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EIA FORECASTS PENTAGON COMPUTER PUSH/88
C-MOS microprocessor matches n-channel performance/ 111
D-a converter provides bit-slice processor with fast analog output/ 140
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Time-Proven /)
Cermet ’
Trimmers...

till the
est way to
rim a circuit.

er the last decade, Models 3006,
299 and 3386 Trimpot® trimming
otentiometers have set the standards
or cermet trimmers. And, because these
lependable models offer the best
performance per dollar around, they'll be
tandards for a long time to come.
“All models are sealed for board processing.
Bourns exclusive Swage-Bond ™ termination
’ process virtually eliminates pin termination
‘ : failure. Cermet elements offer essentially
> " infinite resolution. Multi-fingered wrap-around
wiper design reduces contact resistance variation
and open circuit problems. Here are the specs:

3006 3299 3386
Std. Res. Range 10 Ohmsto 10 Ohms to 10 Ohms to
2 Megohms 5 Megohms 2 Megohms
Res. Tolerance 10% 10% 10%
Power Rating T5W@ 70°C S5W@70°C S5W@85°C
Tempco 100 ppm/°C 1060 ppm/°C 100 ppm/°C
CRV 3% 3% 1%
Adjustment 15 turns 25 s Single-turn
(top or side (top or side
adj.) adj.)
Size 3/4" rect. 3/8” square 3/8" square
Pin Patterns 3 styles 5 styles 14 styles

Time-proven trimmers, backed by the Bourns reputation for
k leadership, performance and quality at cost-effective prices. Call
& or write today for your new 94-page TR-1 trimmer catalog. Or, see
& the EEM directory, Volume 2, pages 3726, 3736 and 3746.

iy
/4

/4 A Timely Offer: Write to Trimmer Application Engineering on your

/,/ company letterhead. While supply lasts, we'll send you a free
Z trimmer design aid kit detailing all specifications and drawings.
TRIMPOT DMISION, BOURNS, INC., 1200 Columbia Avenue,
Riverside, CA 92507. Phone: 714 781-5320. TWX: 910 332-1252.

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

. H | ’ '

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



YOUR CHIPS COME IN

MITEL’S
‘CHIP + CHIP’
TOUCH-TONE
RECEIVER.

At Mitel Semiconductor, we
practice one-upmanchip.
The MT8860 DTMF Decoder
and the MT8865 Band Split
Filter are the lowest cost

100 per cent semiconductor
solutions to a complete
DTMF receiver available.
Smaller than conventional
receivers, this chip-set
features separate filter

and decoder components
with applications ranging
from switching systems to
mobile radio.

FEATURES

* 12 mW power dissipation.

¢ Single supply voltage from
4.5to 13 volts.

* 14 dB signal to noise ratio.

® Exceptionally low talk-off
rate (less than three hits on
Mitel test tape).

4* 30dB dynamic range.
¢ 30 dB precise dial tone
" rejection.
Now available for
immediate delivery.

LAUNCHING THE CHIPS OF TOMORROW.

MITEL SEMICONDUCTOR

United States: 1735 Jefferson Davis Highway, Suite 1009, Arlington, Virginia, U.S.A. 22202. Telephone (703) 243-1600
1223 Westchester Pike, Havertown, Pennsylvania, U.S.A. 19083. Telephone (215) 449-5556.
2321 Morena Blvd., Suite M, San Diego, California, U.S.A. 92110. Telephone (714) 276-3421.
Canada: P.O. Box 13089, Kanata, Ottawa, Ontaria, Canada K2K 1X3. Telephone (613) 592-2122,
Telex: 053-4596, TWX: 610-562-8529,
18 Airport Bivd., Bromont, Quebec, Canada JOE 1L0. Telephone (514) 534-2321, Telex: 05-267474.
Europe: Hamilton Road, Slough, Berkshire, England SL1 4QY. Telephone 0753- 36137, 0753-36138, Telex: 847730
Fredericiagade 16, Suite 309, 1310 Copenhagen K, Denmark. Telephone (01) 119302, Telex: 27246
Asia: Park-In Commercial Centre, Suite 1423, 56 Dundas Street, Mong Kok, Kowloon, Hong Kong.
Telephone 3-318256, Telex: 64235. _
Copyright 1979 Mitel Corporation

Circle 1 onreader service card ® Registered Trademark of ATET




I. Gary Bard: “We've carved our a dominant position
in the video graphics marketplace by listening
carefully to our customers and giving them the features
and capabilities they need To do that, though,

we need to take advantage of the leading edge of
microcomputer technology.

“That's where Intel comes in. They've consistently
delivered the 'leading edge’ products. More important,
they understand that our success depends upon
a high level of proprictary value-added. Soin |
addition to hardware, Intel has always given us
the software development tools we need to be
responsive to our customers' needs.

“Take the Intel* 8086, their 16-bit micro-
computer, for example. Its enabled us to
technologically leapfrog the competi-
tion. The raster graphics state-of -the-
art is limited by monitor technology
to a million elements. Coincidentally
or not — the 8086 with its million byte
addressability means cach dot on the

Intels Intellec Development Svstem

Circle #2 for information

customer needs.

“We and Intel

have something

In COMmon-
responsiveness to

”

I. Gary Bard, President,
Aydin Controls.

screen can be addressed individually— and

very rapidly. That's opened up all sorts of
feature and capability possibilities.

“With Intel’s Intellec® development system and
ICE-86™ in-circuit emulation, we've been able to take
advantage of the 3036 by quickly developing
sophisticated proprictary software.

“And the Intellec system helps us be responsive
to the needs of our large OEM customers by customiz-
ing software. In a matter of days, we can develop
unique capabilities for a customer, store the program
in PROM and deliver it to the field.

“In fact, that's what Intel microcomputers and
software development tools are all about: quicker
solutions more economically.”

Intel microcomputer products and
development systems can make the
competitive difference tor your company.
For more information, contact your
local Intel sales office or distributor, or
write Intel Corporation, Literature Dept.,
3065 Bowers Ave., Santa Clara, CA
95051. Telephone (408) 987-6475.

intal delivers.
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Highlights

Cover: Hamming for microprocessors, 103
Circuit specifics show how the pervasive
algorithm for error detection and correction
worked out by Richard Hamming is being
used in 8- and 16-bit systems

Cover is by Art Director Fred Skienar.

Vertical-MOS gains in power market, 85

V-MOS field-effect transistors, with their
inherently high gain and switching-speed
characteristics, are threatening to take the
discrete power transistor market away from
bipolar devices.

Fast C-MOS process challenges n-MOS, 111

A complementary-MOS process using two
levels of polysilicon interconnections brings
n-MOS speed and C-MOS power frugality
together in a microcomputer family.

A-d conversion: catching the drift, 123

Digital and analog techniques are combined
to combat temperature-induced linearity
and offset errors in the analog-to-digital
converters of data acquisition systems—
inexpensively.

. . . and in the next issue

Electronics industry executives look at the
year ahead . . . an overview of this year's
International Electron Devices Meet-
ing . . . a scaled-down process for bipolar
memories.
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Publisher’s letter

ike more than a few of today’s

circuit designers, Ernst L. Wall,
member of the technical staff of
iITT's Telecommunication Technolo-
gy Center in Shelton, Conn., got into
the field by happenstance. He is
actually a trained physicist (BS,
University of Georgia; MS, Universi-
ty of Florida) who became involved
in semiconductor research and even-
tually gravitated to design work.

Even the assignment to design the
Hamming code circuits described in
the cover article (p. 103) was unex-
pected. “Serendipity is the story of
my life,” Wall remarks.

He went to work at the ITT center
as a “liaison” man and was only
peripherally involved in processors.
When the need for a high-reliability
processor for telecommunications
switching equipment camec up, he
looked into Hamming code and
suggested a design. His idea went
over and he got the assignment.

However, the opportunity did not
open up as accidentally as he mod-
estly tries to convey. There was a lot
of hard work and study preceding
this project. In a sense, Wall is an
example of turning continuing cdu-
cation into a career opportunity.

During *a strcak of unemploy-
ment” in the early 1970s, he decided
to get up to speed on microproces-
sors and microcomputers. While his
wife brought in a salary as a teacher,
Wall invested some $3,000 for
cquipment and dug in to learn digi-
tal-circuit design. Later he took a
course in compiler theory.

By the time he arrived at ITT, he
was well grounded in microprocessor
design. Since completing the Ham-
ming code circuits, he has been
working on other projects, including
a tone generator and filtering sys-
tems. He is comfortable in circuit
design now and wants to stay with it.

“I'm a grease-under-the-finger-
nails type at heart,” says the 41-
year-old physicist-turned-engineer.
“In digital logic design, if you learn
the fundamentals and then do some
work in it, you've got 90% of the
problems licked.”

Why not an editorial career?

Electronics has available challenging editorial positions for electronics engi-
neers with a bent for journalism. Our editors observe and write or edit articles
on the latest trends in electronic technology. Right now, we’re strengthening
our coverage of the exciting consumer and industrial fields, including the
application and design of microprocessor-based systems in these areas. A
bachelor's degree and experience in both hardware and software design are
desirable. Excellent salary and benefits. Write a letter telling us about
yourself to the Managing Editor (Technical) at Electronics, 1221 Avenue of
the Americas, New York, N. Y. 10020.
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smart
power

for ATE!

PROGRAMMABLE POWER FOR YOUR AUTOMATIC TEST EQUIPMENT

KEPCO series

power supplies

= programmable from IEEE-488 bus with Kepco
digital interfaces

= automatic crossover voltage and current stabilization
= 0.001% stabilization (load effect)

= 0.0005% stabifization (source effect)

= programmable over-voltage crowbar with flag

= fast programming capability

= five groups, 50 Watts to 1000 Watts

250 WATT MODEL

50 & 100 WATT MODELS

KE P l':'. D ® For complete specifications, write Dept. COF-14

KEPCO, INC. + 131-38 SANFORD AVENUE - FLUSHING, N.Y. 11352 U.S.A. -+ (212) 461-7000 - TWX 3 710-582-2631 - Cable: KEPCOPOWER NEWYORK
Circle 5 on reader service card




AL
RATOR
LIFIER

Our Model 603L is the
ultimate in RF signal
generator amplifiers. Just
plug this low cost unit into
any signal or sweep
generator in its 0.8 to 1000
MHz range and this
completely solid state unit
will provide you with the
maximum in power
flexibility.

-

KNI oo son = oman amecann
N Y WATTR Cmean

With a flat frequency
response and 3 watts of
linear Class A output (up
to 5 watts saturated), the
603L will provide constant
forward power, making it
ideal for driving reactive or
resistive loads.

Priced at $1895*, the
versatility and usefulness
of this outstanding power
amplifier can best be
demonstrated in your own
applications.

For detailed specifica-
tions or a demonstration,
please contact:

ENI

3000 Winton Road South
Rochester, New York 14623
Call: 716-473-6900 or
Telex: 97-8283 ENI ROC

* US.A

The World’s Leader
in Power Amplifiers

Circle 6 on reader service card

Readers’ comments

Another pioneer

To the Editor: As a designer of
monolithic digital-to-analog convert-
ers, | read with great interest your
“Monolithic approach bears fruit in
data conversion™ [May 10, p. 105].
In general, 1 found the article well
rescarched and presented. However,
I did find disappointing the lack of
mention of one monolithic d-a
converter manufacturer who has pio-
neered precision film resistor pro-
cessing — Micro Power Systems in
Santa Clara, Calif.

The article credits the AMD Am-
6012 with being the first single-chip
12-bit device that gives 12-bit accu-
racy without individual trimming of
resistors. In fact, Micro Power
Systems has been offering a mono-
lithic complementary-MOS d-a con-
verter (MP 7621) for some time in
12-bit linearity grades with no resis-
tor trimming. This particular design
is based upon a straight film-resistor
R-2R ladder approach.

The article perhaps overcmpha-
sizes the significance of AMD’S new
12-bit design. The Am6012, though
very innovative, has limitations as a
12-bit converter. Aside from not
being accurate to 12 bits (accurate
to within £0.05%). it suflers from
no on-board application resistors and
lacks low-temperature-cocfficient
film-resistor processing.

Your article mentions that the
Harris 562 is faster than the Analog
Devices and PMI models. Although
the Harris product is indeed faster
than the original Analog Devices
part, it has optimized speed at the
expense of power dissipation. The
Harris part has becn designed
around a 5-mA full-scale current and
typically dissipates 660 mw with
+15-v supplies. The AD, PMI, and
Micro Power designs all maintain a
2-mA full-scale current with dissipa-
tions of 525 mw, 375 mw, and 120
mw, respectively.

In all fairness, Analog Devices’
AD 566 12-bit converter achicves
the 12-bit accuracy at 180 mw of
dissipation at speeds comparable to
that of the Harris design.

Donald T. Comer
Los Gatos, Calif.

M6800

“MICROMODULE"" & “EXORCISER‘’
COMPATABLE
CRT DISPLAY MODULE

84 X 24 display {80 X 25 optional)

7 X 9 dot matrix, 9 X 12 field

Glitch free interaction with cpu

Background/ underline control for each character
Composite and separate sync

1 or 2 MHZ CPU compatibility

0 x x % %

NIXON ENGINEERING CO
578 Menker Ave., San Jose, Ca. 95128
408-287-2816

The NES002A CRT Oisptay Module 1s available from stock.
Quantity 1 Price 15 $395 Fully assembled & tested

* "Micromodule” & "EXORciser™ are trademarks of Motorola. Inc

Circle 103 on reader service card
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|From Electronics
IMagazine Book Series.

|Zero-risk trial offer.

|

|

|

|
Design Techniques |
for Electronics |
Engineers. |
Nearly 300 articles |
drawn from |
“Engineer’s |
Notebook.”" A I
storehouse of |
design problem |
solutions. $15.95 |
|

|

|

|

|

|

|Electronics Book Series

|P.O. Box 669, Hightstown, N.J. 08520
|Send me. _copies of “Design
|Techniques for Electronics Engineers”
|at $15.95 per copy.

I Discounts of 40% on orders of 10 or more copies.
I must be fully satisfied or you will refund'
Ifull payment if the book is returned after ten-
day trial examination.
IO Payment enclosed O Bill firm O Bill me|
|Charge to my credit card:

|0 American Express O Diners Club |
|0 BankAmericard O Master Charge |
‘Acc‘t No. Date exp. |
IOn Master Charge only, |
Ifirst numbers above name—___l
|Name - Title |
ICompan)! o |
|Street I
I city State  Zip |
|Signature !
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COFTIOME TS &Y CROMIM O

for System
Expandability

The single card computer

with the features
that help you in real life

COMPLETE COMPUTER

In this advanced card you get a pro-
fessional quality computer that meets
today’s engineering needs. And it’s one
that’s complete. It lets you be up and
running fast. All you need is a power
supply and your ROM software.

The computer itself is super. Fast
4 MHz operation. Capacity for 8K bytes
of ROM (uses 2716 PROMs which can
be programmed by our new 32K BYTE-
SAVER® PROM card). There’s also 1K of
on-board static RAM. Further, you get
straightforward interfacing through an
RS-232 serial interface with ultra-fast
speed of up to 76,800 baud — software
programmable.

Other features include 24 bits of bi-
directional parallel 1/O and five on-
board programmable timers.

Add to that vectored interrupts.

ENORMOUS EXPANDABILITY
Besides all these features the Cro-
memco single card computer gives you
enarmous expandability if you ever need
it. And it's easy to expand. First, you
can expand with the new Cromemco
32K BYTESAVER PROM card mentioned
above. Then there’s Cromemco’s broad
line of S$100-bus-compatible memory
and 1/O interface cards. Cards with fea-
tures such as relay interface, analog
interface, graphics interface, opto-
isolator input, and A/D and D/A con-

version. RAM and ROM cards, too.

=

Card Cage

Cromemco

Specialists in computers and peripherals

32K BYTESAVER PROM card

EASY TO USE

Another convenience that makes the
Model SCC computer easy fo use is our
Z-80 monitor and 3K Control BASIC (in
two ROMEs). With this optional software
you're ready to go. The monitor gives
you 12 commands. The BASIC, with 36
commands/functions, will directly ac-
cess 1/O ports and memory locations —
and call machine language subroutines.

Finally, to simplify things to the ulti-
mate, we even have convenient card
cages. Rugged card cages. They hold
cards firmly. No jiggling out of sockets.

AVAILABLE NOW/LOW PRICE
The Model SCC is available now at a
low price of only $450 burned-in and
tested (32K BYTESAVER only $295).
So act today. Get this high-capability
computer working for you right away.

280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 o (415) 964-7400

Circle 7 on reader service card



New possibilities for
your Printed Circuit
Board

WIMA Miniature
Capacitors ——

News update

RN -
N 3
.
. ~

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 uF 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
California91505 - (213) 846-3911

8 Circle 8 on reader service card

B A battlefield computer system
called Wavell is about to go into
production after a prototype spent
1978 in the British army undergoing
field tests. Intended as a front-line
aid to commanders and their staff in
making decisions, Wavell will offer
information on troop dispositions,
combat strengths, orders of battle,
and intelligence reports via cathode-
ray-tube displays [Electronics, Aug.
4, 1977, p. 56 or*3E]. Its developer,
Plessey Defence Systems Ltd. in
Addlestone, Surrey, has reccived a
first $22.5 million production con-
tract.

Wavell works with any interna-
tionally standardized trunk commu-
nications network to distribute infor-
mation among headquarters but
eventually will be mated with the
Piarmigan digital switching system
that will become operational in the
early 1980s [Electronics, Aug. 19,
1976, p. 73]. The computer on which
it is based will have a magnetic-
bubble memory backup from Plessey
Microsystems Ltd. -Kevin Smith

B Despite the fact that tests are still
going on to determine the interfer-
ence of large windmills with televi-
sion reception [Electronics, Sept. 13,
p. 96], residents of Rhode Island’s
offshore Block Island have no doubts
about the problem. Neither appar-
ently does the U.S. government,
which will spend upwards of
$600,000 to cnable them to watch
Tv programs without the picture
shaking.

The action is mandated by the law
that says Federal projects may not
interfere with the environment. On
Block Island, it represents the cost of
a coaxial system to homes within a
mile or so of the island’s new wind
turbine, a project of the Department
of Energy and the National Acro-
nautics and Space Administration.

The turbine, or windmill, gener-
ates clectricity for the Block Island
Power Co. But its large rotating
metal blades cause interference, pro-
ducing extrancous modulation of the
clectromagnetic waves now carrying
the television signals.

-Harvey J. Hindin

|

Instant Access to All
American and
International

Data
Communications
Standards

Presents all 89 relevant
data communications
standards promulgated by:

+CCITT  «ISO

* ANSI * EIA * FTSC

Plus . . . descriptions of cach
of the standards groups
And . .. relational charts of
similar interfacing standards
produced by cach group

1133 pages
Edited by
Harold C. Folts
and

Harry R. Karp

Retum coupon 1o:

Data Communications Standards
P.O. Box 669

Hightstown, New Jersey 08520

Send me copy (copies) of DATA
COMMUNICATIONS STANDARDS
(099782-9) on a 10-day money-back
guarantee. | understand that if | am not
absolutely satisfied, | may return the
book(s) within ten days at no further
obligation. Otherwise, McGraw-Hill will
bill me $165. for each copy, plus appli-
cable sales tax, shipping and handling
charges.

Check enclosed LU {
Bill me t"‘}
Company

purchase order #

SAVE MONEY! Enclose payment in full, plus
local sales tax, and McGraw-Hill pays all
regular shipping and handling charges
Ten-day money-back guarantee still applies

Name

Title

Company
Address
City

l This offer subject to acceptance by McGraw-Hill  ELT I
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A lot of complex thinking goes into And it can perform themin a cabinet, if you need one. And our

the Teletype® model 40 printer. fraction of the time with a fraction of  technical assistance is never extra.
And, incredibly, it all fits on this 9” by the parts. Plus, fewer moving parts So for not much money, the brains
19" aircuit card. means less maintenance and behind our operation can become the
il R T b increased printer life. brains behind yours.
That’s the advantage of an All you have to do is plug it in. fﬂ\
electronic printer like our 300 LPM Just attach the AC power and a ®
model 40 series. The LSI (Large Scale senal signal source and your model Teletype Corporation
Integration) circuitry tucked 40 is ready to go to work. There are 5555 Touhy Avenue, Dept. 3185, Skokie, IL. 60076.

underneath the printer can perform 32 switch-selectable options and Telephorie 312) 582 2080.

functions with greater reliability than self-diagnostics available at no ad-
mechanical hardware. ditional cost. Housed in an attractive

W ey - gy Y

__;{AAM“M ‘&Jm Addar
i‘n’-ug.

1

o 7
","-' i -
—— = l"”"'

—— av

*Teletype is a trademark
and service mark of the Teletype Corporation.
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When it coes fo
buildmg faster, denser RAMs,
we don’t horse around
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Hold your horses! Now Fairchild has gone
4-wide and fast. We've just developed a very
reliable new family of high-speed 1K x 4 devices
that can replace low-density RAMs, yet still offer
high-performance capabilities.
These new devices have been
produced with Isoplanar-S, the
latest enhanced version of Fair-
child’s Isoplanar process for scal-
ing down bipolar LS| geometries.

—. -

TN
Fairchild is lengths ahead ——

Isoplanar-S.
It will keep us way out in front.

Within the next few years, we're planning to
scale down geometries from 4.
to 1w through Isoplanar-S. This will
give us devices that are four times
faster, with 16 times the density and
much lower power requirements.
Along with our faster 4K
devices, we're also producing

A -

J

of the field.

For the past seven years, Fairchild has had
the fastest RAMs in the industry. Now, thanks
to Isoplanar-S, this new family offers increased
density while still maintaining its leadership
performance position.

The TTL member of the family, the 93475,
has a maximum TaA of 45 ns, and features
standard 2114 pinout.

The two ECL members, the 10474 and the
100474, have 24-pin separate |/O pinout, which
enables them to offer a 25 ns maximumTaA .

BIPOLAR RAM PERFORMANCE EVOLUTION
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larger, faster RAMs with Isoplanar-S.
You'll be hearing much more about
them later. When you use any of our new RAMs
for your high-speed memory applications,

from mainframes to minicomputers, you can only
strengthen your market position.

We'll leave the rest of the field at the
starting gate.

Right now, we're way ahead of the pack on
the learning curve. We already have one of
the lowest speed-power products in the industry,
with one of the highest-volume production
capabilities. And things can only get better with
Isoplanar-S in the saddle. For us and for you.

Now that Fairchild's gone 4-wide and fast,
there’s no reason to horse around with anyone
else’s RAMs. For more information, call or write
Bipolar RAM at Fairchild Semiconductor
Products Group, P.O. Box 880A, Mountain View,
California 94042.

I
Tel:(415) 962-3951. EAIRCHILD
TWX: 910-379-6435. s

Shaping the future of LSl technology.
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Isthisthe
end of

NMOS for
your design?

(1) Low power consumption. RCA CMOS Micro- (2) Low operating temperature. NMOS boards
boards consume only 7.0 milliamperes (typical). can get very hot. Our CMOS boards generate little
A typical NMOS board requires 1.5 amps. heat. So cooling fans are totally unnecessary.

wg g,
Qe \6 9I iy,

DC AMPERES



RCA introduces
Microboards with
CMOS technology.
At competitive prices.

And for your design, this could very
well be the end of NMOS. Justglance
atthe illustrations below andjudge for
yourself. You'll find that CMOS Micro-
boards (based onthe COSMAC 1800
Series Microprocessor) can domore
jobs in more different environments
than any other single-board
computer on the market.

The “go anywhere” board.

Ordinary NMOS boards consume
lots of power and give off lots of
heat. That calls for bulky power
supplies, large cabinets and fans to
keep the whole package cool.

RCA'’s new low power CMOS
boards run at room temperature. So
cabinets can be a lot more compact
and fans are totally unnecessary.

Plus our microboards consume so
little power, they can run on built-
in batteries. Which makes them par-
ticularly suitable for just about any
portable application.

In noisy environments like indus-
trial process control, RCA Micro-

boards are the logical choice. Like
CMOS logic, CMOS Microboards
can withstand voltage noise spikes
three times higher than NMOS
boards.

The introductory line.

For starters, the RCA Microboard
line includes two basic single board
computers, three memory boards, a
UART interface board, a combination
memory and |/O board, a 5 V power
supply, a five card chassis.

And there's more in the design
stage: I/O boards, D/A and A/D
boards, plus additional computer and
memory boards.

All boards measure 4.5 x 75
inches. So you get a very compact
system, even when you use expand-
able memory and 1/0 with the single
board computer.

The CMOS universalbackplane.

We've designed our BUS to help
save you hardware headaches. Any
board plugs into any slot in the back-
plane, any time. No need to hand wire
backplanes or breadboards.

Our universal backplane has full
swing logic for that high CMOS noise
immunity, and there's no complex
logic needed to talk to the backplane.

Another design feature—none of

those annoying “wait states” to hold
up your design.

Full design support products.

To make prototyping easy, we're
offering a low cost fully assembled
prototyping system containing a
Microboard computer, power con-
verter, control/display module,
technical literature, and all the nuts
and bolts you need to get to work on
your design.

Microboards are also plug-in
compatible with all the RCA
COSMAC development tools. Such
as our COSMAC D.O.S. Develop-
ment System (CDP18S007). So
integration and checkout of software
and hardware is a snap.

Free color brochure.

We've put together a 12 page color
brochure giving full technical data on
RCA's CMOS Microboards.

To get your free copy of the bro-
chure, use the reader service card
or contact your local RCA Solid
State Distributor.

Or contact RCA Solid State head-
quarters in Somerville, New Jersey.
Brussels, Belgium. Tokyo, Japan.

Circle 13 on reader service card

(3) Portable operation. NMOS boards are
normally operated off power lines. Battery powered
CMOS boards open a new world of portable uses.

(4) Alotinallittle space. RCA Microboards
measure 4.5 x 7.5 inches. Compare this to most
NMOS boards offered today.

CMOS
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EXPANDED
ZIP DIP® I
Socket/Receptacle

Series

NEW TEXTOOL MODELS TEST
UP TO 64 PIN 900 MIL DEVICES

TEXTOOL's expanded ZIP DIP Il socket/recep-
tacle series (12 different sizes) now offers new
models capable of testing 64 pin 900 mil, 48
pin 600 mil, 42 pin 600 mil, and 28 pin 400 mil
devices.

Versatile ZIP DIP I sockets feature an
enlarged entry for use with an even wider range
of devices and a flat top plate for easier entry
and extraction. Contacts are on even 100 mil
spacing (300, 400, 600, and 900 mil) for more
convenient mounting on standard hardware.

A built-in **stop” insures that the ZIP DIP
Il handle can't be easily overstressed. Top
mounted assembly screws facilitate the re-
placement of damaged or worn internal parts.
TEXTOOL has strengthened both hardware and
plastic for increased reliability and screw
mounting of the socket to the ZIP DIP !l recep-
tacle makes possible a more positive locking
system. 1

The ZIP DIP i

receptacle
(shown with socket
mounted) has all
the features of previous
ZIP DIP receptacles, yet at a
lower price. It virtually eliminates mechanical
rejects, is a disposable plug-in unit requiring
no soldering and has a typical life of 25,000-
50,000 insertions. The receptacle is ideal for
high volume hand testing and, since replace-
ment time is eliminated, a test station can
process literally millions of devices before it
must be replaced.

Delailed information on these and other
products from TEXTOOL . .. IC, MSI and LS/
sockels and carriers, power semiconductor
test sockets, and custom versions ... is
available from your nearest TEXTOOL sales
represenlative or the factory direct.

PRODUCTS, INC.
1410 W. Pioneer Drive « Irving, Texas 75061

People

214/259-2676
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Champine decries increases
in cost of innovation in U. S.

“The challenge for the country today
is to restore profitability to technical
innovation,” says George Champine.
He is in a good position to know,
since managing technological devel-
opment—and keeping it profitable—
is his job as director of research for
Sperry Rand Corp.’s Univac division
in Blue Bell, Pa. Although appointed
to the position just last month,
Champine is no newcomer to re-
search and development in electron-
ics, having been associated with
Univac’s computer operations for
over 20 years.

A number of factors makes meet-
ing that challenge harder now than
ever before. To begin with, “the
current tax structure has taken the
profitability out of innovation,” he
says. And the financial aspects of
rescarch are becoming more critical
because, Champine continues, “the
sophistication of technology makes
the equipment needed to develop it
very expensive. Yet without that
equipment you can’t compete.”

This rising price tag on research is
already causing a centralization of
rescarch cfforts. As a result, Cham-
pine, who runs the central research
lab at Blue Bell, coordinates the
efforts of Univac’s other labs: a
secmiconductor facility in Eagan,
Mich., one devoted to terminal
research in Salt Lake City, Utah,
and another concentrating on rotat-
ing memory at Univac’s ISS subsid-
iary in Cupertino, Calif. In addition,
he works closely with Sperry’s corpo-
rate research facility in Sudbury,
Mass.

In addition to making research
more cxpensive, technology is gain-
ing sophistication faster and product
development time is shorter. Cham-
pine says choices of basic technology
must be made as much as seven
years before a product is ready.

Besides contributing to this fast
pace and rising costs, large-scale
integration is forcing computer man-
ufacturers to change the type of
rescarch they do. “As chip density
increases, chip specialization in-

oy 3 o . D
Cost-conscious. Champine keeps an eye
on the rising cost of technical innovation.

creases and we need less,” Champine
notes. That translates to low-volume
requirements, so “‘all computer mak-
ers must do their own logic chip
design, mask making, testing, and
prototyping.” And Champine, de-
spite the litany of difficulties, looks
forward to positioning Univac in the
forefront of those sectors.

Watson plans a firm hand
on software R&D

Even before it became apparent to
most that Computer Automation
Inc.’s fiscal 1979 would be a losing
season (nearly $4.2 million), man-
agement at the Irvine, Calif., mini-
computer manufacturer began look-
ing ahead to future campaigns. One
of its more important moves was to
hire Gordon M. Watson, a hardware
and software executive, out of TRW
Electronics.

Now, as the newly appointed vice
president for engineering at Com-
puter Automation’s Naked Mini
division, the 43-year-old Watson
heads a new engineering team. The
team represents a redcfinition of the
firm’s approach to the development
and production of computers for
original equipment manufacturers,
as well as added emphasis on parallel
software work for all products.

With prior experience including a

Electronics /November 22, 1979



PDP11/23

= ARRAY PROCESSOR SYSTEMIE

FIRSTOR"
PEEU® EE°

FistComputer Corporation, one of the world’s largest
System integrators, has married Digital Equipment Corpora-
tion’s advanced PDP-11/23 Computer Systems with the new
Floating Point System’s FPS-100 Arithmetic Processor. This
complete packaged Array Processor System provides the
power to tackle tough compurational problems which were
previously the domain of the “Super Computers”.

The FP5-100 is capable of up to eight million floating point
operations per second with an effective throuchput of up
to forty million operations per second.

The *P5-100 is based on the proven parallel ppeline
architecture of the FPS AP-120B. New enhcncements such as
extensive Real-Time capabilities provide maximum com-
putational efficiency with a minimum host computer interac-
tion. The cost-performance of the New FIRSTAR System is
unbeatrable in the universe.

™

With every FIRSTAR System you can select from an exten-
sive library of easy to use software consisting of an
Assembler, Debugger, Simulator, Utilities, Math Libraries,
Signal Processing Libraries, Image Processing Libraries,
and Host Executives. It's easy to stat using your FIRSTAR
System auickly.

This new Real-Time Supervisor germits the execution of
multiple Real-Time tasks on a priority basis. SUPER-1CO0 can
virtually place the FPS-100 in a stand-alone multi-tasking
mode for the processing of mulriple streams of input data
with a minimum of host compurer dependency.

Select the Digital Equipment Corporation Operating System
which best matches your application needs. FIRSTAR is
available with either the RT-1 1 Real-Time Executive or the
R5X-1 1M Resource-Sharing Execufive. All Operating
Systems are fully supported by Digital.

FIRSTAR Systems are jointly installed and maintained by
DEC's and FPS’s own Field Service Organizations. No third
party maintenance to worry about.

Registered trademark of Floating Point Systems Inc.

TWX NUMBER 910-651-1916

1 computer corpotion

corparate square/825 north cass avenue /westrmont, illinois 60559/ (312) 9201050

"“Trademark First Computer Corporation

“Registered rradamark of Digital Equipmenit Corporation AP-1

Circle 15 on reader service card



- Fantastic!

21

‘Does Triple Duty

Our Tri-State LED Lamp (XC-5491) provides red and green lighted color
from the same T-1 3/4 plastic package - saving PC board space
assembly time, and inventory count. Advanced manufacturing techniques
provide an equal color brightness of the red and green

at the same drive current of 10mA

Capable of being driven directly off CMOS. PMOS, and TTL - the Tri-
State (red- -green- -off) is ideal in level sensors, null indicators, alarms,
consumer appliances and instrumentation applicatons

What About Price and Delivery?

Try us. An integrated quality assurance and engineering support program
assures timely delivery of product with an average 8 week lead time

Prompt quotations, competitive pricing, accessible technicat assistance, plus
unmatched product service with a one year warranty - is what Xciton is all about

Catalog, application note, and free Tri-State samples are available
from the factory direct. Let Xciton make your Tri-State

Xciting Call Clift Jurus

Xciton Corporation

— Shaker Park, 5 Hemlock Street
Latham, New York 12110
(518) 783-7726, TWX: 710-444-4962
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TO TEST THE
ENGINEERING JOB WATERS
IN THE SUNSHINE STATE,
TURNTO ELECTRONICS’
CLASSIFIED SECTION

Florida
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People

| 1
Watchdog. Watson believes bad manage-
ment, not bad technology, causes failure.

seven-year stint at Varian Data
Machines where he became vice
president for engineering, responsi-
ble for all hardware, firmware, and
software development, Watson says
he is totally convinced that engincer-
ing operations most often fail
because of a lack of management
“and not the lack of technology or
skill in performing the trade.” He is
determined to sce that such failures
do not occur.

“When | arrived, 1 found that the
software activity, for example,
lacked leadership, and that there was
zero gray hair in the engincering
organization. They had used first-
time people to do things and, as a
result, they had a low probability of
success.” Thus, Watson is trying to
build structures with good, journey-
man managers, “those with proven
track records, who are compatible,
team-type people that I’ve known.
Also, he says, *“l don’t sce any
mystique in software.” Watson,
whose background as a practicing
engincer was 70% software, believes
“you can build software as success-
fully as hardware. It just takes half
again more management attention.”

From a hardware standpoint,
Watson plans to move Computer
Automation much closer to the fore-
front of technology. Whercas the
firm typically built and sold low-cost
systems and used low- to medium-
performance devices, “‘we will broad-
en our linc and have more high-
performance, high-ticket items,” he
states, like the upcoming Protos. [

Electronics /November 22, 1979



MIL-SSR UPDATE

We married SSR technology
to military needs...

and the family keeps growing

P/N 852-1
| LOAD:26AMP, 260 vAG
CONTROL:3.8~svp0
TR

3
PAT. NO. 3848075,

It all started with our M640 series — miniature SSRs in
hermetically sealed TO-5 packages. These were the first solid state
relays ever to receive QPL approval to MIL-R-28750.

Teledyne is still the first and only SSR manufacturer with a
family of products designed specifically for military and
aerospace applications. We have AC and DC models with outputs
ranging from milliamps to 25 amps, featuring optical as well
as transformer isolation. All utilize military grade components
and hybrid microcircuit techniques to reduce parts count and
increase reliability. Our latest is a 3-phase AC SSR designed for
220 volt, 400 Hz operation.

If you need a solid state relay for military or aerospace
applications, come to the recognized leader in military SSR
technology — Teledyne Relays.

“\" TELEDYNE RELAYS

12525 Daphne Avenue, Hawthorne, California 90250 « (213) 777-0077
U.K. Sales Office: Heathrow House, Bath Rd. MX, TW5 9QQ ¢ 01-897-2501

European Hqtrs.: Abraham Lincoln Strasse 38-42 « 62 Wiesbaden, W. Germany « 6121-700811
Circle 17 on reader service card




(\ We learned about memory leadership by becoming
the world’s largest supplier of dynamic RAMs. Now,
we're becoming a leader in static RAMs.

Our commitment to statics began in the early 70's
when we pioneered the use of the depletion load resistor.
Next, we developed our superior Poly R" process, which
resulted in the best speed/power product available. Now
we've taken our Poly R™ process to volume production with the MK4104 4K and MK4118 8K
static RAMs. With the MK4104 we used our Edge-Activated " technique to combine state-of-the-
art circuit design and processing in the same device.

Our MK4118 is designed with the user in mind, providing optimum density and performance
in a pin-out that's compatible with ROMs and EPROMs. It's the first of many RAMSs in Mostek’s
family of Byte-Wyde"™ memories, developed for easy interface to all microprocessors.

¢ 1979 MOSTEK CORPORATION




Product Org Speed
MK4104-3 4K X1 200ns
MK4118-2 1K X8 150ns
MK4801 1KX8 100ns

*MK2147 4K X1 - 100ns
*MK2148 1K X4 100ns

Our next introduction will be a 2K x 8-bit static RAM for
even more flexibility of system design.

In addition to 16K RAMs, we will introduce a pair of
4K RAMs. The MK 2147 and MK 2148 will provide sub-100ns
performance. And, like the high-speed 1K X 8-bit MK4801,
these new products will use our advanced Scaled Poly 5™
process. So you can look forward to higher system density,
lower power and reduced system cost.

You've always depended on Mostek for dynamic RAMSs.

For a lot of good reasons. Now you can depend on Mostek for static RAMs for the same reasons.
To find out more, write Mostek at 1215 West Crosby Road,

Carrollton, Texas 75006. Or call 214/323-6000. In Europe,
contact Mostek Brussels, phone: 660.69.24. MOSTEI<m

* Avadable first quarter 1980
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Everybody has his own idea of security. Like some
people just can’t feel safe abouta DMM unless it’s
over-specified and over-priced. That’s OK for
them. But what about people like you, who know
that buying more than what you need is a waste?

At Keithley, we think you should have a
choice. We think you deserve the best possible
DMM for your application at the lowest possible
price. So that’s how we design our DMMs—to
match specific user need levels.

You pay for only what you need.

Of course, we’ll be glad to sell you all the capa-
bilities you want whether you need them or not.
The important thing is that with Keithley the
choice is all yours. We think a DMM on this page
will show you exactly what we mean.

Our new, rough-and-ready 169.

The tough, battery-powered 169 is a 32 digit
DMM which delivers .25% DC accuracy. MTBF
is 20,000 hours. Electrical parts are kept to a
minimum for long life and fast, easy maintenance.
It’s the only low-powered DMM which displays
both function and range along with the reading.
. You'll never settle for analog meters again.

Price: $149.

Buying too much

makes possible a 12-month recalibration cycle—
twice that of its nearest competitor. Price: $549.

The 179 is a full function DMM and a 4% value.
The 4%2-digit 179 expands 178 capabilities with
true RMS, 10uV sensitivity, 1kV protection on (2,
DC & AC current to 2A. It is also available in a
20A version.

Battery operation and BCD output are op-
tional. 179 Price: $319. 179-20A Price: $359.

The 177 is total measurement capability.

The most sensitive DMM in its price range, the
177 offers outstanding specifications on all functions
with 14V, InA, and 1Im(} sensitivity.

True RMS, 5-functions, 0.03% basic accuracy,
analog output, optional BCD output or battery
pack—the 177 is a first rate bench DMM. Price: $429.
The 172A and 173A offer added features and
performance.

Keithley’s top-of-the line 4Y2’s offer 30,000 count
display and auto or manual ranging on all functions
including AC & DC current. Basic DC accuracy

is 0.009%. Resistance capability spans seven
ranges to 300M(). Both 2 or 4 terminal and Hi-Lo
ohms are switch selectable. The 173A adds in-
creased current capability to the 172A. Battery

pack, BCD interface, and
DM M IEEE output are available
on both models.

172A Price: $545. 173A Price: $675.

makes Some people )'\vtel(s:iltlh?g)t'i:fgcf?eolrt‘}'le best judge of what's

feel secure.

The 191 outclasses its class.

Our newly introduced 191 is a ucomputer-
based, 5'2-digit DMM. It offers 1.V sen-
sitivity, 200,000 count resolution, 0.004%

basic DC accuracy, 4 readings per second,
non-linear digital filtering, pushbutton
offset compensation and 2 or 4-terminal
ohms measurement
from 1m( to 20MQ
across 6 ranges.

It is a manual

ranging bench DMM with DCV and ohms
standard. ACV is optional. The uP design

All prices U.S.A. only.

Keithley Instruments, Inc.
I( E l T H LEY 28775 Aurora Road
Cleveland, Ohio 44139

best for your DMM application, is you. That’s
why we continue to expand our broad product
line with a stream of first-quality, user-oriented
DMMs.

When you look at all the price/performance
options in the Keithley line of DMMs, we think
you'll feel plenty secure.

To order the DMM of your choice or for
information on any Keithley electronic measure-
ment instrument, contact your Keithley repre-
sentative or call us at (216) 248-0400. Telex: 98-5469.

Keithley Instruments Ltd.

1, Bouiton Road

GB-Reading, Berkshire RG2 ONL
UNITED KINGDOM

(0734) 86-12-87

Telex: (851) 847047

(216) 248-0400
Telex: 98-5469

Keithley Instruments SARL
44, Rue Anatole France
F-91121 Palaiseau Cedex
FRANCE

Keithley Instruments, GmbH
Heiglhofstrasse 5

D-8000 Miinchen 70
WEST GERMANY

(089) 714-40-65 (01) 014-22-06
Telex: (841) 5212160 Telex: (842) 204188
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Tektronix offers 15 storage

scopes and the widest selection

of storage modes. Here is how

just a few of those scopes are
ing used today.

The FAST storage mode of the
1 7834 being used to capture
high speed laser puises.

The extremely bright display
2 provided by the 466 in vari-
able persistence mode makes it
easy to view low rep rate switch-
ing performance.

The TM 500 with an SC 503
3 bistable storage plug-in being
used for audio maintenance.

The highly portable 214
4 at work in system troubie-
shooting.

The long view time provided
5 by bistable storage in the 5111
is useful for the study of pain
threshold data.

"Jektronix

-
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Choose

the one

to
match

the job.

The industry’s widest selection.
You'll find them throughout the world, in
research and development labs, in
service centers, and in the field. Each
oscilloscope offers a unique combina-
tion of features ideally suited for a par-
ticular application. Choosing from the
widest selection of storage speeds and
modes to match the job is easy with the
Tektronix Storage Scope Selection
Guide.

Performance. The 7000 Series finds
wide use in laser fusion labs in single
shot analysis, glitch detection, and ECL
logic design by offering the fastest
storage available. Writing rates up to
2500 cm/ us, allow signals to be stored
fo speeds in excess of 250 MHz and
with real-time bandwidths to 400 MHz.

Flexibility. Tektronix realizes that tools
must be flexible. That's why both the
7000 and 5000 Series offer you a wide
selection of storage mainframes. ..
some that offer three different storage
modes ...and a broad selection of

,.IL[ ‘ ’

:.*

plug-ins that lets you custom tailor a
package to meet your specific meas-
urement need.

Mobility. If you need to perform tests in
several locations with a scope that can
capture and store slow, randomly timed
events or very fast signals, our 400
Series meets the cha Ienge

Portability. For climbing ladders or
traveling to remote locations where
power is not available, we offer storage
portables weighing from 1.6 kg (3.5
Ibs), with a wide range of bandwidths
and writing speeds.

Configurability. Our TM 500 Series
offers a storage plug-in scope that you
can combine with generators, multi-
meters, counters, or other plug-ins to
create a cost-effective, multitest capa-
bility in one package.

Service and Support. There are hun-
dreds of Tektronix Service Engineers
located throughout the world to cali-
brate and maintain your Tektronix
Scope.

Send for your FREE Selection Guide.
Whatever your storage application,
we've got the scope to match the job.
So send for your free Selection Guide
today. Descriptions of each storage
mode and technical data on every
model will help you select the one
that’s right for your application.

Tektronix

COMMITTED TO EXCELLENCE

$0000000000000000000000000000000000000csss0s0c0sscsss

Send me the Tektronix Storage Scopes

\ Selection Guide.

Name

City State Zip
Mail to: Tektronix Storage Scopes
Tektronix, Inc.

P.O. Box 1700
Beaverton, Oregon 97075



Editorial

Mr. Carter’s feeble R&D initiatives

When Jimmy Carter sent his new program

for spurring American industrial research

and development to Capitol Hill early this
month, the specifics failed to support the
President’s press conference rhetoric. Mr.
Carter proposes to “unleash America’s creative
genius” by adding some $55 million to the
Federal R&D pot—an increase of 0.002% on
fiscal 1979’s obligations of $28 billion.

But those pathetic numbers are less
important to innovators in industry than the
President’s failure to address the issue of tax
law changes that would encourage increased
private R&D investment by permitting some
of it to be tax-deductible. Much of the Federal
R&D budget—one half of it spent by the
military — goes for specific products that
have limited appeal to many innovators.

Under most Government programs, a company
must respond to an agency’s needs rather
than the demands of the marketplace.

The President offers short rations for new
small companies —which history shows have
been responsible for most advances in electronics
and other high technologies. He advances no

It’s time to be heard

Talk about silent majorities—about 53% of
the eligible membership failed to return
ballots in this fall’s Institute of Electrical and
Electronics Engineers election. Of course,
that percentage differs little from earlier—in
fact, about as many votes were cast as last
year, but there was a smaller base from which
they were drawn. Still, the continued apathy
is nothing to cheer about.

It is possible to speculate at length on the
reasons for this apathy, but it is more important
to shake it. Why? Because the concerns of
the IEEE are crucial to the well-being of the
individual engineer, of the electronics industries,
and of the great world beyond. With electronics
clearly the dominant technology for at least

24

plan to encourage capital investment, nor

does he make mention any capital-gains tax
changes that would permit the use of limited
stock options to attract new engineering talent.

What might have been a couple of good
points —changes in patent policy and relaxation
of antitrust rules on R&D collaboration
between companies —are weakened by their
vagueness. A proposal to grant exclusive
manufacturing rights to a company whose
product would use a Federally owned patent
has little appeal since the Government would
retain ownership of the patent.

White House domestic policy chief Stuart
Eizenstat, the man behind the rewrite that
watered down the stronger draft initiatives
first advanced by the Department of Commerce,
says the missing tax incentives may show up
separately in the fiscal 1981 budget. But
Eizenstat’s credibility at the moment is at a
new low in view of his performance on the
long-awaited initiatives. They do not provide
significant help to industry, much less unleash
its creative genius, and they certainly have
not helped Jimmy Carter.

the next century, engineers must prepare for
influential new roles in society.

No better vehicle exists for this than the
IEEE. Indeed, the long-standing controversy
about the extent to which the organization
should engage in member-oriented professional
activities stems from a recognition on both
sides that the IEEE can be a powerful group.

Of course, this election hardly settles that
controversy, but neither should the dispute
over professional activities shroud the
importance of technical activities. The IEEE
must fill both roles, and it must constantly
evaluate how well it is meeting the needs of
the members and the rest of the world. It is
time to get involved —in fact, it is past time.
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First checkpoint, our STD BUS
Information Packet.

It explains the basics of the
new STD BUS and Pro-Log's Series
7000 cards. With these, you can
build 8-bit microprocessor systems
around a standard bused mother-
board. You can choose the functions
in your system, the memory type,
even the microprocessor type by
simply selecting from among Series
7000 cards. The STD BUS is 56 lines
wide, compatible with Pro-Log’s
standard 4-1/2 inch by 6-1/2 inch
edge ~ connected cards, supported
by other manufacturers, and freely
available to the industry.

"ORY0C
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Second checkpoint, our _s'rﬂ BUS

Technical Manual.
It contains detailed electrical

and mechanical specifications for ‘

the STD BUS and Pro-Log’s Series
7000 cards.

Third checkpoint, our
microprocessor design course.

Where we teach you how to de-
sign and document an STD BUS mi-
croprocessor system independent
of any development system. Write
for a schedule of courses in your
locale.

Your destination: easy,
cost-effective, fast design.
Contact Pro-Log Corporation,
2411 Garden Road, Monterey, CA
93940, phone (408) 372-4593.

==

S AVAILABLE
2-80; 6800; AND 8085 PROCESSOR

16K BYTE STATIC RAM; 16K BYTE 2716 EPROM

TTL INPUT; TTL OUTPUT: AND TTL 1/0 PORTS
= UNIVERSAL TTL 1/0

TRIAC OUTPUTS; SP/ST RELAY OUTPUTS
AC/DC OPTOISOLATED INPUTS
MEDIUM POWER DC DRIVERS

RS 232 AND TTY DRIVER/RECEIVER
KEVBOARD/ALPHANUMERIC DISPLAY

¥; Ya; AND % STD BUS RACKS

CARD EXTENDER; GENERAL UTILITY
UTILITY DIP; DECODED UTILITY

D[ JPRO-LOG

Microprocessors at your fingertips.
Circle 25 onreader service card




“THE
AmZ8000
IS BETTER”

Learn why.

Advanced Micro
Devices is offering a 4-day
seminar on the AmZ8000.
For all the facts, call (408)
732-2400, ext. 2325.

Advanced
Micro
Devices

1

@01 Thompson Place
Sunnyvale, CA 94086
Telephone:; (408) 732-2400
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Meetings

VHSIC—A New Era in Electronics,
American Institute of Aeronautics
and Astronautics (Box 91295, Dept.
VHSIC, Los Angeles, Calif. 90009),
Washington, D.C., Dec. 6-7, and
Boston, Jan. 21-22.

Electronic Component and Telecom-
munications Apparatus Industry
Show, Ente Fiera—Mostra di Com-
ponenti Elettronici (Viale degli Scal-
igeri—C.P. 805, 36100 Vicenza, Ita-
ly), Vicenza fairgrounds, Dec. 8-10.

Electronic Mail in Tomorrow’s Of-
fice, Institute for Graphic Commu-
nication (375 Commonwealth Ave.,
Boston, Mass. 02115), Highlands
Inn, Carmel, Calif., Dec. 9-11.

Second International Symposium on
Mini and Microcomputers in Con-
trol, International Society for Mini
and Microcomputers (P. O. Box
2481, Anaheim, Calif. 92804), Galt
Ocean Mile Hotel, Fort Lauderdale,
Fla., Dec. 10-11.

Distributed Data Processing, Data
Communications and Networks, and
Minicomputers Conference, Ameri-
can Institute of Industrial Engineers,
(P.O. Box 3727, Santa Monica,
Calif. 90403), Jack Tar Hotel, San
Francisco, Dec. 10-12.

Computer Networking Symposium,
IEEE Computer Society (Box 639,
Silver Spring, Md. 20901) et al.,
National Bureau of Standards, Gai-
thersburg, Md., Dec. 12.

Conference on Decision and Control,
IEEE, Galt Ocean Mile Hotel, Fort
Lauderdale, Fla., Dec. 12-14.

Winter Consumer Electronics Show,
Electronic Industries Association,
Convention Center, Hilton and Jock-
ey Club Hotels, Las Vegas, Nev.,
Jan. 5-8.

Sixth Semiannual ATE Seminar and
Exhibit and First Annual Test Instru-
ments Conference, Benwill Publish-
ing Corp. (1050 Commonwealth
Ave., Boston, Mass. 02215), Con-
vention Center, Pasadena, Calif,,
Jan. 7-10.

Second Design and Finishing of
Printed Wiring and Hybrid Circuits
Symposium, American Electroplat-
ers’ Society (1201 Louisiana Ave.,
Winter Park, Fla. 32789), San Fran-
cisco Hilton, Jan. 15-17.

TV Mex, the TV Microelectronics and
Microprocessing Exhibition, and
IDEA, the International Domestic
Electrical Appliances Exhibition,
Montbuild Ltd. (11 Manchester Sq.,
London WIM SAB, England), Na-
tional Exhibition Centre, Birming-
ham, England, Jan. 15-17.

Advanced Semiconductor Equipment
Exposition, Associated Ad-Ventures
Inc. (Suite V, 4546 El Camino Real,
Los Altos, Calif. 94022), Convention
Center, San Jose, Calif., Jan. 22-24.

Annual Reliability and Maintaina-
bility Symposium, American Society
of Mechanical Engineers, IEEE et al.
(for information, contact N. H.
Kutner, Burroughs Corp., Burroughs
Pl.-5F48, Detroit, Mich. 48232),
San Francisco Hilton, Jan. 22-24,

Communication Networks ’80, The
Conference Co. (60 Austin St.,
Newton, Mass. 02160), Sheraton
Washington, Washington, D.C.,
Jan. 28-30.

Fifth Topical Meeting, Integrated
and Guided Wave Optics, Optic
Society of America (Suite 620, 200
L St. NW, Washington, D.C.
20036) and IEEE, Hyatt-Lake Ta-
hoe, Incline Village, Nev., Jan.
28-30.

11th International Symposium for
Mini and Microcomputers, Interna-
tional Society for Mini and Micro-
computers (P. O. Box 2481, Ana-
heim, Calif. 92804), Asilomar Con-
ference Grounds, Pacific Grove, Cal-
if., Jan. 30-Feb. 1.

Eighth Semiannual Conference on
Federal ADP Procurement: New De-
partures, American Institute of In-
dustrial Engineers (P. O. Box 3727,
Santa Monica, Calif. 90403), Shore-
ham Americana Hotel, Washington,
D. C., Feb. 4-6.
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Micralign 200 Series...
Higher throughput
than step-and-repeat
at a much lower price.

Perkin-Elmer designed the
new Micralign Model 200 to be
the most cost-eftective pro-
jection mask aligner available.
In performance, it achieves 2-
micron geometries or better
in production, distortion/mag-
nification tolerance of 0.25
micron, and 4 percent uni-
formity of illumination. Options
available include automatic
wafer loading and automatic
alignment. Soontobe available:
deep UV optical coatings for
still smaller geometries.

Compared to the leading
step-and-repeat aligner, the
Micralign Model 200 delivers
outstanding performance for
not much more than half the
cost. it takes about a quarter
of the floor space. It provides
consistently higher throughput
regardless of die size.

The Model 200's remarkable
performance is the result of a
number of major innovations.

Improved optical design

and fabrication

Weimproved theoptical design
to provide increased resolution
and depth of focus. Optical
manufacturing tolerances are
five times tighter to ensure
precise overlay from aligner

to aligner.

Near-zero vibration

We minimized vibration. We
constructed the Model 200
with two frames—one inside
the other. The inner frame,
which carries the projection
optics and carriage drive, is
completely isolated from the
outer frame.

Inner Frame

Projection
Optics

Vibration
Isolators
(Isolated
Structure
Support)

Structure

Vibration Isolators
{inner Frame Support)

We incorporated a superb
linear motor carriage drive with
air bearing slide. This drive
does morethaneliminate vibra-
tion. With the air bearing feature
there's no contact and no
wear. And no limit to carriage
drive durability.

Flexure
. Linkage
Optical Encoder

Built-in environmental
control

We provided the Model 200
with a built-in environmental
chamber. External air, supplied
by you or from our optional air
conditioning system, is blown
through a HEPA filter and
heating elements built into the
Model 200topcover. A positive-
pressure, class 100 environ-
ment is carefully controlled to
better than 1°F,

We included a separate ther-
mal control for the mask, to
compensate for mask run-out

No mask contamination

We designed a sealed mask
carrier for the Model 200. You
put the mask in the special
carrier rightin the mask depart-
ment. Seal it. When you load
the sealed carrier in the Model
200, the cover plates are auto-
matically removed. After use.
the cover plates are automat-
ically replaced.

Proven production
capabilities

Perkin-Elmer, the leader in
projection mask alignmentsys-
tems, offers six years of proven
production capability, with an
excellent training and service
record.

Get all the facts

These are just a few of the fea-
tures that make the Micralign
Mode! 200 Series a completely
new concept in projection
mask aligners. Get more de-
tails on how these and other
improvements in design can
translate into improvements
in your production, For litera-
ture, write Perkin-Elmer Ccr-
poration, Microlithography
Division, 50 Danbury Road,
Wilton, CT 06897. Or phore
(203) 762-6057.

PERKIN-ELLMER
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Make Fluke your partner
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in automated testing.

Buying automatic test
equlpment is an important
investment with long range
effects on profitability and
efficiency. We recognize the
magnitude of this decision and
offer you not just a product but a
partnership. It’s a partnership
dedicated to your test needs,
based on trust, confidence, and
unwavering high-performance.
You’re in good company.

When you buy a Fluke
system, you join the ranks of
companies like IBM, Philips, and
Olivetti. In fact, our customers
include the top electronics
manufacturers throughout the
world. Why do these companies
choose FAS? Because our
systems offer solutions backed by
years of experience in solving
tough test problems. And
because we’ve reduced their
testing costs by one-third.

A close look at testing.

Deciding when to test is as
important as how. With an
overall goal of high end-product
turn-on rates, PC board
functional testing is the best
approach. It offers comprehensive
testing to locate faults across the
entire fault spectrum, from
production faults to dynamic
operational errors.

Deciding how to test comes
next. You need to consider a wide
range of factors including PC
volume, board types, test yield,
production yield and anticipated
new products. You also need to
take a look at the true costs of
the system including initial
capital expense, programming
and diagnostic costs and the kind
of service you’ll get when every
moment of downtime costs
thousands.

Take a close look at Fluke
Automated Systems. You'll find
some surprisingly simple answers
to these complex questions.
Making every dollar count:
time proven techniques.

We pioneered the concept of
reference board testing. Over the

~

years, it has proven to be the
fastest, most economical means
of board testing, producing
higher throughput and superior
test confidence.

FAS systems are designed to
make test program generation
fast and easy to learn. Over 700
automatic stimulus patterns can
be selected with the push of a
button. For sequential logic, our
high level language uses efficient
data compression techniques,:
allowing a user to quickly
generate massive stored sequence
stimuli. Both techniques can be
interleaved “on-the-fly” gaining
the advantages of each.

The key to testing is
comprehensive test programs.
Fluke’s test techniques enable
exhaustive test sequences to
operate at real-time speeds.
Extensive test response patterns
are data-compressed into a single
output signature. Consequently,
operation is not limited by disk
capacity or access times —
problems that plague
simulator-based systems.

After test program
development, the Automatic
Fault Emulator Option verifies
comprehensiveness by emulating
fault types — from simple
“Stuck-at” faults to complex
single-bit errors.

Production throughput with
a FAS test system is increased by
a full spectrum of diagnostic
methods. They range from 12
manual aids (including
Faultrack® and a built-in logic
analyzer for LSI) to a powerful
computer diagnostic package
called Autotrack®
> 98% Uptime.

The John Fluke Company is
founded on the commitment to
provide products and services
that yield the highest return for
your investment dollar. The
success of our equipment and the
innovative contributions we’ve
made to the industry prove this
has not been an empty promise.

Innovative designs are

implemented by our
manufacturing professionals.
Materials are exhaustively
screened. Precision components
crucial to test performance are
100% tested. In-process inspections
are made throughout. The end
result: greater than 98% uptime.
Hundreds of experts
supporting you.

After a system is delivered, a
Fluke Customer Engineer moves
in as your consultant to set up
your system, give programming
assistance and lead hands-on
training sessions. He’s there to
assure that you get maximum
utilization of your test system.
And he’s never more than a
phone call away.

For service, you can rely on
Fluke Service Engmeers working ;
out of 45 service centers around ’
the world. They’re dedicated to

-solving your repair problems in a

minimum of time — locally.

Talk to us — we listen.

We solve test problems by
listening to you — to what you
need, what your problems are.
Call us at (800) 426-0361 or use
the handy coupon below. Make
Fluke your partner in automated
testing.

~é

|
®

AUTOMATED SYSTEMS

r-
) IN THE US. AND NON-
: EUROPEAN COUNTRIES:  IN EUROPE:

§ Fluke Automated Systems Fluke (Holland) B.V. i
§ 630 Clyde Avenue P.O. Box 5053, 5004 EB

i Tilburg, The Netherlands

(013) 673 973

Telex: 52237 . =

§ Tell me more about automated testing.
Send me a literature package. ,
1 [0 Let's not mess around — — arrange a demo.
I'm a competitor — How'd you make testing
S0 easy anyway?
ame

Tit

Mail Stop

&

Company
Address

\
City State Zip
Telephone ( ) ' Ext.

Ed
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STANDARD EQUIPMENT

WITH EVERY FAIRCHILD
TEST SYSTEM.

Half the reason anybody buys a
Fairchild test system is the quality of the
system itself.

The other half is customer support.

We pride ourselves on providing
the very best customer support
program in the test system business.

We offer the world's most comprehensive
training to get you started. Meaningful
applications to get you
running. And worldwide
field service to keep your
downtime to an absolute
minimum.

Everything we do is
designed to meet a
common goal: Give you
maximum use of your
Fairchild system at the
lowest possible cost.

That's the overview.
Here are the specifics:
TRAINING
YOUR PLACE
OR OURS.

Fairchild operates
training centers in San Jose, Munich
and Tokyo. Courses can also be taught
in your own plant by special
amrangement.

In our training centers, your per-
sonnel are given hands-on experience
with the exact kind of test equipment
you buy. They start with 12 to 18 man-
weeks of basic training, and then
choose from a broad range of courses
to fit your specific needs—from testing
fundamentals to advanced LSl testing
techniques.

We use the very latest teaching
techniques, including videotape and
programmed leaming courses, in addi-
tion to live lectures and demonstrations.
Our average instructor has a minimum
of seven years of experience.

We have trained over 8,000 customer

30 Circle 31 on reader service card

personnel in the past seven years.
APPLICATIONS.
NOT JUST HOW, BUT WHY.
The key to effective applications
support is making sure your Fairchild
system does everything it can to meet
your specific testing requirements. We
maintain a worldwide team of applica-
tions engineers to help you get your

system up and running. We also have a
software library containing hundreds of
ready-to-run device test programs for
standard ICs, almost every known mi-
croprocessor, /0 chips, bipolar RAMs,
MOS RAMs and a number of support
circuits. These programs would cost you
tens of thousands of dollars if you had to
develop them yourself from scratch.

It all adds up to an applications
base that meets many of your testing
needs before you begin.

SERVICE. ALWAYS THERE
WHEN YOU NEED US.

No matter where you are in the
world, we have a field service engineer
close by to keep your system uptime
up. We have more than 25 major ser-
vice centers throughout the U.S., Europe
and the Far East.

We offer a variety of service con-
tracts that can be tailored to your needs.
They give you monthly servicing and
calibration of your test systems, auto-
matic field change notices, automatic
software updates, replacement of de-
fective parts, and a commitment to be
there within a matter of hours (within 50
miles of a service center, average re-
sponse time is four
hours).

Allin all, we guar-
antee never to forget you
after the sale. That's why
every Fairchild test sys-
term you buy comes with
the personal commit-
ment of trained profes-
sionals, applications
engineers and service
personnel as standard
equipment.

For more informa-
tion, contact your near-
est Fairchild Test
Systemns sales office. Or
write Test Systems Group, Fairchild
Camera and Instrument Corporation,
1725 Technology Drive, San Jose,
California 95110. Tel: (408) 998-0123.
TWX: 910-338-0558.

FAIRCHILD
TEST SYSTEMS GROUP

firs oy
of ATE.
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Our people give
you three eiching
modesin

one machine.

Ultek’s new 4440 Production Etching
System gives you unprecedented
freedom to choose the etching
approach best suited toyourproduct.
Our people have designed the 4440
to operate in any of three modes:
reactive ion etch, plasma etch

or friode etch.

This flexibility makes it easy to meet
your goals for line width, anisotropy,
etch profile and selectivity both in
the lab and on the production floor.

A stainless steel gas handling
system permits use of almost any gas.
Up to four can be precisely handled
with independent control of flow
and pressure.

Batch loads of 30 three-inch or 13
four-inch wafers can be processed
with high throughput, high yield and
excellent etch uniformities.

If you'd like a better choice for
your etching operations write:

Perkin Eimer, Ultek Division, P.O. Box
10920, Palo Alto, CA 94303. Or call:
(415) 967-2100.

PERKIN-ELME

Putting quality and plasma systems toget
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NTT to look
at Motorola’s
pagers In test

Exxon’s Magnex
ready to market
thin-flim heads

Semiconductor
test, fabrication
systems linked

Voice system
fits Muitibus

RCA video disk
to pe unveiled
on Dec. 6
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Electronics newsletter

In the first step in the open-door procurement policy sought by the U. S.,
Motorola Corp.’s Communications Systems division, Schaumburg, III.,
will ship about 150 pagers to the Nippon Telegraph and Telephone Public
Corp. next summer as part of a qualification test to enter the Japanese
home market. The cost of the test units will be comparable to the $300
price tag for pagers linked to telephone systems or specialized common
carriers in the U.S., but Motorola will modify them to meet NTT’s
specifications.

Magnex Inc.,, an Exxon Enterprises Inc. business venture formed in
September 1977 to develop and manufacture thin-film magnetic recording
heads for computer disk and tape drives, is about to begin volume
production of what it calls the integrated slider. This thin-film head is
fabricated like an integrated circuit. Hundreds of magnetic circuits are
deposited on a wafer, which is then diced and machined to form hundreds
of one-piece head and slider units with the tightest tolerances, highest
densities, and lowest costs to date.

Semiconductor manufacturers will soon be able, for the first time, to buy
test and fabrication systems that can be tied together easily to make a
totally integrated facility tailored to their own needs. The Macrodata
memory test line and the Kasper Instruments line of wafer-processing,
ion-implantation, and mask-alignment systems will be offered in the third
quarter of 1980 with hardware that lets them communicate with any host
computer from the PDP-11 family. The move reflects the thinking of
Macrodata and Kasper Instruments. Both were acquired by the Eaton
Corp. of Cleveland when it took over their parent, Cutler-Hammer.

A single-board automatic Voice Recognition Module that is Multibus-
compatible was announced by Interstate Electronics Corp., an Anaheim,
Calif., subsidiary of A-T-O Inc. of Cleveland. Various models, with single-
quantity prices ranging from $1,650 to $2,090, recognize 40, 70, or 100
words or short phrases with better than 99% accuracy. After spectral
analysis, all processing —including pattern recognition—is done digitally.
Also, using a patented algorithm, all words and phrases are compressed
into 128 bits. Although this system is speaker-dependent, Interstate
intends ultimately to design speaker-independent systems using custom
integrated circuits.

It’s official: on Dec. 6, RCA Corp., New York, will at last announce its
1980 marketing strategy for its video disk player. Although competitor
Magnavox will be selling its Philips-developed VLT system nationwide by
year-end [Electronics, Oct. 25, p. 72], RCA will sell its capacitive system
nationally right from the start through retail television outlets. Backing
the player will be an array of 300 or so disk titles, with 10