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New, Simplified
- Modular Pot...
H Y

i

We've combined the superior per-

formance of conductive plastic ele-

ments with a simplified three-piece design to
give you the many advantages of conductive
plastic at molded carbon prices. It's the Bourns

, z.‘: - Model 91/92 family of 5/8"” modular pots. An all new mod-
e ular pot on the board — or the panel — for under a dollar*.
> R

Performance? It's no contest! The conductive plastic element outper-

forms molded carbon with longer rotational life (2 100,000 cycle life at
2% max. CRV), tighter linearity (¥ 5%), lower CRV (1% or better), and essentially
infinite resolution. And, fewer parts mean added reliability.

Flexibility? You've got it! Terminals are in-line PC style on .100-inch centers. Position

them forward, back, or down for vertical or horizontal PC board mounting. Or, mate them with

in-line connectors designed for .025 square pins. Solder lugs are formed from PC pins to accept

three #22 AWG wires. They're available in two bushing sizes, six tapers and three standard shaft
lengths up to 7/8” long. Resistance values range from 250 ohms to 5 megohms.

Need a high quality, industrial grade modular pot for under a dollar? It's simple! Send today for your new 32-
page PC-1 Panel Control catalog and details on the amazing Model 91/92 family.

CONTROLS DMSION, BOURNS, INC., 1200 Columbia Ave., Riverside, CA 92507. Phone: 714 781-5212. TWX: 910 332-1252.
European Headquarters: Bourns AG, Zugerstrasse 74 6340 Baar, Switzerland. Phone: 042 33 33 33. Telex: 78722.

*Single cup quantities over 5,000. Domestic U.S.A. price only.

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



l. Circuit Board Testing Update/No. 4 in a series from Hewlett-Packard.

COUNTERACTING THE INCREASED COST OF LARGE DIGITAL
CIRCUIT BOARD TESTING.

The amount of logic on today's
average PC board poses some
difficult problems for production

test . . . bottlenecks and increasing
costs of testing and rework, to

name a few. Yet, many of these
costs and problems can be minimized
with efficient test techniques. Often,
that calls for a simulator-based test
system.

Simulator-based testing defined.
Board-test simulation is a technique in
which the circuit to be tested is
modeled—component by component
and node by node—in the test
system computer. From this model,
the system can calculate the correct
response to any input pattern, plus
predict failure modes and their re-
sponses. This allows only those pat-
terns which identify faults to be used
as the test pattern stimulus.

A major benefit of simulation is that
it provides an accurate measure of
test effectiveness. You know to
what extent you're exercising board
components. Thus you can determine
test efficiency, and, just as important,
you know when to halt test soft-
ware development.

“SEE US AT THE ATE SEMINAR EXHIBIT,
PASEDENA, CA., BOOTHS 422-427“

Another benefit of having the circuit
and all of its failure modes stored in
the computer is that you then have
detailed information to aid in fault
isolation. Finally, advanced simula-
tion techniques allow circuit modeling
in the test system so that engineering
can test designs before they're built
and thus eliminate many problems
before they reach production.

The advantages of test flexibility.
HP’s answer to simulation and to the
reduction of testing costs and time is
the DTS-70 Digital PC Board Test
System ($90,350* for standard oper-
ating system). It provides the benefits
of a simulator and offers other ad-
vanced features as well.

L DTS-70

UP TO SIX TERMINALS o

UP
TEST STATIONS

When you expand your produc-
tion capacity, you can add
test stations (to a total of three)
without buying additional com-
puting power. Need more test
software development capabil-
ity? Then simply add an inex-
pensive CRT terminal to your
basic system. You can add up to
six software development termin-
als, as shown, and they won't
interfere with your production
testing.
In addition, the DTS-70 software
is compatible with data base man-
agement software to keep track
of data and help you better
manage your production. For
example, the system can
store test data and give you
reports such as specific board
or component failure rates and
modes. The DTS-70 will easily
fit into your long range computer
network plans, too, providing
distributed processing and
communication to your data
processing center.

Simplified troubleshooting.
Testing isn’t the only problem. You
also need a rapid and inexpensive
way to locate the specific faulty com-
ponent or components for replace-
ment. Using HP's FASTRACE software,

W=, =R

the DTS-70 accesses faulty board
models developed by the simulator
and guides the operator in a quick
series of probe tests to isolate faults.
Unlike many simulator systems, the
DTS-70 catches intermittent faults.
And it has zero delay capability, allowing
you to detect races and hazards—a
critical problem in logic circuit operation.

For more information.

There are other benefits to PC board
testing with the HP DTS-70. And for
analog and hybrid circuit testing, HP
offers the 3060A with combined func-
tional and advance in-circuit testing.
For data sheets on both these systems,
write to Hewlett-Packard, 1507 Page
Mill Road, Palo Alto, CA 94304. Or
call the HP regional office nearest you:
East (201) 265-5000, West (213)
970-7500, Midwest (312) 255-9800,
South (404) 955-1500, Canada (416)
678-9430.

*Domestic U.S.A. price only.

HP Circuit Testers—
The Right Decision

2 Enciaro
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AP+2S+Strobe+Attention+RAM+EPROM=3199

Introducing The SwitchBoard™ 1/0 Interface,
the most complete interface available for S-100
systems. . .designed by George Morrow exclusively
for Thinker Toys™.

The SwitchBoard™ interface provides 4 parallel
ports and 2 RS232/TTY serial ports. Plus, strobe
and attention ports. Plus, on-board facilities for 4K of
optional static RAM and 4K of user-supplied EPROM.

And every port is switch-programmable for total
flexibility in interfacing complex peripherals. . .such
as 12-bit daisywheel printers.

Each parallel port can be switched for input or
latched output. Both serial ports can be switched to
any of 16 baud rates from 110to 19,200. Each strobe
and attention port flip-flop can be switched for pos

or neg pulsing.
Circle 2 on reader service card

And yet, The SwitchBoard™ Interface won't
hang you up on price or delivery. In kit form, it's just
$199. $259 assembled. 2114 4K static RAM option
(4 MHz Z-80 compatible), $70.

Ask your local computer shop to place your
order immediately for priority shipping. Or, if un-
available locally, order direct from Thinker Toys™,
5221 Central Ave., Richmond, CA 94804.

Or call for The SwitchBoard™ at (415) 524-2101
weekdays, 10-5 Pacific Time.

*Sockets provided; chip set optional.

A product of Morrow’s Microstuff for

Thinker Toys’
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Highlights

Cover: Chip controls packet-network link, 89
A dedicated large-scale integrated circuit
relieves a data terminal of time-consuming
link-control chores at its interface with the
packet-switching network and replaces a
boardful of hardware.

Cover illustration is by Katrina Taylor.

Showdown postponed at WARC, 76

By putting off controversial issues —geosta-
tionary satellite spots and shortwave broad-
cast frequency allocations —the World Ad-
ministrative Radio Conference avoided pit-
ting industrialized nations against Third
World countries.

Software mediates microcomputer conflict, 104

A modular operating system for 16-bit mi-
crocomputers provides many useful pro-
gram-development tools and allows un-
needed modules to be banished from main
memory at run time to speed execution.

Math chips make one-board fiiters possible, 109
Real-time digital signal processors have
become much easier to design since the
advent of muitiplier-accumulator chips. The
resulting digital filters are both smaller and
more economical.

. . . and in the next issue
The annual market survey and forecast for

the U.S., Western Europe, and Japan

. . . liquid-crystal-display array muitiplex-
ing . . . error-correcting circuits for micro-
processor memory.
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Publisher’s letter

ictor Hugo was not in the eclec-

tronics industries, but his famous
line “Greater than the tread of
mighty armies is an idea whose time
has come” has become a cliché in
our technology. Clichés become so
largely because they are true and
easy to remember.

Once again it’s true, this time in
the case of the cover article (p. 89)
on packet switching. Here the idea is
a practical design of a packet-
switching interface chip developed
by Western Digital Corp., Newport
Beach, Calif.

True, packet switching is an idea
that has been around for some
time—15 or 16 years ago this tele-
communications concept was touted
as a panacca for data transmission.
Now, though, thanks to the availa-
bility of low-cost large-scale integra-
tion, it is possible today to design
practical chips for packet-switching
applications.

In the case of the Western Digital
device, the final result was based on
a considerable amount of consulta-
tion with network designers and tele-
communications customers world-
wide, according to author Geary
Leger, systems applications engineer
for Western Digital. In addition,
Leger gained much insight into what
would be required —and what would
be the optimum number of fea-
tures —by participating on the
American National Standards Insti-
tute Public Data Networks Commit-
tee (X-3S37).

“Participation on standards com-
mittees is very important in the
semiconductor industry,” Leger
stresses. ““We cannot wait for a stan-
dard to be adopted before designing

LS! parts. When you work on a
committee, you sce trends early.”

The hardest part of the packet-
switch interface chip design was
holding down its size, Leger reports.
A whopping 292 mils by 295 mils,
the chip packs the equivalent of
some 30,000 transistors. Along the
way, Western Digital had to take out
some of the features originally
planned on the chip, which are now
accomplished externally.

With a BSEE and an MSEE from
the University of Missouri, 38-year-
old Leger came to Western Digital
in 1978 with data communications
experience. He had ncver designed a
chip before. “It was a new experi-
ence combining two different
sciences,” he recalls.

Speaking of communications, the

1,900-0dd delegates to the World
Administrative Radio Conference
wound up |1 weeks of talks recently
and the news is that the meeting did
not turn into a pushing match
between the developed nations and
the developing nations.

The summary by Ken Dreyfack of
our Paris bureau (p.76) points out
that like most successful delibera-
tions, no one came away completely
victorious nor was anyone complete-
ly beaten in the negotiations over the
communications spectrum. However,
a couple of the key issues on short-
wave allocations and satellite posi-
tioning were left unresolved.
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switchers
kKePco/ToK have
guts!
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MAIN POWER

QUTPUT : :
RECTIFIERS ’ ===00 il . TRANSFORMER
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"OUTPUT CHOKE
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EXTRUDED ‘ STACKED
HEAT SINK OUTPUT
- CAPACITORS
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INPUT ‘ 2 ] _ OUTPUT
CAPACITORS | TERMINALS
: | , b 115/230V
. SWIT%HING . 1 SELECTOR
RANSISTORS 3
v OVERVOLTAGE
ADJUST
CURRENT
LiMIT
Yy = u T,
RMX Size D Switching Power Supply \ — X YN .‘.‘... /z > = AR bE : N

cover removed to expose its guts.

The KEPCO/TDK Series RMX, Size D Power Supply offers a lot of guts
neatly arranged in a compact, 270-cubic-inch box that will fit nicely into
your project. Ask your local Kepco man to let you try it on for size.

I EFFIS:IENCY VS. LOAD CURRENT‘ OUTPUT VOLT/AMPERE LOCUS'
| AMPS . § 1fot 1
; MODEL 1‘- VOLTS _|—@k 50°C Mﬁ)m, l’yooaxc i :ﬁ,“‘o‘ 7\)‘0
RMXOSDL3555 60A . B J
RMX 09-D| 6.3-99 [32A | 3 x’
RMX 12- DL 8.4-13.2 | 27A g 230 ot LAt
[ RMX 15-D | 10.5-16. 5_ 23A | G 32 P (dusame)
RMXZA.D;_168 26.4 | 16A val
RMX 28-D | 19.6-30.8 [ 13.7A . . 3
020 30 40 50 60 1020 30 40 50 60
OUTPUT CURRENT/AMPERES OUTPUT CURRENT/AMPERES

Typical for Model RMX 05-D, 5-Volt Switching Power Supply

K E p C D ® For complete specifications write Dept. BWF 14

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

TRANSDUGER?

The ENI Model 1040L Power
Amplifier was designed as
the ultimate wideband power
source for ultrasonic appli-
cations. Capable of produc-
ing more than 400 watts of
continuous output into any
ultrasonic transducer, the
Model 1040L covers the
frequency range of 10kHz
to 1MHz without tuning.

Its exclusive true reading
power meter, makes matching
and ultrasonic system cali-
bration easy and accurate.
With fail-safe reliability, un-
conditional stability, 100%
solid state componentry and
extremely rugged construc-
tion the 1040L is the best
ultrasonic power source you
can buy.

Electronic Navigation
Industries, Inc.

3000 Winton Road South
Rochester, New York 14623
Tel. (716} 473-6900

Telex 97-8283 ENI ROC

The World's Leader
in Power Amplifiers

6 Circle 6 on reader service card

Readers’ comments

Ground breakers

To the Editor: Your Sept. 13 article
about Quick Connect, a Bell Labs
insulation-displacing contact system
for breadboard wiring, was of inter-
est because 3M Electronic Products
division has sold 1DC breadboarding
systems since 1975. Since 3M’s
pioneering work with Bell Labs was
not mentjoned, we feel your readers
may be interested to learn about our
breadboarding activities.

The first successful prototype ID-
contacts used by Bell Labs for
breadboarding were pulled from a
Scotchflex connector. To simplify
handling and soldering, Bell initially
chose to group the contacts by
cutting a 16-position connector for a
dual in-line package into two contact
strips, a configuration used by 3M
today.

The latest 3M breadboarding sys-
tem resulted from pioneering work
done by Charles von Roesgen of Bell
Labs. His laboratory experience was
followed closely by 3M in designing
reliable and practical techniques for
breadboards to meet general needs.
The 3M system allows the user to
place contact strips on the board
only where required and to feed two
levels of wire (equivalent to four
wrapped wires) through the contact.

Richard G. Barker
3M Center
St. Paul, Minn.

Computer error

To the Editor: In my letter on page 6
of your Oct. 25 issue regarding the
“Which way is up?” editorial, the
two computers | referred to were the
TMS 1000 and IBM 4300, not the
TMS 100 and IBM 4330 as they
appear in print.
Andrew Allison
Los Altos Hills, Calif.

Off the drawing board

To the Editor: The Packaging and
Production technology update [Oct.
25, p. 21] states that “better resolu-
tion is theoretically possible by using
a scanning, or focused, ion-beam
source, but this approach is still on
paper.” This approach is not still on
paper: we have already developed
and built an ion projection system

The Personal
Computing Book

Take the computer
revolution into
your own hands!

More than 50 articles are presented
from leading publications in the field
to give you this up-to-date guide that
answers all your questions on person-
al computing precisely and reliably.

Hardware ¢ Software * Theory
 Applications * Helpful Hints

Order today, and don't forget the other
valuable Electronics Magazine Books
listed in the coupon below.

r Electronics Magazine Books
P.O. Box 669, Hightstown, NJ 08520 e;:' r
l

Send me.

copies of Microprocessors @ $8.95
copies of Applying Microprocessors
@ $9.95

copies of Large Scale Integration
@ $9.95

copies of Bas:cs of Data Communica-
tions @ $12.9

copies of Circuils for Electronics
Engineers @ $15.95

|

|

I

|

I

I

l copies of Design Techniques for
| Electronics Engineers @ $15.95
I

|

I

I

|

|

copies of Memory Design: Micro-

computers 1o Maintrames @ $12.95
copies of New Product Trends in

Electronics, No. 1 @ $14.95

copies of Personal Computing:
Hardware and Software Basics @ $11.95

I
|
I
I
I
I
I
I
I
I
I
E;t:g:'g'seg::':%?ofn orders of 10 or more |
1 must be fully satisfied or you will refund full |
|

|

|

I

I

|

|

I

|

|

payment if the book is returned after ten-day
trial examination

[] Payment enclosed [ Bill firm  [] Bill me
I Charge to my credit card: {J American Express
[ Diners Club O visa  [J Master Charge
Acct. No. ___  Date Exp.

On Master Charge only,
| first numbers above name

I Name Title

| Company

| Street

I City State Zip

| Signature

Electronics /December 20, 1979



Our Model 3005 Signal
Generator has a seven-digit
frequency selector. So it can
cover the | to 520 MHz range in
100 Hz increments. Enough
resolution for most of your
demanding applications. Enough
to put us toe-to-toe with the more

expensive signal generators on
the market. In every respect but
price

The price is $3,790. Just four
digits. Yet Model 3005 has the
resolution and features you'd
expect to pay much more for.

ACCURACY

EXT

VERNIER

0.001%

Complex or simultaneous
modulation (AM-FM, FM-FM
AM-AM). Four FM and two AM
modulation scales, four internal
modulation frequencies (two
lixed, two adjustable between 100
Hz and 10 KHz). Output
frequency is programmable, and
accurate to 0.001% over the entire
range. Power is calibrated for
output levels between +13 and

137 dBm

You can raise our price
a little by adding options like

reverse power protection. Or by
choosing the 1 kHz to 520 MHz
version (Model 3006)

Circle our reader service
number. We'll show you how to
get as much signal generator as
you need, without blowing your
test equipment budget

Wavetek Indiana, Inc., 66 North
First Avenue, P.O. Box 190, Beech
Grove, IN 46107. Phone (317) 783-
3221, TWX (810) 341-3226

output level programming andWAVE I EK

Circle #7 for literature
Circle #150 for demonstration

Itdoesn't
have a seven-digit

price tag.

INT MODULATION —_—

1000

LEVEL

RANGE




New possibilities for
your Printed Circuit
Board '

WIMA Miniature
citors ——

|

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 4F 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. 0. 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
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Readers’ comments

using focusing ion-optical lenscs.

This system was described at a

lecture held in Boston at the 15th

Symposium on Electron, lon and
Photon Becam Technology.

Dr. Rudoff Sacher

Sacher Technik Wien

Vienna, Austria

A bit behind the times

To the Editor: In your Oct. 25 issue,
in ““Isracl sweetens the pot™ [p. 84],
the caption accompanying the photo-
graphs contains a couple of glaring
CITOrS.

First, it should be quitc obvious
that the Egyptian president who
appears herc is Sadat and not Nas-
ser. And the Egyptian and lIsracli
flags arc flying side by side at the
Advanced Technology Center —not
Technion City.

Yoram Kenig

Motorola Isracl Ltd.

Tel Aviv, Isracl

® Reader Kenig was one of many to

call our attention to this most embar-
rassing error.

Not U. S. this time

To the Editor: In your Oct. 25
issuc (p. 223) you state that the
WARC (World Administrative Radio
Conference) is a *“U. S.-sponsored
mecting.” This meeting is under the
sponsorship of the 1Tu (International
Telecommunication Union), a Uni-
ted Nations entity.

Jean-Pierre Bonneau

Montreal, P.Q.

Canada
® Electronics apologizes for the typo,
which changed U. N. to U. S.

Corrections

Analog Devices derives 10% of its
total sales dollars from its system and
subsystem level products, which in-
clude both the Macsym line and
Analog input-output boards. The fig-
ure reported in the Nov. 8 issue [p.43)
Jor the Macsym line of industrial
controllers is incorrect.

On Fig. 3 and 4 of ""Microcomputer
can stand alone or join forces with
other chips” [Electronics, Dec. 6,
p. 143), serial input and output pins 11
and 12 were inadvertently transposed.

CRYSTAL
CLOCK

OSCILLATORS
by M(')"I’_O' .

.

a K1135A. B
BAUD RATE
GENERATORS

e

K1150A
CMOS
8041/8741
DRIVER

K1152A
[ CMOS/NMOS
| COMPATIBLE

LoCco

K1100A

TTL
COMPATIBLE
CRYSTAL
CLOCK
OSCILLATORS

K1091A

. are the
| industry standard!
HERFE’S WHY:

the widest line of thick film
crystal clock oscillators
available anywhere.

E{frequency stability to match

| your application.

‘E(frequencies as low as 25 kHz,
| as high as 70 MHz.

‘ Iogic outputs for TTL, CMOS,

ECL, NMOS, dual comple-

' mentary TTL.

| E(volume production capability,

[ fast prototype delivery.

DIP packaging saves board
space, assembly time.

‘E{ in-house control, from quartz
growing through thick-film
processing.

Send today for more information

on the clock oscillator to fit your

[ application.

A MOTOROLA INC.

COMPONENT PRODUCTS
2553 N. Edgington
Franklin Park, IL 60131
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Best by test
after test.

to make sure the length
and diameter are right.
Few manufacturers
test each and every small
dimension glass tube fuse

You’re doubly sure
of quality with twice tested
Buss'fuses.

This small dimension
glass tube fuse may look
good to you. And to us.
But looks aren’t enough
at Bussmann.

That’s why Bussmann
quality control involves
more than a quick visual
inspection. Or testing a
random sample from our
production line.

Instead, Bussmann
tests every one of these
fuses twice. Once for
resistance, to measure
electrical performance.
Then again for dimensions,

Electronics /December 20, 1979

they make. Even fewer test
each fuse both physically
and electronically.

Our tougher testing
assures that the Buss
fuses you buy will per-
form exactly the way you
want them to. When you
want them to.

It also explains why
Buss fuse quality is in a
class by itself.

McGRAW-EDISON

Bussmann.
The Protection

Experts.

Bussmann Manufacturing Division
McGraw-Edison Company

P.O. Box 14460

St. Louis, Missouri 63178
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Last year, we introduced  It’s a monolithic arithmetic
the Am9511. It took the processor in the proposed

industry by storm. Now IEEE format that offers the
there’s a device that does tull range of simple math
tor four-function, high- tunctions with tloating-

precision applications what  point siggle (32-bit) and

the Am9511 does for multi- s
tunction, high-speed 5 e,

. . ~ Scabracs; % ‘ fe,
applications. ,,”fmm o

- = M/@?M/‘: /%aglhgmhtzz, \

Announcing e T o e g /

" = /5 & FFoat: ot novmber-

The Am9512 5 futypatt et ﬁggzgm

W s e
7)) ”/.szaé." /EEE Format. !
w

MATH CHIPS:
PART TWO.



double (64-bit) accuracy. and 16-bit microprocessors

The Am9512 replaces on the market.
dozens of TTL devices (And, as always, with
and hundreds of intercon- the Am9512 you get
nections. It increases MIL-STD-883 for free.)
throughput by two orders of If you want the whole
magnitude over software story on arithmetic pro-
implementation. And it’s cessors, call or write
compatible with all of the Advanced Micro Devices.
most commonly used 8-bit We wrote the book.

Advanced Micro Devices o

901 Thompson Place, Sunnyvale, CA 94086 - (408) 732-2400
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"« FantaStiC! ' News update

W The Federal Communications
Commission’s recent decision to der-
egulate private reception of domestic
television broadcasts via satellite is
good news to companies now mar-

Competition

XCITON GREEN LED’'S keting home earth stations [Electron-

Our advanced liquid phase epitaxial manufacturing lines produce the

ics, Sept. 27, p. 46]. It may, however,

world’s brightest green LED lamps - luminious intensities of 24 mcd can also encourage the cable TV industry
be obtained with drive currents of 10mA. In addition, usable light output to tighten its control of satellite
Capake fbeig en ety il TTL. MOS, ane CMOS transmissions.
apable of being driven directly . , an .
circuitry, Xciton green LED's can be used interchangeably with existing Earth station owners no longer
red LED's without change in drive currents face the expense of getting an FCC
High efficiency green LED's are available in the standard T-1 % and T-1 license, but they must still have

package - for v:)lume applications and Cl:S(OITI needs permission from the common carrier

What About Price and Dellvery? whose transmissions are to be
Try us. An integrated quality assurance and engineering support program received. This is a regulation not
assures timely delivery of product with an average 8 week lead time easily enforced, notes Edward Tay-

Prompt quotations. competitive pricing. accessible technical assistance, plus g .
unmatched product service with a one year warranty - is what Xciton is all about lor, prCSIdcnl of Southern Satellite

Catalog, spec sheet. and Iree samples are available from the factory Systems Inc. in Tulsa, Okla. He says
direct. Let Xciton make your Green LED Lamps that broadcasting customers such as

A ] Home Box Office or Showtime are
Xciting Call Clif Jurus unhappy about the easy access
Xciton Corporation

nonpaying viewers will have to

E:f::; P;Lk“" SY;i:"ilzolclkos“eet programs — pirating of broadcasts is
(518) 783-7726. TWX: 710-444-4962 a particular concern. Taylor believes
' the industry’s response will be to

install scrambling systems.
“Deregulation has given tremen-
- - | dous impetus to efforts at developing
scrambling schemes, especially for
video security,” agrees Walter H.
Braun, director of engineering at
| RCA American Communications
Inc., Piscataway, N. J. The operator

4 9
(\ (\
‘ of two RCA Satcom satellites, the

‘ : subsidiary is itself actively working
' . for Servo Feedback on scramblers, Braun adds.
‘ on e o . That a number of other firms are,

. [ too, may reflect a fecling that
~S i ' - : ‘ private earth stations, still a new and
expensive phenomenon, may prolif-
erate and become a threat (or at
least a significant source of subscrip-
tion revenues) in the future.. One
- . scrambling system, in the final

oo ; g‘evclopm.ent.stages at ITT Space
> ommunications Inc., will not only

scramble video signals, but also
multiplex audio into the video

Circle 12 on reader service card

Trying to design a piece of equipment around a traditonal
potentiometer is not always a cost-effective approach. Linkages, linear to

rotary motion conversion, redundant housings, shafts, and bearings all picture, says Emanuel Stein, re-
add to the cost and bulk of a servo feedback system. search and development manager at
One answer to both cost and bulk is to let Waters design a the Raleigh, N.C., facility. The

custom feedback element around your needs. Our years of experience in | would-be pirate will thus face the
producing long lived, low noise, accurate linear and non-linear elements double problem of unscrambling the
can save you time and money. More importantly, you often can achieve video and retrieving the audio signal
performance simply not possible by conventional means. embedded in it. Such schemes should
For more information, circle the reader service number or frustrate the estimated | million

give Don Russell a call at (617) 358-2777. people illegally enjoying satellite

broadcasts. -Linda Lowe

WATERS MANUFACTURING, INC.
LONGFELLOW CENTER, Wayland, Massachusetts 01778 @ (617) 358-2777
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Facts from Fluke on low-cost DMM’s

Direct readings in decibels:
Keeping track of your gains and losses.

If you'd rather forget about the
last time you got wrapped up in an
audio jungle, vou’ll want to respond to
this ad.

Meet our new 4'2-digit Model
8050A Multimeter — the first low-cost
DMM with self-calculating dB features
that let you keep your mind on vour
mission instead of on conversions and
formulas.

While most analog meters read
dBm referenced only to 600 chins, the
Fluke 8050A delivers direct readouts in
decibels over a 108 dB range referenced
to any one of 16 impedances (8 to 1200
ohms) with 0.01 dB resolution.

Push one button, and the
microprocessor in the 8050A scrolls

through its reference impedances.
Simply stop at the one that matches
vour system and get back to work. No
more math; just action. And with the
8050A’s relative reference feature vou
can measure gains or losses in dB
throughout your system faster than
you thought possible.

When you're dealing with voltage,
current or resistance, an offset function
provides a means of comparing stored
inputs with all subsequent inputs,
automatically displaying the difference.
A real timesaver.

Thesttil |

e
1171 ool

And there’s more. True RMS
measurements to 50 kHz; 0.03% basic
dc accuracy; conductance (measures
leakage and high resistance); extensive
overload protection and safety
features; a full line of accessories; and
a low price of $329 U.S.

For all the facts on how to
maximize your gains with the 8050A,
call toll free 800-426-0361; use the
coupon below;or contact your Fluke
stocking distributor, sales office or
representative.

FLUKE

& g W

INTHE US AND NON-
EUROPEAN COUNTRIES IN EUROPE

John Fluke Mfg Co.. Ir Fluke (H HB.V

PO. Box 43210 M8 =28 PO. Box 5053, 564 KB
Mountlake Terrnce. WA 98043 Tilburg + Netherlands
206) 774-2481 133 673 97

elex: 32-0013 Telex

Please send 8050A specitications

[ Please send all the facts on Fluke
low-cost DMM’s

] Please have a salesman call

Name
Title Mail Stop
Company
Address
City State
Telephone (

For technical data circle no. 13
E2 1279



NEW!

Socket/Carrier
Systems for Leaded
“Chip Carriers” and
4-Sided Flat-Packs

Versatile TEXTOOL test systems ac-
cept wide range of devices on .040"
centers (up to 64 leads) and .050" cen-
ters (up to 48 leads).

This new TEXTOOL test system series
is designed to accept leaded “chip car-
riers” and other 4-sided packages up to
.750" square (on .040" centers) and
.600” square (on .050" centers). With
only a minimum of tooling, the series will
accept other package sizes.

Like all TEXTOOL sockets/car-
riers, these systems offer maximum de-
vice protection. The contacts give firm
wiping action, but do notdamage device
leads. The carrier completely protects
the device leads and offers a fast, effi-
cient method of testing or aging.

A

The sockets
have a lid design
that eliminates shorting against con-
tacts and which will not separate from
the socket body under normal usage.
Other significant features include inte-
gral chassis mounting holes and
minimum lid overhang at the back of the
socket to permit maximum P.C. board
mounting density.

Since TEXTOOL'’s socket/carrier
system series accepts package sizes up
to 64 leads, it offers test versatility previ-
ously unavailable.

Detailed technical information on
TEXTOOL's expanded line of socket/carrier
test systems for leaded ““chip carriers” and
4-sided flat-packs is available on request.

PRODUCTS, INC.
1410 W, Pioneer Drive - Irving, Texas 75061
214/259-2676
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Flat panels a coming market,
says Stone—and Exxon

In early 1976, Garrett Stone had a
great idea for a new product for
Exxon Enterprises Inc.: a variable-
displacement gasoline engine. But
Exxon had a better idea: forget the
engine, hire Stone. That’s how Stone
joined the company’s technical ven-
tures team and how in January 1978,
at the dge of 35, he helped found
Kylex Inc., an Exxon subsidiary in
Mountain View, Calif.

Stone is understandably bullish
about Kylex’s position. “No ap-
proach is funded by Exxon Enter-
prises unless it feels that the market
addressed can become $100 million a
year in 10 years or less,” he says.
“That ought to say something about
how we view the flat-panel display
market.”

Kylex is not Stone’s first startup
venture. In the early 1970s he
cofounded Micronetics Inc. in Bur-
lington, Mass., a manufacturer of
laser-trimming equipment that was
sold to GenRad Inc. in 1973. And
when he approached Exxon with the
engine idea it was as cofounder of
Tronchemics Research Inc., San
Diego. With a BSEE from the Massa-
chusetts Institute of Technology and
an MBA from Harvard University, it
is easy to see why Exxon felt Stone
had just the right combination of
technical and managerial skills to
pilot the fledgling company.

Now after nearly two years of
development, Kylex has entered the
market with a liquid-crystal flat-
panel display, the LX140 [Electron-
ics, Nov. 22, p. 46]. “The need that
we are addressing is that huge gap
between a cathode-ray-tube display
and a simple watch display,” he
observes. “A CRT can display about
2,000 characters and a watch is typi-
cally limited to 4. We are looking at
those microprocessor-based applica-
tions where an inexpensive, interac-
tive display of 40 to 400 or so char-
acters can be useful.”

Following Exxon policy, Stone is
tight-lipped about products under
development at Kylex, but it is not
difficult to guess what will follow.

Getting under way. Stone says his market
will be at least $100 million in a decade.

The present one-line display will
become a two-line, four-line, or
eight-line display. Then, instead of
moving characters right to left on a
one-line display, entire lines will
scroll upward and downward in a
semblance of a page.

Beers mans Boston post
and prepares for ATE battle

In the early part of the 1980s, the
fiercest instrumentation battle will
be fought for shares of the automat-
ed test equipment market. And
Terry Beers, head of Fairchild Cam-
era and Instrument Corp.’s new
Boston division, is already in the
midst of that battle.

A seasoned campaigner who pre-
viously worked for Fairchild in the
early 1970s before returning last
January, Beers has also seen duty
selling Teradyne test equipment.
He was most recently the sales and
marketing manager for Computer
Automation Inc.’s 4900 series board
testers.

In his new position as business
unit director, Beers’ first assignment
will be to set up a command post in
the Boston area. He has already
narrowed the choice to somewhere
near the northern intersection of
Routes 3 and 128, long known as a
strategic area for the electronics
industry in the Northeast. From
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Facts from Fluke on low-cost DMM’s

Investigator at work:
The thermocouple connection.

The heat’s really on in the
complex field of industrial electronics.
And efliciency depends on fast,
accurate measurements all over the
plant. Troubleshooting. Preventive
maintenance. Voltage, current,
resistance, temperature — and always
to critical tolerances.

As vour need for information
grows, so does your need for high-
performance test instruments. That’s
why you need the new 8024A
Investigator from Fluke, the first 3%-
digit multimeter to combine all the
useful functions of a handheld DMM

with direct temperature measurement,

and more.

The 8024A is the only instrument

of its kind that delivers fully-
compensated direct temperature

readings to 1265°C when combined
with K-type thermocouples. A variety
of thermocouples are available from
Fluke to enhance this capability, in
addition to our high-resolution
semiconductor temperature probe and
other voltmeter accessories.

As a powerful, portable, practical
DMM, the 8024A is hard to beat. With
nine functions including conductance

(measures leakage and
high resistance),

and 0.1% basic
‘:\"’\\. PO
o G X
-
- -

accuracy, it’s easily the mostiversatile.

The Investigator’s level detector
function is useful for instant continuity
testing, logic pulse detection and
timing measurements. A peak hold
feature locks onto and retains transient
signals. And because it’s from Fluke
you can count on its ruggedness,
reliability and safety. A genuine value
at only $199 U.S.

For all the facts on the new 8024A
Investigator, call toll free 800-426-0361;
use the coupon below; or contact your
Fluke stocking distributor, sales office
or representative.

IFLUKE]

®

IN THE US. AND NON.
EUROPEAN COUNTRIES:

John Fluke Mfg. Co., Inc.

PO. Box 43210 MS=2B
Mountlake Terrace. WA 96043
{206) 774.248] (013) 673 973
Telex: 32-0013 Telex: 52237

{0 Please send 8024A specifications.

[] Please send all the facts on Fluke
low-cost DMM’s.

[ Please have a salesman call.

IN EUROPE:

Fluke (Holland) B. V.
P.0. Box 5053, 5004 EB
Tilburg. The Netherlands

Name
Title Mail Stop
Company

Address

City State Zip
Telephone ( Ext
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TOTAL
FREQUENCY
CONTROL

rrom ERSE

HIGH FREQUENCY
AT CRYSTALS

frequency spectrum from 950 kHz to
200 MHz. Low temperature coefficient,
extremely high Q, economical. Used in
TCXO and VCXO oscillators,
temperature controlled and,
non-controlled oscillators, and filter
applications. All size cans.

Erie AT Crystals are used over the \
\

LOW FREQUENCY
CRYSTALS |.

Low frequency crystals

are available from 1 kHz

to 1MHz in a broad

variety of crystal holders and mounting
configurations. Erie is a leading source
for all types of high quality, Low
Frequency Crystals.

CRYSTAL
OSCILLATORS

>3 Erie offers a broad range
of economical as welt as
highly sophisticated
Crystal Oscillators. These
small size oscillators are available in a
wide range of frequencies. Hermetically
sealed crystals assure long term
stability. Design assistance available.

CRYSTAL FILTERS

Erie quartz crystal filters are specified
for use in communications receivers
as well as for S\
radar, sonar L35 Q“
and space \ .
applications.

Write for brochure describing Erie Crystals,
Filters, Oscillators and Ovens

ERIE FBEQUENCY CONTROL DIV. OF
ERIE TECHNOLOGICAL PRODUCTS

Carlisle, Pa. 17013
717/249-2232
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there, he will direct the introduction
in the U.S. of the Series 70 line of
functional board testers, based on
the Membrain line sold in England
by Schlumberger Ltd’s tester divi-
sion.

“The System 70 represents the
first major technology exchange be-
tween companics in the Schlumberg-
er family,” Beers points out. *“Fair-
child was missing a board tester
from its line, and with the market in
the $102 million to $105 million
range, it made a lot of sense to get
into it now.”

It was logical for another reason,
he points out. **Although the System
70 is based on a British design, it
uses mostly American parts.” This
fact will make system integration,
which will be done here in the U. S.,
much easier.

Changes coming. It will also make
it easier to adapt the system to the
U. 8. market, and already Beers sees
some changes that will be made.
“The first thing that will probably
happen is that the system will
acquire some new technology Win-
chester disk drives that will be
coming out in the first quarter of
1980 —they’re a good way to provide
inexpensive mass memory.”

Further down the line, he sees a
change in pin electronics that takes
advantage of one of Fairchild’s
fortes —emitter-coupled logic.
*“Americans are into ECL, and with
the way the technology is going, it
will definitely be needed to get faster
test speeds.”

Technological proficiency in such
areas as ECL is onc of the two major
factors that will determine who will
win the lion’s sharec of the ATE
market, Beers feels. “The silicon
boys™ he jokes, “are coming up with
something new every day, and to be
able to test all the functions that
they're providing, the ATE business
will have to become even more engi-
neering-intensive.”

The other major factor will be
*“the ability to provide the high level
of support nceded for sophisticated
testers.” Both will require a lot of
money, Beers says, “so the deciding
factor in the 1980s will be sustaining
capital.” a

Instant Aceess to All
American and
| International

Data
Communications
Standards

[ Presents all 89 relevant
data communications
standards promulgated by:

*CCITT  «ISO
* ANSI * EIA * FISC

Plus . . . descriptions of each
of the standards groups
And .. relational chars of
similar interfacing standards
produced by each group

1133 pages
Edited by
Harold C. Folts
and

Harry R. Karp

Return coupon to:
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

I
I
I
I
I
I
|
I
charges. l
I
I
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I Check enclosed
| | Bill me

| Bill my company
I
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I

Company
purchase order =

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

| ey

I This offer subject o acceptance by McGraw-Hill  ELT l

State Zip.
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MIL-SSR UPDATE

We married SSR technology
to military needs...

and the family keeps growing

PN 8821
LOAD: 18 AMF, 260 VAC, 86,4084

co'",‘m.:m.l-ovpc

o e |
*Tp%jb'oz 2508 ”“u"c -

ot w9 1889 0% .

© SHTE '_7,l~1)

(PIN 935273

It all started with our M640 series — miniature SSRs in
hermetically sealed TO-5 packages. These were the fivst 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 microeircuit 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 Haqtrs.: Abraham Lincoln Strasse 38-42 « 62 Wiesbaden, W. Germany « 6121-700811%
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Scientists and engineers find
computer systems powerful tools

and control.

Why?

Interfacing power. Today’s
Hewlett-Packard desktop com-
puter systems have such high
performance interfacing features
as direct memory access (DMA),
vectored priority interrupt (up
to 15 levels) and Enhanced
BASIC and HPL programming
languages. One model gives
you up to 449K bytes of fully
usable memory; another offers
assembly language. Imple-
menting your data acquisition
and control system is as simple as
choosing from one of four inter-
face protocols on plug-in cards:
HP-IB, Bit-Parallel, BCD or
RS-232-C.

Days, instead of weeks. You can
unpack a system and have it
up and running on a production
line, or in the lab in about one-
third of the time you’d expect.
Days, instead of weeks or even
months.

From lab to production line. Once
it's up, your test and control
system can move with ease from
one environment to another
with no hardware or operating
system changes. This kind of
flexibility, coupled with the pow-
er and sophistication of today’s
models, makes an HP desktop
computer the logical choice for
your data acquisition and con-
trol needs.

ST
[TLE)

Friendly.
Together
with the
power to
handle your
big data acquisition and
control problems, to-
day’s systems retain
the reliability and
ease of use that have always
characterized HP desktop computers.



today’s desktop
or data acquisition

DESIGNED FOR

 HP-1B 2

SYSTEMS

HP-IB: Not just a
standard, but a de-
cade of experience.

HP-IB is much more than

just HP's implementation

of IEEE Standard 488-78.

It reaches beyond IEEE-

488-78 to cover the oper-

ational area as well as the

mechanical, electrical and

functional spedfications. For

example, HP-IB systems in-

corporate a built-in, high

level I[/O language that saves you

the time and expense of writing

instrument drivers and configuring

operating systems. It means powerful

interfacing through a system in

which a lot of the work has been
done for you.

e ——

Expand

your system
through HP |
peripherals.

Many data acquisition and control

applications require external mass

storage for large volumes of data.

HP mass storage media include

high speed flexible discs capable of

handling data at burst rates and

a selection of fixed discs offering

storage up to 120M bytes. These

and other input and output peripherals

tailored for HP desktop computers

allow you to configure the system that

meets your needs today and accom-
modates future growth, as well.

O

T T

"5 78 pagy B2hg
]
= gree
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A wide selection.

We build a broad range of desktop
computers, with one just right for your data
acquisition and control application. From
the low cost HP 9815 through the HP 9825,
the standard for HP-IB controllers; the
HP System 35 with BASIC and assembly
language; and the HP System 45B

with advanced graphics capability, every
HP desktop computer has superior
interfacing characteristics in terms of human
engineering, ease of use and power.

A growth path.
HP can meet expanding
needs with communi-
cation links from desktop
computers tc HP
1000 series com-
puters. For multi-
user, multi tasking
problems, HP 1000
systems offer a
range of compati-
ble RTE operating
systems with soft-
ware options for
data base management,
factory data collection and graphics.

For more information. Call 800-
821-3777, extension 137, toll-free day or
night (Alaska and Hawaii included). In
Missouri, call 800-892-7655, extension
137. Or write 3404 E. Harmony Road,
Fort Collins, Colorado 80525.

For a demonstration. Call the HP
regional office nearest you: East 301/
258-2000; West 213/877-1282; Midwest
312/255-9800; South 404/955-1500;
Canada 416/678-9430.
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Million Bit MemoryKit

Intel delivers the first megabit bubble system and
all the support you need to start designing today.

Step into the megabit bubble.
You'll find an entirely new class of
non-volatile storage—and vast
new opportunities to exploit the
microcomputer.

Bubble memory for
microcomputers
System designers have
always been attracted to
bubble memory for com-
pact, low power, high relia-
bility applications. Until
now, though, bubble mem-
ories have been difficult to
use and costly, since they
require complex address, control
and interface circuitry.
Today, Intel introduces a
million bit bubble system
perfectly matched in size and
performance to the world of
microcomputers. Intel’s
bubble memory gives you
128K bytes of low power
read-write memory, plus all
the system components
you need for compatibility
with advanced microcom-

puters like our 8-bit 8080,
8085 and 8088 and our
16-bit 8086.

Our system makes
it simple

To simplify designing and
manufacturing, Intel’s bubble
memory system consists of only
seven components. All of them

fit easily on a pc board as small
as 4"x 4"

The heart of the system is our
7110 Magnetic Bubble Memory

chip. It interfaces directly with our

7242 Formatter/Sense Amplifier,
7230 Current Pulse Generator,
7250 Coil Pre-Driver and two
7254 Quad Transistor Packs.

Intel® Bubble Memory System

The user interface, system timing

and control functions are provided

by our 7220 Controller, available
Q1, 1980, or by our Controller

Emulator Kit CPK-72, here today.

For systems exceeding a
megabit, you can design with the
same component family. Since
one 7220 Controller will accom-
modate up to eight megabit chips
and their support devices, larger
system designs are simplified
dramatically.

Bubble you can believe in
Intel’s bubble memory means
unparalleled data integrity. It’s a
rugged, solid state device. And
it’s completely non-volatile,
so your data remains when the
power goes off. No battery
backup is necessary.

But the bubble system goes
even further to ensure reliability.
Intel’s megabit chip works with
the 7242 Formatter to give your

system built-in error correction
and detection. The 71105 ECC

detects and corrects burst errors.

Start designing today

Intel’s megabit bubble memory
system is an ideal solution for
microcomputer-based in-
strumentation, terminals,
process controls and tele-
communication systems.
Everything you need to
start designing is here
today. Build your own
system with our bubble
memory prototyping kit.
It gives you all the components
for a one megabit system, plus
complete documentation for easy
designing. Or get a head start
with our ready-to-use develop-
ment board with complete system
software. For a copy of our Bubble
Memory Design Handbook,
contact your local sales office or
distributor. Or write Intel Cor-
poration, Literature Department,
3065 Bowers Avenue, Santa
Clara, CA 95051. Or call (408)
987-8080.

intel delivers.

Europe: Intel |
Intel Japan, Tokyo. United Stmos and Canadian dlstribmovs
Arrow Electronics, Aliance, Aimac/Stroum, Component
Specialties, Cramer, Hamilton/Avnet, Harvey, Industrial
Components, Pioneer, Wyle/Elmar, Wyle/Liberty,
L.A.Varah and Zentronics.
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The more you dema
the more you sh

Chances are, you'll find that the performance you
need is already there.

At HP, our long experience in developing instru-
ments for engineering and manufacturing has given us a
real good idea of what's needed in computer systems for
technical applications. That’s why Hewlett-Packard’s family
of computer products can meet your needs so closely in the
lab or on the factory floor.

Matching the computer to the job.

Take our 9800 Series Desktop computers. For
single-station interactive computing, they’re in a class by
themselves. With up to 449K bytes of memory, enhanced
BASIC, graphics capabilities, and a built-in keyboard and
display, you get the power of a minicomputer in one complete,
integrated package. And there's easy interfacing with HP
instruments and peripherals for jobs like control and testing,
statistical analysis, and even engineering design.

For more complex multi-processing tasks, the
HP 1000 computer has the power and flexibility to meet your
needs. You can choose from a broad range of computation
power to process your data, from the low-cost M-Series to
the high-speed floating point F-Series. All of the configura-
tions use upward-compatible RTE operating systems, so
you don't have to rewrite your programs when you change

13)

jobs or move up to another model. And if you need additional
storage, you can expand the systems to two megabytes of
main memory starting at only $18K/per megabyte.

The HP 1000 system also comes with a number of
applications tools to minimize your programming costs. HP’s
new DATACAP/1000 software, for example, lets you design
a real-time factory data collection system according to your
shop floor needs. And to help you manage vast quantities
of technical data, we developed our powerful IMAGE/1000
data base management system. Just a few simple keystrokes
give you up-to-the-minute information on inventory levels
or instrument check-out status. If you'd like a really clear
picture of your information, HP’s GRAPHICS/1000 will plot
your data in a way you can understand.

.............




nd from a computer,

ould look at HE

Communication made simple.

General purpose interface cards let you adapt the
HP 1000 to a variety of tasks, including A/D conversion and
multi-point communications. What’s more, with the plug-in
HP-IB (interface bus), you can process and control data from
over 200 sophisticated measurement and testing instruments.

Talking to the computers is easy, too. The HP 1000
uses BASIC and FORTRAN as well as assembly and micro-
code languages. And our powerful communications software,
DS/1000, lets you hook HP 1000 computers together in any
network configuration you want—across your plant
or around the world.

A continuous growth plan.

HP’s family of computer products is constantly
growing to meet your scientific, engineering, and manufactur-
ing needs. Whether it’s instrumentation front ends, CRT ter-
rfinals, plotters or digitizers, HP’s compatible products let
you add to your system at any time without writing new
software. And of course, you get HP’s full support, service,
training and documentation.

Go ahead and ask your own computer some tough
questions. Then ask ours and see the difference. For a hands-
on demonstration of the HP 1000, just call your nearest HP
sales office listed in the White Pages. Or for more information
write Hewlett-Packard, Attn: Roger Ueltzen, Dept. 659,
11000 Wolfe Road, Cupertino, CA 95014.

Here are just a few of HP’s range of products for manufac-

turers and engineers:

1. HP 9845 Desktop Computer.
2. HP 9825 Desktop Computer.
3. HP 1000 Model 45 Real-time
System with HP 7906 Disc
Drive and HP 2648A
Graphics Terminal.
4-6. HP 1000 F-, E-, and
M-Series Computers.
7. HP 2108 Board Computer.
8. HP 7925 Mass Storage Unit.
9. HP 2240 Measurement &
Control Processor.
10. HP ATS Automatic Test
System.
11. HP 12050 Fiber Optics.
12. HP-IB Link IEEE-488
Standard Interface.
13. HP 2621 CRT Terminal.
14. HP 3075 Data Capture
Terminal.
15. HP 3077 Time Reporting
Terminal.
16. HP 3455 Voltmeter.
17. HP 3495 Scanner.
18. HP 5328A Universal Counter.

19. HP 5342 Microwave
Frequency Counter.
20. HP 436A Power Meter.
21. HP 4262 LCR Meter.
22. HP 8566A Spectrum
Analyzer.

23. HP 8754A Network
Analyzer.

24. HP 3325A Synthesizer/
Function Generator.

25-6. HP 8660A & HP 8672A
Synthesizer/Signal
Generators.

27-8. HP 9876A & HP 2608A
Printers.

29. HP 2635 Printer.

30. HP 7245A Thermal Plotter/

Printer.

31. HP 7221A Plotter.

32. HP 7225A Graphics Plotter.

33. HP 9872A Programmable

Graphics Plotter.

34. HP 9874A Digitizer.

35. HP keeps it coming.
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Editorial

Facing the challenges of the 1980s

It has been a decade of upheaval, but it is
only a prologue to more of the same. The
1970s will be remembered for the emergence
of what might be termed one world of
electronics, when the technology became, for
better or worse, a global possession. They
were also a time of challenges met and
deferred, of economic highs and lows, of

crowning achievements and noteworthy failures.

As it leaves the 1970s, the electronics
community finds facing it serious problems
engendered in part by profound changes in
the structure of the marketplace. For not
only has innovation been internationalized,
but so has international competition —
particularly from the Japanese. And there
also has been increased foreign ownership of
American electronics companies, particularly
semiconductor makers. On the home front,
the U. S. is facing falling productivity as well
as energy problems.

Those are some of the challenges coming
the way of the electronics industries in the
next decade. Judged only from that viewpoint,
the picture is a gloomy one. But fortunately
there is another, broader view, one that also
encompasses opportunity. The truth is that
the 1980s will be a decade filled with
opportunity, most of it springing from some
of the challenges that loom as obstacles now.
The reason is that in many cases electronics
is part of the solution. Energy and productivity
are just two examples. In the former, electronic
instrumentation can become an integral part
of energy management and control, even
generation. In the latter, microprocessors
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alone have already markedly increased
productivity in selected areas, and those

devices are still in their infancy. Most of
industry is just beginning to appreciate the
enormous potential of robotics, even as the
robots themselves become capable of handling
more intricate and demanding work assignments.

Then there is very large-scale integration,

a technology in which America still leads the
world. Out of the ever-spiraling complexity
of VLSI will come more and more applications
from which new businesses, new markets,

and new opportunities will arise.

Also consider the role of the Government
and its influence on the design and procurement
of electronic systems and devices. The past
decade saw it wane almost to the point of
disappearing, particularly when compared
with the high-water marks reached in the
1950s. But now Government influence is
being felt again —for example, the Department
of Defense’s challenge to the semiconductor
industry to develop very high-speed integrated
circuits, a challenge that could rank with the
one that led to the first volume production
of 1Cs for Minuteman missiles.

That program is one sign that the Government
recognizes the importance of electronic
technology and what it means to our future
as a nation. Other governments have long
seen the need to support technology and it
seems that the U. S. is beginning to. In an
increasingly competitive world, nurturing
and encouragement will be necessary to
maintain growth, produce innovations, and
fulfill the bright promise of the 1980s.
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Observe your Z80, 6800 or 8088
microprocessors in action with
one of our three new analyzers.

Our analyzers, designed for en-
gineers and test technicians, let you
observe your microprocessor pro-
gram in ways consistent with your
application. You can either operate
your microprocessor system at
normal speeds and capture data
without program interference, or
walk through the program at your
own speed from breakpoint to
breakpoint, from instruction to in-
struction, or from machine cycle to
machine cycle.

Synchronize hardware with
software.
Our analyzers can be used to

trigger an oscilloscope or other
equipment such as an interval
timer at pre-selected instruction
cycles. This trigger enables you to
observe the interaction between
your hardware and your program.

Ideal for debugging programs in
development, testing on the
productionline, or field service.

The analyzers’ numerous func-
tions, which include address in-
terrupt, trigger enable, Nth pass,
address plus N instruction, and hold
or refresh, give you the ability to
work with and manipulate your
microprocessor’s full capability.

Hexadecimal data and address
displays, binary data display and
eight LED status displays give you
real time system information.

Each analyzer costsonly $1,590
complete with DIP and low profile
connectors and portable attache
case. And they're U.L. Listed.

S8eeing is believing. Ask for a
demonstration.

We'll show you how simple
microprocessor analyzing can be.
To set up your demonstration, or to
request a copy of our detailed data
sheet, contact Pro-Log, 2411 Garden
Road, Monterey, California 93940,
phone (408) 372-4593.

Plle
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CORPORATION

For outstanding microprocessor design
you need the inside microprocessor story.
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Meetings

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.

Export Administration Act of 1979,
Law & Business Inc. (Harcourt
Brace Jovanovich, 757 Third Ave.,
New York, N.Y. 10017), One
World Trade Center, New York,
Jan. 10-11, Mark Hopkins Hotel,
San Francisco, Jan. 31-Feb. 1.

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 5AB, England), Na-
tional Exhibition Centre, Birming-
ham, England, Jan. 15-17.

VHSIC—A New Era in Electronics,
American Institute of Aeronautics
and Astronautics (Box 91295, Dept.
VHSIC, Los Angeles, Calif. 90009),
Hyatt Regency, Cambridge, Mass.,
Jan. 21-22,

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.

Short courses

Computer Communications Net-
works, Jan. 15-18, Hyatt Hotel,
Burlingame, Calif., and subsequent-
ly in other locales. Write to Inte-
grated Computer Systems Inc., Box
5339, Santa Monica, Calif. 90405.

Leaders in
Electronics

The only reference devoted solely
to biographies of the most
influential people in electronics

e corporate executives e technical
managers ® designers/developers ¢
government and military officials e
academics ¢ consultants e editors/
publishers o trade/professional
group directors ® securities analysts

Plus an 80-page index of biogra-
phees by affiliation, including
independent consultants in every
electronics specialty.

Prepared by the staff of Electronics
magazine. 5,240 biographies. 651
pages, clothbound. $39.50

Electronics Magazine Books
| PO. Box 669. Hightstown. NJ 08520 |

I Send me...

- copies of Leaders in Electronics @I

| $39.50 plus applicable sales tax. McGraw-Hill
pays regular shipping and handling charges on
pre-paid orders.

| must be fully satisfied or you will refund full
| payment if the book is returned after ten-dayl
I trial examination.

O Payment enclosed  (JBill firm  [J Bill me I
| Charge to my credit card: (] American Express |
I {] Diners Club Visa  [JMaster Charge I

Acct. No. Date Exp.

I On Master Charge only,
first numbers above name

Name

Company

City

Signature

State Zip

I

I |
| I
I Street |
I I
I |
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f experience. Inthe toughest job
most demanding environmentsiiFor more thaf At
Hybrid Systems'has been building products that siind
to every challenge. Data converters. Thin film resiStofs

The right kin

We're proud of our record as @world leader in hybrid

microelectronics technology, and we fight hard to protect it.

Our expertise in hybridintegrated circuit converters,

for example, is backed by the design and manufacture of

hundreds of different modules incorporating proprietary

thin film nichrome ladder networks for superior tracking
and matching.

Our manufacturing techniques meet
Class B standards by screening

and qualification to MIL-STD-883.
Class S processing can be

provided. And you can call on our
decade of front-line experience to
rigorously control every step of the
manufacturing process and to work
closely with your engineers in system
design andin the field.

Aesistor Preducts
==

A/D & D/A Converters * Thin Film Resistors

A;,: <
R o
fEXkperience *

3t @l our produc(re for defense. But we design our
SOtMercial and industrial products the same way as the

i ones. Send for our latest 120-page catalog, It
presents many new data converters and other products —
more new ways in which you can benefit from our
experience.

For performance, experience and reliabllity,
go with the leader.

g g !ORPORAT-ON

Crosby Drive, Bedford, MA 01730
Phone (617) 275-1570
(TWX 710-326-7584 HYBRIDSYS BFRD)

In Germany: Hybrid Systems GmbH. 61 Darmstadt, Luisenplatz 4, Germany
Tel. 6151-281585 (TELEX 419380 HYSY D)

In France: Mybrid Systems S.A.R.L.
14 Rue du Morvan SILIC 525
94633 Rungis CEDEX TLX: 250 969 HYSYS

In The United Kingdom: Hybrid (Component) Systems U K. Ltd.
12A Park Street, ambeﬂ.z. Sunozw
Tel. (0276) 28128 (TELEX 858720 HYBRID Q)
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SureWinners

Competitive systems start with Intel’static RAMs.
Now you can choose a champion for any design.

High performance memory
design is a fast track. The winners
are those who match advanced
components precisely with today’s
system requirements. When it comes
to static memory, only one supplier
has the broad selection of high speed,
low power RAMs, and the delivery
you need to bring your product to

market ahead of the field.

Over 50 Purebred RAMs

From the beginning, Intel has
been the leader in practical, produc-
ible MOS memory technology. First
NMOS. Then high performance

HMOS the high reliability
technology that's produced more
than 14 million fast static RAMs

16-bit microcomputer, the
8086. Now HMOS I1* is here,
bringing you the same relia-
bility and a new generation
of even higher speed
static RAMs.
Today, Intel gives
designers the widest
selection of 1K and 4K
static RAMs in the
industry. Over 50 dif-
ferent versions let you
tailor speed, power,
density and organi-
zation precisely to

Record breakers for

high speed systems
Nowhere is the precision

matching of memory components

to function more important than

in high speed cache, buffer, control

store and main memory. At Intel,

you'll find static RAMs to cover your

full range of design goals.

*HMOS and HMOS 1l are patented
processes of Intel Corporation.

—as well as our industry standard

your system requirements.

/ y/ 4 \
ZSTATIC Ragy o
S O
1Kx1 4K x 1 1Kx4
' 20| 2115H/25H
2147H 2149H*
7z % m‘?sAmlze;A ozl B i
& 2147 .
8 (45-70ns) (55-8508) ‘ﬂgﬁ)
;’ 80 2148
100 (55-85ns)
2141 2114A
200 (120-250ns) | (120-250ns)

b

*Available Q1, 1980

For highest speed and low power,
no bipolar can touch our HMOS 11
2115H/25H 1K static RAMs.

One version gives you record access
times of 20ns; three others let you
choose speed/power combinations

to 35ns. For designs requiring speeds
from 45-70ns, our 16-pin industry
standard HMOS 2115A/25A series
covers the spectrum. All of these

1K are pin-compatible replacements
for 93415/25 bipolars, and all give
you dramatically lower power, too.

In a 4K x1 format, our HMOS
2147 is the industry standard for low
power and speeds to 55ns. Today,
designers requiring even higher per-
formance will find a winner in our
new HMOS II 2147H —with versions
as fast as 35ns and standby power
dissipation of only 30mA.

Finally, for special wide-word
memories, including control store
and bit slice designs, Intel’s IK x4
bit 2148 is out in front. It gives you all
the performance advantages of the
HMOS 2147, plus the modularity
that lets you save 75% on board

space compared with 1K designs.
And, you can expect even faster
speeds in the future as we apply

HMOS I to wide-word memory
devices.

Pick the best performer
for microcomputers

For years, microcomputer system
designers have relied on Intel’s
18-pin industry standard 2114 static
RAM in 1K x4 designs. Now we’ve
used HMOS technology to improve
performance with our new 2114A.
It’s a direct descendent of our 2114,
but with a 30% smaller die size,
40% faster speeds, and 43% less
power dissipation. The 2114A gives
you performance equal to that
of our 4K x1 bit 2141, so you get
optimum efficiency no matter what
modularity you need—no matter
how basic or how advanced your
microcomputer application.

Intel gets you off and
running now

We’re delivering all of these fast
static RAMs today. To order, or for
more information, including our
HMOS Reliability Report, RR18,
contact your local Intel sales office
or distributor. Or write Intel Cor-
poration, Literature Department,
3065 Bowers Avenue, Santa
Clara, CA 95051.

intal delivers.

Europe: Intel International, Brussels, Belgium. Japan:

Intel Japan, Tokyo. United States and Canadian distributors:
Arrow Electronics, Alliance, Aimac/Stroum, Component
Specialties, Cramer, Hamilton/Avnet, Harvey, Industrial
Components, Pioneer, Wyle/Eimar, Wyle/Liberty,

L.A.Varah and Zentronics.
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BUY A LINEAR
LSI TESTER WITH
YOUR EYES WIDE
OPEN AND
YOU WON'T LOSE
SLEEP LATER.

In linear LSI test systems, like
anything else, you only get
what you pay for. And if you
don't look before you leap,
that “entirely new approach”
to linear LSI testing could tum
out to be the very same old
computerized tester hiding
behind some new metal,
complete with all of yester-
day’s bottlenecks.

With today’s LSI devices,
you need a sophisticated, ac-
cessible and powerful com-
puter to execute the complex
test algorithms.

What you need isthe LTX
Spacesaver LLSI Test System.
It's a unique modular integra-
tion of hardware and software
that’s easy to use and easy to
program. Our Spacesaver puts
computer power where you
need it All with an eye towards
speeding up payback by in-
creasing throughput and vield.

Your test engineers can
be just that, test engineers,and
quickly program, debug and

update job plans in a high level language that doesn't require a Computer Science degree to
use or understand. They can mix forced or measured variables and obtain rational results
without scaling. They can debug and edit online anytime without interruption of production
testing. All at a quarter of the cost of competitive systems that may be nothing more than the
same old tester hooked to a host computer that does nothing for your testing capability.

30
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Best of all, the new LTX Spacesaver can handle all your testing requirements on every-
thing from op amps to CODECs, as well as thick and monolithic thin film trimming, too.

So open your eyes and geta good night’s sleep. Find outaboutthe LTX |
Spacesaver LLSI Test System today. Call Bob Bazner at (617) 244-7800. - =

LTX Corporation, 160 Charlemont Street, Newton Highlands, MA 02161.
31
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THE LEGEND CONTINUES.
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By continuing to exceed all expectations for versatility,
reliability and economy, the Teletype* model 43 teleprinter
family has earned a reputation that is tough to live up to.

However, the new tabletop buffered 43 bears that
burden with ease. This remarkable terminal reduces
transmission costs by reducing transmission time.

Information can be keyboarded off-line and stored in
the 16K buffer for subsequent high speed transmission. And
editing capabilities correct errors off-line before they can enter
the system.

At the same time, the buffered 43 is just as reliable as
any member of the 43 family. Backed by a nationwide service
organization to make installation and maintenance simple
and quick.

It’s so affordable for most any application. And it’s quiet
and compact. More reasons why model 43 teleprinters show
up to work in practically every kind of office environment.

Call or write for more about the entire line of model 43
teleprinters. Learn about the legend that continues to get better

as it gets bigger. THE TELETYPE MODEL 43 FAMILY.

"I

Teletepe Carporation. 5355 Touhy Avenue, Dept. 3141-0, Skokie, 11 60077 Tel. (312) 982-2000).
leletvpe is a registered trademark and sevvice mark of the Teletype Corporation.
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Xerox tosses
Ethernet Into
dataring . . .

. . . and goes head on
against IBM 5520
and Wang system

GTE forms group
to manage growth
in voice, data

Okl to introduce
C-MOS, n-MOS families
in the U. S.

Electronics/December 20, 1979

Electronics newsletter

Xerox Corp. has joined the rush to the gold-paved data-communications
market of the 1980s— information teleprocessing— with Ethernet, a digi-
tal packet-switching network that will be functioning by late 1980. James
Campbell, president of Xerox Business Systems in Dallas, points out that
the coaxial network has no switching logic and is not controlled by a
central computer —logic and control are in individual work stations.
Therefore, failure at one point cannot bring down an entire system.

Information will be generated at a rate of 3 Mb/s using an asynchronous
protocol. Packets are 500 characters, or 4,000 bits, long. The network will
interface internally with individual work stations as well as remotely with
other Ethernets or public networks (like Xerox’s Xten) via a microproces-
sor-controlled gateway. Ethernet also will be able to communicate with
non-Xerox terminals, such as the IBM 2780, and with data-processing
systems and nonintelligent terminals.

First to use Ethernet will be Xerox’s new 860 Information Processing
System. It will compete with the new IBM 5520 shared-logic word-
processing system [ Electronics, Nov. 22, p. 92], which sells for about the
same $15,000 for a base system but lacks data-processing capabilities. But
the 860 is aimed more directly at Wang Laboratories Inc.’s system 5,
model 3, which sells for $11,900 per work station.

The basic 860 consists of a controller with an Intel 8085 microprocessor;
two single-sided floppy disks that store 300,000 characters each, expanda-
ble to more than 10 megabytes via Winchester technology; and a 96-
kilobyte random-access memory, expandable to 128 kilobytes. Prerecorded
system software disks accommodate a variety of applications—for exam-
ple, the user will be able to write custom programs in Basic. Also included
are a cathode-ray tube that displays 66 lines of 102 characters each, a
keyboard, and a 35-character-per-second daisy-wheel printer.

In a major organizational reshuffle designed to help it meet the telecom-
munications needs of businesses in the 1980s, General Telephone &
Electronics Corp., Stamford, Conn., has formed a Communications
Network Systems Group. The group will manage GTE’s growth in the
voice-communications market and establishment of a base in data commu-
nications. Initially it will oversee the expansion next year from 90 to 250
central offices for trunk lines, in addition to the startup of a satellite
packet-switching system with 30 earth stations operating by 1981. The
company also plans to incorporate short-haul (packet) radio in the switch-
ing network, and to increase ground transmission rates from 56 kb/s to 1.5
Mb/s. In 1980, GTE will add electronic mail facilities and network
interfacing capabilities for terminals operating at speeds of 2.4 to 56 kb/s.

Although not affiliated with Japan’s group of companies funded by the
Ministry of International Trade and Industry, Oki Semiconductor is
planning an aggressive assault on the U. S. market in complementary-MO0S
memories and microprocessors and n-MOS static random-access memories.
The Santa Clara, Calif.-based division of Oki Electric Overseas Corp. will
soon begin marketing in the U. S. three 4,096-bit static RAMs in C-MOS.
These include: the 5104, with a 4-K-by-1-bit organization; the 5114, a
1-K-by-4-bit part that is a C-MOS version of the n-channel 2114L1; and
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First Inmos RAMs
to be 16-K statics

Hughes wants
to fly 24-channel
domsat system

Tl adds capacity
for p-MOS chips

Addenda

Electronics newsletter

the 5115, a 1-K-by-4-bit device with on-chip registers. Also planned for
1980 introduction are several 4-K static RAMs in n-MOS, among them the
1-K-by-4-bit 2114L and the 4-K-by-1-bit 2141. Oki also is beginning to
offer samples of a 16,384-bit n-MOS static RAM, the 2-K-by-8-bit 2128,
and plans to offer a compatible 2-K-by-8-bit electrically erasable program-
mable read-only memory, the 2716, that operates off a single 5-v power
supply. Toward the end of the first quarter, the firm is also planning to
introduce a line of single-chip 4-bit C-M0S microprocessors.

Confounding the experts, the first random-access memories from Inmos
Corp. will not be dynamic. The British-government-financed semiconduc-
tor company, which has headquarters in Colorado Springs, Colo., expects
to have masks in the second quarter of 1980 for a high-performance
16-K-by-1-bit static memory “that will be elegantly designed and use
dynamic circuit expertise,” according to a company spokesman. A 64-K
RAM will follow by about three months. Inmos also plans programmable
read-only memories and an advanced microcomputer family and expects to
have a half dozen wafer-fabrication lines and the beginnings of microcom-
puter production in three to five years.

Hughes Aircraft Co. is asking approval to build and operate a U.S.
domestic communications satellite system that would cost about $190
million for two 24-channel satellites, a ground spare, construction, and
launches. Through its Hughes Communications Service subsidiary the
firm would compete with a number of domestic satellite links already in
operation. Approval by the Federal Communications Commission could
arrive in “three to six months,” according to Clay T. Whitehead, president
of the subsidiary and director of the White House Office of Telecommuni-
cations Policy from 1970 to 1974.

Although n-channel MOS represents the mainstream of today’s semicon-
ductor device technology, the surging demand for lower-cost, lower-
performance chips for consumer applications is bringing renewed vigor to
the older p-MoOsS approach. In fact, Texas Instruments Inc. is so convinced
of the trend that it is building a new p-MOS wafer-fabrication facility. The
company’s highly successful TMS 1000 4-bit microcomputer is fabricated
in p-MOS, as are a variety of calculator chips and memory devices that are
used in such products as TI’s Speak & Spell electronic learning aid and the
99/4 home computer.

Control Data Corp. of Minneapolis will shortly sign a licensing agreement
with Licensintorg, the Soviet Union’s foreign trading organization, to
make available to U. S. industries some 30 new energy technologies. . . .
TRW Electronics Inc. is organizing and staffing an Array Processor
division in Sunnyvale, Calif. Its nucleus is a group spun off from ESL Inc.,
acquired in 1978, which made high-speed digital array processors for
number-crunching military and scientific uses. . . . RCA Corp.’s Satcom
3 satellite, devoted to cable TV, is lost. The $20 million geostationary bird
disappeared after a course correction and is the subject of a concentrated
search, with even the Air Force helping.
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SBC-80 A/D-D/A
Boards

OURS.......$788
Exactly Replaces

INTEL'S ....$1420"

DATEL-INTERSILSINETRAC SERIES

ST-711RLY8D
ST-711RLY16D

Datel Price Savings -

Y 07 b |y S625 SINGLES
ST-732............ $788 SINGLES
(NON-ISOLATED)

p Model ST-711: 32S/16D A/D Channels,
no D/A Channels........ $625 (Singles)

» Model ST-732: 32S/16D A/D Channels,
includes 2 D/A Channels plus current
loopoutputs.. ........... $788 (Singles)

» Full mechanical, electrical, and pinout
compatibility to Intel's SBC-711/732
Analog I/O Boards.

p Operates with all Multibus and SBC-
Series compatible microcomputers
including the 16-bit SBC-86/12 (except
SBC-80/04).

p Works directly from Intel's RMX-80
Analog 1/0 Driver operating software.

p Includes program-gatable Pacer start
clock, 1 mS to 1 sec., crystal-controlled.

p A/D inputs accept up to 16 user-installed
shunts for 4-20 mA etc. current inputs.

p Differential amplifier for high gain up to
X1000 (10 mV full scale range).

p Includes Programmable Gain Amplifier.

p Includes Diagnostic Program tape for
immediate TTY or CRT print-out.

p 12 bit binary conversion; 20 microsecond
throughput period.

Datel

ST-711, S625
$T-732, s788
$T-724, $595

ST-711RLYS8D. . ... S683 SINGLES
ST-711RLY16D...S1045 SINGLES
(ISOLATED)

p 8 or 16 differential A/D channels using
a “Flying Capacitor” relay multiplexer for
high common mode noise rejection (126
dB) and high isolation (=250V RMS).

p Complete hardware and software
compatibility to Multibus and SBC-Series
microcomputers. Uses identical pro-
gramming and register assignments to
SBC-711/732, and ST-711/732 A/D-

D/A boards.

» 10 mV to 2V input ranges including
Programmable Gain Amplifier. 12 binary
bit A/D resolution.

» Includes Diagnostic Program for
immediate TTY or CRT printout.

p Includes 10-stage Pacer Start Clock.

b ST-711RLY8D (8 Channels) $683, singles

P ST-711RLY16D (16 Channels)
$1045, singles

ST-724............ S595 SINGLES

» 4 D/A Channels plus 4 4-20 mA current
loop amplifiers.

» 12 binary bits, Multibus compatible.

Intel*
SBC-711, $1180 *7/16/79
SBC-732, 51420 OEM prices, 1-9

SBC-724, S1105

L 11 CABOT BOULEVARD, MANSFIELD, MA 02048 / TEL. (617)339-9341 / TWX 710-346-1953 / TLX 951340
"\ Santa Ana, (714)835-2751, (L.A.) (213)933-7256 * Sunnyvale, CA (408)733-2424 * Gaithersburg, MD (301)840-9490
b, [l["L * Houston, (713)781-8886 e Dallas, TX (214)241-0651 OVERSEAS: DATEL (UK) LTD—TEL: ANDOVER (0264)51055
* DATEL SYSTEMS SARL 602-57-11 e DATELEK SYSTEMS GmbH (089)77-60-95 « DATEL KK Tokyo 793-1031

INTEL, MULTIBUS AND RMX-80 ARE TRADEMARKS OF INTEL CORP.

Circle 35 on reader service card



Three questions about dlgltal
in-circuit test systems
other ATE companies
hope you won’t ask.




Introducing GenRad’s enhanced 2270—the first analog/digital in-circuit
test system with all the right answers.
Our new system is so unique, so advanced, so accurate, it begs to be compared with
every other system on the market.
To make your comparison a little simpler, we’ll give you the three toughest questions
you can ask about any test system.

1. Can your system test MSI and LSI boards?

This simple question will weed out quite a few systems right off the bat. Most systems
can power an MSI or LSI, but that’sit. GenRad’s 2270 accurately verifies the functionality
of adevice.

2. Canittest each device comprehensively? Simultaneously?
. This is where the competition starts dropping by the wayside. Almost every other
¢4 @ in-circuit system can only test a single pin at a time. That’s hardly the way to test a com-
/ plex device. Hardly the way to test a board quickly and efficiently.

3 GenRad’s 2270 uses a new technique called “parallel stimulus/response.” It simulta-
4 . neously tests both the inputs and outputs of each device. And since each pin is backed
. byamemory, it can deliver a complete stored pattern sequence in a burst. That means
you can test every device comprehensively. Efficiently. Simultaneously.

3. Canit easily differentiate between a bad interconnect and a

bad device?

Every other company has to answer no. So you may end up throwing out
a perfectly good device because of a bad connection. And that can cost you
thousands of dollars every year.
With the GenRad 2270, our unique new SCRATCHPROBING™ tech-
nique lets you know exactly what’s wrong in seconds. If an IC tests faulty, just
%" run the probe across the pins. You’ll know in seconds whether it’s the IC at fault
% or the interconnect.

y That’s the new 2270 from
GenRad. Compare it. Ask these
questions of any other ATE company
in the industry.

But don’t hold your
breath waiting for an answer.
For more information,

write GenRad, Concord, MA
01742. Or call the sales office - : -
The GenRad 2270's powerful and flexible Automatic Test Generation software
nearest you. package automatically defines digital stimulus and expected responses for each IC.

GenRad

Put our leadership to the test.

]

|

Atlanta (404) 394-5380; Boston (617) 646-0550; Chicago (312) 884-6900; Cincinnati (513) 831-9210; Dallas (214) 234-3357;
Los Angeles (714) 540-9830; New Jersey (201) 791-8990; New York (212) 964-2722; San Francisco (408) 985-0662;
Washington, D.C. (301) 948-7071.
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Themore
logical way to look
Nnsidean IC

CSC Logical Analysis Test Kits:
everything you need for over
90% of your digital testing.

Everything you need is at your finger-
tips. Circuit-powered. And easy to use.
Ready toread logic activity at a glance,
point-by-point or IC by IC. Or to inject digital
signals for testing.

Let the LEDs of our Probes, Pulsers and
Logic Monitors light the way to answers for your
troubleshooting, design and educational needs.
The CSC Logical Analysis Test Kit comes in two
versions: our $235.00* High-Speed Kit, LTC-2,
which captures pulses as narrow as 6 nsec, rep
rates to 60 MHz; and our $205.00* Standard Kit,
LTC-1, which goes to 50 nsec, 10 MHz. Both
include complete manuals, accessoriesand a
compact, custom-molded case. Either way,
you've got a strong case for simplified
digital testing.

Smarter tools for
testing and design.

CSC's 23-0z. Logical Analysis Test Kits include
Logic Probe, Digital Pulser, Logic Monitor, complete
manuals and accessories, plus case

CONTINENTAL SPECIALTIES CORPORATION

=

70 Fulton Terrace, New Haven, CT 06509 (203) 624-3103, TWX 710-465-1227
OTHER OFFICES: San Francisco: (415) 421-8872, TWX 910-372-7992
Europe: CSC UK LTD. Phone Saffron-Walden 0799-21682, TLX 817477
Canada: Len Finkler Ltd., Ontario

Call toll-free for details 1-800-243-6077

*Suggested US resale Available at selected local distributors Prices, specifications subject to change without r
© Copynight 1979 Continental Specialties Corporation
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Significant developments in technology and business

High-level language

will run on

all microprocessors

by Larry Waller, Los Angeles bureau manager

Block-structured PLMX gives
freedom in design by letting
users switch programs easily
among types of processors

A new high-level language called
PLMX is set to storm the barriers
that impede the spread of programs
from one microprocessor type to
another. Developed in San Diego by
the California division of Systems
Consultants Inc., it is designed to
run on any existing microprocessor
and is ready to go onto the market.
“PLMX is a block-structured pro-
gramming language that can handle
any 8- or 16-bit microprocessor—it
doesn’t matter how many or what
kind,” says Jack Ingber, manager of
product development. It was written
over the past 22 years for internal
use at the $50-million-a-year SCl, till
now largely identified with computer
work related to big-ticket consulting
and systems engineering for military,
government, and industry clients.
Freedom. The language gives
more freedom in design choices
because its programmers can use it
to program any processor they
choose. Since it is from an indepen-
dent source, it also releases users
from ties binding them to a high-
level language compatible with a
single vendor’s microprocessor types.
The company claims that PLMX
(see figure) is the first universal
high-level language for microproces-
sor programming. Actually, the
compiler for the language is not
unlike most; after analyzing and
optimizing input source code, it
generates an intermediate code,
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which is translated into assembly
language for the various micropro-
Cessors it serves.

While there are high-level lan-
guages that will execute on more
than one microprocessor, the compil-
ers necessary for the translation
almost always come from a variety
of sources. In contrast, sc1 will
provide all of the code generators
and executive modules that allow the
language to be compatible with a
variety of operating systems.

Furthermore, the output of the
PLMX compiler will always be
assembly language, not machine
code, making human optimization of
critical program portions much eas-

ier. Such optimization is crucial for
microprocessor system development
to speed up execution and to reduce
memory requirements, especially for
applications that are based on read-
only memory.

Compiler. The firm bills its soft-
ware creation as “a true compiler,
not an interpretive one such as
Pascal in many of its current imple-
mentations.” The main difference is
that an interpreter itself needs
considerable ROM to execute pro-
grams, which restricts development
of ROM-based programs. A second
drawback, says SCI, is that an inter-
preter executes instructions one at a
time, which limits real-time work.

MACHINE-INDEPENDENT

@ LEXICAL
ANALYSIS
TOKEN
SYNTAX
ANALYSIS
OPERATING:
SYSTEM- OPTIMIZATION
DEPENDENT al
EXECUTIVE oE:
HOCCEE STRUCTURED
INTERMEDIATE
CODE

22

e

F
G

INAL CODE
ENERATOR

MACHINE-DEPENDENT

Three in one. Roughly 85% of the PLMX compiler is a machine-independent module
producing an intermediate code. The final code is assembly language for any processor type.
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Compiled code from PLMX, says SCI,
can run up to 15 times faster because
the output is optimized native
machine code.

Syntax is identical to the PL/M
language formulated by Intel Corp.
for its processor family. “This makes
the entire library of 8080 [PL/M]
programs— by far the most extensive
of any—available to be compiled by
PLMX for non-8080 microprocessors.
Intel users can go to other devices
t0o,” says Ingber.

The compiler can also accommo-
date other versions of this language:
PLZ for the Z-80, MPL for the 6800,
and within a year many others.
Current versions can run on two
microprocessor development sys-
tems: Tektronix” 8002A and any that

uses CP/M, which supports 8080-
based devices (including many hob-
byist and process-control systems).

Stored on an 8-inch floppy disk,
PLMX is termed “very easy to learn”
by Ingber. Programmers familiar
with pL/M “are off and running in
less than an hour, others in a matter
of days,” says Frederick A. Stearns,
who is the senior systems analyst
chiefly responsible for the versatile
new language.

Ingber says the single-disk price of
$1,000 'is about half the cost of
PL/M, Pascal, and other software
packages. Additional PLMX pack-
ages cost much less. Versions for the
9900 and 1802 will appear early in
1980, and the 16-bit packages will
follow later in the year.

Solid state

Yield problems that spelled Aoom for V-MOS
did not involve grooves, says developer

As recently as the first quarter of
this year, production of dense, fast
V-groove MOS 4- and 16-K static
random-access memories was rolling
along smoothly at American Micro-
systems Inc., according to T.J.
Rodgers, then the company’s chief
technologist for the process. The
process used to make the parts **had
positive margins,” he says. Then,
bang—in the second quarter there
came “a deep, long, devastating
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yield bust that ran for six weeks.”

Although Rodgers says that he
worked out suitable remedies for the
yield problems, by that time it was
all over. The Santa Clara, Calif.,
firm was forced to scuttle v-MOS
[Electronics, Oct. 11, p.42], and he
still respects that decision. His
account, given at the International
Electron Devices meeting early this
month in Washington, D.C,, is a
caveat to any chip maker with
limited resources and plans to pursue
an offbeat production process.

Two problems. Although v-MOS
had the usual lithography-induced
defects on the production line, two
other problems—diode pipes and
edge shorts of the gate oxide— were
the killers. Yet neither one is directly
involved with the v-MOS transistors
used to make the RAMs.

Diode pipes can occur when two
silicon layers doped to the same
polarity are separated by a thin layer
of opposite polarity. When there is a
vertical grain boundary present in

Understanding. V-MOS guru T. J. Rodgers
says his former employer, AMI, had good
reason to drop the memory technology.

the thin layer, the top layer is
diffused more rapidly along this
dislocation and shorts out to the
bottom layer through a tiny conduit.

This mechanism is usually restric-
ted to bipolar devices, because MOS
structures generally lack the cross
sections that induce it. But AMI used
special wafers that, when processed
for v-MOS, turned out to have thin
p-type layers sandwiched between
two n-type levels.

Edge shorts. Even worse than the
diode pipes were the shorts along the
edges of the gate oxide. The static
RAM cells consisted of two V-MOS
storage transistors, two polysilicon
loads, and two n-channel cell-select
transistors. The shorts occurred in
the n-channel devices—not the v-
MOS transistors.

AMI protected the gate regions of
those n-channel devices with a layer
of silicon nitride as it performed a
local oxidation around the rectangu-
lar gate regions using steam. The
water vapor reacted with the nitride
to form silicon dioxide; however, an
undesirable byproduct was also pro-
duced: ammonia (NH;).

The ammonia in turn reacted
around the edges of the gate region
to form a thin strip of nitride called
a white ribbon. Subsequent growth
of the thin gate oxides was inhibited
where the parasitic nitride had
formed, resulting in processing-
induced pinholes that rendered the
transistor—and hence the cell—
useless. This phenomenon is known
as the Kooi effect.

Sensitive. In the n-channel devices
in the V-MOS memories, local oxida-
tion was performed around the
entire periphery of the gate regions.
Oxidation of standard n-MOS tran-
sistors is usually confined to the two
short sides of the rectangular gate
regions. Thus, “the n-MOS devices in
the v-MOS process were 100 to 1,000
times more sensitive to the Kooi
effect,” explains Rodgers.

Having the process buried was to
Rodgers like climbing a mountain
only to be denied a flag to plant
there. So many technical problems
had been solved before the final
blow, he reports.

AMI had to invent a new substrate
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that had to be doped with antimony,
a rarely used impurity. And, of
course, there was the actual etching
of the V-groove wells and then the
covering of them with reflow ox-
ide—a problem on which AM! spent
two years.

On your own. When working on
such a different technology, “the
entire learning curve belongs to
you,” says Rodgers. “You can’t just
go and steal somebody else’s process-
ing. It was a real battle all the time.”

Although he has been courted by
numerous semiconductor companies,
Rodgers is going to form an MOS
house of his own. He has defined
seven top technical positions, filled
five of them, and is preparing a busi-
ness plan for a venture capital group.
He expects to take a little over two
years to start up his operation, but
he will not be making v-MOS ICs.

“In the real world, v-MOS now has
a stigma,” he says, adding that if the
technology “didn’t have the financial
crisis at the end, I’d still be doing it.”
In sum, *“taking the company [AMI]
as a black box, the decision [to drop
the process] could not have been
avoided.” -John G. Posa

Instruments

Bus controller boasts
high programmability

Instruments have been getting
smarter for quite a while now, but
their 1Qs are about to take a giant
leap forward. With engineers becom-
ing more familiar with software
design, the microprocessor, already
used to automate some measurement
tasks, will be exploited more fully.
The form instruments are likely to
take in the 1980s is evident in a
forthcoming IEEE-488 bus control-
ler, the model 1720 from John Fluke
Manufacturing Co. Built around the
16-bit TMS 9900 microprocessor,
the 1720 (see figure) clearly demon-
strates how the capability of instru-
ments is being expanded by applying
software to the measurement task.
The controller has a user-soft-
ware-configurable keyboard, as well
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MINIFLOPPY MAIN OPTIONAL
DISK MEMORY STORAGE MEMORY
VIDEO CENTRAL REALTIME
DISPLAY PROCESSOR CLOCK
DUAL DUAL
IEEE BUS RS-232-C BUS
PROGRAMMER'S KEYBOARD VIDEO -TOUCH
KEYBOARD HANDLER KEYBOARD

Doubling up. New Fluke IEEE-488 bus controller features two keyboards—one using its
CRT —dual bus interfaces, and both minifloppy and optional solid-state program storage.

as a detachable keyboard for pro-
gramming. It also offers an optional
solid-state disk adjunct, which hikes
operating speed, and dual bus inter-
faces for more flexible use.

Predictor. That the shape of
instruments to come will first be seen
in a computer used to control the
operation of instruments linked by
the IEEE-488 bus is not surprising.
After all, instruments are quickly
becoming portable computers dedi-
cated to measurement.

The dual keyboards most clearly
underscore the shift to software. In
the 1720, which should be available
from the Mountlake Terrace, Wash.,
firm in the second or third quarter of
1980, they also emphasize a sharp-
ening division between the tasks of
engineers and technicians.

Magic keys. One keyboard is a
detachable, 65-key unit for use by a
bus system designer or programmer.
Using 59 Ascll keys and the 6 edit-
ing command keys, an engineer can
write in Basic test programs to be
stored on floppy disks, thus forming
a library of test routines. In opera-
tion, the programs on any disk can
be put to use by a technician using
the second software-configurable
keyboard.

Basically, this second keyboard is
the 1720’s green-phosphor 5-by-9-
inch cathode-ray tube. Overlaying

the CRT is a transparent, touch-
sensitive matrix that divides the
screen into six rows of 10 ohmic
contacts.

This configuration permits the
*“keys” for any operation to be deter-
mined completely in software.
Menus of operational choices, for
example, can be put on the screen
and all a system user need do is
touch the one he wants. For feed-
back to the operator, the program
can direct the key to blink, sound a
beeper, or provide both signals.

Optional memory. For increased
operating speed, Fluke will offer an
optional solid-state program memory
that works like a fixed-head disk. It
provides a transfer rate of 130 kilo-
bytes per second, as opposed to the
floppy disk’s 31.5 kilobytes/s. Two
boards, each containing 128 kilo-
bytes of storage, can be added to a
1720A, and programs stored on flop-
py disk can be downloaded to this
electronic disk for faster access.

The company’s experience with
1EEE-488 system design is visible in
the fact that the 1720 offers dual bus
interfaces. One may be used with
slower instruments, whereas the oth-
er is used with faster ones, increasing
overall throughput.

For calibration systems, the dual
setup permits one interface to be
dedicated to the unit under test. If
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that unit ties up the bus, the whole
system does not go down. Two buses
allow greater separation than the

-ited.

20 meters to which a single-bus
system without bus extenders is lim-
-Richard W. Comerford

Medical

System to detect and treat cancer,
using microwaves for both tasks

Joining two threads of cancer
research, an experimental micro-
wave system aims at both detecting
and treating tumors. What’s more,
the heat that treats cancerous tissue
may also help detect tumors so small
they otherwise pass unremarked.

The dual-mode system from Mi-
crowave Associates Inc., Burlington,
Mass., combines a radiometer for
temperature measurement and a
bipolar transistor oscillator for tissue
heating, or hyperthermia. The ra-
diometer has been tested successfully
on breast cancer in human beings
[Electronics, Dec. 6, p. 36]. Soon to
come are tests on animals of the
oscillator and its ability to enhance
tumor detection.

Frequencies. The radiometer oper-
ates at 4.7 gigahertz, where there is
little interference and relatively low
attenuation of the microwaves pass-
ing through the body. Its 2-decibel
noise figure may be crucial in detect-
ing ultrasmall tumors.

The oscillator operates at 1.6 GHz,
where the resonant heating that
causes hyperthermia is optimal
[Electronics, April 26, p.88]. Both
subunits’ antennas are joined in a

Double duty. Microwave system uses one
assembly for detecting and treating cancer.
Small white rectangle is detector antenna;
big one around it is treatment antenna.
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single assembly (see photograph).

Microwave detection of tumors is
based on the greater energy that the
slightly hotter tumors emit than the
surrounding healthy tissue {Electron-
ics, April 12, p. 85]. Hyperthermia,
at a variety of radio frequencies, is
showing promise as a well-con-
trolled, nonsurgical technique for
heating tumors to temperatures that
destroy them while leaving healthy
tissue unaffected.

Benefits. A dual-mode system,
such as the unit devised by Micro-
wave Associates, could check many
patients rapidly without exposure to
potentially harmful X radiation. It
could also provide near-simultaneous
treatment, since the present system’s
25-watt output will raise tumor
temperature the few degrees that
can trigger remission.

Further, used with X-ray therapy,
the radiometer already has moni-
tored the temperature—and thus
condition—of tumors, according to
members of the team conducting the
tests at Eastern Virginia Medical
School at Norfolk General Hospital.

Most exciting to Microwave Asso-
ciates’ vice president Kenneth L.
Carr is the possibility of combining
hyperthermia with radiometry for
finding very small tumors, whose
temperature, though elevated, is still
too low for detection without heat-
ing. He has no doubt it will work.

“Early in 1979, we hid a ferrite
sphere in layers of dielectric materi-
al, simulating a tumor embedded in
flesh,” he says. *“After a small
amount of microwave heating, we
were able to locate the ‘tumor’ to
within *Vs inch and were able to
resolve temperature differences as
small as 0.1°C. The present radiom-
eter is an improved design, which
should be able to resolve differences

as small as 0.05°C.” (In the Norfolk
tests, tumors were about a degree
hotter than healthy tissue.)

Carr plans to develop a closed-
loop hyperthermia system in which
the radiometer would monitor tumor
temperature and generate a feed-
back signal, varying oscillator output
to maintain tumor temperature at
the desired level. First, though,
Microwave Associates is building
another dual-mode system to test
slightly different operating frequen-
cies. -James B. Brinton

Industrial

Numerical controllers
sport bubbles

As nonvolatile storage suited for
dirty industrial environments, mag-
netic-bubble memories are making
their way into computerized numeri-
cal controllers. Two U.S. cNcC
suppliers plan volume production
early next year of bubble-based
systems that can provide individual
machining instructions for a wide
variety of different production parts.

Optograms Inc., Oakland, N. J.,
will be using 92-kilobit bubble chips
from Texas Instruments Inc. Gener-
al Numerics Corp., Elk Grove
Village, Ill., will be using 256-kb
bubbles from Rockwell International
Corp and Hitachi Ltd. The memo-
ries will store perhaps a week’s
worth of programs, probably read in
all at once from permanent storage,
such as the paper tape found in most
numerical control setups.

Advantages. Unlike paper-tape
CNC systems, bubble-based control-
lers offer easy program modification
without the bulky battery backup
required by dynamic semiconductor
memories, points out Optograms
president Geza von Voros. Unlike
magnetic-tape cassettes and floppy
disks that other controllers use, the
bubble devices have no moving parts
and so will be less subject to
malfunctions that can occur in dirty
factories, he adds.

Von Voros plans a January pro-
duction startup of his company’s
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Dina-Mite system, with two to four
92-kb bubble parts on a single card.
Exanded bubble capacity will come
later.

An 8-bit Intel 8085 microproces-
sor controls the system, which also
includes read-only memory for the
operating system, as well as complex
logic circuitry for control of as many
as five axes of movement of the
machine tool.

Prices. In its minimum configura-
tion, the Dina-Mite will sell for
$32,000 installed, with one unit
necessary for each industrial ma-
chine being controlled. Comparable
price for Optograms’ controller with
a cassette memory is $25,000. The
company had sales of less than $2
million last year and is hoping the
use of bubble technology will help
propel demand to as high as 100
systems next year.

Also coming next year are two
lines of CNC units from General
Numerics. One of the lines, for
industrial lathes, was designed and is
being made in Elk Grove Village by
one of GN’s parents, Fujitsu Fanuc
Ltd., a subsidiary of Japan’s Fujitsu
Ltd. Its other parent, Siemens AG of
Germany, will make a line for
machining centers and milling ma-
chine already introduced in Europe
[Electronics, Aug. 2, p.65] in its
Cherry Hill, N.J., facility. Both
controller types will be marketed
under the General Numerics name.

The Fanuc line will offer up to
half a megabit of bubble storage,

and the Siemens line, up to a mega-
bit, says Ted Smith, executive vice
president of General Numerics.
Sources within the company say the
Fanuc units initially will use Hitachi
bubble chips and Siemens will use
Rockwell parts. Eventually, each
may use bubble memories developed
by the parent companies.

Intel 8086 microprocessors pro-
vide control in both General Numer-
ic lines, designed independently by
its parents. The 16-bit processor was
chosen because its fast cycle time
suited the complex, four-axis tasks
the units will control, according to a
GN spokesman.

Saving space. Smith says that a
megabit of bubble storage for a
numerical controller is equivalent to
about 2,000 feet of punched paper
tape. A program for a typical lathe
part might take 30 to 40 ft of tape,
he says, while a complex milling
machine part might require a pro-
gram of 200 ft. Thus storage of the
varied programs that might be used
on a single machine in a given week
can take up a lot of room.

All solid-state memories are great
space savers, but bubble chips are
growing increasingly attractive as
their nonvolatility is coupled with
decreasing costs, Smith says. Other
makers of CNC units such as Bendix,
General Electric, and Allen-Bradley
acknowledge that they are watching
the technology closely, waiting for
changes in factors like cost and
availability. -Wesley R. Iversen

Chip makers urged to grow their own EEs

American integrated-circuit makers must begin training their own design and
process engineers if they are to avoid a shortage of some 2,000 such
specialists in 1985, says Jack Saddler, VHSIC program manager at Motorola
Inc.’s Integrated Circuits division in Austin, Texas. He told a two-day confer-
ence on the U. S. military’s very high-speed integrated-circuit program that,
according to a Motorola estimate, there are 3,750 design and process
engineers in the free world, with U. S. firms employing 56.5% of them. But
only 180 new such specialists enter U. S. industry each year, he says.
Supporting Saddler at the Washington, D. C., conference was Kenneth A.
Pickar, director of advanced technology for Signetics Inc., Sunnyvale, Calif.
“*We should train them, not raid them,” he says, as well as work with many
universities on training *‘and not restrict ourselves to those schools just in our
immediate areas.”” Saddler speculates that a shortage could lead to ‘‘a
free-agent draft system,” with electrical engineers commanding multiyear
contracts and six-digit salaries, just as many professional athletes do.
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Trade

SIA, Japanese
exchange blows

Stepping up its attack on Japan’s
semiconductor industry, the Semi-
conductor Industry Association is
raising the specter of a Japanese-
government-backed effort to weaken
SIA member firms through artifical-
ly low U.S. prices. What’s more,
prices will be so low that American
firms will not be able to raise the
capital to remain competitive, the
association predicts.

These dark clouds are on the hori-
zon, unless the Federal government
comes up with effective solutions,
including legislation, according to a
panel of executives from SIA mem-
ber firms. They recently painted this
gloomy picture in San Jose, Calif.,
before the House subcommittee on
trade. However, their charges pro-
vided a strong reaction from Japa-
nese sources (see **Japanese dispute
SIA charges vigorously™, p. 44).

Panel members at the hearing
chaired by Rep. Charles A. Vanik
(D., Ohio) included:
® George M. Scalise, vice president
of administration, Advanced Micro
Devices Inc., Sunnyvale, Calif.
® Charles Harwood, president, Sig-
netics Corp., Sunnyvale.
® Andrew Procassini, vice president
of worldwide semiconductor market-
ing, Fairchild Camera and Instru-
ment Corp., Mountain View, Calif.
® Earl Rogers, president of Preci-
sion Monolithics Inc., Santa Clara,
Calif.

The brunt of the SIA’s testimony
was aimed at a recently published
International Trade Commission re-
port [Electronics, Dec. 6, p. 41] that
concluded that the U.S. semicon-
ductor industry will maintain its
leadership and profitability in the
foreseeable future. On the contrary,
*“U. S. leadership in integrated cir-
cuits is threatened,” says Scalise.

The basic trade problem, Scalise
says, is the Japanese system of
targeting an industry for growth and
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The Semiconductor Industry Asso-
ciation’s attack on the Japanese is
harsh indeed, but the defense across
the Pacific is equally forceful. Com-
pany representatives and a Tokyo-
based American expert on semicon-
ductor markets take issue with
almost all the points raised.

“*We have no intention as a group
to dominate price in the United
States or anywhere else,’” says Taizo
Nishimuro, manager of Toshiba
Corp.’s international electronic com-
ponents department. Noting that
*‘competition with Japanese compa-
nies is sometimes keener than with
foreign firms,”” he suggests Japan's
capture of much of the U. S. market
for 16-K dynamic random-access
memories can be attributed to the
failure of American producers to add
capacity quickly enough.

Surprisingly, Keisuke Yawata, gen-
eral manager of Nippon Electric
Co.’s International Electronic De-
vices division, does admit that some
Japanese semiconductor makers are
charging 20% to 25% below market
(and NEC's) U.S. prices on some
products. Such companies make
money but fail to recognize that
fatter margins are necessary to fund
the vast capital spending the future
will require, he says. Adds Nishimu-
ro, Toshiba believes in adhering to
the market price and is not selling
merchandise at a sacrifice.

Yawata argues that the way profit
margins are listed in annual reports
may mislead. They consolidate all

Japanese dispute SIA charges vigorously

product lines and so obscure the
relatively low margins from semicon-
ductor sales, he maintains.

Of the SIA’s claim that Japanese
firms can ignore free-market capital
demands, Nishimuro says, “| have to
agree to some extent.’” But he
points out that the Japanese econo-
my has been structured that way
since before World War II. Structural
differences like lower interest rates
and easier availability of capital, he
maintains, cannot legitimately be
called unfair. Similarly, Yawata ar-
gues that government subsidies
must be paid back. Toshiba is no big
beneficiary of captive or government
lending, says Nishimuro. It borrows
from dozens of banks, with no more
than 10% of its debt coming from
any one and with at most 5% to 6%
coming from government banks.

The American consultant dis-
misses the idea of a plot against the
U. S. semiconductor industry. Pric-
ing differences are the result of the
differing structures of the econo-
mies, he says, such as a more
relaxed view of borrowers’ profitabil-
ity taken by Japanese lenders.

Nor are the big five electronics
companies lavishing as much money
on semiconductor development as
the SIA may think, he says. At one of
these firms, for example, the head of
semiconductor operations constant-
ly battles with top management for
capital and development funds, he
maintains. -Robert Neff,

McGraw-Hill World News

helping it with vast government
financial resources and close rela-
tionships with private banks. This
financial support *“‘permits the Japa-
nese firms to price their products
with a view toward long-run market
penetration strategies,” he main-
tains, and to ignore free-market
capital formation procedures apply-
ing to U. S. firms.

The evidence the SIA presented to
the trade commission “strongly sug-
gests that the Japanese semiconduc-
tor industry has plans to exploit its
technological advances with a two-
pronged strategy,” adds Scalise.
They are: “first, to capture a signfi-
cant share of the U.S. market as a
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necessary proving ground for the
most advanced products; secondly
and more perniciously, to deny the
U.S. semiconductor industry the
cash flow required for the capital
expansion and research and develop-
ment which is essential to continue
its technological leadership.”
Pricing hit. Echoing recent
charges that Japanese makers of
16-K random-access memories offer
artificially low U.S. prices [Elec-
tronics, Oct. 25, p. 40, and Nov. 8,
p. 40], Signetics’ Harwood submits
that “the only explanation for these
erratic Japanese pricing decisions
. is predatory market penetra-
tion—an all-out effort by the Japa-

nese to buy a share of the U.S.
semiconductor market and to weak-
en the U. S. industry.

*“If forced to meet these prices, the
U.S. firms will not be able to form
capital in our free capital markets.”
According to Harwood, U.S. firms
must maintain current earnings in
order to expand capacity and finance
R&D.

The panel’s recommended reme-
dies call upon the Government to
take steps to resolve the artificial
pricing effects that “will injure the
U. S. industry” by diluting its capi-
tal-formation potential and learning-
curve benefits; provide tax and other
financial incentives to keep U.S.
industry on a parity with the Japa-
nese firms; negotiate with Japan for
immediate implementation of tariff
cuts already in the works; and
consider legislation to tax U. S. oper-
ations of foreign-owned firms
amounts that will offset the structur-
al advantages they derive from
foreign government target-industry
programs. -Bruce LeBoss

Packaging & production

Static electricity
attracts attention

Static energy is generating a lot of
excitement these days among system
assemblers. Electrostatic discharges
can cost them 10% or better of their
daily production—and ever thinner
layers of integrated-circuit oxide
make punchthrough even more of a
problem.

Giving added impetus to the
campaign to control static dis-
charges is a Department of Defense
move to make contractors more
responsible for antistatic standards.
It is a campaign bound to succeed,
maintains Stephen Halperin, vice
president of Analytical Chemical
Laboratories Inc., Elk Grove Vil-
lage, Ill. “Static 1is not like the
weather: there is a cure,” he says.

Testing. Halperin’s firm is one of
a trio that have come up with an
electrostatic discharge simulator test
systems or assemblies. The instru-
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Our entry-level Dual-Board Micro.
Itgoes places one board wont.

up to 8Kb PROM, console
interface port, asynchro-
nous serial I/0, and clock.

You also get the flexi-
K B T bility to configure more

— H werful systems simpl
y replacing the LSI-11/
processor board with our

new LSI-11/23.

At Digital, we look at
micros with a systems
understanding. That’s why
we offer our 16-bit micro-
computer family —in
boards, boxes and systems—
with the most powerful,
advanced, and proven
software on the market.
And why we offer hun-
dreds of hardware tools —
memory and interface
boards, complete devel-
opment systems, periph-

&3 3 &:,Er..» = erals and terminals.
All backed by over
"" , ' m 11,000 support people
P worldwide.
It’s the total
T A S Dl S approach to micros,
o) only from Digital.
; N For more informa-
' tion, contact Digital
M EH‘ﬁPmem Corporation,
OI' oS¢ cxl Iaal‘ { "’ZI' ozt M '2/M70, One Iron
—-L _ Way, Marlborough, MA
Instead of putting all the capability 01752. Or call toll-free 800-225-9220.
we could on one large board, like other (InMA, HA, AL, and Canada, call
micro companies, we put it on two very 617-481-7490, ext. 5144.).Or_contact your
small boards. The result is the best form local Hamilton/Avnet distributor. In
factor you can find in 16-bit entry-level Europe: 12 av. des Morgines, 1213 Petit-
micros. Lancy/Geneva. In Canada: Digital
And for just $826 in 100’s. Equipment of Canada, Ltd.

Onone5.2” x8.9” (13.2 cm x22.8 cm) . .
board you get the 16-bit LSI-11/2 micro- {t togll(( the .mlnlfl(l){nputer company
computer, with the PDP-11 instruction 0 make micros this easy.
set and a 380ns cycle time. On the
other board you get everything else to
implement your system — 8Kb RAM
standard (or 32Kb optional), space for
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News briefs

Calif., firm’'s products.

Mostek stands alone —sort of

National, Zilog settle dispute on trade secrets

National Semiconductor Corp., Santa Clara, Calif., agreed to drop its suit
charging Zilog Inc. and six former National employees with misappropriation
of trade secrets. National, which filed the suit last May, now says that no
member of Zilog’s management induced the former employees to divuige
trade information. Also, a third-party arbiter found that Zilog did not use any
proprietary information from National in the development of the Cupertino,

A corporate realignment of United Technologies Corp.'s electronics opera-
tions leaves recently acquired Mostek Corp. with its own identity. With L. J.
Sevin continuing as chairman and chiet executive officer, Mostek will be one
of four subunits of the new Electronics Group, but will function as a stand-
alone subsidiary. The other three (confusingly called groups, also) are
Controls, Automotive, and Essex—the latter incorporating the Essex
Magnet, Wire, and Insulation division.

RCA bows out of VHSIC competition

Although Government funds seem assured for the Pentagon's very high-
speed integrated-circuit research and development program, RCA Corp.’'s
Government Systems division, Cherry Hill, N.J., is dropping out of the
competition to choose companies for the Phase Zero studies. RCA top
management decided ‘‘we have to begin making profits,”” said James E.
Saultz, manager of its VHSIC program in a conversation at a seminar on the
program in Washington, D. C., earlier this month. The withdrawal from the
planned six-year $200 million program to develop very fast ICs for military
systems leaves RCA's proposed prime system contractor, Martin Marietta
Corp., out in the cold for the Phase Zero awards, expected within a month.

ment originated in Honeywell Inc.’s
Defense Systems division in Minne-
apolis, where assembly components
and test equipment were shorting out
and stopping production, says Fred
Mykkanen, component applications
engineer there.

Shooting for a failure rate due to
static of under 1%, Honeywell
conducts regular static studies at its
plants. The problems I1C users face
may be garnered from a study
conducted for the Naval Ship Engi-
neering Center by Reliability
Sciences Inc. of Arlington, Va.

Susceptibility. The study found
that susceptibility to destruction by
static charges varies widely. The
problem becomes even more crucial
when components of varying suscep-
tibility are assembled into systems.

So it is that the DOD is proposing a
1980 revision to the military stan-
dards for electronic systems and
components. The revision would
require manufacturers to monitor
static levels in production plants and
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to substantiate the level of static
control maintained at assembly lines.

The proof of the pudding is the
failure rate of the electronic assem-
blies, and it is here that the model
900 electrostatic discharge simulator
comes in. It performs a destructive
test by simulating the effect of static
discharge caused by human contact,
says Stanley Weitz, president of
Electro-Tech System Inc., Glenside,
Pa.

Honeywell and Electro-Tech
worked with Halperin to refine the
breadboard design, and Analytical
Chemical Laboratories will market
the 900 beginning next month, as
part of its line of static-measurement
tools for industrial environments.
The operator can vary voltage
applied through the typewriter-sized
instrument up to 15 kilovolts. A
built-in voltmeter measures the dis-
charge through the unit under test.
However the simulator does not
come cheap; it is slated to go for
$2,995. -Larry Marion

Grayhill Switches and Keyboards
are distributed by

ALABAMA
Huntsville—Powell Electronics
ARIZONA
Phoenix—Kachina Electronic Distr.
Tucson—Inland Electronic Supply
ARKANSAS
Little Rock—Cariton-Bates
CALIFORNIA
Los Angeles—Electric Switches
Fisher/Brownell
Riversitde—Electronic Supply
San Diego—Fisher/Brownell
Richey Electronics
Santa Clara—Fisher/Brownett
Sunnyvale— Powell Electronics
Sun Valley—Richey Electronics
COLORA‘O
Denver—Electronic Parts
Newark Electronics
CONNECTICUT
Bethel—Heilind Electronics
Greenwich—Wise Components
Wallin%'ord—Mldnn Electronics
FLORIDA
Miami Springs—Powell Electrontcs
Oakland Park —Peerless Radio
rlando—M d Ele
ILLINOIS
Addison—LCOMP-Chicago
Chicago—Newark Electronics
Elgin—AHied Electronics
Elk Grove Village—Pioneer/Chicago
Northbrook—Classic Components Supply
Peorna—Klaus Radio
INDIANA
Evansvitle—HMutch & Son
Ft wayne—Ft. Wayne Electronics Supply
indianapolis—Graham Electronics
Ra-Di1s-Co
South Bend—Radio Distributing
IOWA

Cedar Rapids —Deeco
KANSAS
Wichita—Radwo Supply
MARYLAND
Beitsville—Powell Electronics
Gaithersburg—Pioneer washington
Rockvilie—Capitol Radio Wholesalers
MASSACHUSETTS
Dedham—Gerber Electronics
Hingham —Sager Electric Supply
North Adams—Electronic Supply Center
Worcester—R M Electronics
MICHIGAN
Livoma—Pioneer Michigan

RS Electronics
Oak Park—Newark Detroit Electronics
St Claire Shores—Spemco
MINNESOTA
Minneapolis—Newark Etectronics
St Paul—Gopher Electronics
MISSISSIPPI
Jackson—Ellington Electronic Supply
MISSOURI
Kansas City —LCOMP:-Kansas City
Maryland Heights —LCOMP-St Lous
St_Louis—Olive Indust Electronics
NEBRASKA
Lincoln—Scott Electronic Supply
NEW HAMPSHIRE
Hudson—Heilind Electronics
NEW JERSEY
E ast Hanover —State Electronics Parts Corp
Springheld —Federated Purchaser
NEW MEXICO
Alburquerque —International Electromics
NEW YORK Walker Radio Company

Binghampton—ASI Electronics
Bohemia—Car-Lac Electronic Industnal Sales
Buffalo—Summit Disiribulors
Farmingdale— Arrow Electronics
Lynbrook—Peerless Radio
Rochester—Simcona Electronics
Veslal—Harvey Federal Electronics
NORTH CAROLINA
Greensboro—Hammond Electronics

Pioneer Carolina
Raleigh—Soulheastern Radio Supply
OHIO

Cincinnati—Hughes-Peters
URI Electronics
Cleveland—Pioneer Cleveland
Columbus —Hughes-Peters
Dayton—ESCO Electronics
Pioneer/Dayton
OKLAHOMA
Oklahoma City—Electro Enterprises
Tulsa—O1l Capito! Electronics
OREGON
Portland—United Radio Supply
PENNSYLVANIA
Erte—Mace Electronics
Harrisburg—Cumberiand Electronics
Philadeiphia—Almo Electronics
Herbach & Rademan
Powell Electronics
Pittsburgh—Cam/RPC
Pioneer/Pittsburgh
Reading—George D Barbey
RHODE ISLAND
Warwick—W H Edwards
SOUTH CAROLINA
Columbia—Dixie Electronics
Greenville—Hammond Electronics
TENNESSEE
Nashville—Electra Distributing
TEXAS
Dallas—Solid State Electronics
Ti Supply
EI Paso—International Electronics
Fort Worth—Aillied Electronics
Houst Harrson Equi
Kent Electronics
Statford—Southwest Electronics
UTAH

Salt Lake City—Standard Supply
VIRGINIA

Richmond— Steriing Electronics
WASHINGTON
Seattie—interface Electronics
WISCONSIN

Milwaukee—Marsh Electronics
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Grayhill
totallysealed
DIP
switches

better than ever
better than others

Total sealing

Each Grayhill SPST Rocker DIP Switch is now
potted as part of the assembly process, to provide a
more professional and economical bottom seal, with
maximum seal integrity. Flux entry during wave
soldering is totally prevented; contamination is
eliminated; reliability is enhanced; and prices are
unchanged .. . there is no cost premium for this im-
portant new feature. Grayhill also offers 3 topside
sealing options, for raised or recessed rockers—a
tape seal, applied at Grayhill; cards of tape seals, for
your application; or re-usable protective covers.
Whichever you choose, you get complete freedom
during PC Board cleaning.

Exceptional reliability

All Grayhill DIP Switches incorporate our exclusive
spring-loaded, sliding ball contact system. This
highly reliable contact system provides positive wip-
ing action, immunity to normal shock and vibration,
and exceptional 50,000 cycie life.
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Wide ranging choice

Grayhill Sealed Base Rocker DIP Switches are available
SPST, from 2 to 10 rockers, withraised or recessed rockers.
Grayhill also provides the Piano DIP™ SPST side-actuated
DIP Switch, sealed; the Toggle-DIP (SPDT or DPDT) for
front panels, plus SPDT or DPDT back panel programming
DIP Switches

Off-the-shelf
distributor availability

Procurement made simple—call Grayhill or your local
distributor, for off-the-shelf delivery of most types. Only
Grayhill offers you this purchasing convenience!

Make sure you have vour copy of the most recent
DIP Switch Catalog . . . free on request.

’ay‘;ll the Difference Between Excellent and Adequate
i ST T—

561 Hillgrove Avenue « LaGrange, IL 60525+ (312) 354-1040
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Data I/O's System 19 PROM programmer talks
back to save you time and money.

It's a state of the art programmer that tells
you when things are right, or if they're wrong, it
tells you why.

Switch it on and the System 19 checks all

its components: [/O port, microprocessor, RAM,

bus, front panel and even its own software

During the programming sequence, the
System 19 conducts an illegal bit check, blank
check, sum check on the newly programmed
device and data verification at high, low and
mid point voltages as required to make sure
the device meets manufacturer’s operating
specifications

The System 19 gently warns the operator
when a simple procedural error is made and
locks up before the operator can make a
serious error and waste a device.

Circle 48 on reader service card

If something goes wrong during opera-
tions, the System 19 flashes one of 27 error
codes on the readout to lead you to the specific
problem quickly.

With a System 19, you can program every
type of programmable logic device including
FPLA. And with its unique gang module, you
can program up to eight MOS devices at once.

Best of all, Data I/O's System 19 is priced
within just about everyone’s budget

You haven't shopped around until you've
looked at Data I/O. Let us show you the dif-
ference. Circle the reader service number or
contact Data [/O, PO. Box 308, Issaquah, WA
98027 For answers fast, call toll free:
800-426-9016.

DATA1/O

Programming systems for tomorrow...today
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New FCC battle:
open competition
for world traffic . . .

. . . could be spur
to digital market

Computer trade gains,
but consumer buys
of TV, radio slip
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Washington newsletter

A major new action to open the $500 million U. S. market for internation-
al data communications to competition is beginning at the Federal
Communications Commission. The FCC Common Carrier Bureau, after a
10-year battle that opened the domestic telecommunications market to
competitors of American Telephone & Telegraph Co., has moved quickly
to let AT&T, Western Union Telegraph Co., and others into the interna-
tional record carrier market. This nonvoice market is now dominated by
ITT World Communications, RCA Global Communications, TRT Telecom-
munications Corp. (which deals mostly with South America), and Western
Union International (which is owned by Xerox Corp. and is not related to
the U. S. carrier).

At the same time, the international record carriers would be permitted
to use satellites and land lines to serve 21 U.S. cities directly with
international data traffic—as well as audio and video signals from which
they are now barred —in addition to the five coastal “gateway” cities to
which they have been restricted since the days of transoceanic cables.
AT&T and other record carriers historically have been restricted to voice
when transmitting internationally.

“This proceeding is not over yet, since there are sure to be legal and other
challenges,” says one FCC staff member, citing chairman Charles D.
Ferris’s observation that the proposal will “dramatically change 40 years
of history in the international record carrier business.” Nevertheless,
telecommunications equipment suppliers—including makers of computers,
terminals, satellite antennas, and other peripherals—expect the eventual
result will break open the tightly controlled international data market and
prove a major spur to sales. A Common Carrier Bureau internal study
contends that the four dominant international record carriers earn exces-
sive rates of return ranging from 35% to 60% of their rate base, compared
with 10% for domestic carriers. The bureau wants the FCC to let AT&T and
others compete in the transmission of international digital, facsimile, and
Telex data via cable and satellite to bring prices down.

The good news for makers of computers and related equipment is that
their third quarter exports hit $1.35 billion, a 26% gain on last year. Other
business equipment exports rose nearly 21% in the quarter to $289 million,
paced by soaring shipments of word processors and automatic typewriters,
up 137% to $36.7 million. The gains put 1979 export totals for the first
three quarters at $2.87 billion, nearly equal the $2.86 billion total for all
of 1978. The nine-month totals pushed the industry’s positive trade
balance to $1.02 billion, or more than 36% ahead of the 1978 level, says
the Computer and Business Equipment Manufacturers Association.

On the domestic front, the Commerce Department’s bad news for home
entertainment electronics makers is that 1980 will be marked by retailers
and wholesalers maintaining “lean inventories” in anticipation of cutbacks
in consumer shopping trips as the energy market tightens. Sales dollar
volume may climb by 10% next year, equivalent to this year’s percentage
gain, but not enough to counter inflation. As the same time, the Electronic
Industries Association reports that November sales of color TV receivers
dropped for the fourth consecutive month to 888,000 units, off 10.3%
from last year, pushing 11-month totals down by 3.4% to 8.8 million units.
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Washington newsletter

Total radio sales also declined 10% for the month to 2.9 million, producing
an 1 1-month drop of 12% to 41.6 million compared with 1978.

Forecasts show New Commerce Department and industry data presents a mixed bag for
mixed bag for key segments of the electronics industries, indicating further gains in 1980
9 for aircraft, missile and spacecraft builders, and computer makers—but
electronics sales distinct uncertainties for the home entertainment market. This year’s
capital investment by aircraft and missile and spacecraft manufacturers
will top $5 billion, up 41% from 1978. Planned outlays by the electrical
machinery industry, which includes electronics but not utilities, will
surpass $5 billion this year, up 27% from a year ago, with plant and
equipment investment plans totaling $1.1 billion in the first 1980 quarter,

a 16% rise from 1979.

Closer tles urged U.S. integrated-circuit makers unaccustomed to dealing with the military
but who lead the way in semiconductor technology are going to have to
for VHSIC subs work out long-term business agreements with the military prime contrac-
and military primes . . . tors who are their customers. That will have to be done if the Pentagon’s
very high-speed integrated-circuit (VHSIC) program is to get beyond the
research and development stage, says National Semiconductor Corp.’s
Roy J. Thiels. His call for a new cooperative program came at a two-day
December seminar on VHSIC sponsored by the American Institute of
Aeronautics and Astronautics and the Technology Transfer Society in
Washington. The triservice VHSIC program [Electronics, Sept. 4, 1978,
p. 81] finally won congressional approval for $30 million in fiscal 1980

funds to begin its $200 million six-year effort.
Specifics cited by Thiels for VHSIC success drew general agreement from
executives of other IC houses and military prime contractors among the
159 conference registrants. The Santa Clara, Calif., company’s director of
very large-scale integration says long-term agreements that could run to
five years should: guarantee VHSIC production profit levels of 5% to 10%;
not disrupt an IC maker’s high-volume output for nonmilitary markets;
and include documentation that semiconductor and systems houses are
operating under the same rules for circuit design, layout, mask making,
and chip size, stressing computer-aided design and eliminating customiza-

tion wherever possible.

. . . but CAD bank Motorola Inc.’s Jack Saddler believes the success of the VHSIC program
would be enhanced by use of a telecommunications network —like the
for custom chips long-established Darpanet of the Defense Advanced Research Projects
Is called premature Agency—to give the prime contractors for weapons systems access to a
national computer-aided—design data bank of custom chips for their use.
National’s Thiels and others surveyed at the VHSIC meeting suggested the
Saddler proposal was premature in view of the high degree of competition
within the integrated-circuit community. Saddler, manager of Motorola’s
VHSIC program, acknowledged that such an intra-industry technology-
exchange program might make the VHSIC effort resemble the government-
directed program in very large-scale integration in Japan and elsewhere
but added, “Maybe we could use a little of that.” Japan’s VLSI investment
is $225 million vs the Defense Department’s $200 million, West Germa-
ny’s $300 million, and France’s $200 million.
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Looking for a LOW-COST solid-state switch?
Look to the one with greater features. . .

'Hall Effect’

Magnetically-Activated Integrated Circuit
has Best (:ng:;t/felilnrmancel

LOW COST. . . under 30¢ in volume production
quantities.

PLASTIC ‘T" PACKAGE...only .080" thick —% the
thickness of similar device in TO-92 case.

EASY TO USE...unipolar construction —operates
and releases on same pole of magnet, unlike cumber-
some bipolar device.

EXCEPTIONAL SENSITIVITY... ‘operate point' has
maximum value of 500 gauss —'release point' has
minimum value of 100 gauss.

BUILT-IN VOLTAGE REGULATOR . . . stable perfor-
mance over supply voltage range of 4.5 to 16 VDC.
CURRENT SINKING CAPABILITY...specified at
15 mA — guaranteed to work up to 50 mA.

ACTUAL
SIZE

APPLICATION ENGINEERING ASSISTANCE. . . easy-
to-understand application advice provided by Sprague
without obligation.

4

TILT SENSOR

LIMIT SWITCH PRESSURE SWITCH

Other Typical Applications: Rotary switching, acceleration sens-
ing, sequence timing, flow sensing, tachometer timing, fiuid
level sensing, pushbutton switching, position sensing, etc.

Gall your nearest Sprague stocking distributor for price and delivery information.

For application engineering assistance, write or call John Haussler, Hall Cell IC
Product Manager, Sprague Electric Co., 70 Pembroke Rd., Concord, N.H. 03301;

telephone 603/224-1961.

For complete technical data, write for Engineering Bulletin 27,601 to: Sprague
Technical Literature Service, 35 Marshall St., North Adams, Mass. 01247.

THE BROAD-LINE PRODUCER OF ELECTRONIC PARTS

THE MARK OF RELIABILITY

a subsidiary of GK Technologies
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The most important
data communications
purchase you’ll ever make
isn’t a device or component!

It's a timely, easy-to-follow guide that spells out exactly what you need to know to
get the best possible deals on all data communications equipment. To turn data
communications procurement into a smoothly running, cost-effective operation.
And to save you thousands in data communications costs while delivering
top-performance service!

Just published, this immensely important resource comes packed with
the most authoritative and current information you need to make all your data
communications purchasing decisions.

Plus step-by-step guidelines on the procurement process that speeds
communications with vendors and assures that you get exactly the equipment
you're looking for.

A first-of-its-kind working reference
that puts right into your hands...

* an alphabetical checklst of pro- Data Communications
curement document items to help you
determine what's relevant to you and pl' Ocul'ement Manual
develop clauses or descriptions for the .
solicitation document by Gilbert Held 150 pages

* sample solicitation format plus a

compilation of solicitation clauses
d forms most frequently used in Contents

cl PROCUREMENT DOCUMENT ITEMS. SAMPLE SOLICITATION CLAUSES AND FORMS. Cover
procurement documents Sheet. Contact Form and Representations, Certifications, and Other Vendor Statements. Instruc-
* specifications for 38 devices, with a t;ons. Conditions, and Notices to Vendors. Evaluation and Award Factors. Supplies/Services and
. rices. Mandatory Specifications. Preservation/Packaging/Packing. Deliveries or Performance. In-
P Iete_ |Istlng _Of both ‘gene,ral spection and Acceptance. Special Provisions. ContractgAd?ninistrat?on Data. General Provisions. List
and specific device specifications of Documents and Attachments. SPECIFICATIONS. General Specifications. Specific Specifica-
to consider when developing com- tions (Acoustic Coupler, Analog Extension Unit, Analog Test Set, Automatic Calling Unit, Cable,
munications component requirements Channel Service Unit, Code Converter, Concentrator, Controller, Data Access Arrangement, Data
K Compactor, Data Line Analyzer, Data Security Unit, Data Service Unit, Echo Suppressor, Facsimile
* tabulation of Bell System data-set Equipment, Frequency-Division Multiplexer, Front-End Processor, Interface Converter, Inverse
operating characteristics to help Multiplexer, Limited-Distance Modem, Line Driver, MIL-STD-188C Adapter, Modem, Modem/
you develop a functional modem Line-Sharing Unit, Multipoint Modem, Multiport Modem, Parallel Interface Extender, Port Selector,
procurement Port-Sharing Unit, Remote Batch Terminal, Speech/Data Unit, Speed Converter, Statistical Multi-
plexer, Switch, Time-Division Multiplexer, Transmission Test Set, Voice Adapter). APPENDIXES., Bell
* vital facts to determine if special pin System Data Set Compatibility Guide. Modem Options. EIA Terminal/Modem Interface. Modem
cross-connections are required to I;terface De:c;:ptiog. PreTer;:\ ;/:lue I;terest Fact(:rs. Energy Consumption Cost. Communications

interface components with existing rocuirement ¥ian. Sample em rrocurement.

equipment
* tables of present value interest factors

Order today using this coupon!

Before you choose any data commu-
nications equipment, choose the DATA
COMMUNICATIONS PROCUREMENT
MANUAL. The before-you-buy buy for every
data communications purchase!

charges. State Zip |

SAVE MONEY! Enclose paymentin full, plus local sales tax, and McGraw-Hill pays all AR
regular postage and handling charges. Ten-day money-back guarantee still applies. e‘ ]

_ Check enclosed Bill me Bill my company .‘}ﬁ . |
[ ]

for yearly and monthly periods varying | Return coupon to:
from 6 to 15%. Vital for evaluating pon to: '
Data Communications Procurement Manual
proposals for future costs
P.O. Box 669 Name
* yearly energy costs of a continuously Hightstown, New Jersey 08520
operating device in cents per Kilowatt | Send me ____copy (copies) of the  Title |
hour DATA COMMUNICATIONS PROCUREMENT
. MANUAL (606534-0) on a 10-day money-back  Company I
* checklist to devello.p‘a schedule of l guarantee. | understand that if | am not abso-
procurement activities l lutely satisfied, i may return the book(s) within ~ Address I
. : : 10 days at no further obligation. Otherwise,
* plus invaluable guidance on the basic McGraw-Hill will bill me $24.50 for each copy,  City
construction of a sample solicitation plus applicable sales tax, shipping and handling |

This offer subject to acceptance by McGraw-Hill and good only in U.S.
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Electronics Magazine

1. Microprocessors

What you must know about
available microprocessor
technology, devices, informa-
tion, 4th printing. $8.95

2. Applying
Microprocessors

2nd and 3rd generation tech-
nology. 26 detailed applica-
tions from data networks to
video games. $9.95

3. Large Scale Integration
Covers the basic technology,
new LS| devices, LSl testing
procedures, plus system
design and applications. $9.95

Electronics Magazine Books
P.O. Box 669, Hightstown, NJ 08520
(609) 448-1700, ext. 5494

No. of
Copies Title

1. Microprocessors

2. Applying Microprocessors

3. Large Scale Integration

4, Basics of Data Communications
5. Circuits for Electronics Engineers

6. Design Techniques for
Electronics Engineers

7. Memory Design: Microcomputers
to Mainframes

8. Personal Computing:
Hardware and Software Basics

Discounts of 40% on orders of 10 or more copies of each book.
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Books

4. Basics of Data
Communications

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

5. Circuits for Electronics
Engineers

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

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

L VK If after my 10-day free-trial examination | am not fully satisfied t understand
¢ that my payment will be refunded.

i

[J Payment enclosed [JBill firm [] Bill me
Charge to my credit card:

7. Memory Design: Micro-
computers to Mainframes
The technology, devices, and
applications that link memory
components and system
design. $12.95

8. Personal Computing:
Hardware and

Software Basics

More than 50 articles
from leading publications,
including specifications,
helpful hints, subject
index. $11.95

-

Diners Ciub

_] American Express |
Price Visa Master Charge*®
$ 8.95 |
$ 9.95 Acct. No. Date Exp.
$ 9.95 '
$12.95 °On Master Charge only, first numbers above name I
$15.95

Name Title I
$15.95

Company I
$12.95

Street l
$11.95 — I

City State Zip l

Signature 'I



The case for CMOS crosspoints:
Just these two RCA devices
do the job of 48 relay switches.

If you're still using relays or high- It also makes it possible for you resistance, built-in control latches
current discrete switchesinyourtele- to design much smaller products. 10 MHz switch bandwidths.
communications equipment, here RCA crosspoint switches are avail- Plus the low power consumption
are some good reasons to switchto  able inthree types. The CD22100,a  and high noise immunity associated
RCA CMOS crosspoints. device that combinesa4to16decoder with all RCA CMOS devices.

With asingle IC youcanreplaceas with a4 x 4 array of crosspoints. RCA crosspoint switches are avail-

many as 32 discreteswitches,aswell ~ The CD22101 which combinesa  able immediately for volume orders.
as the additional support circuitry 4 t0 16 decoder with a4 x 4 x 2 array For further information, contact
normally needed for decodingand  of crosspoints. And the CD22102 your local RCA Solid State Distributor.

latching. This can improve reliability. - version which has a different input Or RCA Solid State headquarters
Because the lower the parts count,  logic configuration. in Somerville, N.J. Brussels, Belgium.
the higher your reliability. All three devices feature low on- Tokyo, Japan.

The CD 22100: The CD 22101:
Equivalentto 16 relays. Equivalent to 32 relays.
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Calculator speaks
to Japanese users

Marconl launches
virtual Instrument
at Brighton ATE show

Plessey cuts
bubble components,
concentrates on systems
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International newsletter

A talking calculator developed by Sharp Corp. will go on sale in Japan in
early January for approximately $250. A built-in speech synthesizer
vocalizes the number or function of each key touched, the result after
pressing the equals sign, and a recap of up to 100 steps of a calculation,
contained in a playback memory. During keying, individual digits are
vocalized, but to hear the result or the playback of a previous calculation,
the operator can select either individual digits or overall numbers. Synthe-
sis is performed by a fast n-MOS 4-bit microcomputer. The 60 words the
calculator can vocalize are stored in a 6-kilobyte on-board read-only
memory in the form of a pulse-code-modulated signal compressed to about
one fiftieth of its normal number of bits. Part of the synthesis control is
performed by a p-MOS 4-bit microcomputer, also with a 6-kilobyte ROM,
that performs calculator functions as well. A single 16-K dynamic
random-access memory external to the microcomputer provides the 100-
step playback memory. Designed for business use, the CS-6500 calculator
also features a 16-digit fluorescent display.

Add a new concept to the language of automatic test equipment—the
virtual instrument. The concept was conceived by Marconi Space and
Defence Systems Ltd. in Hillend, Dunfermline, Scotland, which has
embodied it in a universal functional board tester called the Graduate.
Introduced at Automatic Testing *79 in Brighton, England, Dec. 11-13,
the highly modular desk-sized system will eventually provide digital and
analog functional testing from dc to microwave but is initially offered
with a low-frequency testing capability only.

In operation, the cathode-ray-tube display presents the user with a
mimic front panel of any needed instrument. This panel allows him to
select instrument functions and set levels for any test. It also indicates
where to plug the needed power supplies and instrument function, and
switching and other modules into bus-wired shelving. The approach,
which uses stripped-down, single-function instrument modules, permits a
limitless variety of test configurations, cuts costs by eliminating huge
functional redundancies when standard instruments are used, and allows
for technology updates, Marconi says. To make the interactive system
work, the company uses a powerful 24-bit-slice processor with a random-
access memory, built with 16-k dynamic chips, expandable from 64-K
words to 256-K words of 24 bits each.

Plessey Microsystems Ltd. in Towcester, Northants., will not be commit-
ting to volume manufacture of bubble memory components and will cease
all such manufacturing by mid-1980 after present commitments have been
met. The firm, however, will pursue its board systems activity in both the
custom and standard markets. It recently introduced a Multibus-compati-
ble 1-megabit board [ Electronics, Sept. 13, p. 75] and has demonstrated a
capability in custom bubble work with a memory for a portable billing
system. The company will also be looking to sell off its technology, which
allows very thin packaging techniques, to other manufacturers. The move
is part of a general pruning, which has seen the demise of the company’s
holographic memory [ Electronics, Aug. 16, p. 67], in order to develop as a
systems company.
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International newsletter

Israel enters Silma Ltd. of Kibbutz Kfar Masaryk says it has developed Israel’s first
I t microcomputer —and the firm claims it is much cheaper than others now
mICrocompuler ., the market. Geared for businesses that have not previously thought of
market buying or using a computer, the 8-bit DOK-100 will cost between $10,000
and $11,000 and will be available in February. It includes 52 kilobytes of
random-access memory, 4 kilobytes of programmable read-only memory
or erasable PROM, and half-megabyte dual floppy-disk drives. For data
entry, the DOK-100 has a 24-line cathode-ray-tube console with an
alphanumeric keyboard. By February, the firm hopes to up the capacity of
its mass storage to 1 megabyte per drive using double-density disks. It also
hopes to configure the machine to be compatible with IBM equipment so
that it can function as a data-entry station. Data-entry software is ready
now, and a comprehensive software package is in the works.

Japan begins trlal Nippon Telegraph and Telephone Public Corp. has begun the field trial of
a digital exchange and digital terminals, which together constitute a digital
of first digital phone network node, at its Karagasaki office in Tokyo. The present plan calls for
network nodes . . . the system, the first of its kind in Japan, to be placed in service at the end
of 1980. Designed for switching telephone signals encoded in standard
64-kb/s pulse-code-modulation format, it is capable of handling 50,000

lines, about five times as many as present large electronic exchanges.
NTT’s toll network has many 24-channel, 1.5-Mb/s short-haul digital
transmission systems. Recently, long-haul digital lines operating at 400
Mb/s and using repeaters have been introduced. These will enable the
newly developed digital exchange and terminals to be coupled with digital
facilities to form a digital toll network. A digital local exchange, under

development, will extend the digital path toward subscribers.

. . . and Canada gets The first fiber-optic data link at General Motors of Canada Ltd. is now
first Industrial connecting the parts department’s System 3 computer to the main comput-
er in the data center at the firm’s Oshawa location. It is also the first of its
fiber cable kind for any GM unit and the first use of optical fiber in the Canadian
manufacturing industry. The link connects two 9.6-kb/s synchronous
RS-232-C fiber-optic modems with 350 meters of graded-index duplex
fiber cable. The hookup is now being tested for reliability; the results will
provide the basis for evaluating future fiber-optic applications at GM.

Thomson readying Thomson-CSF is well along with three follow-on versions of its long-range
maritime-surveillance radar, Iguane, although first production units will
versions of long-range not start coming out of the assembly shops until mid-1980. The basic radar
sea-survelllance radar was developed by the company’s Avionic Equipment division in Malakoff,
outside of Paris, for the aging Aliz¢ sea-patrol aircraft being refurbished by
the French navy. One version of it, intended for new-generation Atlantic
long-range surveillance aircraft, adds identification friend or foe and target
tracking. A second, designated Varan, for patrol craft like the Mystére
20H, offers optional circuitry that enables it to spot oil slicks. The third,
called Agrion, for missile-carrying helicopters, can switch from the search
mode to guidance of an all-weather air-to-surface missile. Prototypes of all
three are slated for tests in 1980.
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Weather forecast

outiook for your investments in

General climatic conditions
IneveryrespectBavariaoffersanideal
climate for businessinitiatives. The poli-
tical and economic stability which this
West German state has enjoyed for
many decades helps to safeguard
your capital investments. The pro-
found confidence placed in Bavaria's
economic and political development
is reflected in the high level of foreign
investments: DM 3.7 billion since 1962.

No dark clouds over the
labor market

Bavaria's well-trained workers are good
partners who will give you a square deal.
They are known for their reliability and
loyalty to the firms in which they work.
Statistics show that strikes are few and far
between. The large number of qualified
young people coming to work in Bavaria
shows that the state is a magnet for highly
skilled personnel.

Infrastructure helps to generate a
favorable investment climate
Bavaria’s infrastructure meets the exacting
requirements of a modern industrial state.

»..n‘nllh -n.
gﬂi.---qlﬁﬂﬂun

S &

(Note that the Federal Republic of Germany
has the most extensive network of autobahns
or superhighways in Europe.) The internatio-
nal airports in Munich and Nuremberg and
many strategically located airfields through-
out the state link Bavaria to Europe and the
world. The sources of available energy
range from natural gas to nuclear power.
Industrial sites with utility connections are laid
outin all parts of the state.

Bavaria:

Bavaria’s economy
basking in

bright sunshine

Take advantage of Bavaria's
dynamic economic growth.
For example,

1. Since 1962 Bavaria's GNP
growth rate has been above
the federal average.

2. Productivity in industry in-
creased by approx. 50 per cent
between 1970 and 1978.

/ Bavaria is a leading location for West
7/ Germany's ‘electronics and electrical
engineering industry and the principal center
of the country’s aerospace industry. Science
and research centers offer valuable locatio-
nal advantoges, especially to companies
using advanced technologies.

Fruitful showers - of public funds to
promote sound investment projects
The Bavarian government encourages the
establishment of production facilities in
Bavaria's assistance areas by granting gener-
ous tailor-made financial aid (for example,
subsidies of up to 25 per cent of the costof an
investment or low-interest long-term loans).

Welcome to Bavaria!

Coupon

Industry Location Advisory Service
Bavarian State Ministry of Economics
Prinzregentenstrasse 28

D-8000 Munich 22

West Germany

Telephone: (089) 2162-6 42

Telex: 05-23759 bywvm d
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...West Germany's most aftractive vacation area with
national parks and nature areas of unexcelled beauty.

Please send me a copy of

O the Industrial Location Atlas “Bavaria -
A Land with a Future”

In US: Information from

Kallman Associates

30 Journal Square

Jersey City, New Jersey 07306

Phone 201-653-3304

EL79/3

Position _

Company

Address _ ,
Tel.
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There’s a bright new face
in 12”data monitors.

If you've got aneed for a12" CRT monitor, Sanyohasa  compact, rugged steel chassis with adjustable CRT
model that will fili it. tiltback to fit virtually any enclosure design. You also get
For cost-sensitive applications, choose the 5000 adjustable scan size, plus remote brightness control
series. You get your choice of AC or DC power, P4 or P31 capability. Single-PCB construction and one-connector
phosphors, and separate or composite video and sync  hookup save time in assembly, testing, and
inputs. 15 MHz bandwidth and standard 15.75 kHz scan maintenance. And Sanyo’s many years of
rate provide excellent resolution and easy application. manufacturing field-proven CCTV monitors, and our
For extra-demanding jobs, pick H unpardlleled QC assure long, trouble-free service,
the 6000 series. You get1,000 line s For all the facts on these exciting new open-chassis<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>