inescapable: it’s going to be an
expensive move. This point is ampli-
fied in our special report (p.111)
and the Probing the News story
(p- 87) on vLSI.

Opinions vary on how the costs
will alter the semiconductor indus-
try. On one side, there are predic-
tions of a major shakeout, leaving
only a few large companies that are
able to foot the bills. But there are
others who contend that the transi-
tion will be no harder than the move
into LSI.

“I'm sort of in the middle,” says
solid state editor Ray Capece, who
prepared the special report. “vLSI
will not be the only thing the indus-
try is building in the future. Just
because a company is not in VLSI
does not mean it’s doomed.”

Nevertheless, the costs and related
design considerations are pressing
problems. It is not unusual for a
semiconductor company to commit
as much as 20% of its sales revenue
to vLSI research and development
and equipment, Ray points out. In
addition, companies are grappling
with applications decisions—how to
specify the functions to be per-
formed —as well as how to test the
complex circuits.

“Since fabrication does not appear
to be as difficult a barrier as
expected, the trend will be to use
chip space to solve other problems—
by designing in test circuits or
using gate arrays to simplify circuit
designs. As for functions, the first
vLsl products will be fixed-function
devices like voice processors. By the

mid-1980s, we will see a general-
purpose, programmable device that
marries hardware and software,”
Ray predicts.

U. S. producers are no longer as
jittery about Japanese VLSI competi-
tion as they once were. The Japanese
goals are no more ambitious than
those of the Americans, and the
funds they are working with are no
greater than those the U. S. compa-
nies are spending, according to Ray.

San Francisco regional bureau
manager Bill Arnold writes in the
related Probing the News that some
industry experts believe the soaring
price tags of production equipment,
together with huge R&D outlays,
may drive marginal companies out
of the market. In a future in which
the semiconductor industry may
repeat what happened in the auto-
mobile industry, there is concern for
the fate of small companies.

While the big are getting bigger,
the small may have to become quick-
er. They’ll have to be faster at recog-
nizing and filling the niches in the
market left by the giants.

Meanwhile, the equipment makers
are beginning to share the financial
burden for demonstrating production
lines with the big companies. It is
now incumbent on the equipment
vendors to prove the benefits of the
new lines, even to the point of
running some of the processes at
their own expense, Bill points out. So
the high cost of vLSI seems likely to
hit everybody.
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Lab Accuracy
Volksmeters

Fi10 4

9 MODEL LM-4A
. VOC 0 0o 00
ACmA 0
DCmA 1

w €

LM-4A $250
0.03% Accuracy

LM-40A $209
0.1% Accuracy

e Measures VDC, VAC,
Ohms, DCmA & ACmA.

e Auto zero & Polarity.

e Battery powered with
charger unit included.

®1.9"Hx2.7"W x 4.0"D.

e Large 0.3"” LED display.

Non-Linear Systems, Inc.
Originator of the digital voltrmster.

Box N, Del Mar, California 92014

Telephona (714) 755-1134 TWX 91...322:1132

Circle 6 onreader service card

SOLID STATE
TEMPERATURE
MONITORING DEVICES
MOXIE AND TFT

« TCR slopes from 4% to 300%/°C
- Temperature range —20°C to +140°C
l + 1% precision tolerance available

« High reliability, excellent lifetime stability
« Direct device to device interchangeability
« Fast thermal response Time (approx.

.5 sec)
« Standard TO-18 and TO-92 packages

| CANADIAN THERMOSTATS AND
|~ CONTROL DEVICES LTD.

2255 Dandurand St. Montreal P.Q. H2G126
TEL (514) 270-7135 TELEX 05-26277

| Also manufacturing a complete line
of bi-metallic switching devices

CALLS From Indep. Reps Invited

6 Circle 272 on reader service card

Readers’ comments

Whose assessment?

To the Editor: Concerning the item
in your Sept. 28 Washington News-
letter, “Pentagon chills NATO adop-
tion of standard” [p.61], it would
have been better to find out what
Cenelec’s principles are and what
the Cenelec Electronic Components
Committee (abbreviated to CECC)
does before publishing this piece, as
well as a previous Washington Com-
mentary [Nov. 10, 1977, p. 50].

Leaving aside the big influence
the U. S. Pentagon has on the North
Atlantic Treaty Organization, we
know very well the preoccupations of
the Electronic Industries Association
regarding the operation of the
CECC’s system for quality assessment
of electronic components.

From your item, one could get the
impression that NATO had wanted to
introduce something unknown,
created by some unknown people, in
an unknown place in Europe. Fortu-
nately, in particular for the new
International Electrotechnical Com-
mission quality assessment system
(1ECQ), that is not the case.

The CECC system is operated by 11
electrotechnical committees of Euro-
pean countries that are also mem-
bers of the IEC and that will play a
very important part in the future
operation of 1ECQ as well. Thanks to
the experience gained when setting
up the CECC system and drawing up
the necessary rules of procedure, the
1ECQ could get a much faster start.

In contrast, as can be seen from
last November’s Washington Com-
mentary, the U. S. electronics indus-
try was not at all interested in such a
scheme.

The success of the CECC system
prompted the move for the IECQ, but
in no way will the CECC and the IEC
systems compete once the latter is
operating. On the contrary, they will
fruitfully complement each other,
since it is a well-established Cenelec
principle to take over as much from
the IEC as possible.

It is to be hoped that the relevant
NATO officials will have a second
chance to reconsider the use of CECC
specifications for electronic compo-
nents and that it will not unneces-
sarily delay the introduction of a

good quality assessment system,

which will be worldwide, because of
political and economic pressure.

H. K. Tronnier

Comité Européen de

Normalisation Electrotechnique

Brussels, Belgium

Clarity: a life-or-death issue

To the Editor: Once before 1 wrote
about the poor audio quality extant
in aircraft communications. The
responses ranged from *‘overstated”
to “ho-hum.”

But as anyone who has heard the
tapes from the San Diego disaster
knows, the situation has not im-
proved. To the average listener,
these tapes are completely unintelli-
gible. When they were used on tele-
vision, it was necessary not only to
have someone repeat the conversa-
tions, but also to print an overlay of
subtitles.

I cannot believe these scarcely
understandable communications are
not at least partly responsible for
accidents and near-misses. In this
day and time, such a total lack of
fidelity is inexcusable, if not crimi-
nal. (To the degree that I've not
heard the Air Line Pilots Associa-
tion complain, it must share in the
responsibility.)

Why is this state of affairs toler-
ated and never mentioned or cited as
a problem?

Richard G. Devaney
Kingsport, Tenn.

‘Medium’ vs ‘media’
To the Editor: There seems to be a
lot of confusion in the engineering
fraternity about the terms ‘‘me-
dium” and *“media,” especially as
they pertain to the recording of data.
The terms are often used inter-
changeably, and in particular, *‘me-
dia” is frequently used where *“‘me-
dium” is meant. “*Medium,” accord-
ing to my dictionary, means [among
other things] “a means of conveying
something” or “‘a mode of communi-
cation.” **Media”™ is the plural form
of “medium.” Thus it doesn’t make
sense to say “‘the floppy disk as a

recording media.”

Dale Hileman
Woodland Hills, Calif.
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Components from
one source

AEG-TELEFUNKEN

We have reduced the distance
fromyoutous... by what...

Semiconductor components, tu-
bes and assemblies. The products
of these AEG-TELEFUNKEN Divi-
sions are made available to you
from one source.

Forexample: Zener diodes based
on the new LOCEP (Local Epitaxy)
method or integrated circuits such
as the one-chip radio or IC's for
PABX systems, opto-electronic
components such as laser or ava-
lanche diodes, transistors for con-
sumer goods and industrial appli-
cations; in short, all types of
semiconductors for all applications.

S 8V7-HN-0978

Cathode-ray tubes for instru-
mentation and military systems,
X-ray tubes for material inspection,

traveling-wave tubes for radio-
relay systems and satellites, mag-
netrons for air-traffic control radar
and photo-electronic tubes for
night-sight devices.

Whether you are in space or on
the ground, we are always your
reliable partner for semiconduc-
tor components, tubes and assem-
blies.

If you would like to know more

about our product range, ask for
our newest broschures at:

AEG-TELEFUNKEN
Corporation

Route 22 -Orr Drive
Sommerville/New Jersey
New Jersey 08876

AEG-TELEFUNKEN
Circle 7 on reader service card
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New possibilities for
your Printed Circuit
Board

WIMA Miniature

oy

WIMA MKS 2
with a PCM of 5 mm__

The new miniatures from WIMA help
you to save space on your Printed
Circuit Boards and can be utilised
everywhere. They are the smallest
plastic cased, metallised polyester
Capacitors available.

Capacitance values 0.01 — 0.47 uF
(1 1F with 7.5 mm PCM.)

WIMA FKS 2 from 1000 pF.

All capacitors are resistant to
moisture.

Please ask for ®
our special
catalogue.

WILH. WESTERMANN

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

U.S. Sales Offices:

BOSL & ROUNDY - 3333, Delray Drive
Ft. Wayne - Indiana 46815

(219) 483-3378

THE INTER-TECHNICAL 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

8 Circle 8 onreader service card

citors——

News update

B There will be a little bit of Chica-
go in Atlanta beginning in 1980,
when the Bell System will install its
first standard light-wave communi-
cations system for voice and data in
the southern city. Chicago is where
American Telephone & Telegraph
Corp. conducted its successful one-
year trial of a fiber-optic link
between two switching offices [Elec-
tronics, Dec. 22, 1977, p. 43].

The Atlanta system will initially
involve three central offices and will
be the forerunner of other standard
metropolitan trunk systems that will
be made available to Bell operating
companies by Western Electric.
Connecticut, Florida, and Arizona
are on the light-wave schedule, with
the sites in Florida and Arizona near
power stations. The fiber cables are
immune to the severe electrical
interference of such locations.

Bell uses laser sources rather than
light-emitting diodes. The Chicago
link operated at 44.7 megabits
per second over 1.5 miles of
24-fiber cable serving as a trunk
between two downtown exchanges
and as a customer loop to an office
building. It carried voice traffic for
all three, and data and video
between one exchange and the build-
ing. Harvey J. Hindin

B The Sony Corp. has stretched the
playing time of its pulse-code-modu-
lated audio disk to 2'2 hours. As
demonstrated in prototype form
early this month at the Audio Engi-
neering Society’s convention in New
York, Sony’s latest optical system,
the DAD-1X, differs from last year’s
30-minute model [Electronics, Sept.
29, 1977, p.42] in two ways: it
rotates more slowly (450 vs 1,800
revolutions per minute) and has a
higher recording density.

According to Toshi Doi, a scientist
at Sony’s Audio Technology Center
in Tokyo, the company is investigat-
ing two more refinements. One
would replace the player’s helium-
neon pickup laser with a solid-state
version; the other would slow the
disk as the pickup moves toward the
outer tracks, increasing playing time
another 50%. John Javetski
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Design in speed not cost

with Fujitsu’s new 100ns
16K dynamic RAM

%OF o This all new 16K Dynamic RAM is specifically

KW x8gir MEMOR Yy designed to give memory system engineers a cost
effective, high-speed alternative. In your existing
boards, the MB 8216 can improve performance up to
50%, with no increase in power requirements.

Device No. Access Time Cycle Time
MB 8216 H 100 ns Max 220 ns Max
MB 8215 E 120 ns Max 320 ns Max
MB 8215 N 150 ns Max 320 ns Max

No Price Premium

Fujitsu's MB 8216 100ns 16K RAM not only can
interchange with all the standard slow speed 16K
RAMs, it can compete with them, even when price is
the only consideration.

Proven Prccess, Proven Reliability

The MB 82186 is built with the same proven
Double-Poly, N-Channel, Silicon Gate Process as our
popular MB 8116. Small die size and the highest
reliability available anywhere are achieved with
this process.

Available Now

The 1C0ns MB 8216 is available now in sample
quantities at a price of $14.50 each. Volume deliveries,
at competitive prices, are available 4 weeks ARO.

For complete information about this new 100ns
Dynamic RAM, write or call. We've got data and
samples to back up everything we say.

AMERICA, INC.

2945 Kifer Road » Santa Clara, CA 95051
(408) 727-1700 o Telex: 357402 o TWX: 910-338-0047

/

&
@

821¢ ~ 3
| want to know more about the MB 8216.
Send me your complete information package.
Have a sales engineer call.
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Nobody makes 1Kx4, asynchronous,

tully static RAM’s with lower power
than Advanced Micro Devices. Nobody.

THERE'S "LOW’’
AND THEN THERE'S
"“LOW LOW.




TAKE THE AM9114.

It’s a plug-in replacement for the
industry standard 2114.

But even though it offers a
higher output drive and 30% lower
power requirements, we sell it for the
same price as theirs. So much tor
“low” Hang on for “low low.”

LOOK AT THE AM9124.

It, too, is a plug-in replacement for
the 2114. But it has a Chip Select
Power Down feature which means
that the power requirement drops an
additional 60% when the part’s not
selected. And it makes that saving
without any special timing or wiring.

It you want an even bigger “low,”

ask tor the Am91L14 or the Am911.24.

The entire tamily has access times

as tast as 200ns commercial and 300ns
military. Theyre 100% hot tested for
the best incoming quality. And, of
course, you get MIL-STD-883 for free.
When youTre looking tor the best
2114’s you can buy, look for the 9114
and 9124. But ask for them by their
first name: Advanced Micro Devices.

Advanced
Micro Devices

|

Multiple technologies. One product: excellence.
901 Thompson Place. Sunnyvale, California 94086
Telephone (408) 732-2400

Circle 11 on reader service card



Add this
to your HP Network or
Spectrum %nalyzers
an

immediately enhance
their capability.
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The HP8750A Storage-

Normalizer:

It brings additional
accuracy and

simplicity to swept
frequency measurements.

Here’s an extremely useful and versatile accessory
for most HP Network and Spectrum Analyzers,
The 8750A Storage-Normalizer employs memory
techniques to “normalize” — that is, remove
system response from measured data. And its digital
storage. constantly updated, provides a continuous
flicker-free display regardless of sweep speed.

Here are some examples of the improvements it can
bring to yvour swept frequency measurements:

High Accuracy Measurements.

Before Normalization

Normalized

Frequency response or tracking errors in transmission
or reflection measurements are eliminated with
normalization. You can calibrate the test system’s response
and store it. then subtract it from the measured

data. The resultant difference represents the corrected
measurement that's displayed directly in dB.

45802

Comparison Measurements.

No longer is it necessary to visually scale deviations
between two traces. With the HP 8750A. you can now
display the difference between the two. Deviation
between test devices is displayed directly in dB with

a single trace.

Slow Sweep Measurements.

| Use it for high
resolution measure-
ments when

slow scan times are
needed and get
abright. flicker-free
display. Meas-
urement data are
displayed from
memory with contin-
uous refresh.
independent of scan
time and scope
adjustments.

Storeaay el Using the 8750A in

] spectrum analysis

1 applications. a signal
spectrum can be
frozen on the CRT
and then compared
directly with the
current inputsignal.

Because the HP 8750A can “freeze” the display,
photography is simplitied and hard copies such as X-Y
recordings can automatically be plotted, even while
new measurements are being made.

Domestic U.S. price of the Storage-Normalizer
is ST450.

Call your 1P field engineer for more information on
how the 8750A enhances measurements made
with HP 8755, 410, 8407 and 8505 Network Analyzers,
HP 8557, 8558 und 8565 Spectrum Analyzers, plus
other instruments. Or write.

HEWLETT |71ﬁ, PACKARD

1507 Page Mill Road, Palo Alto, California 94304

For assistance call: Washington (301) 948-6370, Chicago (312) 255-9B800, Atlanta (404) 955-*500, Los Angeles (213) 577-1282

Electronics / November 23, 1978
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New
TEXTOOL SOT-23
Socket/Carrier
Combination

TEXTOOL's versatile new SOT-23
socket/carrier combination is a
rapid, efficient method for testing
a wide variety of SOT devices.

The new SOT-23 socket/carrier combi-
nation offers a fast, efficient capability
for parameter seliability and life testing
of this “difficuit-to-handle” package.

Used in conjunction with TEX-
TOOL's standard 14-pin flat-pack sock-
et, this new system offers the advantage
of testing the rapidly expanding family of
SOT devices (bi-polar transistors,
FET's, general purpose diodes, etc.) on
existing installations.

TEXTOOL's new SOT-23 sock-
et/carrier is especially designed for
simple operation. A SOT device is
loaded into the clip which snaps easily
into the carrier (keyed for fast loading)
and makes contact with the embedded
lead frame. Thus, the device is loaded,
protected and ready for testing in either
a standard flat-pack socket or automatic
handler. The SOT-23 is designed as a
test socket/carrier only and is capable
of repeated usage.

Current SOT-23 configurations ac-
cept 3-lead SOT packages as well as
LID packages with up to 14 leads.

New TEXTOOL SOT-23 sock-
et/carrier combinations are immediately
availabte from stock.

Detailed technical information
on the new SOT-23 socket/carrier
combination and other products
from TEXTOOL ... IC, MSI and LSI
sockets and carriers, power
semiconductor test sockets, and cus-
tom versions ... is available from
your nearest TEXTOOL sales rep-
resentative or the factory direct.

PRODUCTS, INC.

1410 W. Pioneer Drive » lrving, Texas 75061
214/259-2676

14 Circle 14 onreader service card

People

Corell's concern is for people,
as well as for engineering

The new vice president of engineer-
ing at Centronics Data Computer
Corp. appears to be as genuinely
interested in the career objectives of
his engineers as he is in their design
and development skills. In fact,
Edward B. Corell is convinced that
concern for those objectives will help
his engineering department meet its
responsibility for research and ad-
vanced development and product
and manufacturing engineering.

Centronics, a $75-million-a-year
company based in Hudson, N. H.,
manufactures printers for a broad
range of computer systems and data
networks. Corell brought concern for
his employees’ goals from Digital
Equipment Corp., where, as a group
engineering manager, he helped lead
the minicomputer giant into the
terminal business.

Since arriving at Centronics last
month, the 37-year-old Corell has
held weekly breakfast meetings with
members of his department. “We
want people to realize that manage-
ment wants to hear their thoughts
and ideas,” Corell says. *“‘Some
people are concerned about the pace
of technology, others about their
careers. | think the meetings have
been beneficial to me in getting to
understand them and, 1 hope, in
helping them to understand me.”

Corell wants to enlist his people’s
ideas “and make them feel that this
is their own company. We really
want them to participate in deci-
sions. If people feel a plan is theirs,
they’ll make it a success.”

Organizational structures can sti-
fle ideas, Corell believes, and he
wants to make sure he has an open
path through which ideas may reach
him. “Ideas are fragile,” he says,
“and they may not surface again if
they’re knocked down because the
whole discussion revolves about
meeting production schedules.”

If it all sounds like a bit too much
motherhood, Corell, who has a
doctoral degree in mechanical engi-
neering, points out that concern for
people’s goals can work well. He

Team-up. Edward Corell wants to mix entre-
preneurial drive with engineering ability.

wants to blend a strong entrepreneu-
rial business drive with strong design
and manufacturing capabilities *‘for
a fantastically powerful combina-
tion.” Does that mean that Centron-
ics might branch out from printers
into other peripherals? All Corell
will say is that “we’ll have the right
products when they're required,
whether they are printers or not.”

Sauvé looks to boost
Canada’s space work

Canada wants more space systems
work for itself and less dependence
on facilities in the United States.
That’s why Canada’s minister of
communications, Jeanne Sauvé, is
behind the $20 million expansion of
the government’'s David Florida
Laboratory at the Communications
Research Center in Ottawa.

The expanded lab will provide
Canadian industry with a fully
equipped facility for final assembly
and testing of communications satel-
lites, the minister says. It will be
used for Canada’s own space proj-
ects, as well as for those of other
nations. In addition, the center will
create some 1,500 new jobs, impor-
tant for a country where unemploy-
ment is high. “And the government
is exploring other methods of indus-
trial stimulation and technology
transfer from government research
to industry,” Sauveé says.

The communications minister for
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Model Z-2
Up to 512K of RAM/ROM

¥ t
Fill your c

Model Z-2D
One or two disks
Up to 512K of RAM/ROM
Up to 184K ot disk

System Two
Dual disk
Up to 512K of RAM/ROM
Up to 184K of disk

omputer needs
with the industry’s

Z-2D

Computer 4,
e System_ .

A L ]
€ Crome,

most professional microcomputers

#1 IN RELIABILITY

When you choose Cromemco you
get not only the industry's finest
microcomputers but also the indus-
try’s widest microcomputer selec-
tion.

What’s more, you get a comrputer
from the manufacturer that compu-
ter dealers rate #1 in product re-
liability.”

Your range of choice includes
our advanced System Three with
up to four 8” disk drives. Or choose
from the System Two and Z-2D with
5" drives. Then for ROM-based work
there’s the Z2. Each of these com-
puters further offers up to ¥2 mega-
byte of RAM (or ROM).

We say these are the industry’s
most professional microcomputers
because they have outstanding fea-
tures like these:

e Z-80A microprocessor — oper-
ates at 250 nano second cycle
time — nearly twice the speed of
most others.

*Rated in The 1977 Computer Store
Survey by Image Resources, Westlake
Village, CA.

Up to 512 kilobytes of RAM and
1 megabyte of disk storage

/o b

{g CHOMBEMUS srvew - .‘._.-J

System Three
Two to four disks
Up to 512K of RAM/ROM
Up to 1 megaby®e of disk

e 30-amp power supply — more
than adequate for your most
demanding application.

e 21 card slots to allow for un-
paralleled system expansion us-
ing industry-standard S-100
cards.

e S-100 bus — don’t overlook how
important this is. It has the in-
dustry’s widest support and Cro-
memco has professionally imple-
mented it in a fully-shielded
design.

Cromemco

Specialists in computers and peripherals

e Cromemco card support of more
than a dozen circuit cards for
process control, business sys-
tems, and data acquisition in-
cluding cards for A-D and D-A
conversion, for interfacing daisy-
wheel or dot-matrix printers, even
a card for programming PROMs.

e The industry’s most professional
software support, including
COBOL, FORTRAN 1V, RATFQR,
16K Disk-Extended BASIC, Z2-80
Macro Assembler, Cromemco
Multi-User BASIC, Data Base
Management System, Word Proc-
essing System — and more com-
ing.

e Rugged, professional all-metal
construction for rack (or bench
or floor cabinet) mounting. Cabi-
nets available.

FOR TODAY AND TOMORROW

Cromemco computers will meet
your needs now and in the future
because of their unquestioned tech-
nical leadership, professionalism
and enormous expandability.

See them today at your dealer,

There's no substitute for getting
the best.

280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 e (415) 964-7400
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NORTH ATLANTIC

Synchro Test Instruments

with 48 hour burn-in
« High Reliability » High Performance

Simulators and Bridges
« +2 second accuracy
+ 0.0001° resolution
» Stable-passive circuits
» Wide band — 60to
10,000 Hz
» Synchro or resolver
« Full rack or DPM style

Phase Angle

Voltmeters

« Digital and analog

» High harmonic rejection

« High accuracy

« Wide bandwidth

« ATE compatible

+ Direct reading phase
reading

CALL OR WRITE FOR . W
COMPLETE SPECIFICATIONS, |

[ (s —

WNORTH ATLAINTIC
industries, inc.

~ 60 Plant Avenue, Hauppauge, New York 11787
(516) 582-6500/TWX: 510-227-9660/Cable: NO ATLANTIC

Circle 16 on reader service card

Booster. Minister Sauvé wants more for
Canada's 40-plus aerospace companies.

the past three years, Sauvé looks
back on an extensive carcer as a
broadcaster and journalist. as well as
a Liberal member of Parliament
clected in October 1972. Shortly
after, she joined Prime Minister
Trudeau’s cabinet as minister of
state in charge of science and tech-
nology, and later she was named
minister of the environment, serving
until her appointment to her present
post in December 1975.

Continuing strong. It is her hopc
that Canada will continue as a
strong contributor to spacc pro-
grams. “Canada was the third coun-
try in the world, after the Soviet
Union and the United States, to
design and build its own satcllite and
the first country in the world to have
a geostationary domestic satellite
communications system,” she says.
“And we had the first time-division
multiple-access system anywhere.”

Sauvé wants the more than 40
Canadian companies engaged in
space systems work to have a goodly
sharc of the space market, amount-
ing to billions of dollars, over the
next two decades. “Canada will
compete aggressively,” she promises.

She says her ministry will cooper-
ate wherever possible with the Cana-
dian Advanced Technology Associa-
tion, a new group devoted to promot-
ing the interest of Canadian high-
technology companies [Electronics,
June 22, p.52]. She also is con-
cerned about the controversy be-
tween Bcell Canada and Canadian
regulatory agencies in their disagrec-
ment over how revenues from for-
eign contracts should be apportioned
in setting domestic tariffs.
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Centigrid II:
Never before a relay this sensitive
at this size

We told you that our Centigrid® was the ultimate sub-
miniature relay — and it is. Centigrid II is not a replacement, but
a companion developed for applications that demand ultra-small
size plus ultra-high sensitivity. Centigrid II dissipates 65%
less power than the .150 grid relay, and 75% less than the 1%
crystal can. And it still features .100” grid spaced pinout for opti-
mum pc board layouts and occupies only .14 sq. in. of board space.

Like the TO-5, the Centigrid I1 makes an ideal subminiature
RF switch, providing high isolation and low insertion loss up
through UHF frequencies. And the low coil power requirement
means extended battery life for hand-held transceivers.

Centigrid II meets all requirements of MIL-R-39016, and is
available with internal diode suppression. Call or write us today
for complete specification data.

)™ TELEDYNE RELAYS

3155 W. El Segundo Blvd., Hawthorne, Calif. 90250 « (213) 973-4545

Circle 17 on reader service card



The perfect match for

New 134 inch high Thin Line Insiruments
are the tailor-made answer to your |IEEE-488
programmable frequency counter and digital
multimeter requirements.

Measure Frequency to 512 MHz or 1,250 MHz.
New 6040 Series of Thin Line Frequency Counters
make automatic measurements to 512 MHz
(Model 6042A) and 1,250 MHz (Model 6043A).
The IEEE-488 bus feature is standard, and so are:

* input attenuation e full 8-digit LED readout

» overload protection * and down to earth prices.

18
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all IEEE-488 systems.

Measure DC Voltage, AC (true RMS)
Voltage and Resistance. The new
4> -digit Model 7344A Digital Multimeter
does it all with the IEEE-488 bus
feature. It is the companion twin to the
two Thin Line Counters. In only 13
inches of total panel height you can
now make |IEEE-488 bus controllable
multimeter measurements with 0.02%
DC accuracy. Combine the 7344A with

a 6040 Series counter and you have the
most advanced measurement system
for your test bench or system console.

To find out more about these quality
products, contact Scientific Devices, our
nation-wide, factory-trained manufac-
turer’s representatives. (See phone
numbers below.) Or contact us at

10 Systron Drive, Concord, CA 94518.
Phone (415) 676-5000.

SYSTRON DONNER

PUT OUR PERFORMANCE TO THE TEST

Electronics /November 23, 1978

Model 1626 Frequency Synthesizer (Left)

This new 26 GHz Frequency Synthesizer is a
state-of-the-art frequency source for the most
demanding applications requiring high
stability and accuracy.

Model 3530 Instrumentation Controller (Center)
The Model 3530 controls any IEEE-488 com-
patible instrument. Lenguage: BASIC. Includes
microcomputer with up to 64K byte memory.
Also available: programmable 16 x 64 matrix
switching system with expansion capability.

Model 1702 Signal Generator (Right)

A fully programmable synthesized signal
generator covering 100 Hz to 1,000 MHz in
one range. Order with or without GPIB option.
Resolution 100 Hz

Not shown:

Model 6054B 26 GHz Automatic Counter
Model 154-4 Automatic Pulse Generator
Model 7115 DVM with microprocessor contro!
Model DPSD-50 Dual 50 W Power Supply

Circle 18 for literature
Circle 19 for demonstration
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From CPU to software,
It's the beginning of a new

Intel’s new 16-bit microcomputer is here. It’s the 8086, designed to deliver ten times the
processing power of our 8080.

More important, right now you can get CPU, memory, peripherals, software, development
tools and design assistance. We've made MCS-86 ™ the most comprehensive microcomputer system
ever introduced.

Our challenge was to build the most advanced 16-bit

microcomputer. And to give 8080 and 8085 users a
direct upgrade path. We accomplished it. The 8086 is the
world’s most advanced microprocessor. Yet it’s a direct evolution
of our 8-bit 8080 and 8085. It’s software-compatible with

both, supporting all their instructions in addition to its

own advanced instructions. And the 8086 utilizes

readily available Intel microcomputer peripheral

chips and low cost, standard MOS memory.

8086 is an architectural triumph,
etched in HMOS. The standard 8086
delivers 5 MHz speed. And it delivers

direct addressability to a full megabyte of memory,
with both 8-bit and 16-bit signed or unsigned
multiply and divide in hardware. It gives you
efficient byte-string operations and improved bit
manipulation. Plus it provides capabilities never
before supported by a microprocessor, such as
dynamic relocation, reentrant code, position-
independent programs and instruction look-ahead.
All in all, 8086 sets a new standard for microcomputer processing capabilities.

We designed MCS-86 for design flexibility. It can operate on a full set of
16-bit registers, or on an 8-bit subset which corresponds to the 8080 register set.
That makes MCS-86 adaptable to traditional 8-bit applications as well as larger, more complex

applications.
A minimum MCS-86 configuration includes only the CPU, the 8284 Clock Generator,
two 8282 Octal Latches, 2K bytes of 2142 RAM and 4K bytes of 2716 EPROM.



MCS-86  is here today.

era In microcomputers.

For easy expansion, add our 8288 Bus Controller, which generates Multibus™ timing signals.
And, using our 8286/8287 Octal Transceivers, MCS-86 interfaces with larger, buffered systems.

Get started with software now using our Intellec® development system
e and PL/M 86, an expanded version of our popular
\x,z PL/M high level language. And, with the ASM
“=_ 86 assembler, you can write assembly
—=—— language programs for your MCS-86
designs and translate your existing
8080 and 8085 software to run on
8086. Both PL/M 86 and ASM 86
operate under ISIS-II, Intellec’s
advanced operating system.

MCS-86 components are available
today. Order your MCS-86 Prototype Kit
from your local Intel distributor. The kit
includes all the essential components

to begin your evaluation of this new
era in microcomputers. Or, for more
information, contact your local
Intel sales office or write:
Intel Corporation,
3065 Bowers Avenue,
Santa Clara, Cali-
fornia 95051.

intal delivers.

U.S., Canadian distributors: Almac/Stroum, Component
Specialties, Cramer, Hamilton/Avnet, Harvey, Industrial Compo-
nents, Pioneer, Sheridan, Wyle/Elmar, Wyle/Liberty, L.A.Varah,
Zentronics. Europe: Intel International, Rue du Moulin a Papier,

51-Boite 1, B-1160, Brussels, Belgium. Telex 24814.
Japan: Intel Japan, K.K., Flower Hill-Shinmachi East Bidg. 1-23-9, Shinmachi,
Setagaya-ku, Tokyo 154. Telex 781-28426.
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ILLOSCOP

PACKARD
e

For a100 MHz storage scope
that can capture its bandwidth
and display glitches
this sharply...

HP’s new 1744A is the Answer.

The key to this storage scope’s superior
performance is HP’s advanced CRT
design. It’s called Expansion Storage.
And this faster-writing technique lets
you capture single-shot and low-rep-rate
events over a larger display area with
greater clarity.

Ca. N FLOOD GUN
LIMATION LENS

WRITE GUN KA
\ @‘ o STORAGE MiSH

J’l I / LENS SYSTEM
e ?@ R
STORED IMAGE

PROECTED MAGE

VIEWDNG SCREEN

EXPANSION STORAGE CRT

Take a good, hard look. Any input
signal within bandwidth specification
will be displayed cleanly by the 1744A.
With the sharpness you need for detailed
evaluation of hard-to-catch waveforms.
Our Auto Erase/Auto Store modes simplify
your pursuit of these elusive signals. Auto
Erase provides hands-off operation
while Auto Store prepares the scope
to snare the troublemaker the instant
it occurs. Both are powerful tools for
capturing the spurious spikes that dis-
rupt your logic circuitry.

Catch that glitch. Expansion
Storage technology
combines a small
storage mesh
(about the size of
a postage stamp)

and an expansion lens system. This
exclusive arrangement permits a writing
speed of 1800 cm/us and a fine spot
size, which lets the 1744A write faster and
further than any other 100 MHz storage
scope. That gives you full-scan glitch
capture capability over a broad range of
sweep speeds and repetition rates.

A new view. Three channels are
better than two. And with the 1744A
you have pushbutton selection of a
third-channel trigger view. Now you can
view timing relationships between the
trigger signal and the two vertical chan-
nels simultaneously.

Rounding out the 1744A’s capabilities
are these convenient measurement
features: Easy-IC Probes to improve
closely spaced probe connections and
eliminate shorting hazards; a selectable
input impedance (1 megohm/50 ohm)
for general purpose probing or 50 ohm
matching; and measurement sensitivity
as low as 1 mv/div to 30 MHz on both
channels without cascading. Priced at
$5250*, the 1744A furnishes the state-of-
the-art technology and performance
needed today in digital design and trouble-
shooting applications.

Call your local HP field engineer for
further details. And for a lower cost,
high quality storage scope where an

extremely fast writing
speed isn’t required,
ask him about HP’s
1741A 100 MHz
storage scope.

* Domestic U.S.A
pnce only.

HEWLETT hp, PACKARD our

1507 Page Ml Road, Palo Alto, Calfornia 94304

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

IEEE’s routine election

Like the national off-year elections earlier
this month, balloting for officers of the
Institute of Electrical and Electronics Engineers
produced little change.

Once again, fewer than 50,000 voting
members selected the president and executive
vice president to represent some 180,000
members. Once again, Irwin Feerst lost. Once
again, a constitutional amendment put on
the ballot by one of the local sections and
opposed by the board of directors fell short
of adoption. (It would have required direct
election of those board members chosen by
the IEEE annual assembly.)

Apparently, the majority of members do
not care about electing officers and have no
interest in the running of the institute. If
anything, the drop in ballots cast suggests
interest is declining. The total number of
votes fell from just over 49,000 last year to
not quite 43,500 this year.

The changing semiconductor game

If you haven’t started your broad-based
semiconductor company yet, forget it. The
technological and economic barriers stacked
against the kind of enterprise that, legend
has it, started in a garage and spawned the
industry are enough to turn back even the
most starry-eyed entrepreneurs.

Look at the prices of semiconductor
manufacturing equipment: in some cases,
the cost of a piece of equipment has risen to
$500,000 from the $100,000 of just a few
years ago. With very large-scale integration
coming, the curve will head only upward.

24

However, we have always contended that
multi-candidate elections and constitutional
amendments proposed by the grass roots keep
the IEEE leadership on its toes. In this respect,
Irwin Feerst is to be commended for his
tenacity in challenging the establishment
during his many presidential campaigns. But
it is time for other faces and thinking from
the reform wing of the institute.

Therefore, rather than discount these
elections, it would be good to base a plan on
its message. If IEEE leaders are to be decided
by a minority, now is the time for that minority
to start looking for some fresh new members
to run for office —both from the establishment
and from among the grass-roots reformers.

Just as the voters in a national election are
turned off by seeing the same old names on
the ballot and turned on by bright newcomers,
IEEE members should respond to a completely
new lineup of candidates.

But all is not lost. The high price of such
equipment might encourage small, specialized
semiconductor makers to chip off small pieces
of the market that are of no interest to the
giants. As the big get bigger, moreover, they
will be contracting out more of the routine
design and production jobs that they once
completed in house, offering more opportunities
for alert businesses.

So if you’ve always wanted to be a
semiconductor manufacturer, just redirect
your sights a bit below the vertically integrated
giants. You might see a gap worth filling.
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Heavy duty programmer

Simple, pass/fail
production-line
programming.

Use our benchtop M910
production programmer for
general production line
programming, for blank-
checking or verification, or
for qualitg assurance testing.
The M910 is so simple and
provides such readily under-
stood pass/fail information
that you can teach your
manufacturing personnel to
use it in minutes. In the
M910’s automatic mode, the
operator loads the PROM,
pushes one button and the
programmer automatically
blank checks, duplicates

and verifies. A pass/fail light
and an accompanying audio
tone give dual indications of
PROM status. The M910 also
has individual pushbutton
selection of blank check,
duplicate or verify functions.

No matter what your
PROM, the M910 can
program it with max-
imum yield using one
of our vendor-approved
plug-in personality
modules.

The M910 accepts our full
range of PROM personality
modules including dedicated
modules for single PROMs,

Electronics /November 23, 1978

duplicates PROMs

Like all our control units and
PROM personality modules,
the M910 comes U.L. listed,
designed and built to U.L.
electrical safety standards.

It's a fully portable benchtop
unit that weighs less than

18 pounds with personality
module installed.

Topyield and throughput
per dollar.

An M3910 control unit costs
only $1,400. Single PROM
personality modules cost
from $350 to $600. Generic
modules start at $530. Gang
modules are $350 to $1,050.

gang modules which let you
program up to 8 PROMs
simultanecusly, and generic
modules which program entire
PROM families.

The M910 gives you a direct
PROM to PROM capy with no
intermediary buffering. We
use separate sockets for the
master PROM and the copy
PROM. No programming
voltages go fo the master
socket, so your master can't
be accidentally altered or
destroyed by operator error.

[P1JPRO:LOG

Microprocessors at your fingertips.

Write for a copy
of our PROM User’s
Information Package.

Pro-Log Corporation,
2411 Garden Road,
Monterey, CA 93940,
phone (408) 372-4593.
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Easy Access Service Panel
External Refrigeration Gauges
33" Shaker Height

Fan Guards in Chamber
Vibration Free Motor Shaft
*Quick-Seal” Vapor Seal

. b RIS

19 MODELS
MEET OR EXCEED

& NEMA REQUIREMENTS
i PLUS ALL THESE FEATURES:
7. Relief Valve
8. Hi-Low Pressure Switches
9. Qil Pressure Switches
10. Discharge Temperature Thermostats
11. Water Regulator Valves
12. Head Fans
13. Crankcase Heater
14. Drip Pans
15. Water Cooled De-Superheater
16. Inherent Qverload Protections
17. Cleanable Water Cooled Condenser

Small Business Subcontractor of the year « 1977/Region 5

@ THERMOTRON

o KOLLEN PARK DRIVE HOLLAND, MICH. 49423
eRmoTroN . PHONE: (616) 392-1492 TWX 810-292-6164
CirEIe _26_on7reader service card

FULLY AMPLIFIED VERY LOW COST,18 DIA x80MM
MAIN FEATURES ARE :

— SUPPLY VOLTAGE : 10:30VDC-24VAC - 48VAC -110VAC
— OUTPUT TYPE : NPN, PNP ,TRIAC
— SENSITIVITY TYPE: 80 MM OR 2M WITH REFLECTOR
— MAX CONSUMPTION : 1,2W FOR ALL MODELS
— BUILT-IN HISTERESIS
— PLASTIC CASING , HERMETIC CONSTRUCTION
ALL MODELS HAVE BEEN FACTORY TESTED FOR 96 CONSE-
CUTIVE HOURS PRIOR TO DELIVERY,

41010 S.DAMASO (MODENA} ITALY SALE AGENTS
STRADA CURTATONA
LOCALITA' FOSSALTA
TEL.: (058) 367057 - 371050 ALL MARKETS

REQUIRED IN
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Meetings

Annual Convention of the Associa-
tion of Computing Machinery
(Mountvale, N. J.), Sheraton Park
Hotel, Washington, D. C., Dec. 4-6.

Small Computing Systems Confer-
ence and Exhibition, American Insti-
tute of Industrial Enginecrs (Santa
Monica, Calif.), Sheraton Palace
Hotel, San Francisco, Dec. 4-6.

International Electron Devices Meet-
ing, IEEE, Washington Hilton Hotel,
Washington, D. C., Dec. 4-6.

National Telecommunications Con-
ference, IEEE, Hyatt Hotel, Birming-
ham, Ala., Dec. 4-6.

Winter Simulation Conference, IEEE,
Deauville Hotel, Miami Beach, Fla.,
Dec. 4-6.

Midcon 78 Show and Convention,
Electronic Conventions Inc. (El Seg-
undo, Calif.), Dallas Convention
Center, Dallas, Dec. 12-14.

Computer Networking Symposium,
IEEE, the National Bureau of Stan-
dards, Gaithersburg, Md., Dec. 13.

Third Biennial University/Indus-
try/Government Microelectronics
Symposium, IEEE, Texas Tech Uni-
versity, Lubbock, Texas. Jan. 3—4.

Modern Data Communications Semi-
nar, George Washington University,
Washington, D. C., Jan. 3-5

Winter Consumer Electronics Show,
Electronic Industries Association,
Las Vegas Convention Center, Las
Vegas, Nev.,, Jan. 6-9.

17th Conference on Decision and
Control, 1EEE, Islandia Hyatt House,
San Diego, Calif,, Jan. 10-12.

Radar Signal Processing Seminar,
George Washington University,
Washington, D. C., Jan. 15-19.

Fourth Automated Testing for Elec-
tronics Manufacturing Seminar and
Exhibit, Benwill Publishing Corp.
(Boston), Marriott Hotel, Los An-
geles, Jan. 23-25.
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Mostek has

— communications

Mostek has a full e
line of telecommuni-  pactay Telgcommumnications Family | Ndustry. Our
cation circuits that MK5102 Tone Receiv-
X Tone Pulse Tone Repertory
offer cost effective Dialers  Dialers Receiver C°9%°S  pialars er operates from a
solutions foa:lb'TQ SYS- | MKs087 MKS098 MK5102 MKS116 MK 5170 smgl? S-volt power
IR R "o ko wstos WK STED = e
{ . 81 3 =
: repertory dialers, tone MK—S,QQJ - MK 30901 . MK 5155 age. And our new
Coming soon, MK 5200 Codec filter. one- chip codec, the

I j recelvers and codecs
MK5116, offers indus-

able in vol- N
e ‘gﬂ . with 2-4 wire converters and try's smallest package (16-pin) and lowest
m&gasﬁomm-q soon. power (30mW), making it ideal for applica-
made a commitment to te f.‘.ommUm- tions where space and power are critical.
hf our - The point is, for total telecommunications

c:pa ility, thdrocw WMmmthe book.
- Mostek. The co agpg 4 numbers.
o -Ca‘Hprwrtﬂf rd

Rﬂao
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There's no need to wait weeks for
back-ordered power supplies...not
when your Sola distributor has exactly
what you need—in stock, in quantity.

Sola “in-stock” convenience elimi-
nates engineering bottlenecks,
bothersome delays and expensive
freight charges. Your Sola distributor
carries a full line of reliable power
supplies in all popular ratings, includ-
ing a wide selection of OEM-type
single, dual and triple output models. . .
plus solid state and microprocessor
power supplies. All with U.L. recogni-
tion. A selection of modular and

Tired of waiting? Specify a
Sola power supply...to go!

SOLA

1717 BUSSE RD., ELK GROVE VILLAGE, ILLINOIS 60007

panel-mounted units provides a choice
of CVDC or IC-stabilized supplies for
added design flexibility.

Best of all, every Sola power supply is
backed by rigid manufacturing
standards, strict quality control and
thorough testing to assure optimal per-
formance and dependability.

Nexttime you need a power supply in a
hurry—without a hassle—see your
Soladistributor.

Write or call Solatoday for the name of
the distributor nearest you.

(312) 439-2800

Circle 28 on reader service card

If this magazine
IS worth your time,
it's worth 58¢.

Drop off the routing list. Avoid the Perils of Passalong. Get your own
fresh, unclipped copy mailed to your home or office. $15 (58¢ per
issue) for a one-year U.S. subscription. ($17 in Canada.) Turn to the
subscription card in the back of the magazine. If somebody beat you
to it, write: Electronics, P.O. Box 430, Hightstown, N.J. 08520.
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Meetings

Conference on Reliability and Main-
tainability, IEEE, Shoreham Ameri-
cana Hotel, Washington, D. C., Jan.
23-25.

Communication Networks Confer-
ence & Exposition, The Conference
Co. (Newton, Mass.), Sheraton Park
Hotel, Washington, D.C., Jan.
30-Feb. 1.

Wincon— Aerospace & Electronic
Systems Winter Conference, IEEE,
Sheraton Universal Hotel, Los An-
geles, Feb. 6-8.

Phase Locked Loops Seminar,
George Washington University,
Washington, D. C., Feb. 12-13

International Solid-State Circuits
Conference, 1EEE, Sheraton Hotel,
Philadelphia, Feb. 15-17.

Intelcom 79-—Second International
Telecommunications Exposition, Ho-
rizon House International (Dedham,
Mass.), Dallas Convention Center,
Dallas, Feb. 26—-March 2.

Nepcon West 79, Industrial and
Scientific Conference Management
Inc. (Chicago), Anaheim Conven-
tion Center, Anaheim, Calif., Feb.
27-March 1.

Digital Encoding and Processing of
Voice and Video Seminar, George
Washington University, Washing-
ton, D. C., Feb. 27-March 1.

ICE 79 —International Computer
Expo, Marcom International Inc.
(Tokyo) and Golden Gate Enter-
prises Inc. (Sunnyvale, Calif.), To-
kyo Harumi Fairgrounds, Tokyo,
Feb. 28—March 2.

Optical Fiber Communication Meet-
ing, 1EEE and Optical Society of
America, Shoreham Americana Ho-
tel, Washington, D. C., March 6-8.

Fifth Annual Conference and Exhibit
on Industrial and Control Applica-
tions of Microprocessors, Informa-
tion Gatekeepers Inc. (Brookline,
Mass.), Sheraton Hotel, Philadel-
phia, March 19-21.
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Move over 21s.
Mostek’s 8K static RAM
wsmovmgm!

Doubie your system Enable function (50%
density by replacing two of address access)
2114s with Mostek's new allows easy control of
MK 4118 8K static RAM. | the data bus in all bus
In addition, you gain sig- | configurations.
nificant improvements | All inputs and out-
in speed, power, and de- | puts are TTL compati-
sign flexibility over clder ble, and the MK 4118 is
generation 2102 and pin compatibie with
2114 static RAMs. standard 24-pin ROMs,

Organizedas 1k X8 ~ PROMs, and EPROMs,
bits, the MK 4118 is desngned to interface such as the MK 2716.

directly with all present and future genera- Advanceg circuit design and Mostek’s
tion microprocessors, A Chip Select con- Poly R™ process technology are combined
trol is provided for easy memory expansion to pack 8K bits of static RAM on a chip com-
and decoding, and internal latches are parable in size to 4K static RAMs. Perfor-
available to latch the Address and Chip mance, reliability, flexibility, compatibility.
Select inputs, further simplifying system The 4118 isthe obvious choice. Forinforma-

design. If the Latch function is not needed, tion contactMostek, 1215West Crosby Road,
it can be bypassed by connecting the Latch  Carrollton, TX. 75006. Telephone 214/242-
control input to +5V (the only power supp'y 0444, In Europe, contact Mostek, Brussels;
needed for the MK 4118). A fast Output Telephone (32) 02/660.25.68.66013,

MOSTEK
— S
e ——————

© 1978 Mostek Corporation
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How Intels I

codec cut PCM

The switchover to an all digital telephone network just took a great leap ‘
forward. Introducing Intel’s 2912 transmit/receive filter. It’s the first and only
one-chip LSI filter. And it’s the only filter with a companion one-chip codec,
our 2910 (1 Law) and 2911 (A Law).

Since we introduced the 2910/2911, line card designers have had the
capability to code and decode digital signals with a single, reliable component.
Now our 2912 goes a step further. Like our codec, the 2912 replaces multiple
devices with a monolithic solution. And it meets the stringent digital Class 5
Central Office requirements for both D3/D4 and CCITT Transmission
Standards, with necessary voiceband flatness and stop band rejection. The
2912 also has a 50-60 Hz notch to filter AC line noise, and permits gain
adjustments of voice signals.

We designed our codec and filter to work together. And neither one
requires precision external

=

Dightal Siiihing Syatem i | components. The 2912 pro-
"&W" Coes: vides a direct interface to |
e e — s line or trunk circuits that

e 2114 142 304N 05N 202 use either transformers

Switching Memory Leormumcmence | OF €lectronic hybrids. \
Meeting in the middle
of the digital highway

For the first time, line card design can dramatically reduce
PCM switching costs in most TDM systems. That’s because our codec has
a built-in microcomputer interface that allows switching directly on the PCM
highway, eliminating or greatly reducing the size of the time-slot interchange
memory and allowing greater flexibility in the level of blocking selected
for the system.

So when line card designers select Intel’ filter and codec, the systems savings
and design simplicity extend beyond the entrance to the digital highway. System
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new filter and
‘system costs.

engineers benefit, too, with important
economies in hardware and common
control overhead.

\ How Intel gives you a head start in
\ digital technology
We've long been a supplier to the
telecommunications industry, at the
forefront of each new step in the
evolving digital network. Today we
supply microprocessots, memory com-
ponents and peripheral support circuits,
as well as our codec and filter.

All our telecommunications
products use the same NMOS process
we use to manufacture tens of
millions of semiconductor compo-
nents each year. And every Intel
» telecommunications product
_undergoes extensive testing
before it’s shipped.

Best of all, the 2912 filter,
as well as our codec, is in volume
production and available for delivery now. To order, or to obtain additional
information, contact: Intel Corporation, 3065 Bowers Avenue, Santa Clara,

CA 95051, or telephone (408) 987-6475.
Europe: Intel International, Rue du Moulin a Papier, 51 Boite 1, B-1160,
Brussels, Belgium. Tel: (32-2) 660 30 10

intal delivers.
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DIP SIP and chip networks and discretes
for virtually any resistor needs.

Allen-Bradley can satisfy most—if not all—of your fixed resistor needs. Networks and discretes.
Thin film, thick film, cermet and carbon composition. Standards where you expect customs.
Examples: Our I-DIP cermet networks are available in 542 stock configurations. Our
discrete carbon composition resistors are available in custom high ohmic vaiues to a
million megohms in standard small body sizes.

RESISTOR RESISTANCE POWER
TYPE RANGE RATING LT W
Carbon 1 ohm to 100 megs %W to AW o tn + 200 Typically less than 250
Comp (custom to 1 million megs ) @ +70°C N PPM/°C from +15°C to +75°C
Cermet 0125W @ +125°C o o
Film lgohms loEZ 1 megs 05W @ +709C *0 5% and *1% *50 and *100 PPM/°C
22 ohms to 1 meg 100 to 500 mw
1-DIPs (customs for other values) D;r zeg:fl?‘r *1%. £2% *100 and =200 PPM/°C
125 to 500 mwW *2% or =1 ohm
22 ohms to 1 meg
I-SIPs per resistor whichever *+100 PPM/OC
(customs for other values) at +700C is greater
10 to 250 mw |
Chips | 50 ohms to 10 megs per resistor T £25 PPM/OC
at +125°C

—-—

Quality in the best tradition.

f¥}) ALLEN-BRADLEY

XTI Milwaukee, Wisconsin 53204
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SIA unveils 4-point
program for freer
Japanese trade . . .

. . . butsays it
doesn’t expect
any improvement

Motorola plans
microwave
transistor push

Home computer
may be coming
from Atari
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Electronics newsletter

Charging that the Japanese market is effectively closed to U. S. semicon-
ductor manufacturers, the Semiconductor Industry Association has
detailed a four-point program that it says would show that Japan is
opening its home market. A Japanese industry delegation immediately
rejected it.

The plan, unveiled at this month’s U. S.-Japan semiconductor seminar
attended by key executives from semiconductor companies of both nations,
calls for: an active market in 1C technology between the two countries,
including free access to licenses in all very large-scale integration
research; a single-tier pricing system under which the Japanese would
equalize their domestic and export prices; Nippon Telegraph and Tele-
phone Public Corp. to,open procurement for foreign suppliers; and a
significant increase in IC imports to Japan.

However, executives from Fujitsu Ltd., Hitachi Ltd., and Nippon
Electric Co. denied these problems exist, stated that NTT is an independent
entity and cannot be told what to do, and claimed that U. S. chip makers
do not understand the Japanese culture and thus cannot sell into it.

After the meeting in Palo Alto, Calif., Robert Noyce, Intel Corp.
chairman, and Charles Sporck, National Semiconductor Corp. president,
said privately that they did not expect any improvement. Stating that they
do not want protectionist trade barriers, they indicated that they might
push for faster and tougher enforcement of dumping laws and plain
outcompete the Japanese. During their speeches at the meeting, the two
executives warned Japan to change course or the U. S. might turn protec-
tionist, a shift that would hurt the Japanese severely in the long run. But at
a meeting, called by the visitors to find common ground, the two sides
could not even agree on a common set of trade and government research
figures to discuss the issue.

Though well-known as a volume supplier in the high-power transistor
marketplace, Motorola Inc.’s Semiconductor Products division has not
been a force in the microwave transistor field. That is going to change over
the next months as the company introduces its new line of npn silicon
devices suitable for Class B and C amplifiers. “We intend to produce
volume parts at volume prices,” says Danny Schnell, product marketing
manager for rf products in Phoenix. The first four devices for up to 2-GHz
operation (designated MRF-2001, 2003, 2005, and 2010) are available
now in sample quantities. Nine more, for the 960-to-1,190-mHz Tacan
band —with 250-w peak power capability —will follow shortly. Others
coming in 1979 will handle the 1.7-to-2.3-GHz point-to-point communica-
tions band. According to Schnell, the parts will be “substantially less
expensive” than competitors’ versions.

Is the nation’s largest manufacturer of commercial video games preparing
to market a personal computer? Industry observers believe that Atari
Corp. of Sunnyvale, Calif., is going to do just that and, moreover, is
pressing to have one ready for the January Consumer Electronics Show.
The machine apparently will use Mos Technology Inc.’s 6502 processor,
Basic programming language, and an rf modulator to interface with a
color television monitor. And the price could be relatively low.
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Rockwell adds Joining other semiconductor firms expanding their one-chip microcontroll-

ers, Rockwell International Corp.’s Electronic Devices division, Anaheim,

Calif., is adding analog-to-digital converters to its PPS-4 family of 4-bit

to 4-bit family microcomputer chips. The MM78A/D will have zero-crossing detection,
direct touch-plate inputs, high-current drive outputs, and a pair of analog
inputs with full 8-bit resolution.

analog inputs

Fairchild CCD Fairchild Camera and Instrument Corp., Mountain View, Calif., is
packs 180,000 supplying a complex charge-coupled-device imaging chip to the Air Force
' for a head-up cockpit display. The 470-by-430-mil chip contains 185,440
elements on chip visual elements in a 488-by-380 array —enough to give commercial-
quality TV resolution. In addition, there are 90,000 register elements on
chip. Despite this complexity and the use of triple polysilicon multilayer
construction, yields are good, according to Thomas A. Longo, Fairchild’s
vice president and chief technical officer.

Chip makers report Silicon Valley semiconductor manufacturers report a new concern: double

ordering. It is happening to products across the board, observes Charles

Sporck, president of National Semiconductor Corp. in Santa Clara, Calif.,

is creeping In but he says that inventories remain tight with little buildup. “It’s nothing
like 1974,” Sporck says. Generally agreeing, Wilfred J. Corrigan, chair-
man of Fairchild Camera and Instrument Corp., in nearby Mountain View
says, “We haven’t seen panic set in.”” He points out that there’s a lot of
capacity coming on stream that should ease things and that inventories, are
better controlled now than in 1974. But over at Advanced Micro Devices
Inc. in Sunnyvale, marketing vice president Terry Jones says that lack of
capacity is causing double ordering of low-power Schottky devices, big
programmable read-only memories, and MOs erasable programmable
rRoMs. Last month, Wyle Distributors Group said that it had detected
double ordering.

double ordering

Intel decides Although Intel Corp. had announced that it was going to make charge-

coupled-device memories, it probably will never enter that market, says

against entering Andrew S. Grove, executive vice president and chief operating officer. The

CCD market reason: cranking up to meet the projected demand would divert too much
productive capacity from profitable, high-volume lines, he says.

Zilog slates Right after its Z8000 16-bit microprocessor, Zilog Inc. of Cupertino,

Calif., plans to launch boards based on the part. Due the first quarter of

28000 products 1979 is an evaluation board with a nominal amount of software that also

will have other computing applications. Following will be a Z8000 devel-

opment system expected out midyear, and at the end of the year a
full-blown computing system.

Translating computer A small Miami, Fla., company, Lexicon Corp., has developed a $225

fits in hand hand-held device that translates from one language to another. Words and

phrases punched into an alphanumeric keyboard are translated and their

foreign-language equivalents are read out on a digital display. Plug-in
modules contain about 1,500 words each.
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Static

4K RAM’

rampant.

The 18 pin industry standard 4K
x 1 static RAM’s youd give nearly
anything to get right now can be
yours right now. For no more than
youd normally expect to pay.
National has MM 5257 by
the roomful. Our 4" wafer-fab
facility in Salt Lake City utilizes
National’s well known mass pro-
duction technology. So you get the
same high volume delivery were
famous for in other product lines.

Electronics /November 23, 1978

Our MM 5257’s are available
now in speed selections from
200 to 450ns, with standard and
low power options. They are
alternative source parts for T.1.
TMS4044’s.

If youd like to pick up on
National’s run of 4K static RAM,
get in touch with your nearest
National distributor or represen-
tative. He'll make sure you get
what you want when you want it.

2 National Semiconductor
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FINALLY,A FIV
GOUNTER ON

THE ICM 7216/26

8 DIGIT UNIVERSAL COUNTER

EEEEEEE

8 SEGMENT 8DIGIT
DRIVERS DRIVERS

8DIGIT
LED
DISPLAY

FUNCTIONS
1 OR 10 MHZ QUART

CRYSTAl TIMFRASE
1 FREOQUENCY @&—@ CRYS E 3
2. PERIOD | e

3 FREO RATIO @—e

4 TIME INTERVAL ¢——e @ EXT OSC INPUT
5 UNITS [ —
MEASUREMENT
- ———o | !
INPUT A IC?A\?;ES;ZS IN PROGRESS
UNIVERSAL
INPUTE @——-— COUNTER * gﬂﬁfﬂ?w G

o EXTERNAL RANGE
INPUT

1 SEC/1 CYCLE

p 1 SEC/100 CYCLES

2

RESET
*—9
RANGE
BCD HOLD @&—— EXT RANGE ENABLED
OuUTPUT
DISPLAY OFF

DISPLAY TEST

1/10 MHZ SELECT

EXT OSC ENABLE

EXT D.P ENABLE

TEST
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A SINGLE VLSI CMOS CHIP.

FUNGTION
SINGLE GHIP: $12.00.

Universal counters that count almost anything,.
Frequency. Frequency ratio. Period. Time interval.

Units...

You name it. And the ICM7216/26 Series

directly drives large 7 segment, 8 digit LED

displays.

COMPARE FEATURES AND FUNCTION.
The ICM7216/26 family otfers unmatched

functional flexibility:

* Frequency Measurement: DC to 10MH~

* Period: 0.5 usec to 10 sec with 0.1 usec resolution
» Counting units: 100,000,000 at up to 10MHz rate
« Time interval: to 10 sec with 0.1 usec resolution
* Direct LED drive, both segments and digits

« Computer compatible BCD outputs
BELLS & WHISTLES.

All on one chip: Direct drive for an 8 digit LED
display. Common anode or common cathode. Plus,
a choice between universal counters (ICM7216 and
7226 A & B) or frequency counters only (ICM7216
C & D). Leading zero blanking and overflow
indication. And, a stable high frequency oscillator
capable of operating with either a IMHz or I0MHz

quartz crystal.

Functions Pkg
ICM7226A Universal
counter
ICM7226B Pre-scale controls, 40 pin
BCD outputs DIP
ICM7216A 28 pin
Universal DIP
counter
ICM7216B 28 pin
DIP
ICM7216C 28 pin
Frequency DIP
counter only
ICM7216D 28 pin

DIP

*1000 pc. price (7216BIPI)
EVALUATE IT YOURSELF.
FOR PEANUTS. $59.95

Call or write your nearest Intersil
Franchised Distributor for a
complete evaluation kit. Including:
the ICM7226AIDL.; a I0MHz
quartz crystal; eight 7 segment .3”
LLED’s; PC board; resistors;
capacitors; diodes; DIP switches

100

Pc Price

20.00
16.65

20.00

16.65

16.65

13.35

TR LT

(B}

and IC socket. Slip it together. Plug it in.
And start counting.

MORE THAN CMOS. MAXCMOS™

Mark Twain was right. “Thunder is good,
thunder is impressive; but it is lightning that does
the work.” At Intersil, our newest lightning is
MAXCMOS." CMOS at the leading edge of the
technology. It means lower cost, greater function
and higher reliability in a universal counter... on a
single chip. Find out for yourself. Compare the
cost/performance of the ICM7216/26 family of
universal counters to the multi-component system
you’re probably using now. Order the evaluation
kit from your Intersil Franchised Distributor, or,
return the coupon below for complete information.

INTERSIL SALES OFFICES:
CALIFORNIA: Sunnyvale (408) 744-0618, L.ong Beach
(213) 436-9261 « COLORADO: Aurora (303) 750-7004
* FLLORIDA: Fort Lauderdale (305) 772-4122 « ILLINOIS:
Hinsdale (312) 986-5303 - MASSACHUSETTS: Lexington
(617) 861-6220 - MINNESOTA: Minneapolis (612) 925-1844
* NEW JERSEY: Englewood Cliffs (201) 567-5585 - OHIO:
Dayton (513) 866-7328 « TEXAS: Dallas (214) 387-0539
« CANADA: Brampton, Ontario (416) 457-1014

INTERSIL FRANCHISED DISTRIBUTORS:
Advent/Indiana ¢« Alliance Electronics * Arrow Electronics
¢ Bell Industries/Century Electronic Division « CESCO
» Component Specialties Inc. « Components Plus « Diplomat
Electronics Inc., (FLLA) « Diplomat Electronics Inc., (N])
* Elmar Electronics » Harvey Federal Electronics * Intermark
Electronics « Kierulff Electronics « LCOMP - Liberty
Electronics * R.A.E. Ind. Elect. Ltd. « RESCO/Raleigh
« Schweber Electronics « Sheridan Associates * Summit
Distributors Inc. * Zentronics Ltd.

INMeRSIIL

Analog Products — Low Power

10710 No. Tantau Ave., Cupertino, CA 95014
Tel: (408) 996-5000 TWX: 910-338-0171
(800) 538-7930 (outside California)
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Universal Counters.
____Please send me your Mark Twain poster as well.
Name _ ; _ _ _
Company -
Address. _ _
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ALLTHE DISPLAY CIRCUITRY
FOR A CRT TERMINAL IS
NOW ON TWO MOS/LSI CHIPS.

CHARACTER CLOCK

HORIZ SYNC

VIDEQ DOT BI-DIRECTIONAL DATABUS
CLOCK ) ——F
ADDRESS BUS

VERT SYNC

COMPOSITE
SYNC

BLANKING

CHIP SELECT

DATA STROBE

CHARACTER COLUMN

-

CHARACTER ROW

B3I NN f"z’wj. W

DATA BUS

BUS

ADDRESS BUS

MICRO-
PROCESSOR

CONTROL BUS] | |

SELECTOR

llaoone;\

CHARACTER

N
CHARACTER
ADDRESS

DATA

RASTER
SCAN
COUNTER

—

RETRACE

BLANKING
CRT 8002 VDAC § ... .
OuUTPUT

TIMING

¥4 HOSHND

ASCII DATA BUS

(—

ATTRIBUTES

CLOCK

FRAME

MEMORY

In 1977, we aanounced the CRT 5027 VTAC®the
Video Timing and Controller, an MOS/LSI chip with logic
functions capable of generating all timing signals for
presentation and formatting all video data in a CRT
system.

NOW, we are adding another dimension for display
circuitry with our new CRT 8002 VDAC™ Video
Display Controller-Video Generator. This device
provides all the logic needed for character generation,
video attribute and graphics.

The SMC CRT 8002 Video Display-Controller
(VDAC)™ is an N-channel COPLAMOS® MOS/LSI device
which utilizes CLASP™ technology. It contains a
7x11x128 character generator ROM, a wide and thin
graphics mode, external input mode,character address/
data latch, field and/or character attribute logic, attribute
latch, four cursor modes, two programmable blink rates,
and a high speed video shift register. The CRT 8002
VDAC™ is a companion chip to SMC’s CRT 5027 VTAC®
Together these two chips comprise the circuitry required
for the display portion of a CRT video terminal.

Four cursor modes are available on the CRT 800R2.
They are: underline, blinking underline, reverse video
block, and blinking reverse video block. Any one of
these can be mask programmed as the cursor
function. There is a separate cursor blink rate which
can be mask programmed to provide a 15Hz to 1Hz
blink rate.

The CRT 8002 attributes include: reverse video,
character blank, blink, underline, and strike-thru. The
character blink rate is mask programmable from
7.5Hz to 0.5Hz and has a duty cycle of 75/25. The
underline and strike-thru are similar but inde-
pendently controlled functions and can be mask
programmed to any number of raster lines at any
position in the character block. These attributes
are available in all modes.

38 Circle 38 on reader service card

BUFFER out

CRT 5027 VTAC
CRT 8002 VDAC
#P CONFIGURATION

In the wide graphics mode, the CRT 8002 produces a
graphic entity the size of the character block. The
graphic entity contains 8 parts, each of which is
associated with one bit of graphic byte, thereby
providing for 256 unique graphic symbols. Thus, the
CRT 8002 can produce either an alphanumeric symbol
or a graphic entity depending on the mode selected.
The mode can be changed on a per character basis.

The thin graphics mode enables the user to create
single line drawings and forms.

The external mode enables the user to extend the
on-chip ROM character set and/or the on-chip
graphics capabilities by inserting external symbols.
These external symbols can come from either RAM,
ROM or PROM.

The CRT 8002 video output may be connected directly
to a CRT monitor video input. The CRT 5027 blanking
output can be connected directly to the CRT 8002
retrace blank input to provide both horizontal and
vertical retrace blanking of the video output.

Combined, the CRT 8002 VDAC™ and the CRT 5027
VTAC®generate all the logic functions necessary for a
CRT terminal. In fact, functions never before offered
on a CRT system now become standard with the
utilization of the VTAC2VDAC™ pair.

For details on the CRT 8002 and CRT 5027, or our
custom circuit capabilities, call Standard Microsystems
Corporation.

STANDARD MICROSYSTEMS
CORPORATION

35 Marcus Boulevard, Hauppauge, New York 11787
(516) 273-3100 TWX: 510-2:27-8898

The largest manufacturer of MOS/LSI data
communication circuits
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in tec gy and busir

Bell Labs develops
telephone powered

Phone systems will no longer
be limited in bandwidth by
twisted pair or coax cable;
future applications enormous

Bell Laboratories has developed a
telephone powered by light carried
to it by a fiber-optic cable. Such a
development brings the totally fiber-
optic phone system closer to reality,
but it is more than a major techno-
logical advance.

Fiber-optic cable can handle all
the bandwidth that communications
could need for the foreseeable
future. Thus the new phone could
establish American Telephone &
Telegraph Co. and other phone
companies as the No. | provider of
such wideband services to home and
industry as color television, data and
computer services, electronic mail,
and color holograms.

Though these applications are far
in the future, the questions of what
to provide and when are as much
socioeconomic and political as tech-
nical. Answering them can only
increase the controversy concerning
the service role of the telephone
companies as regulated monopolies.
For example, such a major undertak-
ing as Bell’s recently announced
Advanced Communication System
could be affected —its data-handling
capabilities are enormously en-
hanced by fiber-linked phones.

Source. This latest fuel to an
already hot fire comes out of the
Light Wave Sources department in
Murray Hill, N.J. It was put
together “just to demonstrate techni-
cal feasibility,” says department head
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by lightwaves alone

Barney De Loach Jr. *“*Our initial
data proved out the concept, al-
though the work is still in its early
stages and a lot more effort will be
required before the phone could go
into customer service.”

*“Such work must include demon-
strations of reliability and total
compatibility with the existing phone
system, as well as meshing with
basic telephone system economics,”
he continues. “There is no way to
build or run two separate telephone
systems. ldeally, if we do something,
the first installation should be in a
controlled building with a pBx [pri-
vate branch exchange], for exam-
ple.” For now, De Loach and his
co-workers at Bell will spend part of
the next six months improving the
audio qualities of the phone.

A ringer. The major problem was
making the phone run off the power
available from the fiber cable. The
biggest headache here, according to
De Loach, was the conventional tele-
phone ringing mechanism.

This electromechanical device
needs an 80-volt ramp, and there
was no way to power it from the 4 to
5 milliwatts available from the
laser-diode~driven |-kilometer fiber-
optic cable used in the simulated
central-office setup. So a new ringer
was designed that worked perfectly
well at a couple of volts.

It uses an electroacoustic tone
generator with a thin piezoelectric
active element. “This device has
some exceptional specs,” says De

On the phone. Barney De Loach Jr. and
associates test light-powered phone. Box
contains  photodetector and electronics.
Standard phone has new ringer driven over
fiber-optic cable at left.

Loach. “For example, its overall effi-
ciency from the optical input to the
acoustic output is more than 33%.”

With the ringer problem solved,
the power requirements of the rest of
the phone were readily satisfied.
This power, as well as the ringer
drive, comes from a Bell-developed
photodetector, which converts light
to electrical pulses. The same device
can act as a photodiode, too.

The photodetector’s narrow-band-
width conversion efliciency at 0.81
micrometer is 56% — the highest ever
reported. It is a double-heterostruc-
ture device with layers of gallium
aluminum arsenide sandwiching one
of gallium arsenide and grown on a
single crystal substrate. A hole
etched in the substrate exposes some
of either GaAlAs layer, and the glass
fiber butted at that point couples
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light to and from the photodetector.
But the phone handset must send
as well as receive, so Bell has
designed the photodetector to gener-
ate light as well, at a wavelength
different from the incoming light.
With time-sharing and automatic
switching, the phone sends signals
back to the central office at a 0.9-um
wavelength. It operates in a duplex

mode, taking further advantage of
fiber’s bandwidth capability.

The laser light coming from the
central office is on for about 95% of
the time. It is pulse-width-modulated
by the voice or data. Since the
modulation bandwidth is small com-
pared with the carrier wavelength,
the change in pulse width is easily
controllable. O

Packaging & production

Conference sees new robot
geared for electronics assembly

Robots are coming out of the foun-
dries and paint shops and into the
cleaner rooms of the electronics
industry. This month Unimation
Inc., Danbury, Conn., unveiled
Puma, the first commercially avail-
able microprocessor-controlled robot
designed especially for assembling
the small items of hardware found in
computers, instruments, and motors.

Puma was shown at the third.

Industrial Robot Conference and
Exposition in Chicago at which a

40

horde of electronics industry repre-
sentatives from such companies as
Texas Instruments, International
Business Machines, and Zenith Ra-
dio crowded out the traditional
attendees from metal-bending com-
panies. Until now, robots devoted to
chores like painting and welding and
to manipulating equipment weighing
hundreds of pounds or more held
center stage at the conference.

“The electronics industry had
been left out in the cold with the
larger machines,” says Joseph F.
Engelberger, president of Unima-
tion, one of the old-line manufactur-
ers of the heavy-duty robots. Elec-
tronics companies are using, or will
soon use, assecmbly robots (actually
programmable arms or manipula-
tors) to lay out wiring harnesses, dip
and stuff printed-circuit boards, and
insert parts in instrument panels and
chassis, say Unimation officials.

Impressed. Among those electron-
ics manufacturers that already use
robots (see following story), West-
inghouse Electric Corp. and General
Electric Co. were impressed by
Puma. Richard G. Abraham, West-
inghouse’s programmable-automa-
tion manager, says he will probably
use it as part of a completely auto-
mated batch-assembly line he has
designed. Vernon E. Estes, GE’s
robot applications chief, says,

Puma. Programmable Universal Manipulator
for Assembly stands about 26 in. at its
“shoulder,” measured above the control
box, and can reach 34 in. to its *“‘wrist.”

“We’re taking a real interest in the
Puma. [t offers real-time and off-
line programming.” And, notes an
industry observer, even at prepro-
duction prices, the Puma can pay for
itself very quickly as an alternative
to manual labor on many assembly
lines.

Light bulbs. At the robot confer-
ence, the servo-controlled Puma was
picking up small light bulbs from a
pallet and installing them in automo-
tive dashboard assemblies. The re-
sult of 18 months of development by
Unimation and General Motors, the
Puma is puny by traditional robot
standards: with controller, it weighs
175 pounds, a figure equal to the lift
capacity alone of its brawnier broth-
ers.

The heart of the 20 preproduction
Puma models now being shipped to
companies like GM, 1BM, and Siemens
is an LSI-11 microcomputer system
from Digital Equipment Corp., with
a floppy-disk storage and 10 kilo-
bytes of programmable read-only
memory and 4 kilobytes of random-
access memory. The DEC system acts
as a controller, instructing five
microprocessors with 1 kiloword of
RAM from MOs Technology Inc. and
2-K-by-8-bit PROMs from Intel Corp.
A microprocessor is dedicated to
each of the five axes in the robot
arm: waist, shoulder, elbow, wrist,
and the flange, which is the mount-
ing point for a gripper or other tool,
explains Brian R. Carlisle, Unima-
tion’s Puma project manager.

Puma’s special talent is in lifting a
light load—Iless than 7.7 pounds—
and quickly moving it to a subassem-
bly with a repeatability of +0.004
inch. Tip velocity is a maximum of
3.3 feet per second.

The key to Puma’s capability is its
own programming language, called
VAL. Rather than physically moving
the arm through each required task,
the X-Y coordinate locations of its
required movement can be pro-
grammed into the controller, and it
will design and instruct the micro-
processor to move the arm in the
most efficient path. Also, the Puma
can perform one task while being
programmed to do another.

Production models of Puma will
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be available next year and will
include a sixth axis and software
ready to incorporate visual and
tactile sensors, says Unimation’s En-
gelberger. Pre-production units sell
for $35,000 cach, he says. GM has
committed itself to buying the first
100 production models for $22,000
each, Engelberger adds. O

l—:%obots SL;face at
Tl, GE, Westinghouse

Although reluctant to talk specifics,
managers at three large clectronics
companies— Texas Instruments Inc.,
General Electric Co., and Westing-
house Electric Corp.—earlier this
month at the robot conference in
Chicago began to talk in general
terms about their interest in robots
on the assembly line. T1, for example,
uses a robot designed in housc to
assemble calculators and other elec-
tronic products. The machines can
identify and grasp parts through
pattern recognition, says Ward
McClure, manager of the vision-
aided manufacturing program.

Each robot on the assembly line is
controlled by a TMS 9900 micropro-
cessor linked to a TMS 980 comput-
er, and has a camera with a much
bigger field of vision than the solid-
state camera sold by General Elec-
tric, McClure says. That camera has
a 184-bv-244 picture-element sensor
and is used on the first commercially
available manipulator with vision,
from Auto-Place Inc. |Electronics.
Nov. 24, 1977, p. 46].

General Electric is buying existing
hardware and adapting it to its
needs. This year it bought 43 robots,
for a total of 53, that arc now load-
ing and assembling on GE production
lines or in its development laborato-
ries, says Vernon E. Estes, manager
of machining systems technologics at
the company’s Schenectady, N. Y.,
Corporate Services group. Assembly
applications include manipulation of
electrical components and small
parts. The robots have dedicated
microprocessors and use air pressure
to trigger operations.,

After surveying 45 GE plants,
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Estes’s group identified an average
of five robot applications per plant.
“Robots are a mature technology,
ripe and ready for picking,” he says,
and he predicts that other manufac-
turers will soon sell small robots for
precision assembly.

Still not right. Westinghouse Elec-
tric, however, says the right hard-
ware is not available for a complete-
ly automated batch-assembly line.
With the help of a $225,000 Nation-
al Science Foundation grant, West-
inghouse recently completed prelimi-
nary designs for an automated small-
motor assembly plant using scven
robots. If the company gets a second
NSF grant, says Richard G. Abra-
ham, programmablec-automation
manager at Westinghouse, a pilot
automated assembly line could be in
operation in three years.

Working with SRI International,

the Charles Stark Draper Laborato-
ry and the University of Massachu-
sctts, Abraham’s team designed an
assembly line capable of handling
450 different motor styles with an
average batch size of 600 units. A
distributed computer system, includ-
ing a minicomputer controller with a
64-k memory and 14 °microproces-
sors—2 per robot arm-—can auto-
matically reprogram the assembly
units for cach product changeover.
Abraham predicts the first com-
mercial installations of completely
automated batch assembly lines will
appear by 1983. Another prediction:
50% of direct labor in small compo-
nent assembly will be replaced by
programmable automation by 1988,
concludes a study completed earlier
this year by the University of Michi-
gan and the Society of Manufactur-
ing Engincers. O

Solid state

IBM, Rockwell say GaAs looks good
for high-speed VLS circuits

Gallium arsenide has been used for
many years to build microwave tran-
sistors because it is a faster semicon-
ductor than silicon—its e¢lectrons
can move at necarly 10 times the
spced of those in silicon. But what
that translates into in terms of large-

and very large-scale integrated cir-
cuits has only recently been pro-
jected by Rockwell International
Corp. and International Business
Machines Corp. in independent in-
vestigations. Their findings? They
rcached the same conclusion: GaAs

OHMIC
SOURCE

CONTACT \

SCHOTTKY

GATE \

SEMI-INSULATING
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OHMIC
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Speedy GaAs. Simple oxideless structure of enhancement-mode MESFET will yield VLSI
circuits in gallium arsenide that are six times faster than those in silicon.
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RENT, LEASE,
OR BUY LINE PRINTERS
AT GREAT SAVINGS

Now you have a choice of renting, leasing, or buying
B the right line printer for your computer system. Con-
> M’« tinental has a wide variety of Chain Train and Band

e Line models ranging in speeds from 75 LPM to 1200
LPM, with a host of options to fit your specific needs.

Our facilities provide interfaces and controllers to
make our line printers plug-compatible with all Digital
Equipment minicomputers, IBM Series |, Hewlett
Packard, Interdata, and Data General, including Nova
and Eclipse.

Continental’s financial capabilities allow us to offer
you the widest range of financial options. We have
month-to-month rentals, long-term leasing, and
purchase plans at 30%-50% savings over prices of
mini vendors.

As an integrated company in hardware and financ-
ing, Continental can ensure outstanding reliability. Our

line printers are available for immediate delivery from
nationwide inventory centers and are backed by nation-
wide service.

Why not get your line printer from the single source
that offers you more financial options and higher product ‘
reliability at prices that are hard to beat. —

r------l-------.

I (] Yes, tell me how to save 30%-50% on
my line printer cost.

CONTINENTAL RESOURCES,INC.

175 Middlesex Turnpike, Bedford, MA 01730
(617) 275-0850

For immediate action, call: (212) 695-3206
Outside New York, call Toll Free 800-223-2536

==y

CONTINENTAL RESOURCES,INC.
175 Middlesex Turnpike, Bedford, MA 01730
617) 2750850
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will provide a sixfold speed advan-
tage over silicon in LSI and vLSI
circuits.

Their findings will be presented in
papers devoted to the feasibility of
GaAs logic at the International
Electron Devices Meeting in Wash-
ington, D.C., next month. The
projections were arrived at by two
different techniques: Paul M. Solo-
mon at IBM’s Thomas J. Watson
Research Center in Yorktown
Heights, N. Y., used computer simu-
lations, whereas Richard C. Eden at
Rockwell International’s Science
Center in Thousand QOaks, Calif.,
made measurements on actual de-
vices.

The device under consideration is
the n-channel metal-semiconductor
field-effect transistor, or MESFET. As
shown in the figure, MESFETSs, unlike
metal-oxide-semiconductor FETS,
have no gate-insulating oxide. Both
Rockwell and 1BM compared identi-
cal structures in GaAs and silicon,
although, according to Rockwell,
stlicon MESFETs exhibit about the
same characteristics as MOSFETS,
which are the most common FETs in
silicon ICs.

Short channels. The place for
GaAs in future technology is in FETs
with channel lengths of 1 microme-
ter or less. Discrete microwave tran-
sistors with such dimensions have
been around for some time but are
depletion-mode FETs. These normal-
ly on devices have extremely fast
switching speeds—delay times of
less than 100 picoseconds—but are
power-hungry, dissipating 20 to 40
milliwatts each. That would allow no
more than a few hundred of them to
be put on a chip.

It’s the enhancement-mode, or
normally off, FET that is the key to
vLSI GaAs circuits, 1BM and Rock-
well agree. Though not quite as fast
as depletion-mode devices, enhance-
ment-mode FETs dissipate much less
power, occupy less space, and can be
run off a single power supply. More-
over, enhancement-mode devices
plus resistor loads are basic to the
relatively simply direct-coupled FET
logic designs used on silicon, which
will simplify the design job on GaAs.

At Rockwell, 1-um-gate enhance-
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ment-mode FETs have shown 60-ps
gate delays and impressive power-
delay products of less than 40 femto-
joules. (A comparable silicon MEs-
FET would have a 400-ps gate delay
for the same power-delay product.)
Rockwell concludes that for a given
power-delay product, the GaAs MEs.
FET would be over six times faster
than a silicon MESFET. Alternatively,
for a given speed, the GaAs circuits
would have enormously lower power-
delay products than silicon—and
that is the name of the game for vLsi
applications.

IBM, on the other hand, likes the
speed advantages of GaAs. Its simu-

lations were of 0.5-um-gate-length
devices, the level at which it feels
“GaAs would be most competitive in
the high-speed arena.” Whereas
Rockwell emphasizes denser chips
and l-um line widths, which it says
state-of-the-art optical projection li-
thography can handle, 1BM intends to
exploit the speed advantages of
GaAs by using *“‘the shortest possible
channel lengths, for both on-chip
and off-chip driving capability.”
Rockwell’s GaAs program at the
Space Center has a goal of no less
than 1,000-gate LSI parts in about
two years. But it does not expect the
developments to stop there. O

next month as concerns arise

Initial plans for the Department of
Defense’s very high-speed integra-
tion project to advance the state of
U.S. military semiconductor tech-
nology will go to the three military
services by mid-December, says VHSI
project leader Larry W. Sumney.
Even as he prepares his draft plan,
reaction in the semiconductor indus-
try is beginning to be heard —and
it’s not all favorable.

The proposed six-year program
would cost about $200 million for
research, development, and pilot pro-
duction, in addition to separate
outlays by the three services for
brassboard demonstrations in six
weapons systems [Electronics, Oct.
12, p. 58]. The services have set up
three VHSI committees, each with
different areas of responsibilities.

The Air Force Avionics Laborato-
ry’s John Decaire heads the DAST
committee (for design, architecture,
software, and testing). These areas
would receive about a quarter of the
VHSI money.

Leading the committee on lithog-
raphy to advance the state of inte-
grated-circuit mask making to sub-
micrometer dimensions is Charles R.
Caposell of the Naval Air Systems
Command. Lithography also is ex-
pected to get about 25% of the
proposed VHsI funds.

Head of the vHSI fabrication

committee, which will get the
remaining 50% for developing initial,
heavily automated pilot production
lines is the Army’s Karl A. Zainin-
ger. He runs the Microelectronics
division of the Electronics Technolo-
gy and Devices Laboratory at the
Adelphi, Md., headquarters of the
Electronics Research and Develop-
ment Command.

Although most chip makers have
indicated interest in the program
some concerns have surfaced. Rights
to technology, especially automated
production hardware, is perhaps the
biggest stumbling block for big firms
looking at the VHSI plan. Manufac-
turers are pushing to retain control
over patent and license rights to new
production equipment that they may
develop under the program, a posi-
tion contrary to existing Government
regulations. Though some pOD offi-
cials are looking for ways to compro-
mise on the issue, says a source
outside the Pentagon, “Congress and
the Justice Department are sure to
oppose it.”

Intel says no. One major semicon-
ductor company, Intel Corp., is not
interested in taking part in the VHSI
program. There is only a small pool
of top design talent in the country,
says Andrew S. Grove, executive
vice president and chief operating
officer of the Santa Clara, Calif.,

43



Electronics review

company. “DOD doesn’t need to
spend more money chasing after the
same limited supply of talent,” he
says. “Pouring another $125 million
won't speed up the technology.”™ All
that happens is that *‘the cost of
goods gocs up.”

As for not participating, “we don’t
want to give up the freedom to devel-
op our technology as we sce it.”
Grove maintains. And his commer-
cially oriented firm could change
dircction when it chooses. What's
more, the Government puts too
many obstacles in front of high-tech-
nology companics trying to sell to it,
he says.

Although he welcomes Govern-

ment help to develop VHS! circuits,
Thomas D. Hinkelman, cexecutive
dircctor of the Semiconductor Indus-
try Association, Cupertino, Calif.,
thinks emphasis should be shifted.
He would prefer the Government to
establish advanced research centers
at major universities. These would
train more students and get them up
to spced when they enter the indus-
try.

Also, like Intel’s Grove, he is
concerned that the VHSI program
will dilute the limited pool of avail-
able design resources, as well as
divert the development of advanced
circuits from what he calls the main
stream. O

Jerome Suran elected IEEE president
as voter turnout falls below 30%

Although the television networks did
not broadcast up-to-the-minute bul-
letins, the Institute of Electrical and
Electronics Engincers’ clection was
gearing down at about the same time
as the national political battles.
Final tabulations on Nov. 7 showed
that Jerome ). Suran was elected
IEEE president with 25851 votes,
with four-time candidate Irwin
Feerst, a consulting engineer from
Massapequa, N. Y., receiving
17,637. Running uncontested for
exccutive vice president was Leo
Young, statl’ consultant of the Elec-
tronics Technology division, Naval
Rescarch Laboratory, Washington,

D. C. Suran takes over Jan. | for a
one-year term. He succeeds Ivan A.
Getting of The Aerospace Corp.

“P'm delighted that the wait is
over,” says Suran, 52, manager of
General Electric Co.’s Electronics
Laboratory in Syracuse, N. Y., and
currently the IEEE's vice president of
educational activities. “But it was a
bit disappointing to sce the decrease
in voters.” Feerst, agreeing with
Suran for perhaps the first time in
the campaign, adds, “My major
disappointment wasn’t at losing, but
at the appalling voter turnout.”

Only about 43,000 of a possible
150,000 voters filled out ballots.

K

New chief. Suran comes to the IEEE presi-
dency from heading up General Electric’s
Electronics Laboratory in Syracuse, N. Y.

Feerst feels this apathy could be due
1o “the 1EEE’s having taken a decided
turn against the wishes of the prac-
ticing engineer.”” Suran contends
that a complex ballot may have
confused marginal voters.

No amendment. Ncither, however,
regrets that the one constitutional
amendment on the ballot did not get
the two-thirds majority nceded to
pass. Proposed by Robert Bruce of
the Long Island Professional Activi-
ties Committee, it would have
allowed members to clect all ofhicers
and governing board members. Nine
of 29 are now appointed.

“The board’s resistance to my
amendment and the news blackout
in the [EEE press obviously results
from a desire to keep power from the
voters,” says Bruce. But Suran
insists that the reason for having
appointed positions is to get people
“with the correct background and
experience. An clection might result

Herz takes over as IEEE general manager

Not content with simply having a new president, the |IEEE has also ended its
almost two-year search for a new general manager. Replacing Richard M.
Emberson, who retires next year, will be Eric Herz, a senior project engineer
at General Dynamics Corp.’s Convair division, San Diego, Calif. Herz, who
will oversee the institute’s day-to-day functions, has spent the past 21 years
at General Dynamics. His duties there included supervising telemetry data-
processing stations, participating in space shuttle studies and, this year,
managing support equipment for the air-launched Cruise missile competition.

Active in |IEEE activities, Herz has served on the board of directors, been a
San Diego section chairman and a president of the institute’s Aerospace and
Electronic Systems Society, and is currently vice president for technical
activities. “I've spent my years as a volunteer, served on committees, and
chaired conferences,”” says Herz. "It all comes together in this job.”

44




aproven
track record

Duncan hybnds have proven ﬂrfemselves whe?e it counts
in reliability, accuracy, durabllity and economy In tount
lessa}ppiicailons especiglly in multi-turn conf{gu;ar
tions, these pots do the )ob best.
Tnat s because Duncan hybrid pots combihe the
outstanding environmental characteristics aad low
temperature coefficient of wirewound pots, with the
- exceptionally loaq life and virtually infinite
‘resolution of conductive plastie.
J—lybr;d pots are made with Duncan's exélusive
RESOLON® conductive plastic. Rotational life 6f
- 50milflon revolutions and more can be
expected with this superior type-of ma!enal
T echmques have been developed which
_atlow for automatic applicatiorrof the
RESOLON conductive plasticto th& wire-
- wound element. That means you ¢an
replace any;n rewound po’t be itreoti-
linear, or rotary, single-turn or multk-turn,
with a Duncan hybrid version .. . and ali
of these with either linear or norﬂmeaﬂr
3 : funttions.
g So whateve; your potentiometer Reeds,
Duncan can deliver a hybrid that has the
inside track to getting the job done.
‘Why not let us proverit? Send for
literature or call us directfor
engineering assigtance.

CONTROLS

TURNS

SLIDELINE ‘MINIATURE
COUNTING__J

PRECISION POTENTIOMETERS

RESOLON""ELEMENTS i i

DUNCAN ELECTRONICS

sSUBSIDIARY

SYSTRON €= + ' DONNER

2865 Fairview Road - Costa Mesa, California 92626
PHONE: (714) 545-8261 o TWX 910-595-1128

: / ’ Circle 45 on reader service card
{ © A e




You get a choice
of bandgap V/Refs
when Micro Power

dropsin.

Micro Power's new voi-
tage reference family satis-
fies your bandgap reference
needs with exceptionally
low power. And with the
same reliability you've come
to expect from us.

Our pin-compatible MP-
5540 family gives you a
choice of five different volt-
ages. With excellent price/
performance value. And that
means more money in your
pocket.

Choose from these fixed
voltages: +1.22, +2.500,
+5.000, +7.500 and
+10.000.

Take your choice and
keep your reference
currents as low as 25uA.
And look for dynamic im-
pedance better than 1.0
ohm at 100uA.

Temperature stability?

Of course. Tempcos from
+15ppm/C°, Over the full
military temp range of
—55°C to +125°C.

Only Micro Power gives
you this guaranteed reliabil-
ity at prices from $1.80
to $8.

Great prices. Great
linears. That's real com-
patibility.

Contact us today and start
saving. We'll prove that
when Micro Power drops in,
so do higher profits.

MMICRD

TEMS

3100 Alfr'qd Street,
Santa Clara, CA'95050
(408) 247-5350

L]

46 Circle 46 on reader service card

Electronics review

in a politically astute winner who
knows nothing about the internal
operations of the IEEE.”

However, Suran is not averse to
amending the constitution to permit
members to elect the chairman of
the U.S. Activities Board. This
board is the professional activities
arm of the institute and is “of direct
concern to the members,” he says.

Balance. Suran’s other plans in-
clude achieving a good balance
between the technical and profes-
sional aspects of the institute. He
says it was manifestly unfair of
Congress to turn down the Limited
Employee Retirement Account Act,
a bill that would permit professionals
not vested in employer-sponsored
plans to create independent retire-
ment accounts. “I'd like the IEEE to
start a major lobbying effort on this
issue. And we also have to work to
highlight the role of technology in
solving societal problems.” O

Microprocessors

Mostek to make
Intel's 8086

With 1979 expected to be a forma-
tive year for the emerging 16-bit
microprocessor market, the battle
lines are becoming clearer as second-
source arrangements develop. This
month Mostek Corp. disclosed its
plans to second-source Intel Corp.’s
8086, a 16-bit device that became
available earlier this year.

Announcement of the pact fol-
lowed closely the surprise signing of
an alliance between Zilog Inc. and
Advanced Micro Devices Inc. by
which AMD will second-source Zi-
log’s forthcoming 16-bit Z8000
[Electronics, Sept. 14, p. 52].

New allies. The latest move com-
pletes a flip-flop in allies for the
next-generation microprocessor
wars. Mostek is the second source
for Zilog’s 8-bit Z80, whereas AMD
serves as an alternate for Intel’s
carlier-generation 8080, 8048, and
8085. Furthermore, Mostek and
Intel promise that a second part of
the deal will be announced later but

refuse to say what it involves.

Mostek plans to use its Scaled
Poly § process to produce samples of
its version of the 8086 by the third
quarter of next year. The Carrollton,
Texas, firm will not get masks from
Intel; instead it will design its own
part based on circuit information
garnered from a series of engineer-
ing meetings. No software or periph-
erals beyond the basic six-chip 8086
set are included in the current agree-
ment. Mostek will initially write a
cross-assembler to accommodate the
8086 on its existing Z80-based
development system and will design
software and peripheral chips later
as needed, officials say.

In Austin, Texas, where Motorola
Inc.’s MOS integrated-circuit opera-
tion remains without a signed second
source for its planned 16-bit
MC68000, reaction to the Mostek-
Intel deal was low key. “We are in
the process of negotiating a second
source,” says Robert Nobis, strate-
gic marketing manager for high-end
microprocessors. “l1 don’t think [the
deal] will make the negotiating more
difficult, though it might make us
negotiate a little faster,” he con-
cedes. Samples of the 68000 are
planned for early next year and will
compete against the 8086 and
Z.8000.

At his company's Sunnyvale, Cal-
if., headquarters, AMD president Jer-
ry Sanders characterizes the Intel-
Mostek deal as “Intel’s reaction to
the power of the AMD-Zilog arrange-
ment.”” To be sure, that deal did
affect Mostek’s thinking, concedes
marketing vice president Berry
Cash, but he prefers to look at the
agreement with Intel as a logical
move based on a similarity between
Mostek’s and Intel’s process ap-
proaches, the fact that the 8086 is
the only one of the three 16-bit parts
available in silicon, and a desire to
give the part credibility during the
critical design-in period to come.

Upgrading. Because the 8086 rep-
resents an upgrading of Intel’s
earlier 8-bit 8080 microprocessor
family, some say the part may not
fare well against the Z8000 and
68000, both of which will use
advanced 16-bit architectures to pro-
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vide higher performance. But Cash
pooh-poohs the critics. “The 8086 is
available now and that’s one of the
things that make it very attractive.”
The Intel part does have perform-
ance limitations compared with the
Z8000 and the 68000. Zilog’s part
has been said to offer 30% higher
throughputs at a lower clock rate
than the 8086, for example, and
throughput performance for the
68000, with its more powerful and
flexible instruction set is also ex-
pected to be better. But, not surpris-
ingly, Cash predicts the 8086 will
find its niche in the marketplace. It
is already being designed into a
number of applications where, he
believes, it will never be replaced by
more powerful chips, even when they
do become available. O

" Conventions

Midcon show faces
a test in Dallas

Organizers of Midcon 78 have their
fingers crossed over their prospects
for success next month when the
IEEE’s electronics show for the Mid-
west opens its doors at the Dallas
Convention Center. Booth space for
the Dec. 12-14 affair is sold out,
indicating it will be a financial
success. But a good turnout is
nceded to make exhibitors want to
return, especially as Midcon’s debut
in Chicago last year fell more than
4,000 short of its projected 15,000
attendance.

“This is a critical year for
Midcon,” says William C. Weber
Jr., general manager for Electronic
Conventions Inc. “It’s got to make it
in Dallas, or it isn’t going to fly.”

Electronic Conventions is the non-
profit organization that runs Midcon
and the established West and East
Coast events— Wescon and Electro.
All three conventions are cospon-
sored by units of the Institute of
Electrical and Electronics Engineers
and the Electronic Representatives
Association of America.

Attendance is again projected to
hit the 15,000 mark by the backers

of the show, which is supposed to
alternate each year between Chicago
and Dallas. Some 300 exhibitors will
display their wares in 544 booths,
well up from the 400 booths original-
ly budgeted.

Tough market. The Midwest, with
its widely dispersed and divergent
industrial base, has traditionally
been a tough market for electronics
conventions. Still, where other
across-the-board electronics shows
have been wiped out entirely in
Chicago, Midcon did reach the
financial break-even point last year
with some 400 exhibit booths, says
Weber. He is optimistic that the
upbeat electronics economy in gener-

al, coupled with expansion in the

Southwest in particular, will make
for a successful Dallas event.

Also helping to nudge attendance
along is a 36-session professional
program tailored to interest engi-
neers working in the Southwest. This
means sessions on oil-well logging
instrumentation and other energy-
related topics, as well as the usual
heavy dose of sessions on micropro-
cessor hardware and software, bub-
ble and charge-coupled-device mem-
ories, telecommunications, personal
computers, and applications of large-
scale integrated circuits.

Also planned as “a means of drag-
ging in some extra attendance” from
surrounding Air Force bases and
military and aerospace contractors
are classified technical sessions in
the nearby Dallas Federal Building,
points out the convention’s director,
Robert L. Carrel. Topics here
include electronic warfare and
Cruise missile technology. O

Instruments

100-MHz test station
keeps pace with LS|

When equipment makers, device
producers, and users of large-scale
integrated circuits gathered at the
annual Cherry Hill (N.J.) Test
Conference this month, they grap-
pled with the problems of keeping
test systems up to the speeds of
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today's advanced circuits. So it was
that a Japanese newcomer scored a
technical hit when it unveiled a 100-
megahertz, 64-pin test station de-
signed for LSI.

Takeda Riken Industry Co.'s 100-
MHz station dazzled equipment users
limited to 20-MHz and 25-MHz
testers with specifications like 0.7-
nanosecond transition times for driv-
er output and comparator input
waveforms, minimum driver pulse
widths of 2 ns, and % 100-picosecond
timing skew between pins.

At a time when most testers are
barely able to keep up with the faster
devices, manufacturers are attempt-
ing to test LsI chips functionally at
their actual operating speeds. As a
result, Takeda’s announcement
raises confidence that it will be
possible to keep up with the still
faster LSI devices of the future.

Moreover, Tohru Kazamaki, Ta-
keda’s manager of research and
development, promises that a com-
plete 100-MHz test system, including
high-speed controller and memory,
will be ready for sale in December
1979, a few months after its debut in
Japan.

The present test station has 64-pin
cards encircling its test-head, one for
each test point. Each card contains a
driver circuit for applying test wave-
forms and a comparator circuit for
monitoring output data waveforms
of the device under test. The test
head permits the testing of a 64-pin
device on one side or an unpackaged
wafer on the other, simply by flip-
ping the head over.

Hybrid 1cs do it. How does the
company get the speed and reliabili-
ty necessary for the station? A large
part of the solution is in the custom
hybrid integrated circuits developed
for the driver and comparator
circuits. These hybrids have transis-
tor chips mounted on thin-film pads
of tantalum sputtered on an alumina
substrate. With their 4-gigahertz
transition frequency, the transistors
are fast enough to allow a transition
time of 0.4 ns for a driver output of 1
volt. However, the driver output is
set at 0.8 v, increasing the transition
time to 0.7 ns to match that of the
50-ohm microstrip transmission lines
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used throughout. This driver output
setting insures waveform quality,
which gets' harder to maintain as
frequency increases.

The reliability of the hybrid Ics,
which is temperature-dependent,
was as important as high-speed oper-
ation. An 85°C target was set for the
chip transistor’s maximum junction
temperature and is achieved in the
driver hybrid with an unusual pack-
aging technique.

The substrate side of the package,
usually mounted directly on the
printed-circuit board, has been
flipped over and fitted with a heat
sink fin that dissipates heat gener-
ated by the driver (1.5 watt maxi-
mum). This package actually keeps
the junction at 80°C when air flows
across it at 1.5 meters per second. [

Medical

Telesensory readies
aids for handicapped

Electronics continues to make life
easier for disabled persons, though
the relatively small market keeps the
cost of the aids high. Two of the
latest—one composes messages for
those who cannot speak, the other
allows blind persons to take notes in
braille on a tape cassette—are being
prepared for market by Telesensory

Systems Inc. This is the Palo Alto,
Calif.,, company that has been a
pioneer in developing such aids,
particularly for the blind.

Ouija board. Telesensory’s mes-
sage composer, which will sell for
$4,000, is designed for victims of
diseases like cerebral palsy who
neither can speak nor have the motor
coordination to use a keyboard. The
device, called Autocom, resembles a
ouija board: the user chooses words,
phrases, or symbols printed on a lap-
sized board, shown in the photo-
graph, by pushing a magnetic point-
er into place. Words and symbols in
the board’s spaces are also stored
within the unit’s electronic memory.

Magnetic sensors beneath the
board determine where the pointer is
placed, and a microcomputer re-
trieves the material from memory
and displays it on a 32-character
light-emitting-diode display. At the
same time, the material is formatted
for printout on an accessory unit like
an electric typewriter. The unit’s
vocabulary can be changed by
substituting memory chips. And its
pointer can be designed for a range
of motor abilities.

The flat, lap-tray design of the
battery-powered Autocom contrasts
with the Universal Communicator,
or Unicom, developed at the Massa-
chusetts Institute of Technology to
perform the same task [Electronics,
May 11, p.42]. Unicom has three

Composer. Messages, composed on Autocom by pushing magnetized pointer over letters,
words, and phrases, are read on LED display housed in black rectangle at board's far edge.
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scparate clements: the input device,
electronic “‘box,” and a Tv display.

Telesensory obtained the rights to
Autocom, which stands for auto-
monitoring communication board,
from its developer, the University of
Wisconsin’s Trace Rescarch and
Devclopment Center for the Severely
Communicatively Handicapped in
Madison.

Versabraille. Telesensory’s aid for
the blind is Versabraille, a $2,600
cassctte recorder that stores infor-
mation keyed in the six-cell braille
code. The braille can be not only
recorded, played back, and erased,
but also indexed and edited. The
10-pound machine, which resembles
a thick, portable cassctte recorder,
records audio signals as well.

Information goes into the recorder
via a six-button braille key and is
placed within a 1,000-character ran-
dom-access buffer memory that
forms a page. Up to 200 pages can
be recorded on one side of a
60-minute-long audio tape cassctte,
with the first page holding an index.
Line-by-line or character-by-charac-
ter reading, writing, and editing
anywhere within the page are¢ con-
trolled by an 8-bit, single-chip
microcomputer. Words arc rcad out
on a 20-cell tactile braille display
with each cell consisting of the six-
dot braille matrix.

Seven-year-old Telesensory, which
sold $5 million worth of instruments
in its last fiscal year, is also devclop-
ing an automatic page reader to
convert print into synthctic spcech.
Plans call for a family of products
available by late 1979.

Displays

Substrate holds
32 LC characters

Pushing forward the statc of the L.cD
art 1s the liquid-crystal display
containing 32 multiplexed charac-
ters on a single substrate announced
last month by Crystaloid Electronics
Co. The characters, arranged in a
single straight line, number at lcast
twice as many as had cver becn
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placed on a single such substrate
before: multicharacter displays are
usually obtained by butting individu-
al 1.cDs together, a costly method.

Morcover, Crystaloid, a Hudson,
Ohio, maker of LCDs for watches,
clocks, and instruments, has develop-
ed a multiplexed driving and control
scheme for the display. It is offering
the package of the three-chip driver
plus display for $395.

“We're initially going after the
market for the single-line displays
used on many of the typewriters in
word-processing systems,” says Ken
Richardson, vice president of engi-
neering of the 70-employee subsid-
iary of Eaton Corp. This display,
generally implemented with 32 indi-
vidual five-by-seven-dot—matrix
light-emitting diodes, shows what is
being typed into the system before it
is stored in memory.

*“At our price, we think we could
provide a considerably cheaper sys-
tem in the long run and one that
would use a lot less power,” Rich-
ardson continues. “The market is a
substantial one: 80,000 units a year,
at least, and growing at a 22%
annual rate.”

In the wings. Mcanwhile Crysta-
loid has a still larger display waiting
in the wings. This model has 64
characters in a single row —about
the number of characters printed
across the page of a standard 8Y»-
by-11-inch picce of typing paper.
Only 0.14 in. high, the characters
are half the size of those in the 32-
character display.

But Crystaloid has a competitor
here. Static Systems Inc., New
York, for which Crystaloid devel-
oped the 64-character display, says
that it, as well as Crystaloid, will
market the display, in addition to
putting it to use.

That usc is in a *“solid-state™ type-
writer that Static Systems has been
promoting heavily for more than a
year in advertisements in the trade
press. The company has yet 1o put
together its first unit, however,
although president Robert W. Lester
says that will happen carly next
year.

Rather than use mechanical keys
to strike an inked ribbon, the new

typewriter will rely on the 64-char-
acter LCD to cxpose characters on
paper, which will then be processed
in an office copier. The paper would
be exposed a line at a time, after the
words had been key-punched and
edited in the unit. “The size of the
LCD characters is very close to the
standard character type you find
today,” Lester adds.

Proprictary process and design
techniques, which Crystaloid will not
discuss, enabled it to come up with a
system on a board that includes a
programmable controller, a multi-
plexed liquid-crystal display, and
drive circuits. The controller gener-
ates the ASCH characters and has a
32-bit-by-8-word random-access
memory for character position and
display refreshing. The RAM can be
programmed to rotate the display,
shift it left or right, clear it, and
increment the cursor. Display and
logic operate ofl + 5 volts and inter-
face with complementary-metal-ox-
ide-semiconductor circuitry. The dis-
play alone sells for $75. O

Communications

Grumman designs
new fire helmet

No one would cxpect an astronaut
walking in the hostile environment of
the moon to use one of his two hands
to hold a radio communication set.
Yet, firc fighters in the middle of a
raging firc must do just that. But
help is now on the way as equipment
concepts used as long ago as the
Korean War are being applicd to the
problems of today’s firemen.

“We developed a fire helmet with
a built-in communications system
based on a bone-conduction micro-
phone,” says Hy Kaplan, civil tech-
nology manager at Grumman Aero-
space Corp. in Bethpage, N. Y. “Un-
til now, because they were expensive,
heavy, and clumsy, only officers
carried the portable radios needed
for communications with local fire
control. But it’s certainly obvious
that for maximum safety, each fire-
man should be able to communicate
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Your search foraversatile
datalogger under $3,000

3309-8006

ends at Fluke.

Tops in accuracy, standard fea-
tures, stability and speed — and
available now!

The new Fluke 2200B is the com-
plete logger for only $2,995 — ready
and capable of handling most lab or
R &D assignments with ease.

Designed with the capabilities
you need, not a stripped mainframe
that takes a lot of expensive options
to make it useful. It’s the most reliable
“turn it on and run” logger around.

Standard features include temper-
ature (your choice of any four thermo-
couples), A/D converter, scanning ca-
pability, a 10-channel isothermal con-
nector, a 24-hour clock (hours and min-
utes), and channel programming. Easy
programming, too, with convenient
thumbwheel settings.

And Fluke’s 2200B has a single,
easily-understood statement of total
instrument accuracyv that’s twice as
good as anyone’s!

Stability is unequalled in the in-
dustry; the 2200B has a solid three
years of field-proven performance be-

e
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hind it. With the lowest downtime
history as well. Environmentally tough,
in the tradition of all Fluke loggers.

All this and 10 input cﬁannels
standard, expandable to 60 in the main-
frame in increments of 10 — or 100
total with an extender. Plus, a 4-limits
per channel option and most of the hard
working options for our larger data log-
ger systems as well.

Contact one of the more than 100
Flukeoffices andrepresentatives, world-
wide, or CALL (800) 426-0361* TOLL
FREE. In the U.S. and all countries out-
side Europe, write: John Fluke Mfg.
Co., Inc., P.O. Box 43210, Mountlake
Terrace, WA 98043, U.S.A.

In Europe, contact Fluke (Neder-
land) B.V,, P.O. Box 5053, Tilburg, The
Netherlands. Telephone: (013) 673973.
Telex: 52237.

*Alaska, Hawaii, Washington resi-
dents — please call (206) 774-2481.

Price U.S. only.

Command Performance:
Demand Fluke Data Loggers.

3 [FLUKE]

Circle #56 for literature
Circle #57 for demonstration



Where there’'s smoke

(or invisible combustion particles)

...there’s Firetek

(lonizatior Fire Detector)

& where

there’s Firetek
...there’'s Pienco.

UL Listed Firetek Mode! 303-2130
is a dual chamber, nominal 24-volt,
heavy-duty industrial detector
device. Manufactured by Firetek
Corporation, Hawthorne, NJ, it
employs the ionization principle to
sense the presence of both smoke
and unseen products of combustion
—and instantly to spread the alarm.

Although highly sensitive,
according to the manufacturer, the
detector’s inherent stability protects
the end-user from false alarms.

Plenco is part of this fire detecting
team. Our Plenco 801 White, a
modified-melamine thermoset
compound, is used by the molder,
Mechanical Institute Inc., Boonton,
NJ, for molding the Firetek base and
common socket. Its soft-white color
characteristic harmonizes with
ceiling decors. Both manufacturer

and molder selected the material for
“its high operating temperature—
recognized by UL for continuous
use at 150°C, extra dielectric
strength and mechanical strength’’

Time to specify on your next
molding problem or application?
Don't be alarmed. Write or call
Plenco at (414) 458-2121. We could
just have the selections, experience
and service you need.

PLENCO

THERMOSET PLASTICS

PLASTICS ENGINEERING COMPANY
Sheboygan, Wi 53081

Through Plenco research . .. a wide range of
ready-made or custom-formulated phenotic,
melamine-phenolic and alkyd thermoset
molding compounds, and industrial resins.
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New look. Grumman fire fighter's helmet
builds in a bone-conduction microphone that
allows hands-free communications.

quickly with the control center.”

Grumman’s work was performed
under a $480,000 contract with the
National Fire Prevention and Con-
trol Administration and the Nation-
al Aeronautics and Space Adminis-
tration. Its goal was to apply the
latest in technology to redesign the
fire fighter’s clothing and communi-
cations gear to afford the greatest
possible utility and protection. The
result so far is an outfit that is more
akin to an astronaut’s than to the
conventional fireman’s.

Lots of interest. Various fire-
fighting organizations around the
country gave Grumman technical
advice in the project. Though they
may like what they now see, their
decision to apply the new equipment
awaits further tests anc study and
the availability of commercial prod-
ucts. Such products may be available
soon: Motorola Inc. is discussing
with Grumman the possibility of
producing the radio-helmets.

For the microphone, Grumman is
using the model D578 bone-conduc-
tion unit developed for military
applications by Dynamagnetics Inc.,
Westbury, N. Y. When a transducer
is pressed tightly against a speaker’s
head, it will pick up the speech
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Analog I/O systems for your
micro.

If you're doing data acquisition
with micros, our analog 1/0 sys-
tems can make the job go faster
and easier.

For laboratory, industrial or sci-
entific applications, we make sev-
eral standard analog interfaces for

most major microcomputers-DEC,

Intel, Zilog, Computer Automation
and National Semi. This saves de-
velopment time and eliminates the

debugging and software problems
so common with custom setups.
Plug in a module to change your
application.

But, best of all, if your require-
ments change just plug in a new
module. Data Translation has over
20 standard data acquisition mod-
ules, from isolated inputs to very
high speed inputs. Plus more than
50 standard analog I/0 boards.
And each module is totally pin-for-
pin compatible and system trans-

parent. No software or hardware
changes are ever required.
In a hurry? 5-day delivery.

Call Data Translation today
at (617) 655-5300 to order your
analog 1/0 system. Or write 4
Strathmore Road, Natick, Massa-
chusetts 01760, for your free prod-
uct catalog.

DATA TRANSLATION |
T otrathmore Ra . Natick MAOIT60

_(617) 655-5300 Telex 948474

Dozens of analog modules.

One microcomputer interface.
N

Absolute

R ——

A TRANSLATION

BAYA SRS

natna TRA
— s

----------------

Compatlblllty. / 4 ’;/

F
4

SALES OFFICES: AZ 602-994-5400; AR 405-364-8320: C:A 408-248-9616, 213-681-5631, CO 303-837-1247; CT 516-488-2100: DC 30°-636-1151; DE 301-636-1151, ID 801-466-6522. LA 713
780-2511; MD 301-636-1151; MA 617-655-5300; MN 612 438-1129; NJ 516-488-2100; NM 505-292-1212, 505-523-0601: NV 602-944-5400, 408-248-9616; NY 516-488-2100; OK 405-364-8320
TX 512-451-5174. 214-661-0300, 505-523-0601, 713-780-2511, 512-828-2251, UT 801-466-6522; VA 301-636-1151; WI 715-294-3128; WY 303-837-1247; CANADA 416-625-1907

Circle 59 on reader service card
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BI-DIRECTIONAL
OCTAL BUS
TRANSCEIVERS
WITH 3-STATE
OUTPUT DRIVERS

MITEL's ISO-CMOS™ 54C245/74(245

Vs
THE TTL 54LS245/741.5245

SAVE on Power Supply Requirements
® Wider operating voltage range
JVto 65V VS 5V=10%
® Lower current drain
| 1mA VS 100 mA
REDUCE Generated Noise
® Controlled output rise and fall times
>15nS V§ <<15nS
REDUCE dc Loading of Bus Lines
® Lower Input/Qutput leakages
10uA VS 100,.A
NO LOSS in System Performance
® Propagation delays
15nS VS 12nS

SAME 20-Pin Packages

Contact the leader in CMOS technology
for more information:

L — =

P N

1745 JEFFERSON DAVIS HWY

SUITE 611
ARLINGTON, VA 22202
TEL 703-243-1600

Semiconductor
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vibrations of the bone structure.

Accordingly, the microphone is
suspended in the helmet lining and
presses against the forchead. This
provides noise-free transmission in a
100-decibel noise environment
(about that of a noisy subway),
which is typical of fire scenes. Better
still, the helmet has a public address
system. Also, it can generate an
emergency location signal so that if
the fireman becomes injured or trap-
ped he can transmit an alarm to aid
others in locating him. (Dynamag-
netics has gone into bankruptcy, but
Grumman expects another company
to pick up its product line.)

line-of-sight range, as well as within
a 10-story steel and concrete build-
ing. “The radio’s specs were set up
with practicality in the field being
all-important,” Kaplan notes. *“For
example, the up-to-six-channel re-
ceiver [how many depends on the
needs of the individual fire depart-
ment] has a 95% probability of intel-
ligible transmission of a S5-second
message in a 250°C ambient temper-
ature. It can also be used to talk to a
fireman as close as 2 feet away.”
“You can’t consider any of the
communications gear to use radical-
ly new technology,” Kaplan says.
“We merely took a good look at the
fireman’s problems for the first time.

batteries, weighs less than 1Y/
pounds and operates with a S-mile

The complete system, including

cations into the space age.”

News briefs

Anderson to become Rockwell’s chairman

Robert Anderson will be elected to the top spot at Rockwell international
Corp. next February, when Williard F. Rockwell Jr. intends to step down as
chairman of the board, a year earlier than originally planned. Rockwell will be
65 next April. Anderson, whose new title will be chairman and chief executive
officer, joined the Pittsburgh-based firm in 1968 and was elected president
and chief executive officer in 1970. Donald R. Beall, currently executive vice
president, aerospace and electronics, will be named president and chief
operating officer, filling the post vacated by Anderson.

Charles Tandy, director of Radio Shack expansion, dead at 60

Charles D. Tandy, board chairman and president of Tandy Corp., the parent
company of the Radio Shack chain, died in his sleep of a heart attack early
this month. The Fort Worth millionaire, 60, whose annual salary had reached
$847,050, guided Radio Shack from a faltering group of nine Boston-area
ham radio stores in 1963 to a chain of more than 6,500 consumer electronics
stores with sales this year of more than $1 billion. The company recently
launched a chain of Radio Shack computer centers based on sales of its own
$600 TRS-80 personal computer. Phil R. North, a Tandy director since 1966,
was elected chairman and president following Tandy’s death.

Controller maker develops double-action hardware

Xebec Systems Inc., a Santa Clara, Calif., manufacturer of controllers for
cartridge disk drives compatible with Digital Equipment Corp. computers,
has achieved what it is calling a breakthrough in discrete integrated-circuit
microprocessor design. Its new X-2 bipolar microprogrammed unit does the
work of two separate microprocessors but uses little more than the hardware
for one, according to Alton B. Otis, director of research and development.
Controlling two asynchronous subsystems—a disk drive and the host
computer's data bus—the X-2, an integral part of Xebec's Quad cartridge
disk controller, can process instructions in 125 nanoseconds.

CB licenses climb 22% in year, total a record 14 million

The U. S. now has a record 14 million-plus citizens’ band radio licensees
following the issuance of 2.5 million new licenses in the 12 months ended
Oct. 30—a 22% annual growth rate. The Federal Communications Commis-
sion says Texas leads with more than 1 million licensees, followed by
California and Ohio with over 800,000 each.
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Meet the new linear op amps.
They've got quaranteed A.C. performance

Raytheon has always delivered the
highest quality linear devices. We
were thefirstto offeratrue741-type
quad op amp, the RC4136. Now we
are thefirsttogive you two op amps
with guaranteed A.C. performance.

The Raytheon 4156 quad opamphas
guaranteed A.C. performance far
better than the 741-type amplifiers.
Now the designengineer candepend
on having consistent wideband
performance for many audio or
active filter applications.

Parameter 4156 4559
Unity Gain

Bandwidth

(min.) 28MHZ | 3.0 MHz
Full Power

Bandwidth

(min.) 20 kHz 24 kHz
Slew Rate 1.3 15
(min.) V/uSec V/uSec
Input Noise

Voltage (max.}| 2.0 20
20Hz-20 kHz | uVRMS uVRMS
Price (100-up)

Epoxy-BDip | $1.68 $ 98

The 4559 dual op amp has specially
designed low-noise input transistors,
making it ideally suited for use in
low-noise signal processing
applications.

Check over the table of guaranteed
A.C. performance characteristics.
Raytheon has the answer to your op
amp needs.

Use the handy coupon or give us a
call, we'll do the rest. Raytheon
Company, Semiconductor Division,
350 Ellis St., Mountain View, CA
94042. (415) 968-9211.

(I I N S O
= Tell me more. ..
. 0O 4156 Quad Op Amp
B O 4559 Dual Op Amp

Z
o
3
@
|

Title
Company _
Address
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The fussier you are ()
ahout small things —

.the more you'll : ,
like these miniatures.

Dearhorn
Metallized
Polycarhonate
Gapacitors.

No one offers you a broader choice of metallized poly-
carbonate capacitors than Dearborn. These
DELTAFILM® wrap-and-fill tubulars are not only avail-
able in more than 260 standard ratings but are made
in three distinct types: LP66, LP68, LP88. As a result,
you can be highly selective.

- . o

For example, you can choose a Type LP66 to get
capacitance tolerances of * 1, 2, 5, and 10% at excep-
tionally low cost. Or, you can obtain superior electrical

characteristics by ordering a Type LP68 with insulation N .
resistance as high as 200,000 megohm-microfarads N

and dissipation factor of 0.25%. Or, you can take \
advantage of the smaller-sized Type LP88 where space o

is at a premium. 2

This just begins to unfold the options. To see how
fussy you can be in selecting metallized polycarbonate

capacitors, write for Engineering Bulletins 152B, 1548, e!e.ci.romcs
and 156 to Technical Literature Service, Sprague dIVISIOI‘I
Electric Company, 35 Marshall St., North Adams, SPRAGUE ELECTRIC COMPANY
MaSS 01247 LONGWOOD, FLORIDA 32750

SALESOFFICES: 35 MARSHALL ST, NORTH ADAMS, MASS. 01247

SPRAGUE

a
THE MARK OF RELIABILITY %nag{gl v
. FOREMOST IN FILM CAPACITORS S
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Congress will push
DOD to accelerate
procurement cycle . . .

. . . U.S. trails Soviets
in EW, IFF areas,
Ichord says

TV price hikes
desplte sales slip
worry White House

New rfi inquiry
set by FCC;
comments due May 1
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The House Armed Services Committee will push next year to shorten the
Pentagon’s prolonged weapons system acquisition cycle and put more
state-of-the-art hardware into the military’s hands. Research and develop-
ment subcommittee chairman Richard Ichord (D., Mo.) says the procure-
ment cycle, already “‘ridiculously long,” could become even longer under
the Office of Management and Budget’s A-109 procurement policy circu-
lar. The committee’s skepticism of A-109 ““is universally shared,” Ichord
says. Earlier this year, he detailed subcommittee findings [Electronics,
Sept. 14, p. 58]. Ichord attributes most program problems to unnecessary
paperwork during R&D that often attempts to set rigid performance
specifications too early in a program and to prolonged testing and
inadequate funding during the transition to production.

Overlong procurement cycles have already put the U.S. “decisively
behind” the Soviet Union in electronic warfare, target detection, and
identification-of-friend-or-foe hardware, Rep. Ichord declares, noting that
a five-year technology lead is of no value if it is still in development and
not deployable. To rectify the imbalance, he outlined five House commit-
tee goals before the Government Microcircuit Applications Conference
earlier this month at Monterey, Calif. The House committee will focus on
limiting A-109’s fly-before-buy and prototyping requirements to high-risk,
sophisticated systems; tailoring acquisition strategies to individual program
times and costs; guaranteeing future availability of adequate production
funds at the time of full-scale development; ensuring system flexibility by
limiting specifications early in the cycle; and requiring the Defense Depart-
ment to consider upgrading existing systems as an alternative before
initiating the development of new ones. :

Wary of a 1979 recession, White House monitors of consumer economics
say they are concerned that U. S. color Tv makers are increasing prices
despite October’s 2.4% dip in sales to dealers—the first monthly decline
this year. Also, monochrome set sales dropped 6.7% in the month from the
1977 level. Although color and monochrome unit sales are still ahead of
last year by 14% and 8%, respectively, the White House economists call it
bad planning to push prices up when sales start slipping, even though the
increases may be small. The color price increases will be small—an
average 3% to 5% at retail —but they will be the second in a year, the
economists point out.

A new inquiry into radio-frequency interference is being readied by the
Federal Communications Commission in response to increasing business
and consumer complaints. The notice of inquiry under Docket No. 78-369
is expected to be ready in December, with comments due by May 1, 1979.
Nearly three quarters of the rfi complaints come from home-entertain-
ment electronics users, the FCC says, and usually involve citizens’ band,
amateur, broadcast, and land-mobile transmitters. Other malfunctions
produced by rfi involve air navigational aids, pacemakers, truck braking,
and automotive electronic fuel-injection systems, as well as explosive
systems used at construction sites.
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Washington commentary

Competition: the Bell System’s challenge for Charlie Brown

Seventy percent of America’s consumers, run-
ning scared before inflation, favor more tele-
phone industry competition, according to poll-
ster Louis Harris. Close to half of the Harris
sample believes that more competition would
produce better service, and nearly a quarter of it
thinks that competition will lead to lower
charges for local service.

“You must seize the initiative,” Harris told
his telephone company clients, but cautioned,
“It is critical that you do not communicate the
fact that you are accepting competition because
you had no choice in the end.”

Instead, Harris said, *“It would be far better if
you said to your customers—the American
public—something like this: ‘We've had it with
monopoly status and we think you have,
t00. . . . We think the state of technology now
makes competition both possible and desirable,
and we welcome it. . . .”

The Justice Department has had it with
American Telephone & Telegraph Co.’s monop-
olv status for some time, of course. It has been
four years since the department initiated its
most recent antitrust effort against the compa-
ny. The fact that AT&T’s assets of nearly $94
billion make it the largest corporation in world
history troubles Federal prosecutors less than
their conviction that AT&T has abused its enor-
mous leverage in the marketplace to stifle appli-
cations of new telecommunications technology
developed outside its own system (see p. 98).

AT&T disputes the Government’s allegations,
of course, and the Justice Department has a lot
of work to do before it can prove its charges in
court. AT&T, meanwhile, is not standing still.

Beating Justice to the punch

A total restructuring of the Bell System is
just beginning and will continue under the guid-
ance of AT&T's president and chairman-elect
Charles L. Brown. That reorganization will take
a couple of years at least, involving as it does 65
corporate entities including the Long Lines divi-
sion, 23 operating companies, and the respective
manufacturing and research operations of West-
ern Electric and Bell Laboratories. Neverthe-
less, it is a reorganization that should be
completed and operating before any final court
ruling on whether AT&T should be broken up.

That seems to be just what the company
wants to achieve, even though AT&T’s successor
to chairman John D. deButts vigorously denies
it. “Some have speculated that the decision to
reorganize has a pressing ‘hidden agenda’ of
legal and regulatory apprehensions,” Brown

recently told Bell System workers. “There are
no grounds for this speculation. None. Our
agenda is not hidden— but it is pressing.”

What, then, is AT&T’s rationale for its far-
reaching reorganization? It is, Brown says, “a
response to equally far-reaching changes in the
society we serve. And we can expect the pace of
change —organizational and social —to acceler-
ate.” Clearly, Charlie Brown has read his
Harris poll, as well as his Justice Department
briefs. Unlike his predecessor, he is reported to
like the idea of competition— particularly when
his company can compete from a position of
strength. “We are in a time of corporate
strength,” he points out. “There is no better
time for change.”

A new outlook on competition

The selection of Brown for the chairmanship
of an organization whose annual revenues
account for nearly 2% of the Gross National
Product could prove to be a stroke of genius. If
so, much of the credit should go to John
deButts, who seems to have recognized that his
reputation as a tough, uncompromising leader is
no longer appropriate for the times.

Having changed AT&T’s image at the top and
by encouraging competition, Brown may be able
to cut the ground out from under the Govern-
ment’s antitrust suit and its insistence that the
company divest itself of Western Electric
and Bell Laboratories. Brown surely knows that
not everyone in Government shares the Justice
Department’s view that Western Electric itself
should be broken up into several pieces in order
to prevent its dominance of the equipment
marketplace.

That prospect scares some senior officials at
the Commerce and State Departments, for
example. They see the issue in terms of growing
world telecommunications markets in which
AT&T and Western Electric are significant
forces, making important contributions to
increasing the American market share.

Such support from within the Government is
important to AT&T, of course, although it is
probably less critical than gaining widespread
customer support —including that of the U. S.
telecommunications equipment industry. If
AT&T promotes innovation and widespread
competition while sheltering smaller domestic
manufacturers under its own market umbrella,
who will be left to complain? It seems highly
unlikely that any manufacturer would be willing
to stand up in court and denounce the practices
of its best customer. Ray Connolly
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THE INDUSTRY’S MOST ADVANCED
WAFER STEPPER-

THE MODEL 700SLR.

OPTICAL AXIS ——’{
' 2

REFERENCE
TARGEY —___ 4
ON RETICLE S 4
j o - .

The new Electromask
) SLR™ Water Stepper™is

- the industry’s first direct-
on-wafer svstem that
allows you to align
through the system lens

J and not around it for
better accuracy. It provides layer-to-laver registra-
tion of .25 micron, and it will match to 1 micron from
machine to machine.

\With this new order of alignment accuracy comes
high resolution capability that makes possible work-
ing to smaller geometries down to 1 micron. This
results in more functions per chip and boosted yields,
and in the end brings in mare dollars per wafer.

Here is a brief summary of the key features:

« Direct through-the-lens viewing hy remote TV.

 Better alignment accuracy. higher resolution,

and machine-to-machine integrity.

e Facilitates working with smaller geomelries .

IMAGE LENS ————

WAFER
—~ ALIGNMENT
TARGET

'
SLR METHOD

» Offers automatic reticle loading, alignment.
masking. and unloading of up to four reticles.
e Offers automatic wafer loading, prealigning.
leveling. and unloading, using cassettes holding
25 walers each.
 Separate casseltes for unexposed and exposed
wafers
e Simple controls for minimum operator par-
ticipation.
 Provides automatic focus and full exposure to
the edge of the wafer with no wasted surface.
» Can handle both positive and negative resist.
Inquire now about this new Model 700SLR™ it’s
the system designed for production. To arrange for
an lilectromask visit to your facility. or for a system
demonstration at ours, call us direct. For more infor-
mation. use the reader service card.
Electromask. Inc.. a subsidiary of TRE Corpora-
tion, 6109 De Soto Avenue. Woodland Hills, California
91367, Phone: (213) 884-5050. Telex 67-7143.

AN
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Who do you think of
for high-performance 16K RAMs?

Take your pick: our uPD416 standard
family offers a whole range of performance
choices—extending to 120 ns access
time and 320 ns cycle time. In either
plastic or ceramic packages.
Every characteristic of our
nPDA416 family meets or exceeds
industry standards, which means our
parts are suitable for any application

you can
: “al;“e- And P/N ['RAC| 'Re [Tbbr | bz
/\ V.Ve .Ve .een pPDA416-5(120ns|320ns | 35mA [1.5mA
shipping in volume |, piie-3150ns 3750 | 35ma [1.5mA
since August, 1977, | xPDa16-2|200ns | 375ns [35mA [1.5mA
SO you know we pPDA16-11250ns [ 4300s 1 35mA |1.5mA
. puPD416  1300ns [ 516008 [35mA [1.5mA
can deliver parts
when youneed SSRGS
them.

Of course, 16K RAMs are just part of our story.
We also have a broad selection of other
memory components, led by our industry standard

0 100ns 200ns 300ns

1 PD410 Family

3

#PD2102AL, uPD2111AL, MF"Dzme Series |
0 100ns 200ns 300ns

REPS: Action Unlimited. Arlington, TX; Spring, TX. Burton-Medley Associates, Grandview, MO. Cerco, San Diego, CA. Contact Sales, Inc. Burlington, MA. D/Z As-
sociates, Inc., Denver. CO. Electronic Innovators, Inc., Minneapolis, MN. Eltron, Phoenix, AZ. HLM Assoc., Northport, NY: Parsippany, NJ. Imtech, Inc., Cleveland, OH;
Dayton, OH. Kaytronics Limited, Ville St. Pierre, Quebec: Downsview, Ontario; Surrey, British Columbia. L & M Associates, Pikesville, MD; Montpelier, VA. Harry Nash
Associates, Willow Grove, PA. R.C. Nordstrom & Company, Lathrup Village, MI. Perrott Associates, Inc., Fort Lauderdale, FL; Clearwater, FL: Orlando, FL. Santana
Sales, Costa Mesa, CA. Stone Component Sales, Waltham, MA. Technology Sales, Inc., Palatine, IL. Trident Associates, Inc., Sunnyvale, CA. Tri-Tronix, Albuguerque,
NM. Tri-Tronix, NW., Mercer Island, WA. 20th Century Marketing, Inc., Huntsville, AL; Greenville, TN. Woilf's Sales Service Company, Raleigh, NC.

DISTRIBUTORS: Aimo Electronics Corp., Philadelphia, PA, Baltimore, MD. Bell Industries, Bellevue, WA. Century Electronics, Abuquerque, NM; Wheatridge, CO; Salt
Lake City, UT. Norman Davis Electronics. South Euclid, OH. Diplomat/Westland, Inc., Sunnyvale, CA. Diplomat/Southland, inc., Clearwater, FL. Diplomat/Lakeland,
Inc.. Elk Grove Village, IL. Diplomat/IPC of Mass., Chicopee Fails, MA. Diplomat, Holliston, MA. Diplomat/Northland, Inc., Farmington, M. Diplomat/Electro-Com
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4K Dynamic RAM (uPD411), with access time
down to 135 ns, and our highly successful high-speed
4K Static RAM (uPD410), with access times
down to 70 ns. Plus CMOS RAMs, Bipolar PROMs,
1K and 4K Static RAMs, and mask programmable
ROMs up to 64K bits.
At NEC, we've built a reputation for advanced
technology and volume delivery. We're also known
for remarkable praduct reliability —thanks to
experienced designers and meticulous manufac-
turing techniques, backed by 100% burn-in and
testing with MIL-STD-883 methods. The result
is an overall rejection rate of under 0.5%.
What'’s more, we offer thorough customer
support, including documentation, testing, and
special selection. And our engineers
are always available to help with
specific applications problems.
Our new product catalog
will give you a better idea of
just how much we can do for
you, not only in memories
but also in 8-bit and 4-bit
processors and peripherals.
To get your free copy,
clip your business card or
letterhead stationery to this page and send to:
NEC Microcomputers, Inc., 173 Worcester Street,
Wellesley, MA 02181.

If you haven’t thought of
NEC beforq, you will. NE C
Next time.
NEC Microcomputers, Inc.

Corp., Minneapolis, MN. Diplomat/St. Louis, Inc., St. Louis, MO. Diplomat/IPC Corp., Totowa, NJ; Mt. Laurel, NJ. Diplomat Electronics Corp., Woodbury,
NY. Diplomat/Alta-Land, Inc., Salt Lake City, UT. Future Electronics Corp., Montreal, Quebec; Rexdale, Ontario; Ottawa, Ontario. Hughes-Peters, Inc., Cincinnati, OH; Co-
lumbus, OH. Intermark Electronics, Sunnyvale, CA; Santa Ana, CA; San Diego, CA. Kent Electronics, Houston, TX. G.S. Marshall, Sunnyvale, CA; Irvine, CA; El Monte,
CA; San Diego, CA; Phoenix, AZ. Milgray Electronics, Inc., Freepert, NY; Orange, CT. Reptron Electronics, Inc., Livonia, MI. Resco/Raleigh, Raleigh, NC. Semiconduc-
tor Specialists, Inc., Chicago, IL; Burlington, MA; Farmington, Mk Minneapolis, MN; Hazelwood, MO:; Pittsburgh, PA; Dallas, TX; Milwaukee, WI. Sterling Electronics,
Phoenix, AZ; Sun Valley, CA; San Diego, CA; Baton Rouge, LA; Waltham, MA; Albuguerque, NM; Dallas, TX; Houston, TX; Seattie, WA. Summit Distributors, Inc., Buf-
falo, NY. Summit Elec. of Roch., Inc., Rochester, NY. Technico, Inc., Columbia, MD; Roanoke, VA. Western Microtechnology Sales, Sunnyvale, CA.

REGIONAL SALES OFFICES: Western Region, NEC Microcomputers, Orange, CA (714) 633-2980. Eastern Region, NEC Microcomputers, Melville, NY
(516) 293-5660.
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With néw solid-state options ...

RCA helps you

make discoveries
in power design.

New devices. New packages. New parameters.
All from the Powerhouse, yoursource forthe widest
choicein SCRs and Triacs. They offer you thelatest
ways to improve design, reduce costs and in-
crease performance.

A new way to heat. Solid-state induction heating
is now entirely feasible, thanks to our new 40A
asymmetrical SCR (ASCR). The RCA S7310 gives
you 40 kHz frequency, high voltage and current.
Plus high di/dt and dv/dt capability. No need for
50/60 hertz transformers and other bulky parts.

A new way to switch. Now you can design-out
some ofthe problems
you've had with big
dc relays—such as
too much cable bulk
in cars. Use our new
plastic G4000 Series
gate turn-off SCRs
(GTOs)—they can
switch up to 15amps
with as little as -6V
gate turn-off voltage.

A new source for
the C106. This popu-
lar 4A general purpose
SCRandcorrespond-
ing sensitive-gate
triac are now available
from RCA. In the
economical, easily
mounted 3-lead
Versatab package.

Circle 68 on reader service card

New design flexibility for you. From RCA.

Family
§7310

G4000
§860
§5800
C1u6

T2320
T6000

)
50-600

50-400
50-600
100-600
15-600

50-400
50-600

Iy

40

ler
(mA)
50-100

3
200
50
0.200

3-40
10-50

Description Pkg.
Fast Asymmetrical T0-48
SCR

Gate Turn-off SCR T0-220
Gen. purpose SCR 2" stud
Fast switching SCR T0-220
4-amp gen. pur| T0-202
SCR s P

Sensitive-gate triac T0-202
Gen. purpose triac T0-220

A new source for circuit ideas. “Power Options
from the Powerhouse” is a new designer’s guide to

the selection of optimum
RCA solid-state devices
for power circuits. It’s
arranged by application,
with over 40 circuits
shown. This makes it
easy for you to choose
the type best suited to
the job.

For your free copy,
contact RCA Solid
State headquarters in
Somerville, NJ; Sun-
bury-on-Thames,
Middlesex, England;
Quickborn 2085, W.
Germany; Ste.-Anne-
de-Bellevue, Quebec,
Canada; Sao Paulo,
Brazil; Tokyo, Japan.

RCA Power experience
is working for you.



Multichannel codec
from Plessey challenges
per-channel units

40 characters a line
in newLCD
from Hitachli

TV image joins
head-up display
in military prototype

Siemens rejoins
computer joustings
in France

Line up now
for Canon
fine-line projectors

Electronics/November 23, 1978

International newsletter

Taking a different track from other codec manufacturers, Plessey Semi-
conductors in Swindon, UK, is launching its 30-channel, two-chip,
2-megabit coder-decoder. Plessey claims it is cheaper than single-channel
codecs for multichannel pulse-code-modulated applications. The chip set
includes a multiplexer and a codec on a chip made with Plessey’s emitter-
coupled-logic process and an n-mMos digital control chip. It meets European
requirements for a 30-channel A-law—coded system.

Cramming more and more characters into liquid-crystal displays seems to
be the game these days. Surpassing the 32 alphanumerics of Crystaloid
Electronics Corp.’s display (p. 56), Japan’s Hitachi Ltd. is in the final
stages of development of one- or two-line 40-character-per-line displays.
The H2515 and 2516 modules will incorporate Hitachi-designed comple-
mentary-Mos driver ICs operating off +5-v and —7-v supplies. The
five-by-seven-dot characters measure 3.1 by 4.4 mm, in itself a feat of
miniaturization. The displays, to cost $300 to $400, are slated for world-
wide introduction in May 1979.

Seeking to improve military aircrafts’ all-weather capabilities, West
Germany’s Teldix GmbH has developed a prototype system combining on
the windshield a head-up display of flight information and a Tv display of
the outside world. Within the field of view of the HUD system, the TV
image coincides with the pilot’s view of the outside world for a smooth
transition from direct to Tv viewing in twilight or poor visibility. The
combination greatly enhances flight safety, the company says, because
with both displays in the same viewing plane, the pilot need not constantly
shift his vision from the instrument panel to the windshield. Teldix, a
Heidelberg-based firm jointly owned by AEG-Telefunken and the Robert
Bosch group, is also working on a wide-angle HUD system giving a 35° field
of view instead of the more common 25°.

Siemens AG is reentering the French computer market. The prime reason is
to be present on a market that after West Germany’s *“ranks as the
European continent’s biggest and is growing at above-average rates,” the
German company says. Equipment lineup for France encompasses small
business systems, peripherals, and word processors, as well as computers
of the new 7700 and 7800 families [Electronics, Nov. 9, p. 63]. The
company’s decision to reactivate its sales operations in France comes about
three years after the demise of the Unidata computer combine that linked
Siemens, Holland’s Philips, and France’s Ci1.

Canon Inc. is now taking orders for its new line of aligners for fine-pattern
photolithography on silicon wafers. Available now for about $170,000 is
the PLA-520A proximity-mask aligner, which uses a 200-to-260-nanome-
ter ultraviolet source to give a minimum line width of 0.5 um for contact
printing or 2 um when the mask-wafer separation is 20 um. Alignment
precision is 0.5 um. The other two models are similar step-and-repeat
aligners [Electronics, Oct. 12, p.63]. Developed with guidance from
Japan’s Cooperative Laboratory for the very large-scale integration
project, they will cost about $186,000, with delivery to begin next fall. The

69



International newsletter

FPA-211FA can reach a minimum line width of 2 um with alignment of
0.3 um and can process more than 46 4-in. wafers in an hour. The
FPA-112FA can reach a minimum line width of 1.5 um, but it takes 14
steps to expose a 4-in. wafer, rather than the seven of the 211FA, because
it covers little more than half the area in one exposure.

VW, Nixdorf In an effort to diversify its interests, Volkswagenwerk G, West Germany’s
biggest car producer, is seeking to buy itself into Nixdorf Computer AG,
are negotiating Wgest Germany’s leading oﬂiceg-complilter maker. However, it is unlikely
a partnership that vw will become majority shareholder of the privately owned computer
maker, whose sales could reach $500 million this year. Significantly,
Nixdorf is Germany’s most successful computer company in the hotly
contested U. S. market. If negotiations bear fruit, Nixdorf would have the
strong financial backing it needs to keep expanding on the world’s comput-
er markets. For vw, a partnership with Nixdorf would represent its first

engagement in a nonautomotive activity.

Magnetic-stripe Among proposals to an International Civil Aviation Organization panel on

high-security passport cards is one from the UK backing a system using

the magnetic-stripe watermark process from Emi Data in Hayes, Middle-

proposed for passports sex. The icao is secking a passport card with personal data printed in
machine-readable format together with the holder’s photograph. It is
intended to speed customs transit and to detect counterfeit passports. As
an additional security check, the card number is carried on a backing
magnetic stripe, and for this EmI is proposing its watermark system. The
EMI microprocessor-controlled demonstration reader has a read head
composed of a charge-coupled-device array.

watermark process

Germany mediates The German Bundepost is proposing a compromise on an international
character set for viewdata information services linking the domestic televi-
French-British sion by phone to a computerized data bank. Essentially the Germans
viewdata squabble propose that each country keep its own character set, but add a mechanism
for automatic switching to others. This tack would reconcile the incom-
patible French Antiope and UK Prestel services. Great Britain says its
CCITT-based character set provides high security against mutilation of data
for complementary-broadcast information services. For its part, France
claims its character set, which uses back spacing and overstrike to impose

accents, is compatible with mechanical printers.

Motorola, Thomson-CSF, That long-awaited pact on technology transfer among Motorola, Thom-

son-CSF, and the French Commissariat a I’Energie Atomique (CEA) has

finally been signed. Under the deal, Thomson’s Sescosem semiconductor

set technology transfer division gains access to some of Motorola’s bipolar processing tech-
niques, accompanied by a reciprocal second-source agreement. Similarly,
EFCIS (Société pour I'Etude et la Fabrication de Circuits Integrés
Speciaux), the Thomson-CEA joint venture, will get Motorola’s n-mos
production techniques, also accompanied by a reciprocal second-source
agreement.

French atomic agency
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Choose the Right Scope to
HandleYour Measurement Problem:s.

Philips Delayed Sweep.
Alrernate Tirne Buse Display
100MHz Scope
with 3 Charnel
Display Capability

Philips Delayed Sweep,
Alternate Time Base Display
25MHz Scope
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Philips new book on oscilloscopes
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Does 85"
commonality

? N Centronics 6000 series band
e printers have much more to offer
‘ than just high parts commonality; technical
features like an operator-changeable print

band with a choice of EBCDIC character sets and microprocessor control,
for example. Four models — providing superior print quality and a range of
print speeds—75, 150, 300 and 600 1pm, plus design simplicity that pro-
vides exceptional reliability and makes the 6000 series a true family of low
priced, fully formed character line printers.

And, as with Centronics’ matrix printers and teleprinters, the 6000 series
is backed by the largest worldwide service organization of any printer
company, and Centronics’ reputation for reliability.

Write or call for complete 6000 series information. Centronics Data
Computer Corp., Hudson, NH 03051, Tel. (603) 883-0111.

CENTRONICS PRINTERS
Simply Better
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Significant developments in technology and business

E-beam projector
takes giant steps
towards practicality

Solved are problems hobbiing
electron-beam projection

in the race for fine-line

VLSI chip production

Well on its way in the long trek from
concept to feasibility is an electron-
beam image projector that promises
to achieve the I-micrometer line
widths, 0.1-um wafer alignments,
and 0.2-um mask alignments neces-
sary for very large-scale integration.
What’s more, the still experimental
technique will yield these line widths
in production, says Peter Daniel,
head of the development group at
Philips’ British Research Laborato-
ry, Redhill, Surrey.

The Philips researchers have over-
come several of the stumbling blocks
that have prevented electron-beam
projection from becoming as strong
a candidate to replace optical lithog-
raphy as are electron-beam pattern
generation and X-ray lithography.

Achievements. What the develop-
ment group has done is to perfect an
X-ray method of aligning mask and
wafer and to refine the magnetic
focusing system to reduce image
distortion radically. Also, a high-
speed photocathode allows operation
in a less-than-perfect vacuum.

Also at work on the technique is
Electron Beam Microfabrication
Corp., San Diego, Calif. President
William Livesay says the company,
which owns the rights to the initial
electron-beam projector work of
Westinghouse Electric Corp., has a
U. S. Navy contract for a machine
that will produce 0.5-um line widths
with 0.2-um alignment accuracy at
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an output of 60 wafers per hour.
Delivery may come in late 1979.

Philips has reached the point of
turning out working circuits: simple
shift registers with 1-to-2-um gate
windows and bubble-memory cir-
cuits [Electronics, Nov. 9, p. 63].

In operation, a chrome-on-quartz
mask 4 inches in diameter is coated
with photoemissive caesium iodide
and loaded into the imager vacuum
chamber (see diagram). Illumination
from an intense ultraviolet lamp

causes electron emission from the
unmetalized mask areas. The elec-
trons are accelerated onto the slice
by a 20-kilovolt electrical field and
focused by a parallel magnetic field.
Complete exposure can take as little
as 30 seconds.

For alignment, current in the
deflection coils is adjusted to shift
the image, thus aligning mask and
wafer grid markers. An ac signal,
imposed on the deflection coil’s
current, causes the image to oscillate

DEFLECTION +20KkV
CoILs
T _-Focuscoit
X-RAY DETECTORS was

ULTRAVIOLET LAMP

MAGNETIC FIELD
— WINDOW
SLICE ) ROTATABLE MASK HOLDER
|
W 1
\\
h
/ TABLE
| V4 7 7 © - 7771

l VACUUM PUMP

Finer lines. Electron-beam image projector is moving into the race for VLSI lithography
equipment, now that Philips has solved such key problems as alignment and tocusing.

73




Electronics international

across the wafer. Because the wa-
fer’s grid marker is made of tanta-
lum, this oscillation yields a modu-
lated X-ray output signal propor-
tional to the misalignment. Phase-
sensitive photodetectors with the
same grid patterns as mask and
wafer pick up the signal and apply it
to an analog servocorrection system.

Philips developed a focusing air-
core magnet with a field that is
uniform to within a few parts in 10°
over the entire wafer surface. Such
an accuracy keeps image distortion
to less than 0.1 um.

Also significant is the switch to
caesium iodide, which is relatively
insensitive to vacuum and deposition

conditions, says Daniel. Thus it is
possible to shorten the pump-down
time since full vacuum is not neces-
sary. Also, the high emitted electron
energy gives higher resolutions.

Flatter wafers. Philips is attacking
another important problem: wafer
bowing, which can distort the image
seriously in VLSl patterns. It has
come up with an electrostatic chuck,
which flattens the wafers.

Problems remaining to be solved
include reduction of image contrast
because of back-scattered electrons
returning to the wafer surface and
correction for proximity effects.
However, the firm hopes for routine
use in production within five years.[]

West Germany

Bloodless blood test under development;
infrared spectroscopy is the secret

A fallout from research on the
controlled fusion of atomic nuclei
may soon radically simplify blood
analysis. Nils Kaiser of the Max
Planck Institute for Plasma Physics,
Garching, West Germany, has devel-
oped an infrared spectroscopy tech-
nique that determines the concentra-
tion of various substances in the
blood faster and more accurately
than the methods that require taking
samples from the patient.

Kaiser is putting together labora-
tory equipment to implement his
blood test method. The patient simp-
ly presses his lips against a small,
flat plate (as Kaiser is doing in the
photograph). By using infrared spec-
troscopy principles, the equipment
determines the content of substances
in the blood like ethanol, glucose,
cholesterin, or uric acid.

The basic idea for the new test
came to Kaiser a number of years

ago when he was a research assistant
at the Max Planck Institute for
Physics and Astrophysics. There he
encountered work on measuring the
instabilities and the density of ions in
a plasma with microwaves —work
that was related to the controlled
fusion of atoms.

A variation of these microwave-
measuring principles underlies the
new blood test method. It uses a
2-watt carbon-dioxide laser emitting
IR light at a 10.6-micrometer wave-
length. The light hits an ATR (atten-
uated total reflection) plate and is
evenly distributed over the object to
be examined, in this case the lips.

Absorption. The radiation pene-
trates the lips’ blood cell walls to a
depth of about three wavelengths, or
roughly 30 um, and induces vibra-
tions of the blood molecules. Specific
molecules absorb specific laser light
components;, the higher the mole-
cule’s concentration, the greater the
absorption. “In principle, the meth-
od is based on ordinary infrared
spectroscopy,” Kaiser says (see
‘““How infrared spectroscopy
works”’).

For detection of the absorption
rate, one substance is measured at a
time, subtracting the effects caused
by such interfering substances as
water and by other substances to be
measured. The ATR crystal measures
the values of the substances; an IR
detector determines the changes in
beam intensity: and its output goes
to a strip chart. An oscilloscope also
could show the results, Kaiser says.

As development progresses, he
intends to provide computer evalua-
tion with a unit contained on a few
plug-in printed-circuit boards. Each
tester would undergo a calibration
process against a sample of blood,
and for subsequent analysis, the
operator would compare the display
with a standard chart, or in the case
of computer analysis, the calibration
figures would be stored in memory.

The institute sees the method as a
valuable and accurate tool in the

No blood. In experimental blood analyzer,
the subject presses his mouth to a plate, and
infrared spectroscopy measures substances
in the blood flowing through his lips.
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How infrared spectroscopy works

Spectroscopy is the measurement and interpretation of the electromagnetic
radiation absorbed or emitted when molecules, atoms, or ions change from
one internal energy level to another. Such a change could be caused by
incident radiation of the kind supplied by a laser.

In the case of molecules, the wavelengths corresponding to the energy
transitions that occur are mainly established by mechanical motions like
rotation and vibration. These motions show up in the infrared region of the
spectrum —from beyond the red end of the visible region at 0.8 micrometer
to about 100 um, where the microwave region begins. The molecule’s
electrical properties determine the intensities of the energy transitions.

Energy-level changes in the IR region are always absorptions rather than
emissions; that is, radiation is absorbed from the incident beam as a function
of its wavelength. Energy given off by the molecules is not a factor.

In order to determine whether a given type of molecule is present, it is only
necessary to pass a range of IR wavelengths through the substance and note
the position and intensity of the peaks and valleys of the detected beam. Use
of a spectrum *‘dictionary™ then shows what materials are present.

early diagnosis of many diseases and
in other uses. For example, it can
measure the blood’s alcohol content
to within 0.001%. However, the
institute cautions that much develop-
ment work is needed before the
tester will evolve from its present
rather unwieldy setup into a handy
little unit.

“The test could be part of mass
examinations of large groups of
people,” Kaiser says. “Those whose

blood values deviate from the norm
could be screened and forewarned.”
Diabetics also could use the analyzer
to determine the glucose content of
their blood easily and painlessly.
Besides medical applications, he
foresees some industrial uses for his
method. Examples are around-the-
clock tracing of sulfur in waste water
coming from paper-making plants
and monitoring of the level of a
substance in chemical processes. [

The Netherlands

Ten billion bits fit onto two sides
of 12-in. disk for optical data recorder

In the offing for computer archives
may be a radically different storage
concept. It is an optical data record-
er that packs onto a two-sided 12-
inch transparent plastic disk 10
billion bits that can be accessed in
milliseconds.

Philips Data Systems unveiled its
optical recorder [Electronics, Nov. 9,
p. 64] early this month at the parent
company’s laboratories in Eindhov-
en, the Netherlands, where the
system was developed. There is no
plan to put the system on the market
right away, so company spokesman
at the moment will not come up with
precise price and performance com-
parisons. But there is no doubt that
costs per bit will be slashed.
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The optical recorder already
boasts a capacity at least double that
of magnetic disks, and that advan-
tage should become even greater as
developmental work proceeds. What
is more, the current 250-ms mean
access time for the 5 billion bits on
each side will be bettered. The best
hard disks will store slightly more
than 5 billion bits total, but they
have a much better access time:
about 30 ms.

Diode and disk. Crucial to the
optical recorder are its diode laser
and the grooved optical disks into
which data is burned, points out
Kees Bulthuis, who led the team that
developed the system. The laser, a
0.1-millimeter-square chip of gal-

No short-cuts!

Graghill
oolid State
Relays

are made
to keep switching
reliably

Micro Cube
package

Standard
package

Commercial
package

If you are concermned with product
performance, nothing less than
Grayhill Solid State Relays will satisfy
your quality needs, because they are
manufactured without the short-cuts
that can adversely affect performance.
Designed to switch inductive loads,
Grayhill Solid State Relays have
built-in snubber networks with high
DV/DT characteristics and a high
blocking voltage rating. This means
continuing reliable performance, and
lower total product cost. Grayhill Solid
State Relays are available in optically
isolated, transformer isolated and reed
relay (Hybrid) versions (most with zero
voltage turn-on), in six package styles.
Ask for your free copy of our Engineer-
ing Bulletins on Grayhill Solid State
Relays.

-
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lium aluminum arsenide, makes pos-
sible a compact optical system that
weighs only 40 grams. The grooved
disk, with a pitch of 1.67 micromet-
ers for the tracks, provides access to

data blocks in the disk without
requiring a tracking system of near-
absolute accuracy.

The optical recorder has much in
common with the video long-play
(vLp) disk system Philips is pushing
for television. The data is stored as
1-um holes on a surface of the disk
and read out by reflection. Where
there is a hole, the light level is fow
because the light passes through;
where there is no hole, the light
reflects back at a bright level. Tke
lows ard highs correspond to the 0Os
and Is of binary data.

Writing data. To write data in, the
diode laser is modulated to match
the bit stream being recorded as the
disk spins at 2.5 revolutions per
second. The light pulses are focused
onta the disk by the optical
system —the laser develops about
50 milliwatts in 50 nanoseconds at a
wavelength of 820 nanometers. Be-
cause of scattering, only some
12 mw gets to the disk, enough to
burn micrometer-size holes in a 300-
angstrom-thick layer of tellurium-
based material that coats the disk.
Readout by reflection, with the
diode operating at much lower
power, can follow immediately. The
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Light storage. Under development at Philips
is an optical data recorder that uses a
doubled-sided 12-in. disk and an ultra-
compact diode laser to store 10 billion bits.

readout speed is also 2.5 revs/s.

Because the system has random
access, data written into the 45,000
spiral grooves of the disk must be
paired with an address so that it can
be easily found again. To handle
that, Philips divides each track into
128 sectors. Identification headings
for each track sector are impressed
into the disk when it is fabricated,
using VLP mastering and replicating
techniques.

These headings, which take up
about 10% of the sector, are a quar-
ter of a wavelength deep; the groove
that follows for the remaining 90%
of the sector is about half that. As
many as 1,000 bits (including redun-
dancy bits) can be written into each
of the 45,000 by 128 sectors.

Actually, the disk is a sandwich of
two 12-in. transparent disks sepa-
rated by an air layer. The grooves
with the tellurium-based sensitive
coating lie on the inside, where they
are protected from fingerprints,
scratches, and dust. For the read-
write operations, the laser light is
focused through the 1-mm-thick disk
onto the recording layer. O

France

LLab makes devices
of organic thin fims

Potentially practical applications of
organic thin-film technology are
under test in a French laboratory
and show enough performance to
interest several French instrument
firms and users. Among the devices
are a hygrometer, currently being
examined by the French national
meteorological office, capacitors,
which “interest all French capacitor
manufacturers,” according to their
developer, and photoresists.

The main work on the organic
thin-film technology is being done in
the French atomic energy agency’s
electronic research labs at Saclay,

southwest of Paris. The engineer in
charge of the research, Jean Mes-
sier, says the big advantage of organ-
ic films over the more widely known
metal films is stability. “Organic
films are naturally stable in very
thin, even monomolecular, layers
when compared with inorganic films
deposited by such methods as pulver-
ization under vacuum,” he says.

Others. Though Messier’s group is
not alone in studying thin organic
films for electronic applications,
there are few other efforts. “General
Electric at Schenectady, a few Japa-
nese firms, and the University of
Marburg in Germany are among
the other groups involved,” he says.

The work at the Laboratoire
d’Etudes et Recherches Avancées
(LERA) has involved a wide variety of
organic substances. Among the sim-
plest are those based on stearic acid
or those with the behenate radical,
lead or calcium for example.

One of the devices developed by
the laboratory is a hygrometer. This
device incorporates an organic film
less than 300 angstroms thick and a
very fine, water-permeable gold strip
150 A thick. Messier is trying differ-
ent types of organic substances, such
as calcium behenate.

The hygrometer exploits the film’s
affinity for water—the ease with
which water infiltrates into natural
or induced faults in it—which in
turn alters its dielectric capacity.
The operating range so far achieved
is about —20°C to 60°C. Messier
says that the cost-performance ratio
looks at least reasonably close to that
of other approaches.

Another field where LERA thinks
its work is showing promising results
is in capacitors. Messier maintains
that for high-performance applica-
tions, the organic thin films are
better as a supplement to thick films,
rather than doing the whole job
themselves.

“Once the film has to be very
thick, you are better off with a poly-
ethylene layer,” he says. In a combi-
nation capacitor, the organic film
lowers the rate at which electrons
can flow from the metal conducting
surface to the dielectric.

One prototype developed by LERA
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is made up of a sandwich of alumi-
num filled with an aluminum oxide
layer and an organic film as the
dielectric. The A1,O5 is 200 A thick;
the film a mere 25 A.

Performances so far achieved are
electric fields on the metal surface of
3 million volts per square centimeter.
Messier believes that under opera-
tional conditions, a figure of more
than 1 million volts would be more
appropriate. Capacitance is 100 na-
nofarads per square centimeter.

The device should be easy to make
in volume, according to Messier.
Preliminary results show it should be
possible to produce 800 of these
capacitors on one silicon slice.

The lab is investigating the practi-
cality of organic-film techniques for
photoresists. Using X-ray polymeri-
zation, it has produced high-resolu-
tion 500-A-thick photoresists.

So far the handicap is speed. “We
have to find molecules that give you
sufficient speed and sensitivity to
make the process economic,” Mes-
sier says. O

Japan

Integrated switch
holds four crosspoints

Under development for the Nippon
Telegraph and Telephone Public
Corp. is an integrated pnpn switch-
ing chip that may replace four elec-
tromechanical crosspoints in elec-
tronics exchanges. Engineers at the
Musashino Electrical Communica-
tion Laboratory say their experimen-
tal switch can withstand voltages of
more than 350 volts, a level that has
not been attainable in integrated
devices.

The high voltage rating is neces-
sary to withstand electrical surges,
including those caused by lightning.
Moreover, the insulation resistance
of a phone system’s cables is tested
with voltages on the order of 300 v.
To achieve this, the chip’s developers
are paying careful attention to
dimensions, doping, and dielectric
isolation. They also added field
plates to the 16 individual switches
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Switching chip. The Musashino Electrical Communication Laboratory is developing an
integrated circuit, containing 16 switches, that has a voltage rating of more than 350 V.

formed on the integrated circuit.

The individual switches are very
large for integrated devices, with an
effective area on the order of 250
square micrometers. Moreover, the
p-gate-to-n-gate spacing is about 45
pm, and the depth of the individual n
islands is an order of magnitude
greater than in logic circuits. The
doping of the n region is 14 ohm-
centimeters.

Isolation. To provide dielectric
isolation, the Musashino lab is using
the Epic fabrication process, in
which the silicon is etched to form
n-type protrusions, followed by depo-
sition of a thick polycrystalline layer.
Then the original wafer is ground
away, leaving only dielectrically iso-
lated islands imbedded in a polycrys-
talline matrix.

The added field plates control the
electrical field at the surface of the
planar junctions and so increase
breakdown voltage. They are exten-
sions of the anode and p-gate contact
metalizations.

As well as a high voltage rating,
the experimental switch boasts good

switching characteristics. On-resist-
ance is on the order of 5 ohms, which
reduces the attenuation of selected
circuits to negligible values. Off-
resistance is more than 150 meg-
ohms, which has a similar effect on
crosstalk.

Memory. The chip contains low-
voltage pnpn memory circuits that
maintain driving information during
crosspoint polarity reversals that
could cause the pnpn switch to stop
conducting. Also included are con-
stant-current driving circuits, as well
as error-protection circuits that de-
crease the sensitivity of the vertical
npn transistor structure. This ena-
bles the switch to withstand voltage
changes as rapid as 200 v in 100
nanoseconds.

Although there are 16 switches on
the chip, they form only four cross-
points. Each circuit consists of two
wires, so two switches are needed in
the crosspoint. Another two are
connected in reverse at each cross-
point so that connection will be
maintained for either polarity of
voltage.
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Patented single-control tun-
ing and simplified channel
selection make this 520MHz
synthesized signal generator
a lot easier to use. Its low
price makes it a lot easier
to buy.

The Racal-Dana 9081 is a superior
concept in signal generators:
synthesized performance with
analog tuning. It's the easiest
synthesized signal generator in
the world to use, giving you maxi-
mum precision and accuracy with
hands-off control. At under $4500,
there's nothing else on the market
that even comes close.

The 9081 has full amplitude,
frequency and phase modulation
capabilities, with automatic level-

_The other B saoni "
synthesized signal generator Radio communications test-
just became obsolete. ing was never easier. You can
change frequency in channel-
related steps by using either the
main tuning control or the pat-

ented channel step switch.

There are many advantages
to the 9081 in tuning, accuracy,
stability, flexibility, portability and
sheer excellence. Get the whole
new story on synthesized signal
generators. Call or write for more
details.

Racal-Dana Instruments
Inc., 18912 Von Karman
Avenue, Irving, CA
92715. Telephone:

: “""'"" ’-?.- [°W | 7vsssi2zs

RACAL-DANA
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I Under its friendly exterior lurks
the power of a minicomputer.

The new System 35 delivers minicomputer
performance while retaining those friendly characteristics
of a desktop computer. Consider these features:
Big Memory—you choose from 64K to
256K bytes of internal read/write memory, of which
all but 12K bytes are available for your programs
and data. With 256K bytes, System 35 can manage
an array of over 30,000 12-digit floating-point numbers.
That’s big problem-solving capacity.
Enhanced BASIC Language possesses some
powerful, convenient features you’d normally find
only in FORTRAN or APL. It's the same HP enhanced
BASIC used with System 45 so you can step up to a bigger
system without having to rewrite your programs.
Assembly Language is an option for those who
are skilled assembly programmers to provide increased
power and speed for data acquisition and control applications.
Real-time 1/O performance makes System 35 an extremely
powerful desktop controller. With direct memory
access, buffered 1/0O, 15 levels of priority interrupt, built-in I/O
drivers and standard interface options, System 35
handles data acquisition and control tasks with ease.
Yet with all its built-in performance, System 35
remains a friendly, easy-to-use computer. It integrates essential
functions such as alphanumeric display—your choice
of 24-line CRT or single line LED —typeuwriter-like
keyboard, and a 217K byte magnetic tape drive in one trim,
portable package. If needed, you can easily plug in
external HP peripherals such as printers, plotters and
floppy discs which, for convenience, use the same
mass-storage commands as the built-in tape.
For immediate information on System 35, call
your local HP desktop computer representative. For
literature, send us the coupon, which will
expedite its return, or circle our reader service number.

[J Please have an HP desktop computer representative call.
[0 Please send me general literature.

[0 Iam interested in data acquisition and control. Please send
the technical supplement.

I_
|
I
I
I [0 l'am interested in assembly language programming. Please
I send the technical supplement.

I

I

I

I

I

L

Title _Phone -
Organization _ =

Address - _
City/State/Zip -

HEWLETT w PACKARD

3404 E Harmony Road. For: Collirs, Colorado 80525

I
I
I
|
I
Name — I
I
I
I
I

3404 E. Harmony Road, Fort Colhns, Colorado 80525 £ 11/23/78

Circle 81 on reader service card e

For assistance call: Washington (:301) 94#%-6370, Chicago (312)
2559800, Atlanta (4D4) 955-1500, Los Angeles (213) 877-1282
Ask lor an HP Desktop Computer ‘epresentative.



TEST DATA

-

UNIQUE R-N SINGLE CONTACT
DESIGN PROVES SUPERIOR

They deliver 4 times greater holding force on
your IC leads.

In o tough. 50-G shock test of 25 ICl. sockets
not a single IC package came loose from the socket!
More convincing proof that vibration problems are
ended with R N's new low profile ICl. sockets.
Socket density in multi-layer board can now be
increased without sacrificing reliability.

...and this FULL LINE of low-profile R-N ICL
sockets is priced very. very competitively.

Beryllium copper ———» /( Vel — Back fold™ contact
for 36'% greater design provides
contact strength nger spring contact
than other commonly for maximum

used cotact alloys pressure against
IC lead

Self lock leads hold

socket firmly during

high speed wave “Side wipe'

scldenny Also, this design meets

bump’ restncts solder flat, smooth

flow and prevents side of IC lead

solder wicking for perfect
contact




low profile DIP socket MYTH

¢, ..TWO contacts b

minimum

are not thdrawal Fat-Skinny TESTS PROVE*
more reliable R
than ONE!?*”

for low profile sockets
provides —
4 TIMES BETTER

IC RETENTION FORCE
Surprisingly, a low prefile (.150" high) DIP than competitive
socket is a different breed of cat when it comes to low profile dual-leaf sockets
engineering in contact reliability. Most standard
DIP sockets have dual contacts. (R-N's dual
“side-wipe” contacts are among the most reliable
in the industry.) But, when you shorten the
contact length to achieve the “low profile” you
lose a great deal of contact force and IC reten-
tion strength. So, to achieve effective low profile
socket reliability you must redesign the contacts

Minimum withdrawal forces

8oz o

and make them out of the strongest contact SORCERET SOCAKET SO%KET SO,,?.SET
material available. * In “Fat-Skinny test,” withdrawal forces are measured using the smallest size

(.008") lead after insertion of largest size (.012") lead.

Representative NORMAL FORCE Test Scores for 10 R-N
ICL low profile sockets

TEST SOCKET NORMAL FORCE *
1o 410 grams
2 465 grams
Yoo 0abaaooann G000Gaa008000000803005ag 480 grams
G 465 grams
S e .i...............395grams
[ 425 grams
T 465 grams
8 . oo.o.........395grams
5 410 grams
100, 425 grams

AVERAGE - 430 grams
This force is 4 to 5 times greater than average dual contact socket NORMAL FORCE

" d
Low .150 proflle of ICL socket reduces board * NORMAL FORCE means ‘orce perpendicular or at right angles to IC lead. The single
density by 26%. ICL contact exerts this kind of force against the IC lead when inserted into the socket.

WRITE TODAY for latest R-N *“Short Form™ Catalog of R-N production DIP sockets.
Contains full specs. dimensions and material data. Get yours now.

OLINS ON
NUGENT ING.

®
8

00 East Eighth Street, New Albany, Indiana 47150 « Phone: (812) 945-0211-—-TWX: 810-540-4082
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Work befere pleasure:
in Corpus Christi.

Locating your new plant in Corpus Christi, in the state
with the nation’s number one business climate,*
may well be the shrewdest business decision you’ve
ever made. Consider these prime factors:

1) highly productive workers; lower operating
costs;

2) absence of state income taxes, either corporate
or personal;

3) low average unemployment insurance tax rate;

4) strong right-to-work laws.

We’re near San Antonio, Dallas-Fort Worth and
Houston, the Southwest’s three best markets.

And transportation facilities are excellent. Served
by five airlines, we’re on the Intracoastal Canal, have
the deepest port on the Gulf of Mexico and railroad
lines directly into Mexico.

But that’s not all. You’ll enjoy year-round sun-
shine and surf, fabulous hunting and fishing—more
recreational opportunities, in fact, than you’ve ever
had before.

Choose Corpus Christi because it’s smart business.
The better way of life is a bonus.

Available now for sale or lease: buildings ranging up to

50,000 square feet. Long-term financing can be arranged.

84 Circle 84 on reader service card

[m—————————

Please send me more information on in-
I dustrial sites and the Corpus Christi
area.

Name

Title .

Company

Street

Zip
Brodie Allen, Director

Corpus Christi Industrial Commission
P.O. Box 640- MB

Corpus Christi, Texas 78403

(512) 883-5571

SN D T Ik EEE T EEE SN IS .
*From a study by the Fantus Company, plant location consultants.

Corpus Christi

Sparkling City-by-the-Sea

l
I
I
I
I City/State
l
l
I
I

e i e s e ] o T

4

o
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There is one large overriding reason. Reliability!

Each CTS SIP and DIP network is 100% value
and tolerance tested before shipment. And, with
more than 1 billion element hours of extended
load life testing, CTS resistors have exhibited
a failure rate of only 0.00047%/1,000 hours @ a
95% confidence level.

CTS networks are built reliable.. using top
quality materials, precision screening equipment,
proprietary cermet formulations and computer
controlled lasers for fine tolerance adjustment.
Terminals are anchor-locked into the substrate

CTS corpPORATION

ELKHART, INDIANA

See for yourself

why design engineers

Specify more CTS cermet resistor networks
than any other make.

for maximum mechanical and electrical reliability.

CTS has been a leader in custom designed
circuits for over 15 years. Ask us about custom-
izing your special network requirements or choose
from 400 standard part numbers available off the
shelf from authorized CTS distributors.

For the utmost in cermet network reliability,
quality and availability, you can't choose a better
network source than CTS. Send for your free
samples and resistor network catalog today. Write
CTS of Berne, Inc., 406 Parr Road, Berne, Indiana
46711. Telephone: (219) 589-8220.

A world leader in cermet and variable resistor technology.

Electronics /November 23, 1978

Circle 85 on reader service card 85



Teradyne finds the practical solution.
No. 8 tn a series.

Real-time bit mapping

A dazzling new way to evaluate semiconductor memories.
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A visual presentation of failing bits under varying test
conditions is essential to any understanding of a
semiconductor memory'’s faillure mechanism. To
date, the most any test system has had to offer in this
respect is a CRT raster scan, which displays failing
bits in real time but which usually lacks any means for
storing the data. As the dots disappear from the CRT
screen, the data and any possibility of computer anal-
ysis disappear along with them.

Real-Time Bit Mapping, recently developed by
Teradyne, goes so far beyond the conventional tech-
niques for bit-fail analysis that it is sure to become de
rigeur in any evaluation of memory performance.
Beyond that, it is of major value on the memory
production line, where it serves as a real-time mon-
itor of device quality.

Available as an option with the J387 Memory Test
System, RTBM permits on-the-fly modification of a
test program (the standard production-test program,

86 Circle 86 on reader service card

as arule) and real-time display of the
resulting bit failures. The display is
in full color, with the accumulating
layers of bit failures shown from
one end of the spectrum to the
other. An address descrambler en-
sures that the bits are shown in their
correct topological positions. The
operator uses a joystick to pilot a
cursor around the screen, chang-
ing program levels and timing, se-
lecting operating modes, recalling
patterns, and in general feeling
like Luke Skywalker at the controls.
The display also reports operating
mode, level values, x-y addresses,
bit-fail counts, and various other
items of interest. The 19-inch screenis big enough to
serve as both scoreboard and bit map for most mem-
ories, but if greater resolution is needed, any portion
of the display can be instantly expanded.

The color terminal and the joystick are the most
spectacular aspects of RTBM, but the basic ability to
catch, accumulate, and process bit-failure data is
available with or without the color terminal. The
RTBM capability opens up all kinds of possibilities.
One can, for example, use it as a bit-masking device
in a search for “soft” errors. One bit-fail pattern can
be used as the mask for subsequent passes, or the
mask can be nverted so that all bits except those
masked are ignored.

But to the engineer, nothing can match the sensa-
tion of shifting into checkerboard and watching a
kaleidoscope of bit failures change before his
eyes. From now on, anything less will be distinctly
second class.
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Probing the news

Analysis of technology and business developments

Equipment costs worry chip makers

Added to the costs of R&D needed to keep up with VLS,
prices could cause next shakeout of semiconductor companies

by William F. Arnold, San Francisco regional bureau manager

The skyrocketing cost of doing busi-
ness, not a market downturn, will
cause the next big shakeout in the
semiconductor industry. That’s the
conclusion of many industry leaders,
who believe that the soaring price
tags of production equipment, cou-
pled with the volume of research and
development required to compete in
the emerging era of very large-scale
integration, will drive marginal com-
panies out of the market.

The result, an industry dominated
by several large chip suppliers,
would have profound effects on the
marketplace and even the pace of
technological innovation itself.

“The day has changed and
changed so rapidly that people
outside the industry don’t realize it,”
declares C. Lester Hogan, vice
chairman of Fairchild Camera and
Instrument Corp., Mountain View,
Calif. Simply stated, he believes that
only a handful of U.S. integrated-
circuit manufacturers and an equal
number overseas can come up with
the ante needed to stay in the game.

Agreeing, Pierre Lamond, vice
president and technical director of
National Semiconductor Corp., San-
ta Clara, Calif., says that as the
industry becomes more capital-
intensive, the odds favor fewer and
larger semiconductor companies.
But both he and Hogan think there
will be room for small, specialized
custom IC houses and companies
with rich partners.

Big spending. To meet demand,
stay competitive, and prepare for the
future, semiconductor makers are
already pouring scads of money into
new processing lines and plant
expansion. For example, Intel Corp.,
Santa Clara, Calif., which is grow-
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ing 50% this year to reach an annual
production of about $440 million,
will spend $90 million to $100
million this year and the same again
next year, according to Andrew S.
Grove, executive vice president and
chief operating officer.

National, a $500-million-a-year
company, will spend $90 million this
fiscal year, virtually all of it for new
capital equipment, Lamond states.
And Fairchild now has about two
dozen projection aligners in its two
Silicon Valley plants that cost
$250,000 each with automatic align-
ment features, Hogan says.

As chip makers strain to swallow
these expenses, they face the specter

of even higher costs downstream. A
wafer-fabrication production module
that cost $2 million five years ago
now costs about $10 million and will
quintuple again in five years, esti-
mates Willard L. Kauffman, direc-
tor of Intel’s component production.
And, of course, companies need
more than one. Ze’ev Drori, presi-
dent of Monolithic Memories Inc.,
Sunnyvale, Calif.,, predicted at a
recent Senate hearing [Electronics,
Nov. 9, p.46] that mask aligners
would double in price to $500,000
each in the next several years, a high
bill for a $38.5-million-a-year com-
pany to pay.

Obviously, inflation fuels the rise;
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Probing the news

but Jim Bagley, manager of auto-
mation systems at Texas Instru-
ments Inc., Dallas, says that it is not
fair to use increased costs as a
measure of inflation. “What it does
measure,” he says, *is the cost
required to stay at the leading edge
of technology.” He thinks that
*“everyone is concerned with the fact
that the cost of equipment required
to stay at the leading edge is going
up very rapidly and that our ability
to affect that cost is hampered by
the fact that we’re trying to expand
the technology so quickly.”

Others, such as J. Fred Bucy, Ti's
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president; John Shroyer, assistant
vice president in charge of process
lines at Mostek Corp., Carrollton,
Texas; and National’s Lamond point
out that the equipment coming on
stream also boosts precision, capac-
ity, and yield. Paul W. Reagan,
group vice president for equipment
maker GCA Corp.’s GCA/IC Systems
group in Burlington, Mass., says
“vLsl is clearly the forcing factor in
equipment sophistication and equip-
ment costs,” but no more labor is
required for 5-inch wafers than for
3-in. ones. ‘“The yield increase
means big economic gain,” he says.
Not fast enough. Intel’'s Kauff-
man, however, disagrees. He says
that although the number of good
dice produced by new equipment is
rising, it is not keeping up with the

88
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rise in equipment costs. Another cost
factor, according to one semiconduc-
tor executive, is that “the market is
sold out, and the equipment vendors
are getting as much as they can.”

Although most generally agree
that rising costs are a problem, some
differ on its magnitude and its conse-
quences. Ti's Bucy, for example, does
not think small companies will
necessarily be forced out of business.
The ones affected will be *‘those
companies that are not running an
adequate return on investment. They
might have to cut back, but that goes
for big companies too.”

Rising costs are having an impact
on both chip manufacturers and
equipment makers, according to
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James Gallagher, senior vice presi-
dent for operations at GCA. Speaking
as president of the Semiconductor
Equipment Manufacturers Institute,
he says that there will be no prolifer-
ation of new IC makers, for one
thing, and that the ones that exist
now will have to do far more detailed
analyses of proposed equipment pur-
chases to ensure a good return on
investment.

Effects on vendors. Probably the
most notable impact of these rising
costs on the equipment manufactur-
ers themselves, as Gallagher sees it,
is that in order to provide the
evidence of that fast and certain
payoff, they will have to give chip
makers better support. “They will
have to run some of the processes
themselves to prove the benefits of

the equipment,” he says.

Moreover, device makers will in-
creasingly insist on manufacturers
training the former’s workers on the
equipment. “That will mean break-
ing down some of the traditional
confidentiality of the semiconductor
industry and make for a closer part-
nership between the two,” Gallagher
says. Agreeing is lan N. Tainsh,
controller of Perkin-Elmer Inc.’s
Ultek division in Mountain View,
Calif.

Fairchild’s Hogan sees rising
equipment costs as part and parcel
of the whole problem that vLsi1 pres-
ents to chip makers. With the
advancing technology, “it isn’t as
obvious today what to do tomorrow
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as it was yesterday,” he says. With
the increasingly more powerful cir-
cuits that the new processing tech-
nology is giving 1C makers, Hogan
believes it no longer will be obvious
what to put onto the chips or how to
sell them. He thinks that vLsi will
force vertical integration and, with
fewer companies, could tend to slow
down innovation.

National’s Lamond adds that
companies also will *“have to have
the marketing strength to sell the
volume” that the new equipment
turns out. Also important, he be-
lieves, is that surviving companies
will have to have the R&D commit-
ment to keep improving yields to
justify the equipment cost and com-
pensate for lower chip prices. This
favors large companies, he says. [l
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The newest member of
500 Measurement and C@

620 family, the S
e provides a si
us types of 170 sign
only used in measur d centrol applications.
contact closures, TTL or other voltage levels,
cy inputs and low-level analog vcltages Its oufpi
contact closures, voltage lleveis and analog. In
on, the Series 500 provides the interface to the
controlling computer and a serial cata link to remote sy

and Control 1/0 System

for all your signals.

M in which the compuzer can
d contrcl words to oporate
turned to the comouter over
etely integrated and cabied
lilable for most compu
able for most popular

for any combinat:on o
with plug-in function
s to be handled - up to 16 fu
ndable to 256 function cards per site.
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Beat the odds on early-life failures with PEP.
And get the tightest AQL’s in the industry.
From the quality leader. Texas Instruments.

Lower your total system cost. De-
crease field service. Decrease in-
coming test costs.

PEP, the Product Enhancement
Program from Texas Instruments,
provides off-the-shelf IC’s with en-
hanced quality and higher reliabil-
ity. With PEP you:

e Reduce or eliminate incoming IC
inspection
e Improve yields through assembly

TEST CONDITION

Mechanical Oefects
e

Notes:

¢ Reduce field returns and service

PEP 3 and 4 provide 100% burn-
in to accelerate the integrated cir-
cuit through early operational life,
when IC failure rates are the high-
est, to the period where the failure
rate typically reaches less than
0.0005% per 1000 hrs...a typical IC
MTBF of 23 years for a system
containing 1000 PEP ICs.

PEP processing is offered on

GUARANTEED AQL %

PEPI.PEPI] PEP4 |

0.015

(1) For linear devices, a0.25% AQL at 25 C and a 0.65% AQL at 70°C apply.

(2) Sampled and guaranteed.

(3) Critical mechanical defects are those which aftect device functionally. Major defects include problems not affecting tunstionality.

©) 1978 Texas Instruments. Incorporated
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TEXAS INSTRUMENTS

INCORPORATED

Linear, Bipolar Memory and Bi-

polar Microprocessor, as well as all

TTL families including Low Power

Schottky (74LS), Schottky (74S),

and Standard TTL (74)...in either

plastic or ceramic DIP.
The new PEP now offers in all

popular TTL families:

©¢100% high temperature func-
tional, continuity, and para-
metric testing

¢ Industry’s tightest AQL (0.1%
AQL cumulative for parametric,
functional, and continuity)

® 2% burn-in PDA on PEP 3 (Plas-
tic) and PEP 4 (Ceramic)

For the complete story on updated

PEP processing, and a copy of the

new PEP brochure, contact your

local TI field sales office or

authorized TI distributor. Or,

write Texas Instru- o

ments Incorporated, Z]

P.O. Box 225012, M/S

308, Dallas, Texas 75265.
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Probing the news

Testing

LS| boards give testers fits

Density of devices and interconnections leaves

many commercial systems behind—and VLS| is coming

by Jerry Lyman, Packaging & Production Editor

All is not well with LsI board testing,
and the people who make automatic
testers can’t agree with those who
use them or with the manufacturers
of the large-scale integrated circuits
on the boards about what to do. But
that’s only part of the bad news; the
rest is that vLSI—very large-scale
integration—is only going to make
matters worse.

The urgency of the problem was
underlined earlier this month by the
addition of sessions on board testing
to the usually component-oriented
Annual Test Conference at Cherry
Hill, N. J. Hal Barbour, test systems
marketing manager of GenRad Inc.,
Concord, Mass., put it all in perspec-
tive when he told his fellow confer-
ees: ‘‘Today’s Lsi-laden printed-
circuit boards are analogous to the
complete digital systems we were
testing two years ago. In fact, the
new boards have the component and
interconnect density of backplanes
loaded with boards carrying me-
dium- and small-scale 1cs.”

The fact is that the combination of
component and interconnection den-
sity and the practice on most LSI
boards of putting many ICs on a
common bus is taxing commercial
testers. Users have even been forced
to go to labor-intensive manual
programming when automatic pro-
gram generation has been found
wanting.

Mounting cost. In his conference
keynotc address, C. Lester Hogan,
vice chairman of Fairchild Camera
and Instrument Corp., Mountain
View, Calif., predicted that by 1985
the most expensive step in producing
computer systems will be testing.
Hogan’s forecast may, in fact, be a
bit late: Alex Bazelow, member of
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the research staff at the Western
Electric Research Center in Prince-
ton, N.J., reports that Western
already has products where that is
the case.

Users’ complaints generally take
this form: “I have a tester that cost
over $250,000 and | can’t test a
microcomputer board with 20 1Cs.
We simply cannot generate a pro-
gram to test this board.” Or, “We
are finding some of our best LSI

-

board designs untestable on com-
mercial automatic test equipment.”
Equipment makers tend to agrec:
with present techniques and equip-
ment, writing test programs for
increasingly complex LSI boards is
becoming excessively expensive and
time-consuming. Representatives
also agree that the answer to the
programming question is more com-
plete information from the 1C manu-
facturers on LSI and forthcoming
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NO

4 Watts Linear
1 to 1000 MHz
Only $2700

Model 4W1000

ULTRA-
WIDEBAND
AMPLIFIER

[t's fact! Model 4W 1000 is the
only ultra-wideband, solid-
state power amplifier that sup-
plies @ minimum of 4 watts of
RF power from 1 to 1000
MHz. It's probably all the
bandwidth and power you'll
ever need.

You can use this versatile. un-
conditionally stable amplifier
with frequency synthesizers or
swept signal sources to provide
high-level outputs.  Applica-
tions include RFI1 susceptibil-
ity testing. NMR spectroscopy.
antenna and component test-
ing as well as general lab use.

Very likely, the 4W1000 will
satisfy all your ultra-wideband
power amplifier needs. How-
ever, if the 4WI1000 offers
more power than you need,
consider the more economical
IWI1000, priced at only
$1,250. For complete informa-
tion, write or call:

Amplifier Research

160 School House Road
Souderton, Pa. 18964
215/723-8181

TWX 510-661-6094
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vLSI chips. That would lead to the
development of more exact models
or test patterns for the devices. Says
one tester maker’s representative:
“We simply cannot do this with the
information furnished now.”

For its part, Zilog Inc., Cupertino,
Calif., says that such patterns are
available for the Z80, “but we have
never been asked for them.” Among
other chip houses, Intel Corp. also
has provided a program for testing
its 8080 microprocessor. And large
companies such as 1BM Corp. and
Bell Laboratories, which design their
own LSI parts, create test patterns
during the initial logic-design phase.
Generally, though, the exact circuit-
ry and logic configurations of ICs are
simply not disclosed. In the words of
Bell Labs’ Robert Davidson, a mem-
ber of the technical staff at Murray
Hill, N.J., “We simply must get
more vocal with the semiconductor
industry or we will reach the stage of
virtually untestable boards.”

At what speed? A second conun-
drum for the tester fraternity
revolves around speed. Manufactur-
ers of test equipment, except for
those making gear for testing LSI
memories on boards, have taken the
position that traditionally it is
unnecessary to test LSI boards at
their actual operating speeds. At
lower frequencies, the argument
goes, most of the failures in high-
speed boards can be detected. Not
so, say device makers. Zilog and
Intel both insist that their micropro-
cessors must be tested at their rated
speed and even suggest parametric
board testing for microcomputer
boards.

Allied with them is Ed Donn, a
project manager at Fluke/Trendar
Corp. in Mountain View, Calif., who
says that when LSI boards are not
tested at speed, a user just cannot be
sure of their reliability. Subtle prob-
lems may occur on buses at high
speed that would not be picked up by
testing at a tenth the operating rate,
he says.

Perhaps the dimensions of the
problem can be defined by the hypo-
thetical situation described by one
user of testers. “You are in an F-
18,” he says, “where electronics is

loaded with high-speed LsI. All logic
boards have been checked at one
tenth rated speed. Are you ready to
take off, or do you want the boards
tested at rated speed?”” In response,
a typical vendor of testers says that
military testing is a special case.

The bottom line on test problems
seems to be that boards containing
LsI, and later vLsl, chips can no
longer be viewed as boards. Rather,
they should be treated as systems
and submitted to system testing.
That outlook seemed to be gaining a
consensus at the Cherry Hill meet-
ing, where several solutions were
advanced.

One is to build in testability
circuitry right at the chip level, an
approach that would mean commit-
ting some 20% of the chip to test and
self-test circuitry. 1BM, for one, is
already investigating this concept,
but until it is embraced by the inde-
pendent IC makers, cost will proba-
bly keep it in the idea stage. Much
simpler and cheaper is to build test
features into a logic board; IBM,
again, and Sperry Univac and Am-
dahl are already doing this by
putting test-committed circuitry on
digital boards.

It is interesting to examine the
approach taken to testability of
microprocessor boards used by tester
makers in their own equipment.
Gene Foley, a design engineer for
Teradyne Inc. in Boston, says that
engineers there added 9 1Cs to the 54
already on a microcomputer board.
The extra circuits start the test
sequence and run through it step by
step, after which a built-in micro-
code for self-testing and -diagnosis
exercises the board at its rated speed.
The test includes a check sum—the
stored result of an arithmetic opera-
tion on the words of program memo-
ry—for the read-only memories and
a complete test of the random-access
memories and of the board’s in-
put/output ports.

The self-test firmware indicates
that a board is healthy by turning on
a light-emitting diode. A failure
causes diagnostics to be read out at a
test terminal. Teradyne now uses
this approach in all its microproces-
sor boards and plans to have the
self-test exercise other boards in the
same system. O
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Has your
powet supply
vendor

left you

high & dvy?

If you're involved in a program to
replace a power supply that is no longer
available or your previous supplier is no
longer around or can't deliver, Powercube
standard modular power circuits may be
tne answer.

Used for over adecade by contractors
for major military and space programs,
these proven 1" X 1" X 2" Cirkitblock®
modules meet the toughest specs for size,
weight, performance and environment.

We can optimize your design and
save you money without getting bogged
down in component selection, vendor
delays or interface problems. Most
Cirkitblock preregulators, power
generators and output modules are
available off the shelf.

Call the quick action company
617-667-9500 or circle the reader
response number.

——— A& POWERCUBE

A SUBSIDIARY OF UNITRODE CORPORATION

POWERCUBE CORPORATION
EIGHT SUBURBAN PARK DRIVE
BILLERICA. MASSACHUSETTS 01821
(617) 667-9500
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Probing the news

Solid state

Is GaAs the answer to data traffic jam?

Lockheed and others believe that speed and temperature

advantages make GaAs ICs necessary in space

by Robert Brownstein, San Francisco regional bureau

What if it took a week to get satellite
information on tomorrow’s weather?
Absurd? Not really, considering that
the National Aeronautics and Space
Administration estimates that of the
10" bits of data per year churned
out by the 100 or so satellites in
orbit, only about 1% can be
processed quickly enough on the
ground to do users any immediate
good.

The alternative is to have the
satellites do a large share of the data
processing before transmitting to
earth, and that will require the
development of large-scale inte-
grated circuits using gallium arse-
nide, Lockheed, TRW, Rockwell In-
ternational, and others believe.

“Faced with an expected data load
of 2X10'¢ bits per year by 1986,
earth-station processing centers are
in for a full-scale bottleneck,” says
D. Howard Phillips, manager of the
microelectronics center at Lockheed
Missiles and Space Co. in Sunny-
vale, Calif. He will discuss his
company’s approach to building gal-
lium-arsenide ICs later this month at
the American Institute of Aeronau-
tics and Astronautics Conference in
Hampton, Va.

Upping the speed. On-board pro-
cessing of the growing amount of
raw data from satellite sensors
demands higher speeds than contem-
porary LSI technologies can achieve.
Other types must therefore be devel-
oped, Phillips says.

Why gallium arsenide? “It’s fast-
er than silicon, works at higher
temperatures [350° versus 200°C],
and lends itself more to radiation
hardening,” he answers.

However, there are some hurdles
that must be overcome along the

94

way. For one, unlike silicon, which
can be fabricated at high tempera-
tures with no molecular instability,
gallium arsenide, a compound, does
become unstable. This has caused
problems in the annealing process.

One solution requires capping the
surface with a dielectric material;
another is to perform the annealing
in an arsenic atmosphere with the
vapor pressure in equilibrium with
that on the substrate surface. Still a
third involves using short pulses of
laser energy for the annealing in
order to avoid decomposition of the
material.

Choosing a process. As in the
evolution of silicon ics, decisions
must be made concerning what
process to use. Currently, the major-
ity of the researchers are working
with metal-semiconductor field-ef-
fect transistors. TRW Inc.’s micro-
electronic’s center in Redondo
Beach, Calif., has already moved
from small- to medium-scale inte-
gration with these logic elements,
according to Thomas G. Mills,
department manager of compound
semiconductor and microwave de-
vices.

MESFETS present an obstacle, how-
ever. The metal-semiconductor (or
Schottky) contact cannot be biased
strongly in the forward direction
without danger of damaging the
devices, and therefore, according to
Phillips, enhancement-mode (nor-
mally off) transistors that can accept
the usual logic input signals—2 to 5
volts—are not possible. LSI requires
low power dissipation per device,
which means enhancement-mode or
mixtures of enhancement- and deple-
tion-mode (normally on) devices.

Metal-oxide-semiconductor FETs,
on the other hand, are not limited by
a gate-junction forward-bias voltage,
Phillips says. Also, recent progress in
anodic-oxidation processing has re-
sulted in enhancement-mode gal-
lium-arsenide MOSFETs that can han-
dle 2- to 5-v signals.

Up to now, though, high speeds
have been demonstrated only with
depletion-mode GaAs MOSFETSs.
These power-demanding devices
would limit circuits to SSI or MSI
densities.

Fundamental problems? Further-
more, the GaAs MOS approach is
plagued with unstable gate dielec-

GaAs metalized semiconductor

Siticon field-effect transistors

Speed projections

logic integrated circuits 200 ps 25 ps

charge-coupted devices 250 MHz 1 GHz

transistors 4 GHz 40 GHz
Optical devices

FET-laser integration no {indirect) yes
High-temperature operation 200°C 350°C

SOURCE: LOCKHEED MISSILE AND SPACE CO
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See what you’re missing...
it’s time to ask for a
sample of “Vision One”
quality image processing:

the first choice
of specialists.

Comtal is image processing.

By definition, an image
is the digitally stored
representation of the shape
and shadings of objects,
people or scenes. And,
processing is the enhance-
ment of brightness, color
and definition of the image.

Printed reproductions
cannot do justice to the
quality of Vision One Image
Processing Systems. To see
what you’re missing, send
to Comtal for samples of
Vision One image quality
and standard interactive
processing features.

Vision One is delivered ready to operate on di-
gitized imagery without a host system/software
development or time-consuming software installa-
tion or integration.

Vision One is an intelligent image processing sys-
tem featuring real-time, completely operator
interactive image processing for black and white
or full 24-bit color (8 bits each of red, green and
blue). Image resolution is 256x256, 512x512, or
1024x1024 pixels with internal solid state mem-
ory for up to fifteen 512x512 images (8-bit) and
sixteen 512x512 graphic (1-bit) overlays.

Comtal is the acknowledged leader in digital
image processing and offers the first commercial
system with these features:

Real-time roam of multiple displays in very
large data base memories (1977), stand-alone
image processing systems, real-time small area
independent color correction, and real-time con-
volution processing (1975). Also, 1024x1024,
256 shade soft-copy display image processing
system (1974), full 24-bit color and digital image
function and pseudo-color image processing
(1973), with single standard digital interface for
all features and options (1972).

Comtal has the only commercial systems
with real-time operator interactive image process-
ing and hardware generated display of image
processing test patterns.

COMTAL.

IMAGE PROCESSING SYSTEMS
Circle 95 on reader service card 95

To get the full story on what Vision One image processing can offer
you, write to COMTAL Image Processing Systems, P.O. Box 5087,
Pasadena, California 91107 « (213) 793-2134 « TWX 910-588-3256
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Here's low cost,
high performance | Probing the news
Zilog Z80A emulation for your

Intel development system

Only RELMS offers you the powerful Z80 in-circuit emulator (ICE)
and the Z80 system adaptor modutle (SAM) for hardware and
software development. And only RELMS gives you such price/
performance value. The complete Z80 ICE is priced at $2,195; SAM
is only $1,695.

ICE and SAM are totally transparent and compatible with your
Series Il or Intellec 8 development system. SAM supports all the
280 features with a Z80 CPU board that replaces your 8080
processor card, an ISIS compatible Z80 relocatable disk macro
assembier and a Z80 monitor for extensive software debugging.

ICE features full speed emulation of the Z80A with 256 X 40 bit
trace, memory mapping, hardware BREAKREGION "selectable
clock speed and RAM based contro! program. All come with
complete documentation.

The problem. Communications birds such

:gg:ﬂ E}%n:n d as this Intelsat model are pouring out data.
AM, the . . .
ifford;ble trics, high leakage current, and high

surface state densities. “It is still
unclear whether these are funda-
mental problems with GaAs or
whether they are materials prob-
lems,” Phillips states.

Fred A. Blum, director of solid-
state electronics at Rockwell Inter-
national Corp.’s Sherman Oaks, Cal-
if., science center, is more optimistic
| about using MESFETs despite the low
voltage restrictions. “We've taken a
fresh approach using a silicon-like
planar scheme and are achieving
gratifying results,” he declares.

Compared with power dissipations
of 30 to 50 milliwatts per gate typi-
cal of the *‘epitaxial and etching”
MESFET approach, Rockwell’s planar
approach is turning up MSI parts

development
tools for your
Intetlec®
system. Both
are available
for immediate
delivery. Call
or write today
for full details.

Inquiries from
qualified sales
representatives
welcomed.

1zims

Relational Memory Systems, Inc. with several hundred microwatts per
P.O. Box 6719, San Jose, CA 95150, (408) 248-6356 TWX: 910-590-2430 gate, Blum says.
BREAKREGION™is a trademark of RELMS. Series Il and Intellec 8 are trademarks of Intel Corporation. This power consumption, com-

Circle 96 on reader service card bined with delay times of only 80 to

150 picoseconds, yields a power-

delay product of 0.03 to 0.05 pico-
joule, attained using 1-micrometer

optical lithographic techniques, ac-

Th@ PrOjeCt cording to Blum.

“We are hoping to demonstrate
O shlp Iqunched. LSi feasibility within two.years," he

says. He adds, “The main obstacle
First there was the hospital ship S.S. HOPE, now retired. now is to make a smooth transition
Today HOPE is an established project which has carried from these 50-gate parts up to parts

its goal of improving health through education to 24 . t
developing countries of the world and the United States. having t}?ousan_ds (_)f gates. We're not
Give to: sure which will impede us first—
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