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HP’s new 3325A Function Generator gives yoh all this precision
for only $3,000*. And it’s programmable, too.

Now, the precision
functions you need cost
less with HP’s new
3325A Synthesizer/
Function Generator.
The 3325A provides
pushbutton selection of sinewaves,
squarewaves and triangles as well as positive
and negative ramps. Each function has the same high accuracy,
stability and resolution you'd expect from a synthesizer. With
its performance characteristics fully specified over the entire
operating range.

That means you can obtain triangles and ramps from 1 uHz
(periods to 11% days), up to 11 kHz with 0.05% linearity. In
applications such as VCO testing, you're assured of more con-
clusive results.

For amplifier analysis and precision timing and gating, the
3325A fumishes squarewaves over a range of 1 uHz to 11 MHz
with less than 1 us settling time to less than 0.05%. But that's
not all.

Sinewave harmonics are down 65 dB (to 50 kHz) for low-
distortion audio and VLF/ULF testing. Integrated phase noise

is also low, at —54 dBc up to 20 MHz—just right in developing
multiplex communication systems and phase sensitive networks.

Linear and logarithmic sweep are provided for all functions.
Other standard features include HP-IB** capability for program-
mable control, variable phase and DC offset, and extemal AM
and PM modulation capability. An optional 40Vpp high voltage
output is also available.

For further details on HP's new 3325A Synthesizer/Function
Generator, contact your local HP field engineer today. Your
designs deserve precision.

* Domestic U.S.A. price only.
** HP's impiementation of [EEE Standard 488-1975.

HEWLETTW PACKARD

1507 Page Mill Road, Palo Alto, California 94304

For assistance call: Washington (301) 948-6370, Chicago (312)
255-9800, Atlanta (404) 955-1500, Los Angeles (213) 877-1282

Circle 900 on reader service card




SURPRISE!

The Data Link of the future
ailable from TP (oday.

1 ) ®
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HPS new Fiber Optic System guarantees error free (. <10 ") data transmission from DC to 10Mb/s NRZ over
distances up to 100 metres. This system is immune to electromagnetic interference, radiates no external signal and provides

total electrical isolation between terminals.
supply. Our low loss. single fiber connector/cable assemblies are available
HEWLETT |hﬁ' PACKARD

in five standard lengths from 10 to 100 metres.
Applications include large computer installations, distributed
processing, power plants. process controls and remote instrumentation.
Prices start at $570 for the HFBR-0010, 10 Metre System.
For more information or immediate off-the-skelf delivery. call any franchised
For assistance call Washington (301) 848-68370, Chicago(312)
255-9800, Atlanta (404) 955-1500, Los Angeles (213) 877-1262

HP distributor. In the U.S. contact Hall-Mark. Hzmilton/Avnet.

TTL compatible, our system includes a PC board mountable transmitter and receiver which operate from asingle 5V power

1507 Page Mill Road, Paio Alto, Califomia 94304

Pioneer Standard. Schweber, Wilshire or the Wyle Distribution Group
Circle 1 on reader service card 1

{Liberty/Elmar). In Canada, call Hamilton/Avnet or Zentronics. Ltd.
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Look at the performance you get with HP’s
new 20 Hz to 40 MHz SpectrumAnalyzer

3 Hz leioluﬂdn bandwidth
lets you resolve 50 Hz and 60 Hz
powerline sidebands greater than
80 dB down from a carrier.

80 dB dynamic range. That means .
80 dB withaut noise, sputious signals or
distortion products. Total measurement
range of ~137 dBm to +30 dBm.

HP’s new 3585A Spectrum
- Analyzer delivers all
of this capability and

more. An internal
miCroprocessor gives

you new versatility

for spectral measure-

ments, provides ac-

curate answers and

saves measurement time.

Easy-to-use. With the display marker, you can pick any
point on the digitally stored trace and get direct answers without
having to count graticule lines, interpolate, or perform calcu-
lations. Maximum accuracy is always maintained because of the
automatic internal calibration routine. Photo documentation is
simple —alphanumeric labeling on the CRT gives you all neces-
sary information to define a spectral sweep.

It's simple to operate too, because control parameters can be
easily entered via keyboard and continuously varied with a knob.
Autoranging circuitry automatically selects the proper range for
you. And bandwidth coupling assures proper resolution and
sweep calibration.

Added capability includes internal display marker with direct
readout to measure spectral noise density as well as relative
frequency and level. Other marker aids simplify display adjust-
ments such as centering a signal and raising it to the reference level

+0.4 dB absolute amplitude
accuracy—untii now only
available with a wave analyzer.

+0.3 Hz frequency accuracy
with 0.1 ppm/mo stability due to
a high-performance synthesized
local osciltator.

You can even store two traces and display them either
separately or together. Or display the arithmetic difference to
simplify comparisons.

More than programmable. The 3585A is not only HP-1B*
compatible for easy system integration, but with a desktop com-
puter, it can compute parameters such as total harmonic dis-
tortion or log frequency response using measurement data
transferred from the analyzer. The computed data can then be
sent to the analyzer CRT for convenient display. You can even
use the analyzer keyboard to enter data into or call up programs
from the desktop computer.

But that's just the beginning. For complete details on the 3585A
Spectrum Analyzer, priced at $17,500**, talk with your local
HP field engineer.

* HP’s implementation of [EEE Standard 488-1975.
** Domestic U.S.A. price only.

HEWLETT @ PACKARD

1507 Page Mill Road. Palo Alto, California 94304

Foc assistance call Washington (301) 944-5400, Chicago (312)
255-9800, Atlanta (404) 955-1500, Los Angeles (213) 877-1282
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Highlights

Cover: A one-chip analog-signal processor, 105
Analog-to-digital and digital-to-analog con-
verters surround a microcomputer specially
designed to process signals in real time. A
programmable memory customizes it for
different telecommunications applications.
Cover is by Art Director Fred Sklenar.

Machines are learning to listen, 84

Researchers at Bell Labs have made head-
way with two systems that can reply to
speech, provided the speaker talks only
about airplane reservations or telephone
numbers.

High-speed Schottky parts use little power, 111
Family of devices runs faster than standard
Schottky transistor-transistor-logic parts but
uses a quarter the power.

Remember the serviceman, 122
Mapping, signature analysis, and built-in
diagnostics are all necessary in micropro-
cessor-based systems designed with the
serviceman’s needs in mind.

- - . and in the next issue

A special report on the technology of the
IBM System/38 . . . Forth, third in a series
on high-level languages for microcomput-
ers . . . the porcelainized-steel substrate.



Choose the
power supplies

the experts choose.

Tecnetics Incorporated is one of the leading suppliers of DC
to DC power conversion units to military and aerospace markets.

Those experts come to us because of our expertise in the
technology of high efficiency and reliability.

Because we design, build and test according to their highest

standards. And because our products are proven under their
toughest applications.

So send for the catalog the experts use—the 1979 Tecnetics

Catalog. And choose from over 800 quality DC to DC supplies.

tecnetics.

INCORPORATED

The DC-DC Expert

1625 Range St., P.O. Box 910, Bouider, CO 80302
(303) 442-3837 TWX 910-§ 3 iy
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The magazine

youtre reading now,
could be your own.

Drop off the routing list. Get your own fresh, unclipped copy mailed
to your home or office. Turn to the subscription card in the back of
the magazine. If somebody has beat you to it, write: Electronics,
P.O. Box 430, Hightstown, N.J. 08520.

6

Readers’ comments

Read this

To the Editor: In your International
Review, “Mail-sorting system reads
typed addresses and verifies zip
codes” [Dec. 21, p. 60], the discus-
sion of machines used in France is
incomplete.

CiT-Alcatel has also developed a
LIPAP machine for the French postal
service. A prototype was installed in
Creteil [a small town on the
outskirts of Paris] in May 1978.

It reads zip code and street
address and marks the letter with
two bar codes, as do the machines
from Recognition Equipment Inc. It
can read all fonts—typewriter, line
printer, addressograph, and book
print —that are used on French mail,
and it handles 36,000 pieces per
hour.

Joseph Pirollet
Villejuif, France

Smaller

To the Editor: The chip size of the
SD1933 data-link controller is 236
by 196 mils, not 300 by 300, as
indicated in my article [*“Data-link
control chip supports all three bit-
oriented protocols,” Jan. 18, p. 137].
It is, however, housed in a 300-by-
300-mil package.
Bill Meronek
Western Digital Corp.
Newport Beach, Calif.

Corrections

Robert Field, former vice president of
marketing at Zilog Inc., remains at the
company as a consultant for marketing
planning and strategy (News Briefs,
Feb. 1, p. 48).

In “Coordinate converter aligns pie-
zolectric positioner” (Feb. 1, p. 114),
the resistor closest to the inverting input
of A: must be connected directly to the
x input, instead of 1o the output of A,.
The output of A, will then be — (c+x),
as shown.

1978 Index ready soon

The index of articles published in Elec-
tronics in 1978 will be available short-
ly. For a copy, circle 340 on the reader
service card.

Electronics /March 1, 1979



RCA first in CMOS

2 Million
Units Increase

1 Million
Units Increase

Base Figure (Units) [y

1st Quarter 2nd Quarter 3rd Quarter
1977 1977 1977

We got the bandwagon started, and
we're keeping it rolling. Faster than ever.

Still adding types
We've just added 15 new types. So now
there’s a total of 225, the industry’s
broadest CMOS line. Most of these are
available in High Rel versions.

“B” versions across the board
For just about every “A’ there's a“B”
Result: More options for a closer match
to the application. If you're still using
“A’s, be assured that we are as
committed to supplying them as ever.
Volume still climbing
The curve above tells the acceptance
story. It shows the increase in actual

RCA COS/MOS experience is working for you

Electronics /March 1, 1979

4th Quarter 1st Quarter 2nd Quarter
1977 1978 1978

sales of COS/MOS ICs off distributors’
shelves. With RCA producing COS/MOS
at the highest rate in our history, you
can be sure of prompt delivery. And
we're continuing to put more of our
energy and resources into the CMOS
technology.

For immediate delivery, contact your
RCA Solid State distributor. For more
information, contact RCA Solid State
headquarters in Somerville, NJ; 1130
Brussels, Belgium; Sunbury-on-Thames,
Middlesex, England; Quickborn 2085,
W. Germany; Ste. Anne-de-Bellevue,
Quebec, Canada; Sao Paulo, Brazil;
Tokyo, Japan.

Circle 7 on reader service card 7




New possibilities for
your Printed Circuit
Board

WIMA I_Vliniature

y

WIMA MKS 2
with a PCM of 5 mm__

The new miniatures from WIMA help ‘

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

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

WIMA FKS 2 from 1000 pF.

All capacitors are resistant to
moisture.

Please ask for &
our special
catalogue.

"l

WILH. WESTERMANN

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

U.S. Sales Offices:

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

(219) 483-3378

THE INTER-TECHNICAL GROUP INC.
North Dearman Street - P.O. Box 23
Irvington - New York 10533

(914) 591-8822

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

8 Circle 8 on reader service card

News update

citors ———

B The Federal Aviation Adminis-
tration has started modifying the
radar cathode-ray tube—commonly
called plan view display—used by
air-traffic controllers at some 20 en-
route air terminals. The retrofit kit,
consisting of a deflection yoke -and
amplifier, will cut power consump-
tion by 36%, thereby greatly reduc-
ing the heat generated by the
displays. The yoke allows a reduc-
tion in anode potential from 18 kilo-
volts to 14 kv, without increasing
maximum spot size above 20 milli-
meters.

“Savings in power will be great:
each pvD will use 450 fewer watts,”
says Leroy G. Walker, lead engineer
for what the FAA calls its computer
display channels. “The pvD will also
be more reliable in terms of failure
rates due to overheating,” he adds.

Orwin Associates Inc., West Ba-
bylon, N.Y., is supplying the kits
under a $! million contract. It
provides the deflection amplifiers
and support documentation directly
and has subcontracted for the deflec-
tion yokes from Display Components
Inc., Littleton, Mass.

Pamela Hamilton

B When the Seasat earth satellite,
the first with a full complement of
microwave sensors for monitoring
ocean conditions, went down last
October, there were a lot of unhappy
engineers and scientists. For one
thing, the bird had lasted only for
105 days [Electronics, Dec. 7, 1978,
p. 36]. More important, even though
an investigation into the failure
produced reams of data for analysis,
the initial finding blamed total fail-
ure of the power system on a “short
circuit.”

Now a more complete report has
been issued. In it, the National
Aeronautics and Space Administra-
tion faults the contractor, Lockheed
Missile and Space Co., for not
taking proper account of slip-ring
failures in power supplies on other
projects. Also, Seasat program poli-
cy is attacked for inadequate control
and monitoring of the so-called stan-
dard bus that contained the electri-
cal power subsystem that caused all
the trouble. Harvey J. Hindin

HIGH EFFICIENCY/ LOW CURRENT RED

Xciton's advanced manufacturing
lines produce red GaP LED lamps achiev-
ing supernor luminous intensity at drive
currents of 10mA or less for power sen
sitive applications

These high performance LEDs can
be driven directly off a single TTL gate
load without a buffer. They are very ef-
ficient drivers for CdS Photoconductors
and Silicon Detectors

High efficiency/low current red GaP
LEDs are available in the standard T-1 %
and T-1 package for use in Medical Elec-
tronics, Computer Logic Status Indica-
tors, Alarms. Front Panel Indicators and
Battery Operated !nstruments

Custom built LEDs, accessible tech-
nical assistance, plus unmatched pro-

| duct service - with a 6-8 week lead time
-15 what Xciton 1s all about
Catalog, spec sheet, and free sam
ples are available from your Xciton sales
Representative or the factory direct-call

- Clift Jurus at
Xeiton o
5 Hemlock St., Latham, N.Y. 12110
(518) 783-7726, TWX: 710-444-4962

1 Circle 257 on reader service card

| cABLE
| TESTING

’ THE WAY IT
SHOULD BE

Tests 1 to 50 conductors or more
with continuous readout. Locates
shorts, opens, reversals, contin-
uity, ground shorts, shield shorts
and intermittent connections
instantly.

Adapters available for any
connector.

D-TECTOR 1200

’ EI‘TD"I“

OMPANY INC cost savers in electronics

\ 11035 Harry Hines Blvd, Suite 212
Dallas. Texas 75229
(214) 3506714 or 350.6829

Circle 258 on reader service card



FIRSTLAaRA"
PP

THE BEST OF BOTH WORILDS

you’ll want it
FIRST because:

0 proven hardware

O superior software

O worldwide installation & service
O the best price/performance

PROVEN HARDWARE

Tens of thousands of PDP 11*'s are
successfully operating all over the world.
FIRSTLAB s afamily of PDP 11"
laboratory systems. ranging from the
smallest to the largest configuration.

(bl

a NEW laboratory
system so good you’ll want it ]!

TWX NUMBER 910-651-1916

computer corpomtion

corporate square/825 north cass avenue / westmont, illinois 60559/(312) 9201050

™

SUPERIOR SOFTWARE

O Benchmark tests show TWO to THREE
times the system thruput over existing
laboratory systems.

C Better human engineering makes the
system easier to use.

O FIRSTLAB software is upward com-
patible to larger PDP 11*'s.

DIGITAL EQUIPMENT CORPORATION®
FIELD SUPPORT NEAR YOUR SITE

O Digital Equipment Corporation . the
manufacturer of the PDP11*'s. has
worldwide facilities for installation
and field service.

O The Real-Time Operating System
Software is backed up by Digital
Equipment Corporation * software sup-
port people and includes software
update services for one year.

NO OTHER LABORATORY SYSTEM
IN THIS PRICE RANGE CAN COME
NEAR FIRSTLAB PERFORMANCE.

O For complete details on our bench-
mark tests and specifications. write
to FIRST.

O Ask other manufacturers for their
benchmark figures and compare them
with ours.

O then—after youhavecomparedthemall.

youw’ll want FIRSTLAB
FIRST because
IT°’S THE BEST!

Dept. E-L-79(L1-A)

* Registered trademark of Digital Equipment Corporation, Maynard, Mass.
 Trademark of First Computer Corporation
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SAVE 4 BITS
ON YOUR NEXT
12-BIT DAC.




GET THE 8-BIT DAC
WITH 12-BIT ACCURACY
AND DYNAMIC RANGE.

THE AM6070/71.

In control systems, our 8-bit companding
DAC’s are every bit as accurate as any-
body’s 12-bit linear DAC’s. And that’s a fact.

The Am6070/71 has 12-bit resolution
around zero over the entire temperature
range. Guaranteed. It has a typical settling
time of 300 nanoseconds. And since it has
an 8-bit architecture, your MPU will find it
much easier to get along with than the 12-bit.

We could have stopped there. But did
we? No.

The Am6070/71 costs you half what youre
paying for 12-bit linear D/A converters.

As always, you get MIL-STD-883 for free.

So, whether youre designing servo-motor
controls, electro mechanical positioning
systems, set-point controls, or microprocessor-

controlled sound or voice systems, get the
Am6070/71.
It’s the 8-bit DAC with 12-bit performance.

BITS-OFF COUPON

I'd like to save space and money on my next DAC.
Send me the Am6070/71 application note.

e

|

I

|

|
ADVANCED MICRO DEVICES |
901 Thompson Place |
Sunnyvale, California 94086 |
Name |
Title. :
Mail Stop |
Company. |
Address :
City. |

Advanced
Micro Devices

¢\

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



TERADYNE HAS ALWAYS
BUILT THE WORLD’S MOST
PRODUCTIVE LINEAR TESTAND
TRIM SYSTEMS.

Since we introduced the J273B Linear Test System, we have improved it almost
continuously.

Over the past few years, we’ve introduced system elements for audio and am radio
parts, chroma and VHF devices, as well as op amps, voltage regulators, and other devices.
And we’ve developed standard packages for testing most devices in those families.

Teradyne is committed to linear testing. Committed to providing whatever new test
capabilities the industry requires. Whether in industrial, consumer, automotive,
or telecommunications markets.

As aresult, the J273B continues to be the most
flexible and economical system you can own.

In 1978 alone, we developed over a dozen new
capabilities, all compatible with installed systems. And
more are coming in 1979.

With almost two hundred systems in operation
worldwide, the J273B is easily the best-selling linear
tester. It is considered the industry standard by most
people concerned with high-volume production testing
and trimming.

Over 60 engineers working in

analog test technology.

Teradyne supports the world’s largest group of developmental engineers specializing
in analog testing and trimming. As the facing page attests, they are a prolific lot.

Each engineering project begins with four objectives: 1) improve linear testing eco-
nomics; 2) improve capability in all market areas simultaneously; 3) reduce applications
work required; and 4) upgrade installed systems whenever possible.

Teradyne’s commitment to linear testing goes far beyond engineering. From market-
ing, sales, and customer service to training and applications support, we are geared to
serve the rapidly changing linear market.

Unusual benefits.

Our broad base of installed systems assures you uncommonly close correlation with
your customers and vendors. Our unmatched experience provides many opportunities to
save time and money for manufacturers and users alike.

In short, Teradyne is dedicated to providing both the best linear test systems and the
best support.

We won our reputation in linear testing from the very beginning by offering what was
needed. And the only way to keep that reputation is to keep surpassing ourselves.

Our new J273B Linear Test System brochure has all the facts. Just write: Teradyne,
183 Essex Street, Boston, MA 02111. Or call (617) 482-2700.




BUT THIS YEAR
OUR ENGINEERS SURPASSED

EVEN THEMSELVES.

Floating Point Math Package in the

control sotheare offers high-precision, IF Generator and Viltmeter e Crerre e
on-line math routines including a covers the AC test range ,Lu‘":‘,,s[\",r;:72/71;';;"\(;,’,;,,/
Sull 36-bit mantissa, trig/log functions, Sfrom 200 kHz-12 MI{2. e rupu.hilitv to

lugh-resolution db calculations, etc.

10 pA-10A
\ LEEE Bus Interface pro- / VHF Synthesizer covers the
vides a standard means frequency generation and
of controlling add-on test measurement range of 10 Digital Drivers/Detectors
equipment required for MHz-312 MHa. offer 36 channels for testing
special testing needs. linear devices with digital
1/0, as well as purely digital

parts. /

Workstation Audio permits
timeshared AC testing from
20 Hz-210 kHa.

Improved Laser Trimming
capablities enhance adjust-
ment of monolithic devices.
(Optional.)

RS232C Port extracts data
\ from the system for output to

\ I_\),SZ‘?Z.( - m»j[)a ila periph M365M Computing Con-
eral receivers or higher-level roll . . ¥
campies. roller 1s a new, fust version
aof the Teradyne computer
that can increase throughput
New Timesharing Tech- by as much as 30% with
nigues for J27313 worksta- a mimmum engineening
tions improve total svstem nvestment.
throughput considerably.
DRO70 Data Reduction High-Voitage Power Supply
Software is a poicerful, extends the system capability

ecasv-to-use, off-line capabil- to +300 volts at 200 mA.

ity for gathering data in the
form of statistical summia-
ries, ranked data, histo-
grams, cumulative plotting,
and correlation curves.

f ERADYNE;
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Twice Actual Size

FULLY QUALIFIED

JANTX/JANTXV
RATINGS

OPTRON
OPTICALLY COUPLED
ISOLATORS

NEW JAN 4N22A SERIES
OFFERS
HIGHEST RELIABILITY

You can't buy a more reliable optically
coupled isolator than one of OP-
TRON's new JAN 4N22A series. The
poputar JAN 4N22A, 4N23A and
4N24A all feature fully qualified
JANTX and JANTXYV ratings.

These new OPTRON isolators
consist of a high efficiency, solution
grown gallium arsenide LED and a sili-
con N-P-N phototransistor in a hermet-
ically sealed 6-pin TO-5 package.
Minimum input-to-output isolation
voltage for the series is 1000 volts and
minimum current transfer ratios range
from 25% for the 4N22A to 100% for
the 4N24A.

New “A" version OPTRON
isolators are a significantimprovement
over the older 4N22 series since the
case is isolated from the sensor and
LEDtoeliminatetheneedfor aninsulat-
ing spacer in many applications.

OPTRON also offers a new
JEDEC registered series of high relia-
bility isolators in a 4-pin TO-18 pack-
age. The 3N243 series includes three
devices with the same reliability and
similar characteristics as the JAN
4N22A TO-5 series, yet in a smaller

package
3 complete line of optically
1.1 coupled isolators includes
/l \1\ other immediately available

In addition, OPTRON's

| standard devices in high-rel

/I 11 metal cans and low cost DIP

. and other plastic config-

urations for almost every
application.

Detailed technical information on
optically coupled isolators and other
OPTRON optoelectronic products . .
chips, discrete components, limit
switches, reflective transducers, and
interrupter assemblies . . . is available
from your nearest OPTRON sales rep-
resentative or the factory direct.

OPTRON, INC.

1201 Tappan Circle
Carrollton, Texas 75006, us A
TWX-910-860-5958
214/242-6571
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Meshing words and data
is Frederick Wang's goal

To Frederick A. Wang, it's a little
like trying to avert the collision of
two marching bands in full regalia
heading toward each other. Newly
appointed director of market plan-
ning and development at Wang
Laboratories Inc., Lowell, Mass.,
Wang must figure out, first, how to
keep in step and later on how to
mesh two very successful product
lines—one involving word process-
ing, the other data processing.

‘“Integrated word- and data-
processing systems are beyond the
capability of people to accept
today,” says Wang, the 28-year-old
son of company president An Wang.
“It won’t be until 1983 or 1984 that
such systems will be accepted. The
problem is what we should do with a
dual product line in the intervening
years.”

Wang sees the two systems being
integrated in two phases, beginning
almost immediately with equipment
already in the hands of users. “As
they get familiar with the equip-
ment, users will probably start
connecting the two products them-
selves,” he predicts. “They could, for
example, set themselves up to shift
data directly into memos being
typed.”

Wang sees his company, which
had $198 million in sales last year,
involving itself more and more in
helping its customers integrate the
systems. And by about 1983, word-
processing gear will be routinely
designed to handle the data-shifting
function, he says.

He moves up to his new post from
marketing director of word-process-
ing equipment. He has been involved
with many different phases of the
company since graduating with a
degree in applied mathematics in
1972. As the president’s son, he even
began working there at age 16.
Wang sees himself now as a conduc-
tor of what he calls an orchestration
of marketing people and those in
research and development. Both
groups will be involved with the
companies who will be using the

Instructor. Teaching companies to be more
efficient is also part of Wang's job.

integrated products. And he wants
Wang Laboratories to be slightly
ahead of what those companies will
need two to three years out.

He also finds himself faced with
an educational challenge. The giant
Fortune 1,000 companies who are
his customers cannot be told simply
to change their ways of doing things.
Rather, they will have to realize for
themselves the advantages of auto-
mating and combining secretarial
and data-storage functions. Bringing
them to that realization is part of
Wang’s job, too.

Trapnell to develop
software for Amdanhl

Software may no longer be taking a
back seat at Amdahl Corp., the
Sunnyvale, Calif., computer maker
whose annual sales last year totaled
$320 million. It recently added a
vice president for software, Freder-
ick M. (Fritz) Trapnell.

Amdahl’s forte ever since it
started nine years ago has been
hardware: applying state-of-the-art
circuitry to the production of com-
puters that, while plug-compatible
with big IBM machines like the
370/168, are both faster and cheap-
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Here’s how you can be fully computerized
for so much less than you thought

BUSINESS — EDUCATION — ENGINEERING — MANUFACTURING

We are pleased to announce the first
professional time-sharing system in the
microcomputer field.
Naturally, it's from Cromemco.
This new multi-user system will do
all of the tasks you usually associate with
much more expensive time-sharing com-
puters. Yet it's priced at an almost un-
believably low figure.
Look at these features:
® You can have up to 7 terminals plus
a fast, 132-column line printer

®* You can have a large system RAM
memory that’s expandable to '
megabyte using the Bank Select
feature

® Each user has an independent bank
of RAM

® You can have floppy disk storage of
up to 1 megabyte

* You have confidentiality between
most stations

* And, make no mistake, the system
is fast and powerful. You’ll want to
try its fast execution time yourself.

o
&

PROGRAMMERS LOVE OUR BASIC
This new system is based on Cro-

memco’s well-known System Three
Computer and our new Multi-User
BASIC software package.

Programmers tell us that Cromemco

Multi-User BASIC is the best in the field.
Here are some of its attractions:

You can use long variable names
and labels up to 31 characters fong
— names like “material on order”’
or ““calculate speed reduction.”
You get many unusual and helpful
commands that simplify programs
and execution — commands such as
PROTECT, LIST VARIABLES, NOLIST,
and many more.

Cromemco

Microcomputer Systems

* No round-off error in financial work
(because our BASIC uses binary-
coded decimal rather than binary
operation). And we’ve still been able
to make it FAST,

e Terminals and printer are interrupt-
driven — no additional overhead
until key is pressed.

® The conveniences in this Multi-User
BASIC make it much easier to write
your own application software.

* A line editor simplifies changes.

BENCHMARK IT — NOW

In the final analysis, the thing to do
is see this beautiful new system at your
dealer. See its rugged professional qual-
ity. Evaluate it. Benchmark it for speed
with your own routine (you’ll be agree-
ably surprised, we guarantee vou).

Find out, too, about Cromemco’s rep-
utation for quality and engineering.

Look into it now because you can
have the capabilities of a fully compu-
terized operation much quicker and for
much fess than you ever thought.

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

Circle 15 on reader serv.ce card



where you need them,
when you need them.

Specify Delevan inductors and transformers and relax. Our coast-to-
coast distribution network guarantees reliable, on-time delivery, no
matter where you are. In Europe, too, our distributors have coils

in stock for immediate, off-the-shelf service. Components are also
available direct from the factory for OEM production or prototype
design evaluation.

Our no-fault production record, plus sophisticated quality control and
testing, have made Delevan components the standard of excellence
throughout industry. In the long run, Delevan subassemblies can cost
you less than “cheaper” ones. Delevan’s proven dependability is your
assurance of avoiding premature malfunction . .. a major cost to pay
for a few cents’ savings in parts.

Our lineup of RF inductors and transformers have been developed to
keep pace with the growing needs of the electronics industry. So we're
not going to let you down when you need them, wherever you need
them. When your reputation is on the line, Delevan delivers.

Delevan AMERICAN
PRECISION
Division INDUSTRIES INC

270 QUAKER RO./EAST AURORA, N.Y. 14052

TELEPHONE 716/652-3600 TELEX 91-293
DTHER OIVISIONS INCLUDE BASCD. DUSTEX. AMERICAN
PRECISION INDUSTRIES (UK ) LTO DUSTEX OF CANADA INC
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New program. Software will start flowing
from Amdabhl early next year, says Trapnell.

er. Its customers use 1BM software.

Changing times. But Trapnell, and
other industry observers, see the
situation changing. IBM is starting to
charge for what it has till now made
available for a nominal charge or no
charge at all. For example, with its
new 4300 low-end mainframe [Elec-
tronics, Feb. 15, p. 85], IBM charges
for much of the special-purpose soft-
ware.

It looks, therefore, as if customers
and plug-compatible makers may
have to spend sizable amounts on
software. (1BM may shift its revenue
sources from a 95% to 5% split
between hardware and software to
70% to 30%, industry sources say.)

“To keep up, we have to develop
our own software,” says Trapnell,
who earlier in his career spent 10
years with 1BM, becoming manager
of the product development labora-
tory in Hursley, England, and assist-
ant director of engineering for IBM
World Trade. “We have to shift to
remain competitive.”

He also sees a new opportunity for
Amdahl—introducing software
products for markets 1BM does not
serve. “Beginning next year,” says
Trapnell, “‘a steady stream of soft-
ware products™ should start flowing
from the growing group of software
development people Amdahl is cur-
rently recruiting nationwide. O
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You may not know how expensive a pushbutton
really is until months after its paid for.

The true measure of a pushbutton's cost isn't
so much what you pay. It's how many times

you pay 1t

@ ”~ It you spend less in
. AL the first place, you could end
» " up with a higher price tag

.. . trom what you spend over
N . V.7 and over in repair costs
- AU ) and downtime.

U That's why it's

New full-guarded pushbuttons. worth it to specity the
MICRO SWITCH Advanced Manual Line
(AML) ot pushbuttons, rockers, paddles and
indicators. It's the most complete line of manual
controls ever offered, designed to save you
money trom start to hnish

AL 1s easy to wire, thanks to single-
level termination, simple snap-in PC board
mounting and sub-panel mounting that uses
individual, strip or matnx hardware (see inset)
The result is low installed cost

And of course, you get traditional
MICRO SWITCH reliability and long life. Which
means money savings over the long haul.

No matter how many words you use to
describe the broad AML lineup, it all comes

down to just two: cost etfectiveness. For a
panel that's pleasing to the eye as well as
the budget.

It you'd like a personal demonstration
Just call 815/235-6600.

MICRO SWITCH 1s also ready to provide
you with field engineers for application assist-
ance and a network of authonzed distributors
for local availability.

AML. It's the closest a line of push-
buttons can come to paying for itself.

MICRO SWITCH

FREEPORT ILLINOIS 61032
A DIVISION OF HONEYWELL

Circle 17 for Data






The Future Has Arrived.

Intel delivers the 8086. Powerful. Practical.

We have seen the Future
and it is called 8086.
Even better, it’s here

today. Our new 16-bit

microcomputer is an
architectural triumph, introducing
designers to a new world of system
expansion capability, high-level
language programming and
dramatically increased system
thruput.

Why we call it “The Future”
To deliver the Future, we

designed the 8086 with a totally
new architecture, super-efficient
for implementing high-level,
block-structured languages such
as Pascal and PL/M-86.

The 8086 addresses up to a
full megabyte of system memory
with new addressing modes and
efficient register utilization that
totally support such minicomputer-
like capabilities as relocatable and
re-entrant code and instruction
look ahead.

And the 8086's powerful new
instruction set includes both 8-bit
and 16-bit multiply and divide in
hardware, with efficient byte
string operations and improved
bit manipulation.

We're committed to delivering
the industry’s highest performance,
today and into the future. The
8086’s architecture maximizes sys-
tem thruput today by delivering
ten times the processing power
of its 8-bit predecessors. Planned
expansion promises another order
of magnitude increase in perfor-
mance through the addition of

1/O processors, special instruction
set extension processors, memory
management and distributed
intelligence configurations.
System components for ex-
panded multiprocessor applications
are available right now, supporting
the Multibus™ architecture in
timing, control and drive levels.
They include 8288 Bus Control-
ler, 8282/8283 Octal Latches and
8286/8287 Octal Transceivers.

Get a jump on the future.

8086 is the most successful
new microcomputer ever. The list
of major market leaders who have
evaluated 16-bit machines and
chosen the 8086 is staggering.

One reason for the 8086’
success is our commitment to your
success. We've made the 8086 the
industry’s best-supported micro-
computer. The cpu, interrupt
controller and six additional
support circuits are on distributors
shelves, with more on the way.
You can take advantage of the 28

existing Intel®peripheral interfaces.

Our 2716 (16K) and 2732 (32K)
EPROMS provide programming

And the Architecture of the Future. Here today.

flexibility and unique features for
8086 users, including protection
against bus contention.

And we complete your system
with a variety of off-the-shelf +5
volt MOS RAM.

You can begin hardware/
software development today, using
the Intellec® Microcomputer
Development system with ICE-86™
in-circuit emulation, PL/M-86 and
ASM-86 for assembly language
programming and 8080/8085
software conversion.

SDK-86, a complete system
design kit including all essential
components, makes it easy to
begin prototyping without delay.

For an additional head start,
iSBC 86/12™single board computer
brings the power of the 8086 to
the Multibus with a fully assem-
bled and tested 16-bit system.

The Future belongs to you.

Get to market first and
capture a piece of the future for
your product. You can order
the complete 8086 family from
your distributor. Or, for more
information, contact your local
Intel sales office or write:

Intel Corporation, Literature
Dept., 3065 Bowers Avenue,
Santa Clara, CA 95051.
intal dels
elivers.
I Japan. BHye. Unbed Sates e C o mdhan dmutors:
Arrow Electronics, Alliance, Almac/Stroum, Component
Specialfies, Cramer, Hamilton/Avnet, Harvey, Industrial

Components, Pioneer, Sheridan, Wyle/EImar, Wyle/Liberty,
L.A.Varah and Zentronics.
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In 1964, Dr.Charles Kao of ITT

was the first to see
the communications potential

of optical fiber.

7




Today, ITT is the first

to be able to offer you

total optical fiber communications
systems capability.

Many commercial ITT designed
and installed fiber optic systems
ranging to 45 Mb/s are already
in use. All are delivering the inter-
ference-free communications ex-
pected. Additional systems are
currently in production.

A unique record. A record
only made possible by our early
recognition of the potential of
fiber optics, and the willingness to
concentrate the scientific, tech-
nical, and production resources
required to turn feasibility into
practical reality.

Today, the Electro-Optical
Products Division of ITT can offer
design and application engineers
either complete systems or any
components their work requires.
* Optical fiber cable.  Light source
and detector packages. * Electro-

optical transmitter and receiver
modules (digital or analog). * Star,
tee, directional and bidirectional
couplers. * Connectors. * Connec-
tor and splice installation equip-
ment. All provide inte ference-free
information handling capacity not
achievable in conventional wire
systems. All are compatible. All are
field proven.

If you envision use of fiber
optics in your computer system,
telecommunications, industrial ap-
plications, or for any other pur-
pose, write us on your letterhead.
Because we may already have

gone over the
same ground. And
because we -
both know the optical
fiber communications age
has begun.

Imagine what we can
do together.

ELECTRO-OPTICAL PRODUCTS DIVISION ITT

7635 Plantation Road, Roanoke, VA 24019
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64K system now.
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@Design now. Start pro-
duction now. You don't have
to wait for the 64K RAM.
Mostek’s new 32K RAM is
available and offers twice
the density of 16K RAMs.
When 64K RAMs are avail-
able, your 32K system can
be totally compatible.

Design in flexibility.

You can design memory
systems that interchange 4K,
16K, 32K and 64K dynamic
RAMs. The MK4332, or-
ganized as 32K x 1, mounts
two 4116s in leadless chip
carriers connected to a
standard 18-pin dual-in-line
package. The two chips
share common Address, Data
In, Data Out, Write Enable
and power pins. Separate
RAS and CAS clocks for each
4116 are provided for easy
device selection and control.
The arrangement of all other
pins is identical to the indus-

22 Circle 23 on reader service card

try standard 16-pin config-
uration for 4K and 16K RAMs.
The pin configuration is also
compatible with Mostek’s
soon-to-be-announced 64K
RAM, the MK4164.

Design in high performance.

Access time for the high
density 4332 is a fast 200ns
with a cycle time of just
375ns. Because both 16Ks
feature an Edge-Activated ™
selection mode, one chip re-
mains in standby while the
other is activated. This
means the 4332 dissipates
just 482mW while active and
40mW during standby. It al-
lows a = 10% tolerance on all
power supplies (+ 12V, = 5V).

Design with confidence.

With 16K RAMs in high
volume production, you can
be certain of 32K RAM
availability. And alternate
sourcing will soon be an-

nounced. You can count on
Mostek's reliability. Mostek’s
4116 quality standards set
the pace for the industry.
Every 16K RAM we ship is
thoroughly tested to rigorous
screens and stresses. With
the same package dimensions
as an 18-pin cerdip, the 4332
is compatible with your
automatic handling and test
equipment.

For more information on
Mostek’s 32K RAM, call your
local Mostek representative
or 214/245-0266 for location
of the nearest sales office.
Mostek Corporation, 1215 W.
Crosby Road, Carrollton,
Texas 75006. In Europe, con-
tact Mostek Brussels; phone
(32)02/660.25.68.

MOSTEK.
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Portable Miniscopes for Electronic
Professionals on the Go!!!

The standout oscilloscope development of the decade!!!

Now—single & dual trace models. Compare the
performance, then compare the price.

MS-15 $318 MS-215 $435
@ 15-megahertz bandwidth. ® Accuracy—3% full scale.
@ Internal, line or external trigger. ® Batteries and
charger/transformer unit included. ® Graticule: 4 x §
divisions, each division 0.25". ® Weight: Less than
3 Ibs with batteries. ® Size: 2.9 H x 6.4"" W x 8.0" D.

NLS products are available from Nationwide Electronic Distributors.

@ Send for our brochure today!

Circle 24 on reader service card

Non-Linear Systems, Inc.

Originator ol the digital voitmeter.
Box N, Del Mar, California 92014 Telephone (714) 755-1134

IS YOUR SCREENING PROGRAM FOR
MICROCIRCUITS GIVING YOU THE

COST-EFFECTIVE RELIABILITY

THAT YOU EXPECT?
IF NOT, YOU WILL GREATLY BENEFIT BY
READING RAC'S LATEST TECHNICAL
RELIABILITY STUDY:

MICROCIRCUIT
SCREENING
EFFECTIVENESS

« Design factors affecting microcircuit
reliability « TTL, MOS, linear; SSI, MS|, LS|,
flatpacks, cans; plastic and hermetic seals

» Screening for technology- and package-
related malfunctions ¢ Thermal-mechanical stress analyses ¢ Burn-in stress
analyses ¢ Screening cost effectiveness ¢ Reject rate distribution ¢ 104 pages
¢ Ordering No. TRS-1, $30 per copy ($36 non-U.S.) prepaid

Reliability Analysis Center

RADC/RBRAC ¢ Griffiss AFB, NY 13441 « Tel. (315) 330-4151; Autovon: 587-4151

RAC is a DoD Intormation Analysis Center Operated by |IT Research Institute

24

Circle 259 on reader service card

Meetings

Mid-Atlantic Computer Exposition,
The Caravan Group (Newton,
Mass.), New York Coliseum, New
York, N.Y., March 13-15. Other
Computer Expositions are scheduled
for Chicago, March 27-29; St. Paul,
April 3-5; San Francisco, April
17-19; Los Angeles, April 24-27;
Houston, May 8-10; Charlotte,
N. C., May 15-17; Pittsburgh, May
22-25; and Boston, May 29-31.

12th Annual Simulation Symposium,
IEEE, Causeway Inn, Tampa, Fla.,
March 14-16.

Fifth Annual Conference and Exhibit
on Industrial and Control Applica-
tions of Microprocessors, Informa-
tion Gatekeepers Inc. (Brookline,
Mass.), Sheraton Hotel, Philadel-
phia, March 19-21.

1ECI *79— Industrial and Control Ap-
plications of Microprocessors, IEEE,
Sheraton Hotel, Philadelphia,
March 19-21.

Automatic Testing Deutschland and
Test and Measurement Exhibition
*79, Network/Watts Steadman Ltd.
(London), and Gene Selven & Asso-
ciates (Cupertino, .Calif.), Rhein-
Main-Halle, Wiesbaden, West Ger-
many, March 20-22.

Eighth Annual Programmable Con-
trollers Conference and Equipment
Display, Engineering Society of De-
troit, to be held at the society’s head-
quarters, March 20-22.

Southwest Printed Circuits and Mi-
croelectronics Exposition, Industrial
& Scientific Conference Manage-
ment Inc. (Chicago, lll.), Market
Hall Convention Center, Dallas,
March 21-22.

Corporate-Wide Packet-Switched
Data Networks Seminar, Data Com-
munications Magazine/McGraw-
Hill Publishing Co. (New York),
Capital Hilton Hotel, Washington,
D. C., March 26-27.

Trends in On-Line Computer Control

Systems, Institute of Electrical Engi-
neers (London), University of Shef-
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MOSTEK 3870

Because it takes 32 I/O lines
to keep her contented.

o

(\‘) “Dairy management is be-
coming more and more scientific.
In our automated milking system,
Mostek's 3870 controls three displays,
numerous solenoids, a keyboard, a
switchbank, valves and motors, and
also provides a communications link
to a larger computer.” Mike Wingert,
Vice-President Engineering, Dairy Systems, Inc.

Hewlett-Packard: “We use two 3870s in our
7225A Graphics Plotter because of their low cost, 2K
ROM memory and interfacing ease. The result is an eco-
nomical and highly versatile graphics plotter.”

John Fenoglio, R&D Project Manager

John Fluke: “The unique timer on Mostek’s 3870
provides the one microsecond resolution our 2180A/2190A
Digital Thermometer needs. The 3870 also replaces
all digital IC's while allowing more features.”
John Lund, Senior Design Engineer

There are hundreds of applications
using Mostek’s 3870 single-chip micro-
computer. Get information for your
design by contacting Mostek, 1215 West
Crosby Road, Carrollton, Texas 750086;
phone 214/242-0444. In Europe, contact
Mostek Brussels; phone

(32)02/660.25.68. MOSTEI(@

© 1979 Maostek Corp
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PLENCO HELPS
PRESTO GO POP POP
POPPIN’ ALONG.

“Airpopped nonstop corn
popping...delicious, hot,
crunchy and fast” That's the
promise made by National
Presto Industries, Inc., Eau
Claire, WI, for their innovative
Presto® PopCornNow™
continuous corn popper.

Molded of our Plenco 466 A.F
Brown phenolic compound,
the chute is designed to direct
a continuous flow of popcorn
right into bowl or bucket. In
this nonstop popper it's hot air
—not oil—that “explodes” the
kernels. So the high heat
resistance of Plenco 466 A.F
was chosen by Presto for the
molded chute as well as for an
internal component.

Ease in molding, strength,
and good appearance, accord-

ing to the manufacturer, are
additionally desirable charac-
teristics of this compound.

More than likely Plenco can
provide a thermoset compound
suitable to your particular de-
sign or molding application.
Just dial us at (414) 458-2121
and we'll help you start things
poppin.

PLASTICS ENGINEERING COMPANY
Sheboygan, WI 53081

Through Plenco research...a wide range of
ready-made or custom-formulated phenolic,
melamine-phenolic and alkyd thermoset
molding compounds, and industrial resins.
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Meetlngs

field, Sheffield, UK, March 27-29.

29th Vehicular Technology Confer-
ence, IEEE, Arlington Park Hilton
Hotel, Arlington Heights, 1II.,
March 27-29.

International Standard X.25 Inter-
face Protocol for Packet Nets and
Related Protocols Seminar, Data
Communications Magazine/
McGraw-Hill Publishing Co. (New
York), Capital Hilton Hotel, Wash-
ington, D. C., March 28-29.

Southeastcon—1979 Southeastern
Conference, IEEE, Hotel Roanoke,
Roanoke, Va., April 1-4.

Acoustics, Speech and Signal Pro-
cessing Conference, 1EEE, Interna-
tional Inn, Washington, D. C. April
2-4.

Spring Conference, EIA, Shoreham
Americana Hotel, Washington,
D. C., April 2-5.

Technical Symposium East 79, So-
ciety of Photo-Optical Instrumenta-
tion Engineers (Bellingham, Wash.),
Hyatt Regency Hotel, Washington,
D. C., April 2-5.

22nd International Electronic Com-
ponents Exhibition, Société pour la
Diffusion des Sciences et des Arts
(Paris), Parc des Expositions, Paris,
April 2-7.

“The DOD FY *80 Research, Develop-
ment, Testing and Evaluation Budget
in Perspective,” EIA conference,
Shoreham Americana Hotel, Wash-
ington, D. C., April 3-5.

Specifications of Reliable Software,
IEEE, Hyatt Regency Hotel, Cam-
bridge, Mass., April 3-5.

Seminar on Microprocessor Applica-
tions, Continuing Education Pro-
gram, Pratt Institute (Brooklyn,
N.Y.), Essex House Hotel, New
York, April 6.

International Symposium on Com-

puter Architecture, Marriott Hotel,
Philadelphia, April 23-25.
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Finally.
Compatibility.

| |
MOSTEK |
- 4118

With Mostek's

B

new 8K

static RAM.

! -

W/ Compatible with ROMs
and EPROMSs. Compatible
with microprocessors.
Mostek’s new 8K static RAM
offers total flexibility for your
system. Organized as 1Kx8,
the 4118 is a next generation
Micro Memory,"available
today.

It's a Micro Memory!

Designed for 8-bit and
16-bit systems, the 4118 inter-
faces directly with all present
and future generation micro-
processors. A Chip Select con-
trol is provided for easy mem-
ory expansion and decoding,
and internal latches are
available to latch the Address
and Chip Select inputs. If the
Latch function is not needed,
it can be easily bypassed. An
Output Enable control pro-
vides easy user control of the

bus in all bus configurations.
System design is simplified
with the MK4118.

It's more than common!
With a pinout common to
standard 24-pin ROMs,
PROMs, and EPROMSs, the
4118 still has more. Access
time is a fast 120ns (max.) and
power dissipation a low 200
mW (typ.). The 4118 is the new-
est addition to our compatible

© 1979 Mostek Corp

Micro Memory family which
includes Mostek's 2716
EPROM.

It's immediately available!
For byte-wide, memory
applications requiring density,
flexibility, and immediate
availability, Mostek's 4118 is
the one to choose. For the loca-
tion of your nearest distribu-
tor, call 214/245-0266, Mostek
Corporation, 1215 West Crosby
Road, Carrollton, Texas 75006.
In Europe contact Mostek Brus-
sels; phone (32) 02/660.25.68.

MOSTEK.
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Editorial___

Is that a cloud?

We don’t think so, but could it be happening
again? Are conditions in the semiconductor
industry what they were just before the big
slump of 1974-75?

For the answer, take a look at lead times.
Then ask about double and triple ordering,
inventory buildup, capacity, and the health
of the venture capital industry.

Indications are that some of the pre-slump
symptoms so familiar five or six years ago
are beginning to recur, even though the
industry now is better prepared and forewarned.
For instance, inventories seem to be under
better control. As reported in the Feb. 15
issue of Electronics (p. 48), distributors—caught
between a crescendo of orders for
semiconductors on one hand and the increasingly
stretched-out delivery schedules on the
other —are beginning to feel the strain. There
is double ordering; one distributor estimates
that for some key products perhaps 40% of
the orders will vanish in double-order paper.

The pinch is tightest in the higher-technology
devices—such as low-power Schottky, 4-K
random-access memories, and some of the
erasable programmable read-only memories.
There seem to be no comparable problems
with linear integrated circuits or complementary
MOS devices, for example. This could indicate
that manufacturers are underestimating the
demand for the newer technologies. But some
makers are letting go of established products
to concentrate on new technologies. Result:
trouble in both. However, lead times are also

28

climbing on manufacturing parts such as lead
frames and on capital equipment such as
projection aligners and sputtering gear.

In light of all this, it’s interesting to note
remarks made by semiconductor executives
at a meeting this month in Seattle of the
Washington Purchasing Management
Association. Charles E. Thompson, vice
president of Motorola Inc.’s Semiconductor
Group, warned purchasers not to ignore the
signs. Run your business on “real customer
demand,” he continued, and watch inventories
closely.

Speaking at the same meeting, George D.
Wells, senior vice president of Fairchild
Camera and Instrument Co., said that the
semiconductor industry must *““squeeze the
amount of time it takes to get from sand to
socket as hard as we possibly can.” On the
users’ side, he recommended that more
planning be done in order to give suppliers
more advance information about needs.

Such remedies make sense and everyone
knows about them, yet double ordering still
exists when supplies get short. However much
users may complain about it, perhaps the
more workable solution is allocations, which
a few companies are trying: everyone gets
something and no one gets everything, so
there’s no need for double orders.

The situation has not reached the panic
stage. Nevertheless, electronics firms would
do well to stay alert and give themselves time
to react.
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The M@W@mm
you should take

The C3 Series is the microcomputer
family with the hardware features, high
level software and application programs
that serious users in business and in-
dustry demand from a computer system,
no matter what its size.

Since its introduction in August, 1977,
the C3 has become one of the most suc-
cessful mircocomputer systems in small
business, educational and industrial
development applications. Thousands of
C3's have been delivered and today hun-
dreds of demonstrator units are set up at
systems dealers around the country.

Now the C3 systems offer features
which make their performance com-
parable with today’s most powerful mini-
based systems. Some of these features
are:

Three processors today, more
tomorrow.

The C3 Series is the only computer
system with the three most popular pro-
cessors— the 6502A, 68B00 and Z-80.
This allows you to take maximum advan-
tage of the Ohio Scientific software
library and the tremendous number of
programs offered by independent sup-
pliers and publishers. And all C3's have
provisions for the next generation of 16
bit micros via their 16 bit data BUS, 20
address bits, and unused processor
select codes. This means you'll be able
to plug a CPU expander card with two or
more 16 bit micros nght in to your ex-
isting C3 computer
Systems Software for three
processors.

Five DOS options including develop-
ment, end user, and virtual data file
single user systems, real time, time
share, and networkable multi-user
systems

The three most popular computer
languages including three types of BASIC

Circle 29 on reader service card
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plus FORTRAN and COBOL with more
languages on the way. And, of course.
complete assembler. editor. debugger
and run time packages for each of the
system’s microprocessors
Applications Software for Small
Business Users.

Ready made factory supported small
business software including Accounts
Receivable, Payables, Cash Receipts.
Disbursements, General Ledger, Balance
Sheet, P & L Statements, Payroll, Per-
sonnel files, Inventory and Order Entry as
stand alone packages or integrated
systems. A complete word processor
system with full editing and output for-
matting including justification, propor-
tional spacing and hyphenation that can
compete directly with dedicated word
processor systems,

There are specialized applications
packages for specific businesses. plus
the vast general library of standard
BASIC, FORTRAN and COBOL software.
OS-DMS, the new software star.

Onhio Scientific has developed a
remarkable new Information Manage-
ment system which provides end user

ols lale

puters
seriously.

intelligence far beyond what you would
expect from even the most powerful mini-
systems. Basically, it allows end users to
store any collection of information under
a Data Base Manager and then instantly
obtain information, lists, reports,
statistical analysis and even answers to
conventional *'English’* questions perti-
nent to information in the Data Base
OS-DMS allows many applications to be
computerized without any programming!
The new “GT" option heralds the new
era of sub-microsecond
microcomputers.

Ohio Scientific now offers the 6502C
microprocessor with 150 nanosecond
main memory as the GT option on all C3
Series products. This system performs a
memory to register ADD in 600
nanoseconds and a JUMP (65K byte
range) in 900 nanoseconds. The system
performs an average of 1.5 million in-
structions per second executing typical
end user applications software (and
that’s a mix of 8, 16 and 24 bit instruc-
tions!)

Mini-system Expansion Ability.

C3 systems offer the greatest expan-
sion capability in the microcomputer
industry. including a full line of over 40
expansion accessories. The maximum
configuration is 768K bytes RAM, four 80
million byte Winchester hard disks. 16
communications ports, real time clock,
line printer, word processing printer and
numerous control interfaces

Prices you have to take seriously.

The C3 systems have phenomenal
performance-to-cost ratios. The C3-S1
with 32K static RAM, dual 8" floppies.
RS-232 port. BASIC and DOS has a sug-
gested retail price of under $3600
80 megabyte disk based systems start at
under $12,000. Our OS-CP/M software
package with BASIC. FORTRAN and
COBOL is only $600. The OS-DMS
nucleus package has a suggested retail
price of only $300. and other options are
comparably priced

To get the full story on the C3 systems
and what they can do for you. contact
your local Ohio Scientific dealer or call
the factory at (216) 562-3101
C3-B wins Award of Merit at
WESCON 78 as the outstanding
microcomputer apphication for
Small Business







8086 System Success.

Intel delivers EPROMs, RAMs and peripherals you need
to start building on the Architecture of the Future.

Intel’s powerful microprocessor,
the 16-bit 8086, gives designers the
architectural foundation to create
a new generation of microcom-
puter solutions. The success of
these system designs, though,
depends on the performance and
availability of compatible
support components.

We understood this interdepen-
dence when, seven years ago, we
invented the first microcomputer.
At each step since then, our
achievements in data memory,
program memory and peripherals
have anticipated the demands
of higher performance micropro-
cessors. Today’s 8086 designs can
take advantage of our full comple-
ment of compatible components
to start building the systems of
the future without delay.

Our EPROMs exist to
support microprocessors

Key to practical micro-
computer design is the EPROM.
We invented these erasable and
reprogrammable memories to
make system prototyping faster and
simpler. Now that the 8086 has ex-
tended the use of microprocessors
to more complex data processing,
the program flexibility of EPROMs
is more important than ever.

Two Intel EPROMs, the 2716
16K and 2732 32K, are ideal de-
vices for 8086 systems. Both were
designed with high speed, 5-volt
microprocessors in mind. And
they’re the only EPROMs that give
designers two independent control

lines to eliminate the possibility
of bus contention in multiplexed
and multiprocessor systems.

A RAM for every purpose

Intel delivers a variety of com-
ponents to meet the data memory
requirements of 8086 systems.
Whether you’re working in shared
or multiple memory environments,
Intel’s family of 5-volt static RAMs
gives you a full range of speed
and power solutions.

Intel’s 2142 (1Kx 4), for
example, is an ideal RAM for high
performance systems. Because
it has the same two-line control
as our 2716 and 2732 EPROMs,
the 2142 also simplifies design in
high throughput, multiprocessor
systems. With
announced
second sources,
the 2142 is the

new 20-pin

\

industry stan-
dard. Inan
18-pin format,
Intel delivers
the industry
standard 2114, with access times to
200 ns and the proven performance
of the most popular 4K RAM ever.
For even higher speed and lower

power, use our 2141. It’s the 4K x 1
bit, high performance HMOS
RAM that has speed versions to
120ns, operating current as low

as 40 mA active and standby
current of 5mA.

Building on 16-bit architecture
To get started quickly with
8086 designs, you can take advan-

tage of the family of 28 interface
and control components we've de-
veloped for Intel industry standard
microprocessors. They include
intelligent peripheral interfaces for
keyboard display, communications
devices and general purpose 1/0O
peripherals. Intel controllers give
you programmable command

over floppy disks, SDLC/HDLC
protocol and CRTs.

Start today

The surest path to system
success with the 8086 is to specify
Intel EPROMs, RAMs and
peripherals. They're
all here now. For
detailed information
on any of the above
products, contact
your local distributor.
Or write Intel Cor-
poration, Literature
Dept., 3065 Bowers Avenue,
Santa Clara, CA 95051.

intal delivers.
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Our new 64K ROM packs
an on-time guaraniee:

We'll deliver 64K, 32K or
16K ROMs in 8 weeks —
or you'll get 100 parts free.

Everybody promises on-time delivery. Only
Signetics guarantees it. In writing.

That means you’ll get the first 100 pieces of our
new 64K high-density MOS ROMs within eight
weeks. After your written code verification, of
course. If we slip delivery, you’ll get 100 addi-
tional devices free. No questions asked.

Same offer goes for our industry standard 16K
and 32K static ROMs.

We’ll deliver those as promised. Or we’ll add
100 free to your order for 1000 parts or more.
Signetics has a strong commitment to
high-density ROMs. And we’ve
packed that into our new
64K part. Higher
circuit den-

PUPLITRS ;

means fewer parts to meet storage requirements.

That translates to cost savings in assembly
time and board space.

Our 64K ROM is also a snap to interface. And
it’s available in 16K X 4 as well as 8K X 8. Since
it’s static, no clocking is needed. Couple that with
ROM codes that work the first time out, and
you’ll cut the time lag from design to working
hardware.

Compare the features of our 64K with other
ROMs on the market. You’ll see why it should be
your first choice for design-ins.

And then try to find another supplier who'll
guarantee delivery. You won'’t.

While we're meeting your ROM delivery
schedule, Signetics will even program your mask
codes free. That goes for every 16K, 32K, and 64K
ROM on orders of 1000 up.

Whatever your design objectives are, Signetics
will help you meet them. On time.

To get your on-time ROM guarantee certifi-
cate and technical literature, call us today on
Signetics special ROMLINE: (408) 746-1756.

Or if another supplier has tied up your
phone making delivery promises
he won't keep, send us the coupon

below.

Sinetics

a subsidiary of U.S. Philips Corporation

Signetics Corporation

PO. Box 9052

811 East Arques Avenue
Sunnyvale, California 94086
Telephone 408/739-7700

Memories On Schedule E279

To: Signetics Information Services, 811 East Arques Ave
P.O. Box 9052, Sunnyvale, CA 94086

'O Please send me complete details on miniMOS-4™

static ROMs and guarantee certificate.

Name Title

Company _ Division
Address MS

City _ State Zip

O I’'m tired of promises other suppliers won’t back up. Please
have an MOS Memory specialist phone me today at:

( )




Processor chip
manages 8086
170 functions

Beckman heats up
DMM competition
with flve entries

Japan’s exports up,
Imports down, says
semliconductor report

Natlonal works on
own Z80 version
using C-MOS
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An input/output processor chip about to be released by Intel Corp., Santa
Clara, Calif., is bringing the channel controller concept prevalent in large
mainframe computers into the high-performance microcomputer world.
Called the 8089, the dedicated processor manages the input/output
functions among peripherals and memory in real time, parallel with an
8086, freeing the 16-bit microcomputer to perform calculations in large
bus-oriented data-processing applications. Bus-compatible with the 8086
and other advanced microprocessors, the HMOS part will come in two
speeds: a 5-MHz version with a direct-memory-access transfer rate of 1.25
megabytes per second and, later, an 8-MHz device with a 2-megabyte-
per-second rate.

Beckman Instruments Inc. hopes to charge into the handheld digital
multimeter market with five 3Y2-digit models ranging in price from $100
to $190. Trying to catch onto the growing demand for handheld digital
replacements for analog instruments, the company has introduced two
separate meter lines, one with two models aimed at hobbyists and the
other with three models aimed at production or field service testing.

The Fullerton, Calif., company’s top-of-the-line meter, the RMS 3030,
boasts the only true root-mean-square measurement capability available in
these LCD-type, portable meters at present dominated by the John Fluke
Manufacturing Co.’s 8020A. Four models feature instant continuity indi-
cators and a 10-ampere maximum current range. All models have a
2,000-hour battery life.

Competing with Japanese semiconductor companies both domestically and
internationally will become even tougher for U. S. and European compa-
nies, according to a survey of the Japanese semiconductor industry by BA
Asia Ltd., a Hong Kong subsidiary of the Bank of America, San Francis-
co. The survey predicts that Japan will have one third of the estimated $20
billion world semiconductor market in 1985 as its automated plants and
the high technology from its very large-scale integration projects expand
its domestic and international market shares. In the domestic market,
semiconductor imports will fall as low as 10% by the mid-1980s, continu-
ing a decline from 19% in 1977 to 17% of $2.7 billion domestic consump-
tion in 1978, the report estimates. Between 1977 and 1978, integrated-
circuit imports dropped from 26% to 23% and discrete parts fell to 19%.
U. S. companies accounted for 62% of Japan’s 1978 imports, while the
U. S. market took about 40% of the value of Japanese exports in 1978.

The NSC800 microprocessor family that National Semiconductor has
been discussing with customers on a disclosure-agreement basis is appar-
ently built around a complementary-MOs processor that is plug-compatible
with the 8-bit Z80. National has whipped up an oxide-isolated two-level
polysilicon process called Poly? c-M0Os that it says performs with the
speed of C-MOS-on-sapphire to attain the 1-us instruction time of the
4-MHz Z80A. Also building a 2.5-MHz version, National apparently feels
there is life yet in the 8-bit design and that the price premium of a C-M0S
version would be more than offset by the savings in power supplies and
packaging —especially in the military and portable instrument markets.
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Bubble memory The third annual International Colloquium on Magnetic Bubbles, which
will meet March 13 to 15 at Indian Wells, Calif., will be the biggest
conference highlights yet—and the first to be sponsored by the Institute of Electrical and
latest developments Electronics Engineers’ Society of Magnetics. Highlights among the more
than 14 invited papers and 36 contributed ones will include new contigu-
ous-disk devices from IBM (see p. 39); a bubble device that uses no coils
from Bell Laboratories; and bubble-memory testing. Next year’s ICMB,
meeting in September in Tokyo, will be sponsored by the Magnetic Society
of Japan.

DOD may spend Despite futuristic make-believe in the movies, high-energy lasers and
beam-particle generators are at least five years away from being weapons,
$750 billion by 1984 according to a Defense Department official. But by 1984, $750 billion will
on laser weapons be neceded for laser development, predicts Ruth M. Davis, deputy under
secretary of Defense Research and Advanced Technology. To date, about
$1 billion has gone into laser weapon R&D, she told a session of the 1979
Winter Convention on Aerospace and Electronics held late last month in
Los Angeles. “But no failures have occurred in the technology yet, only in
delays in timing,” she says. Particle-beam work, by contrast, still has

“many uncertainties as a weapon,” Davis adds.

»e

Mostek forms Militarized versions of the popular 2710 EPROM and the MK4801 static
milita roup "M will be the first new products out of Mostek Corp.’s recently formed
fy group military/high-reliability products group. Manager Glenn Carter says the
to market memorles 2716 erasable programmable read-only memory is to be introduced late
this year, the MK4801 random-access memory early next. The Carrollton,
Texas, company has only dabbled in the field previously but hopes, with a
coordinated effort, an increased processing capability, and a broadened
product line under the new group, to boost its military and high-reliability
billings to $4 million this year and $15 million by 1981, up from 1978
billings of about $1 million. “We realize that military is not going to be an
overwhelming part of Mostek’s business, but it is significant and it is a
market segment that we've chosen to attack,” Carter explains. The
MKB4116, which is among several Mostek products already offered to a
limited number of customers in a militarized version, is expected to
achieve qualification as a Joint Army Navy (JAN) device by mid-year,
Carter says, the first Mostek part to do so.

DEC combines Digital Equipment Corp. of Maynard, Mass., has designed a microcom-
puter having the architecture and instruction set of its PDP-11/34 mini-
LSI-11, PDP-11/34 computer but using the LSI-11 bus and will begin shipping it this summer.
in microcomputer The new LSI-11/23 16-bit microcomputer can execute programs twice to
four times as fast as earlier LSI-11s and comes within 90% of a
PDP-11/34 supplied without cache memory or hardware for floating-point
math. Also, it is the first member of the LSI-11 family capable of handling
DEC’s own RSX-11M multiuser real-time operating system. Prices of the

minimal system with 64-K RAM will start at $1,841 in quantities of 100.
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Redt e cost, space
anddrmngfnctlon
wrthDuncan

Resolon
cenductive plastic
elements offer a multi-

tude of advantages.
Infinite resolution and
long life, for starters. After

50 million revolutions, a
Duncan Resolon element will still
be operating at ootimum perform-
ance. Lab and field tests prove it.

But, perhaps, the state-of-the-art
manufactunng techniques Duncan has
developed for Resolon are the biggest advan-

tages. These techniques enable the Resolon

to be co-molded with, laminated to or direct
screened onto a substrate of virtually any con-
figuration to produce a rectilinear or rotary ele-
ment. When used with an appropriate wiper, this
eliminates the need for a complete pot assem-
bly. You save space, reduce cost and drivmg
friction. Of course, complete Rasolon precision
potentiometers are also avail-
able in a variety of models.

Write us for information on how
Duncan Resolon conductive
plastic elements can work for
you. Or call direct for engineer-
ing assistance.

SLIDELINE |MINIATURE o=’ g

CONTROLS | TURNS- e
COUNTING ek 2>

DIALS “astay

DUNCAN ELECTROI\IICS

suUBSIDIARY

SYSTRON e,;‘f" DONNER

2865 Fawrview Road - Costa Mesa, California 92626
PHONE. {714) 545-826]1 o TWX 910-595-1128
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a new way
pressure:

National’s monolithic pressure transducers.

For people who thought they couldn't afford the cost or
the space of an electronic pressure transducer in their
designs. From the people who can handle pressure better
than anyone else in the semiconductor industry.

The new monolithic line complements our existing
hybrid line. But since they use only the basic single chip
sensor rather than the entire workings of the hybrids, the
monolithics are smaller, lighter and much cheaper. As low as
$20 in lots of 1000.

They can also interface much easier with a wider range
of electronic designs. And of course, that includes other
National components. Including linear, converters, data
acquisition, discretes and microprocessors.

What's more, the monolithics feature a high frequency
response, low volumetric displacement and require a very
modest 5V power supply.

The LX0603D is a differential type transducer for use
with non-ionic fluids to 30 psi.

The LX0603GB is a gage type that also functions to 30
psi. But it’s for use with non-acidic fluids.

And if a differential or gage version doesn't meet your
needs, we have the LX0503A. An absolute transducer for
comparing pressure against a vacuum to 30 psia.

For more details, send in the coupon below. We'll send
you free data sheets on the new monolithics. And as a special
introduction to IC pressure transduction, we've reduced the
cost of our Pressure Transducer Handbook $2. So if you
enclose a check for $1 with the coupon, we’ll also
send you the biggest, best —and only
collection of data on the subject.

”
>

—————————————————————————— |
| National Semiconductor |
I 2900 Semiconductor Drive, M/S 520 :

Santa Clara, CA 95051
I O You bet | want to take advantage of the handbook special. I've enclosed :
| acheck for $1. (Limited time offer with this coupon.) |
: O Please send me the free data sheets. :
| Name _ |
: Company _ {
| Address” |
l City State Zip_ I

ZNational Semlconductor
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When you say "deliver”
we won't hand you excuses.

Garry IC packaging products: They're the best values in the industry, and they come
with the best delivery dates, too. O Everything from microprocessor boards to ECL
logic boards, from dip sockets to adaptor headers including wire wrapping.

Pin us down for a date. At Garry, we make our own pins and our own p.c. boards
and racks. And we stock the largest inventory in the business. So when you pin us
down for a delivery date, we'll give you a firm promise instead of a shakey “maybe”.
O Garry’s in-house capabilities are unsurpassed. We even have our own Gerber art-
work generator. And our four plants — two in the U.S. and two overseas — give us the
flexibility of turning your order around in minimum time.

Garry puts its promises in black and white. Promise #1: we'll ship standard
headers in 72 hours or less. And we'll deliver up to 100,000 a week. [J Promise #2: we'll
deliver standard boards in 2 weeks or less. O Promise #3: we'll turn out any custom
PC board you ask for in 6 to 8 weeks. That’s start-to-finish,at your plant on the spec-
ified delivery date. [J Not bad! [J Tired of waiting. Call Garry. When you say “delivery”,
we won't hand you excuses. [0 GARRY Manufacturing Company, P.O. Box 94, New

Brunswick, NJ 08902 (201) 545-2424. G
u Co. '

Manufacturing
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New bubble approach
shows the way to
multimegabit chips

IBM proves feasibility of
contiguous-disk technique;
lower per-bit cost is possible
using conventional! lithography

With the fabrication of a 2,000-bit or
so test chip, International Business
Machines Corp. has shown that the
best way to build multimegabit
bubble chips might be with a new
design approach—one employing so-
called contiguous-disk bubbles.
Compared with conventional bubble
designs, the new scheme uses much
smaller bubbles packed much closer
together. However, it attains its
higher density without fancy photoli-
thography: the same photolith-
ographic resolution needed conven-
tionally is sufficient.

“Contiguous disks will show an
immediate density advantage of an
order of magnitude,” contends Y. S.
Lin, of 1BM’s Thomas J. Watson
Research Laboratories in Yorktown
Heights, N. Y. Pioneers in the devel-
opment of magnetic-bubble memo-
ries, Lin and his colleagues will be
discussing their technology in four
papers to be presented at the Inter-
national Colloquium on Magnetic
Bubbles to be held in Indian Wells,
Calif., March 12-15. To prove the
technique’s feasibility, they built the
test chip with generator and transfer
circuits and a unique bubble-stretch-
ing detector.

Thus far, the largest conventional
chips made available commercially
contain about a quarter of a mega-
bit. By Lin’s accounting, chips with
about 2.5 megabits could be possible
very soon. However, he declines to
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comment about I1BM’s plans for the
technology.

The different approach receives its
name from the shape of the patterns
that guide the propagation of the
bubbles. Rather than the individual
chevron-shaped patterns common to
all of today’s bubble chips, contigu-
ous disks rely on squiggly patterns
along the chip that are shaped
roughly like lines of pennies slightly
overlapping one another (see p. 40).
Because of this continuous-filament
characteristic, contiguous disks do
not need the critical interpattern
spacing resolution: in fact, the reso-
lution can be several times the
bubble diameter.

IBM has built a memory chip in a
double-layer garnet structure using

1-micrometer bubbles that requires
2-um lithographic resolution, which
can be attained by optical lithogra-
phy techniques with little difficulty.
By comparison, chevron propagating
structures would require finer fea-
tures (actually the spacing between
adjacent pattern islands) of one third
to one half the bubble diameter.

Density. According to IBM, the
storage density of 1-um bubbles in a
contiguous-disk chip is 25 million
bits per square inch. With Y2-um
bubbles, the density quadruples; that
means that a chip of the size used for
Texas Instruments Inc.’s 92-kilobit
device could store 25 megabits —and
still be built with conventional
optical lithography.

Unlike conventional structures,
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Denser. Contiguous-disk design (right) offers 16 times the bit density of conventional
Permalloy C-bar (or similarly, an asymmetric-chevron) memory. Both propagating structures
(tinted) have the same lithographic resolution, specified by the critical dimension, W.
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Shapes to come. IBM's contiguous-disk bubble-propagating structure resembles a string of
overlapping circles (light area). Circle diameter of 5 um supports 1-um bubbles.

which rely on the polarization of soft
magnetic (usually Permalloy) pat-
terns to push and pull the bubbles
along, the propagating structures of
contiguous disks are fabricated of
gold. The gold actually acts as a
mask, however, absorbing helium
ions implanted to change the mag-
netic characteristics of the double-
garnet substrate below.

In the presence of a rotating
magnetic field (produced as in
conventional bubble devices by a
pair of orthogonal coils surrounding
the chip), magnetized domain walls

extend radially outward from the
disk curves and rotate with the
magnetic field to push the bubbles
along as though they were caught in
the blades of an electric fan.

Beyond their use for the next
generation of bubble devices, contig-
uous disks have good long-term
possibilities. The structure lends
itself well to stacking layers —multi-
ple double-garnet composites can be
piled up—and therefore could be the
basis for a long-awaited three-
dimensional memory array with den-
sities of hundreds of megabits. [

ISSCC

Intel to introduce n-channel RAM
with power dissipation of C-MOS

Pressure from C-MOS chip makers,
whose inherently low-power random-
access memories are improving in
speed and density, has driven Intel
Corp. to make a choice. Instead of
bolstering its modest line of comple-
mentary-metal-oxide-semiconductor
parts, it has developed a competing
lower power n-channel memory. The
Santa Clara, Calif., manufacturer
has a 4-K RAM design boasting a
standby power dissipation of only
about 40 microwatts.

Intel disclosed the design of its
new RAM, available in a few months,
at the International Solid State
Circuits Conference in Philadelphia
last month. (This review and the
three that follow are based on infor-
mation disclosed at the conference.)

Intel’s 4-K-by-1-bit model 2151

40

gets its low power consumption
through several new circuit twists.
For one, the part is pseudostatic,
using dynamic data storage with a
self-refreshing scheme that gives the
device the appearance of an easy-
to-use clocked static memory.

Also, the chip-enable buffer cir-

cuit, which powers down the device
and translates TTL into MOS signal
levels, dissipates no power in stand-
by. Finally, an on-chip negative-bias
voltage generator, which allows the
part to operate off a single 5-volt
supply, draws only about 5 microam-
peres—far less than that drawn by
the usual charge-pump circuits.

Separation. Unlike other pseudo-
static designs [Electronics, Feb. 15,
1979, p. 40}, which combine an
array of one-transistor dynamic cells
with peripheral refreshing circuitry,
Intel’s part is based on a unique five-
transistor cell that separates the
refresh line from the read/write line.
The internally generated refresh sig-
nal operates independently and asyn-
chronously of the read and write
signals, with no contention problem.

The cell is based on a design by
H.J. Boll at Bell Laboratories,
which has a cross-licensing arrange-
ment with Intel. As diagrammed in
the figure, the tinted depletion-mode
transistor is the cell’s storage capaci-
tor, which must be refreshed. If the
storage transistor is void of electrons
(storing a 1), the rightmost transis-
tor will be turned on, since its gate
will be capacitively coupled high.
Pulsing the refresh line high allows
electrons that have leaked into the
storage transistor to discharge
through the adjacent enhancement-
mode transistor, and thus the cell is
refreshed.

If the storage transistor is full of
electrons (storing a 0), the enhance-
ment-mode transistor never turns on
and no current is drawn from the
refresh signal. No arbitration prob-
lem exists because refreshing can
occur even while the cell’s data is
written over.

REFRESH
1T ] I CLOCK

-0

LINE L.t Sk 1L j

WRITE |

LINE

New cell. Transistor (tinted) serves as dynamic storage element in this five-transistor
low-power RAM cell. Internal refreshing is oblivious to read or write operations.
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The static chip-enable buffer re-
quires an active-high signal, differ-
ent from the active-low standard of
4-K RAMs. (Intel hopes to appease
users by offering memory-decoding
chips with active-high chip-enable
outputs.) But with that and with
several additional transistors to
boost speed and provide logic-level
translation, no current is drawn
during standby.

The secret of Intel’s back-bias
generator is an efficient circuit with
a slowly switching 200-microsecond
clock to reduce current spikes.

Although the 2151 (and 2152,
organized as 1-K by 4 bits) uses a
five-transistor cell, Intel claims that
it can build a chip significantly
smaller than a static C-MOS one,
which uses the standard six-element
flip-flop. The Intel cell, at 1,400
square micrometers ends up in a
23,400-mil? chip. By comparison, the
current 4-K part from Harris Corp.
is 31,700 mil?, and Toshiba Corp.’s
is a whopping 48,400 mil2. Hitachi
Ltd. has built a 6147 that at 17,000
mil? is markedly smaller than Intel’s
part, but it mixes n-channel and
bipolar technologies. O

Phase shifter goes
full 360°, 8 to 18 GHz

A small, microwave-product devel-
opment company in Farmingdale,
N. Y., has developed an analog
phase shifter for a military micro-
wave application that has just about
everything a designer could ask
for—an extremely broad bandwidth
of 8 to 18 gigahertz, linear electronic
tunability, a full 360° of phase varia-
tion —all fitted into a single box.

This is what Samuel Hopfer of
General Microwave Corp. has done
for the phase shifter going into a
target simulator that the Boeing Co.
is putting together for the Naval
Research Laboratory.

The device is also fast and accu-
rate. Its phase shift is provided in
less than a microsecond and even
this figure can probably be improved
by redesigning the electronic-tuning
drive circuitry. Its accuracy is equiv-
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alent to that of an 8-bit device in the
Boeing application—or 1.5° accura-
cy—and this figure, too, may be
lowered — 12 bits, or 0.1°, not being
inconceivable according to Hopfer.

It is done with 24 high-quality-
factor (Q) unpackaged varactor
diode chips from Microwave Asso-
ciates, Burlington, Mass. Hopfer is
able to make the small, individual
phase contributions from each varac-
tor add in such a way as to yield the
360° of phase shift. First he calcu-
lated what the ideal varactor equa-
tion relating phase shift to varactor
capacitance, which varies with volt-
age, should be.

Then, although the equation re-
quired for flatness and the actual
varactor equation of course did not
agree, he was able to approximate
the needed relation by operating
each varactor over only a small
portion of its range. Finally, he put
24 of them in 18 hybrid circuits,
which added their phases properly to
provide the overall amount of phase
shift. He wanted the overall device
phase shift to be flat as a function of
frequency, and he got what he
wanted.

Chains. Hopfer actually uses two
balanced chains of microwave hybrid
circuits. Each chain has six of the
hybrids arranged in three successive
sections of two hybrids per section.
Six more hybrids are used for
signal-splitting and -combining func-
tions. The circuitry is on microstrip
transmission line—the technology of
choice in the 8-to-18-gigahertz range
so that microwave integrated-circuit
procedures can be used.

No new microwave process tech-
nology was required, although Hop-
fer declines to discuss the design of
the individual hybrids. “The varac-
tor is the only device suitable for
such an analog phase shifter at the
present time,” he says. Industry
comment at the International Solid
State Conference supported his view.
Not only could the specification be
obtained in no other way, but the 24
varactors required only a single
tuning voltage. What’s more, the full
360° shift was obtained by varying
the voltage from —5.79 to —34.53
volts—a quite acceptable range. [

Photons switch
phone switch

Price is the name of the game when
it comes to the switching circuits
used to route calls from one phone to
another. Lower-cost switching ma-
trixes, which developed from levers
and bars into electromechanical and
solid-state devices, are therefore
always under study.

In the latest of these efforts,
Haruo Marui of the Oki Electric
Industry Co. of Tokyo, Japan, has
built a switching matrix around
light-emitting diodes and phototran-
sistors. It not only promises low
fabrication cost because of its inte-
grated-circuit technology, but also
has no noise between signal and
control lines.

Marui and his co-workers Toshi-
masa Ishida and Kazuo Hagimura
of Oki, along with Seiei Ohkoshi and
Kotaro Kato of the Nippon Tele-
graph and Telephone Co. (also in
Tokyo), revealed their work at last
month’s International Solid State
Circuits Conference. With their
switching array, a duplex voice line
can be switched to any one of four
channels, as shown on page 42.
This is not a unique accomplish-
ment. But the technique has major
technical advantages over inte-
grated-circuit approaches tried so
far.

Past 1C approaches used either
low- or high-voltage current trigger-
ing of transistors to provide the
signal paths. The transistors’ inti-
mately coupled switching and signal
functions were poorly isolated, re-
sulting in unacceptable noise. More-
over, because of inconvenient imped-
ance levels it was difficult to connect
the transistor and its circuitry direct-
ly to a telephone, or even to connect
to it to perform simple maintenance
tests.

Marui’s design overcomes these
problems. The signal path is
switched by pnpn phototransistors
actuated by a light pulse from a
separate diode. Thus, isolation is
perfect. In operation, a voice signal
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Switeh. Separate chips containing LEDs and phototransistors are used by Oki engineers in
fabricating telephone matrix switch that isolates signal and control lines.

on line A—B may be switched to eith-
er of lines A,—B, through A,~B, by
pulsing any of control lines | to 4,
turning on an LED. When the LED
fires, its two associated pnpn arrays
conduct, allowing duplex transmis-
sion from signal lines A-B to, say,
Az' Bz.

There is no current leakage from
the switching circuit into the voice
channel to disturb conversation. In
addition, the telephone can be con-
nected directly as the impedances
are either very low or very high.

The LED, made with liquid-phase
epitaxy on a gallium-arsenide sub-
strate, is designed to emit light in
wavelengths matching the photosen-
sitivity of the silicon-based photo-
transistor. The coupling efficiently
allows for an LED triggering current
of less than 20 milliamperes—a
value easily compatible with low-
cost transistor-transistor-logic cir-
cuits.

More work. “A one-by-four ma-
trix was chosen as a convenient
starting point but further work will
be done to design two-by-four and
four-by-four versions,” Marui says.
And it seems to him that other sizes
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could be made just as well.

At present, the LEDs and pnpn
phototransistors are mounted on sep-
arate substrates because of difficulty
in combining gallium-arsenide and
silicon technology. “‘So the separate
chips have to be carefully aligned for
everything to work,” Marui says. He
expects production of the one-by-
four matrix within a year.

“The near-term applications will
be in line concentrators and private
branch exchanges,” Marui says.
“Applications in switches with thou-
sands of switching points will have to
await further work on crosstalk and
electrical loss, as well as reduction in
the switching matrix capacitance.”[]

LCD watch doubles
as a heart monitor

Another digital wristwatch that
measures heart rate is in the offing.
Designed around a hybrid substrate
that contains the timekeeping, dis-
play, and plethysmograph electron-
ics, the watch promises to be much
less expensive than the $500 version

that Pulsar introduced two years ago
{Electronics, April 28, 19717, p. 32],
just before it dropped out of the digi-
tal watch market.

The key to the watch, which
could sell for just $30 more than a
regular liquid-crystal-display unit,
is a custom micropower complemen-
tary-metal-oxide-semiconductor in-
tegrated circuit developed at Hughes
Aircraft Co.’s Solid State Products
division, Newport Beach, Calif. To
measure heart rate, the user places
an index finger on an optical sensor
located on the face of the watch (see
photo on p. 44).

“The circuit is similar to the one
implemented in the Pulsar watch,”
says Lanny Lewyn, member of the
Hughes technical staff, “only ours
will prove to be much more reliable.”

How it works. As in the earlier
Pulsar design, measurement is done
optically. A constant-current power
transistor drives a light-emitting
diode whose light reflects off the
fingertip onto another photodiode.
The heart-rate measurement relies
on the slight increase in infrared
light absorption by capillaries in the
fingertip during the systolic pressure
wave.

After any photocurrent from am-
bient light is canceled out, the signal
current is sampled by a sample-and-
hold capacitor and passed through a
two-stage bandpass filter, while its
steady-state component is removed
by a second-order loop filter. The
result is a simultaneously integrated
and differentiated pressure wave-
form.

The filtered signal is then con-
verted into a logic output by a
discriminator feeding the LCD. Ap-
plying the fingertip at a soft and
constant pressure will trigger a read-
out updated every 5 seconds. The
average is thus one readout for every
52 heartbeats.

The circuit uses six operational
amplifiers, each measuring 0.25 by
0.41 millimeter and consuming 2.2
microamperes. Total current con-
sumption of the 6.6-mm? chip is 18
uA, and the watch works off two
standard 1.5-volt batteries.

As with its other watch parts,
Hughes will only produce the chip
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Last year, this*1000 device
convinced over 300 companies

Company after company is
becoming convinced that it can
significantly reduce the huge
costs involved in microprocessor
troubleshooting by using HP's
signature analysis technique. The
savings on board inventories
alone can run into hundreds of
thousands of dollars. In brief.

it is now possible for a modestly
trained technician to accu-
rately troubleshoot microproces-
sor boards right down to the
component level in the field or
on the production line.

A simple concept.

Subtle errors in the lengthy bit
streams of microprocessor-based
products are definitive clues to
component failures which cause
them. But lengthy bit streams
are very tedious and costly

to examine by traditional means.

02823

r

HP’s 5004A Signature Analyzer
solves this problem by com-
pressing lengthy bit streams into
short. four-digit, hexa-decimal
signatures that quickly and accu-
rately lead right to the failed
component.

Just activate a digital exercise
routine in the circuit under
test and compare the bit stream
signature at each data node
with the known good signatures
previously written into your
service manual. Digital signal trac-
ing now becomes as simple as
analog tracing used to be. But more
accurate. So accurate that it
catches almost every possible fault.
including many that can be
detected in no other way. It once
again becomes realistic 10
think of field or production trouble-
shooting to the component level
by technicians.

HEWLETT @ PACKARD

1507 Page Mill Road, Palo Alto, California 94304

For assistance call Washington {301) 258-2000, Chicago (312) 255-980C, Atlanta (304§ 955-1500 Los Angeles (213) 877-1282

they could cut

= the high cost

= of digital
hleshooting.

Design it in or retrofit.

The savings in service costs and
spare circuit board inventory

are well worth the effort of design-
ing with signature analysis in
mind. It could possibly eliminate
the need to partition your
product for modular service. In
some cases. it could ever. pay
you to “retrofit” by developing
exercise circuitry and a signature
manual for your existing equip-
ment. [t’s a fascinating —and

very workable —concept. Amaz-
ingly the price of the HP 5004A
Signature Analyzer that makes all
this possible is a low $990*

To help you make the most of
this breakthrough we've pre-
pared Application Note 222—"A
Designer’s Guide to Signature
Analysis?” Contact your nearest HP
field sales office or write for
vour copy today. *price. domestic ULS A onty

S
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Time beats on. Sensor to measure heart
rate is on the tace of digital watch. The user
puts an index finger over the sensor to get a
reading displayed every 5 seconds.

for watch makers to package and
market in a finished product. How-
ever, the company would not reveal
what companies plan to sell the
heart-rate models. O

Packaging & production

Porcelain-on-steel
makes progress

The world of hybrid circuitry may
see a lot of a new kind of packaging
as porcelain-on-steel technology, its
materials problems behind it, moves
into a new phase. Says Dan Wicher,
a member of the technical staff at
Singer’s corporate R&D laboratory,
Fairfield, N. J., 1979 will be a year
of thorough reliability-testing of cir-
cuit modules built with this packag-

Tester. Singer built this dual-channel d-a
converter on a coated-steel substrate from
Erie Ceramic Arts. It and other circuits are
now being tested for reliability.

L

ing technique.” He likes the combi-
nation of materials for its low cost as
substrates, suitability for large-area
hybrids, good thermal properties,
and mechanical strength.

Circuits on coated steel are no
longer confined to the simple
screened-on patterns of conductors
and resistors described in recent
technical papers and articles on the
subject. The photo below illustrates
the kind of complex circuits Singer
has built. It is a dual-channel, digi-
tal-to-analog converter fabricated
using thick-film design-layout rules
on a coated-steel substrate from Erie
Ceramic Arts Co., Erie, Pa.

Singer also built the same circuit
on a substrate from Alpha Metals
Co., Newark, N.J. Each hybrid
includes a multilayer conductor net-
work, 58 thick-film resistors, 20 chip
capacitors, and three integrated cir-
cuits. Formerly, circuits of this
complexity were confined to thick-
or thin-film hybrids on alumina. The
demonstration circuits are only 172
inches on a side, but substrates up to
8 by 12 inches are possible.

Singer is also assembling other,
less complex modules with the same
methods. They will be tested for
long-term reliability. Wicher sees
the new technology as particularly
useful in consumer-interactive sys-
tems such as control panels, where
display elements and circuit boards
could be interconnected on larger
boards of porcelainized steel. If its
reliability testing is successful, the
company plans to apply the package
to consumer products. O

Components

Better heat detector
goes commercial

A program at Martin Marietta
Corp. initially aimed at developing
pyroelectric infrared radiation detec-
tors for the military is about six
weeks away from bearing commer-
cial fruit. That is when Optoelec-
tronics Inc., a Petaluma, Calif.,
manufacturer of infrared detectors
and accessories, will begin offering

lithium tantalate detectors more sen-
sitive than those so far commercially
available.

“They’re good for just about any
application requiring a long-wave-
length, uncooled infrared detector,”
says Victor Yen, marketing vice
president at Optoelectronics, which
has an exclusive license to make the
devices. “We're looking at them for
things like noncontact temperature
measurement, gas analysis, and in-
trusion alarms.”

Pyroelectric detectors employ a
crystalline material that produces a
change in electric charge when its
temperature changes. Martin Mar-
ietta applies the detectors in “smart”
military projectiles to detect artillery
emplacements and tanks, for exam-
ple, by sensing differences between
the IR radiation of the target and its
background.

The devices are extremely sensi-
tive, producing a measurable current
when exposed to incident radiant
power levels as low as S X 10~!" watt,
according to Norman E. Byer. He
developed the detector with Anton
van der Jagt at Martin Marietta
Laboratories in Baltimore, which
supplies the detectors to the Martin
Marietta Orlando (Fla.) division
that builds them into military sys-
tems.

Already used. Uncooled lithium-
tantalate detectors are already being
used commercially. With a relatively
high Curie temperature of 610°C,
they operate at higher temperatures
than detectors made, for example, of
tryglycine sulfate. The latter once
had a major share of the market,
only to be nudged aside by lithium-
tantalate ones, Byer points out.

The new detectors are also less
susceptible to microphonics than the
earlier units. Also, they are less
expensive and far less bulky than
cryogenically cooled detectors,
though not as sensitive.

Sensitivity of the new detectors,
expressed as a normalized detectivity
measured by a standard set of elec-
tro-optical test conditions, is an
order of magnitude better than that
possible with lithium-tantalate units
now on the market, Byer says.

The detectors are made with
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DMM 3020 3 1/2 digit multimeter with
built-in function check and calibrator.

Kontron's family of multimeters
ranges from our $195 DM.M
3020 to our unique Calculating

Programmable Voltmeter * Up to 3000 /
(CPV 4). Our multimeters counts with full specs

teature elegant craftsmanship < Built-in charger for standard

and rugged metal cases that Ni-Cad batteries

provide excellent EMIshielding. « Cyrrent measurement to 10 A
Some standard features of our  Get our data sheets for all the

Write or call

Kont Elect
DMM 3020 include technical details and the name 788 égﬁth (ejclarr%?;lcog;CStreet

of a Kontron sales and service S5 Mateo California 94402
organization near you
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photolithographic and ion-beam
milling processes Martin Marietta
developed for the military devices.
Ion milling makes the detector head
much thinner—2 to 5 micrometers
thick vs 20 to 30 um—than that of
the earlier commercially detectors.

Essentially, the thinner detector
heads have much less impedance
than thicker ones. That means less
noise as well as heightened sensitivi-
ty, according to Byer.

He also points out that the new
detectors, which are rugged and can
be polished and masked, can be
fabricated with the photolithograph-
ic techniques used in the semicon-
ductor industry. Thus, entire arrays
can fit on a single wafer. As many as
25 individual detector elements have
been made on one wafer, in an area
1.5 centimeters on a side, Byer says.
A 44-element array was formed on a
wafer about 1 cm in diameter. O

Computers

Raceis onin
32-bit machines

A price/performance race is brewing
in the world of 32-bit minicomput-
ers—those large machines especially
favored for scientific and engineer-
ing applications. Perkin-Elmer
Corp.’s Computer Systems division,
which, when it was known as Inter-
data, was one of the early competi-
tors in the field, is introducing a new
family of processors with improved
performance for about half the price
of its current line. And that means at
about half the price of Digital
Equipment Corp.’s VAX 11/780.
Moreover, compared with its older
model 8/32, the new 3220, intro-
duced last month, quadruples the
amount of memory, increases the
number of registers in the central
processing unit, speeds up the CPU,
and makes an optional cache memo-
ry available for the first time. A
basic 3220 CPU with 256 kilobytes of
memory lists for $33,500. With the
optional cache memory, floating-
point processor and user-writable
control store, the price is $46,100.
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The 8/32 is tagged at $82,600.

A minimum working 3220 system
with a half megabyte of memory, a
10-megabyte disk drive, operating
system, and language compilers is
priced at $88,600. A similarly con-
figured VAX 11/780 comes in at
around $167,000. Perkin-Elmer
claims the 3220 outperformed the
VAX in customer benchmarks, espe-
cially in Fortran programs.

With the 3220, Perkin-Elmer also
switches for the first time to metal-
oxide-semiconductor memory using
16-K chips. The result is a memory
price of $32,000 a megabyte, down
considerably from the $152,000 the
company charges for ferrite core
memory. The access path to memory
is 32 bits wide, and the access time is
500 nanoseconds.

Up to 4 megabytes are directly
addressable. The machine uses a
24-bit address, however, so it is
expected that later members of the
family will support up to 16 mega-
bytes of memory.

An optional 1-kilobyte bipolar
cache memory improves the effective
access time to 340 ns, says David J.
Preston, senior marketing specialist
at the division in Oceanport, N. J.

One problem users complained
about in the earlier 8/32 was the
slow context switching—that is, the
time it takes the CPU in a multipro-
gramming system to switch from
performing one user’s program to
another’s. During the switch, the
CPU must save the contents of its
registers in main memory and load
in the value needed for the new
program. To limit the unloading and
loading of the registers, the 3220 has
as standard, eight sets of 16 32-bit
registers—an amount optional on
earlier models. This amount allows
the CPU to switch register sets.

To improve input/output, four of
the eight sets are reserved for the
four interrupt levels, once again
saving a context switch before
performing 1/0.

The machine has 2,000 32-bit
words of control store for the micro-
code that interprets the standard
instruction set.

The 3220 is compatible with
Perkin-Elmer’s current software and

uses the OS/32 real-time multitask-
ing operating system. Programming
languages available include Cobol.
Available software includes the re-
cently introduced global optimizing
Fortran compiler [Electronics, Sept.
28, 1978, p. 198], the ITC transac-

tion monitor, and ITAM data-
communications package. O
Commercial

IBM introduces
laser printer

Though the Office of the Future
may not yet exist, high-speed and
high-quality printers that churn out
documents for the office’s combina-
tion of word- and data-processing
systems continue to arrive. The
latest is from International Business
Machines Corp.’s Office Products
division in Boulder, Colo.—a
$75,000 unit called an Information
Distributor that uses a laser-based
printing mechanism to combine
print, copy, and communications.

The new unit, the model 6670,
prints as many as 36 pages a minute,
working from magnetic cards or
computer inputs. It joins the Image
Printer from Wang Laboratories
Inc. [Electronics, Dec. 21, 1978,
p. 42], which prints 18 pages per
minute and uses an electrophoto-
graphic nonimpact printing process,
in the marketplace.

Wang just lowered the price of its
machine from $35,000 to $31,000
and also dropped its copier feature.
Despite the difference in selling
price, basic lease rates are compara-
ble, except for 1BM’'s higher copy
surcharge. Both machines will be
shipped in the second quarter.

Quality. Nonimpact printing tech-
niques are becoming increasingly
popular because of their quietness
and high print quality. Also, they are
very flexible, forming characters
from a matrix of overlapping dots.
The programs for the type fonts can
be stored in read-only memories and
intermixed readily.

Up until recently, there were only
two choices. Very high-speed
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Kontron offers you a variety cf
counter/timers from our $345
Model 6003 universal counter/
timer to our high performance,
autoranging Model 6001 that
sells for only $695! All our

Model 6001 Autoranging Counter/Timer
with a programming option.

crafted metal cases. Some of
our high-performance features
include

* Autoranging in all modes

{Model 6001)

* 10 mV sensitivity to 1.2 GHz
(Model 6002)

« Selectable irequency ranges to

1.2 GHz (Model 6003)

Get our data sheets for technical
details and the name of the
Kontron sales and service
organization near you. Write

or call Kontron Elecironic, Inc,,
700 South Claremont Street,
San Mateo, California 94402

FOR DATA ON KONTRON® MULTIMETERS, COUNTERS, PROM PROGRAMMERS
AND PRINTERS, CALL (800) 227-6854. IN CALIFORNIA CALL (415) 348-7291.
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Setting new
rotary switching standards

it's
small...
it’s
enclosed...

it’'s affordable,.

it's Grayhill
Series 71!

e from logic switching
up to 1/4 amp

e 1/2" diameter

e contamination-free
construction

Here's maximum versatility and
quality in a compact switch that
reflects state-of-the-art capabilities
and state-of-the-economy pricing.
Grayhill's Series 71 Switches are avail-
able with such options as up to 12
positions, 30° or 36° angle of throw; up
to 6 poles per deck, up to 12 decks;
fixed or adjustable stops; solder lug or
PC terminals; 1/8”, 1/4”, or 4mm shaft
diameters, and concentric shafts.
They have a gold plated contact
system, diallyl phthalate insulation,
molded-in terminals. For complete
information, see EEM or contact
Grayhill, Inc. 561 Hillgrove,

La Grange, IL 60525,
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News briefs

‘We’'re still friends,’ say AMD, Siemens

An amicable parting of the ways is how Advanced Micro Devices Inc. and
Munich-based Siemens AG describe their decision to carve up their joint
venture, Advanced Micro Computer GmbH. AMD wanted to focus AMC on
microcomputer boards, whereas Siemens was pushing to expand that
mandate. Complicating matters was the fact that Siemens plans to second-
source Intel's 16-bit microcomputer, the 8086, while AMD plans to use the
competing Zilog Z8000. It looks as though AMD will take over the joint
operation at its home base in Santa Clara, Calif., and Siemens will take over
the European operation. Siemens says the president of its Components
division, Friedrich Baur, will stay on AMD’s board. The parting in no way
influences the interest Siemens has in AMD (it owns 20%), says Siemens
officials. “If anything, cooperation with AMD could even intensify in the
future,’’ one says.

AT&T to buy telecommunications printer from DEC

That Teleprinter 1000 that some of AT&T’s customers will be using is coming
from Digital EQuipment Corp.—one of the first major outside purchases by
the communications giant. Based on the LA120 DECwriter Hl teleprinters
[Electronics, Nov. 9, 1978, p. 189], the machine will have a second micro-
processor added for text editing and executive writing, as well as 33,000
characters of internal bubble memory. The text-editing processor will
become an option on the DEC machine later. Standard DECwriter features
include smart bidirectional printing, variable font sizes, and multiple proto-,
cols. No price tag was announced for the multiyear contract covering several
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thousand Teleprinter 1000s, but a single DECwriter lil sells for $2,600.

20,000-line-per-minute behemoths
turn out 160-plus pages a minute but
cost upwards of $250,000 (iBM’s
3800 lists for $325,000, for exam-
ple). The other choice is smaller and
less costly ink-jet units that are
much slower.

The laser in the 6670 is a helium-
neon, continuous-wave type rated
under 10 milliwatts. Through an
optical system, it scans vertically a
photoconductor wrapped around a
drum. Turned on, it exposes what
will be the white parts of the page,
turning off where the characters
form. As in a xerographic process,
these unexposed areas pick up toner
to print out on a sheet of paper.

Output. The company’s Office
Products division makes a point of
the 6670’s name—Information Dis-
tributor —because it has a variety of
output options. Prominent among
them are its abilities to serve as a
remote high-quality printer in a
computer-based network and to dis-
tribute information, either as docu-
ments or magnetic cards, to other
stations in a point-to-point net.

It can communicate with any

computer device that uses the Syn-
chronous Data-Link Control, logical
.unit type 4, protocol of the firm’s
System Network Architecture. For a
point-to-point net, it can link with
any device using the 2770 Binary
Synchronous Communications pro-
tocol, including 1BM’s Office System
6 products.

Of the two microprocessors in the
unit, one controls the printing and
copying processes and the other
processes text and formats. The
machine uses a 512-kilobyte dis-
kette, with one side for system oper-
ation microcode and diagnostic pro-
grams and the other for variable
data, such as the text and processing
instructions. O

Iranian crisis has
mixed effects

Electronics firms riding high on the
flying carpet of Iranian oil money
are making an emergency landing,
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MPP 80S —Field service PROM
Programmer for only $1995.

We've got universal PROM
programmers for your
designers, feld service
technicians and production
people And they're extremely
easy to use. Our MPP 80S,

a completely self-contained
service system, does 1t all
You've got to see it 1
appreciate it. A few salient
features

uP controlled (Z80)

Compact, easy-to-use
personality modules

Extra storage
space for modules,
master PROMs

and power cord
Builtin UV lamp  §

Getour data sheets
for technical details
and thenameofa
Kontron sales and servic
organization near you. Write
or call Kontron Electronic Inc.
700 South Claremont Street
San Mateo, Calfornia 94402
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Nobody
else has
LSI-11 and
LSI-11/2
cards
like these.

Our digital cards are loaded with
unique features such as the ability
to use I/0 lines as either inputs or
outputs in increments of eight, up
to 64 TTL inputs or outputs inter-
faced directly to the LSI-11 bus, the
ability to detect contact closures
on discrete input lines, and dis-
crete latched outputs with the capa-
bility to drive high currentincan-
descent lamps.

The Bus Repeater Card accommo-
dates more devices than the basic
bus can handle. The Bus Translator
Card allows LSI-11 peripherals
to operate with a Unibus CPU.

Both high level and low level analog
cards are available with
features like direct ..
thermocouple digitiz-
ing, 250V CM isola-
tion, six gain codes,
up to 64 channels, and
program control interface
...to mention just a few.

ADAC Corporation,
15 Cummings Park,
Woburn, MA 01801
(617) 935-6668.

GSA Contract
l | Group 66

corporation
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as the continuing political crisis in
that country sinks ambitious devel-
opment plans dependent on the
purchase of U. S. goods and services.
However, the firms heavily involved
report that until the past month or so
they had received all the money due.

Many of the shah of Iran’s U.S.
purchases were of military equip-
ment, where electronic gear is part,
but not all, of the purchase price. On
the other hand, the former govern-
ment had an ambitious moderniza-
tion program for the country’s tele-
communications system, and that
was to incorporate the most ad-
vanced electronic techniques.

An immediate loser, then, is
American Telephone & Telegraph
Co., which had a $194 million
contract to supervise the $145 billion
telecommunications overhaul. Its
subsidiary, American Bell Interna-
tional Inc., had devoted its brief exis-
tence to the Iranian contract. The
collapse of the government that
made the deal has sent most of ABII's
1,000-plus employees back to assign-
ments in other AT&T operations.

Injunction. AT&T has moved in
New York State Supreme Court for
an injunction against any removal of
funds by the new Iranian govern-
ment from an escrow account in a
U.S. bank. A spokesman says the
firm has already received about $7
million from the $38.8 million, but is
due another $25 million for work
completed, plus $55 million in termi-
nation payments if the contract
lapses. The shah’s government re-
portedly deposited some $5 billion in
such U. S. escrow accounts.

Some suppliers have contracts for
other telecommunications work. The
Palo Alto, Calif., components mak-
er, Watkins-Johnson Co., is figuring
a 39¢ cut in earnings per share
because Iran owes it $1.2 million.
General Telephone & Electronics
Corp. reports that it has shipped —
and been paid for—about half of the
equipment in its $500 million con-
tract for central office switches.

Electronics firms in the semicon-
ductor, instrument, and computer
sectors report minimal involvement
with Iran. But on the military front,
there is mixed news.

Litton Industries has an $800
million contract (about 35% elec-
tronics) for four destroyers. Two are
near completion, and progress pay-
ments are up to date, but the
contract is up in the air.

Cubic Corp. of San Diego has
nearly completed an $18 million air
combat training center for the Iran-
ian air force, with $12.6 million in
the till. The company is confident it
can sell the system elsewhere if Iran
does not accept delivery.

Another southern California firm
with a big stake in Iran is Hughes
Aircraft Co., which holds a contract
for the AWG-9 weapons control
system. Some 370 Phoenix missiles,
part of that system, could alone
bring in $83 million. As with many
of the military programs, support
and service contracts were potential-
ly big money makers.

Aircraft makers, by and large,
report minimal damage. Grumman
Aerospace Corp. says it received
over $2 billion for the 80 F-14s it
delivered. Cancellations may come
for the 160 General Dynamics F-16s
and the 16 McDonnell Douglas RF-
4s on order, but both firms can
divert the production to other cus-
tomers in line. As for the electronics-
laden E-3A airborne warning and
control system, Iran had not con-
tracted to buy the seven that would
have supplemented the U.S. and
NATO buys. O

Industrial

Intel goes after
industrial controls

With an eye to the mushrooming
market for microcomputer-based in-
dustrial controllers, Intel Corp. is
launching industrial packaging and
peripherals for its family of iSBC
single-board computers. The upcom-
ing iCS 80 chassis offers special
features that the Santa Clara, Calif.,
firm hopes will make it a bigger
factor in a market now topping $150
million a year.

Available as complete systems or
as a chassis kit, the iCS 80 attaches
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Model DDP 5080 Intelligent Printer.

+ Wide variety of interface plug-in
boards (For example, 8 chanrel
temperature input)

DDP 5080 Z8C-controlled Call us for quantity prices on
printing system. Our Kontron ~ our OEM printers. Get our data
Kontron has a complete line of DDP 5080 printerisloadedwith ~ sheets for technical details and
non-impact OEM and end-user features for your measurement  the name of a Kontron sales and

printers. Ranging from our needs service organization near you

Model NIP 18 print head to cur « Alphanumeric printer gggtgon Ele(z:cltromc IncS,

Model 5020 print head with with day-time, stop watchand ¢ MOUt Caﬁmm 92;‘1385

drive electronics and our automatic print out in time an Mateo, Calilornia :
intervals

y

FOR DATA ON KONTRON® MULTIMETERS, COUNTERS, PROM PROGRAMMERS
AND PRINTERS, CALL (800) 227-6854. IN CALIFORNIA CALL (415) 348-7291. k
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CMOS/LSI
LIQUID-CRYSTAL-
DISPLAY
DRIVER/LATCHES

MD4330 » MD4331  MD4332
30 & 32-BIT REGISTER DRIVERS

DRIVES UP TO FOUR 7-SEGMENT OR TWO
16-SEGMENT LCD READOUTS DIRECTLY.
THE LATCHED DATA CAN BE CHANGED BY
SERIALLY SHIFTING NEW DATA INTO THE
REGISTER AT SPEEDS OVER 3MHz.

Low-Power (1:A) Consumption with High-
Power Performance.

FEATURING:

®3 10 18 VOLT OPERATION

®SYNCHRONOUS OR ASYNCHRONOUS RESET

®INPUTS WAVE-SHAPED ON-CHIP

®FULL PARALLEL TRUE/COMPLEMENT
OUTPUTS

@STD. 40-PIN DUAL-IN-LINE PACKAGES

For more information write of phone:

1745 JEFFERSON DAVIS HWY
Al 76
ARLINGTON, VA 22202
TEL 703-243-1600
- Semiconductor
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All together. Intel's new chassis will hold iSBC single-board computers and new signal-
conditioning boards and other moduies, mating with standard industrial-control packages.

to standard industrial control pack-
ages. At the same time, Intel is
introducing a line of signal-condi-
tioning boards aimed at further
enhancing the iSBC’s applicability
to industrial environments.

Another semiconductor maker,
Texas Instruments Inc., spotted this
market five years ago and now has
two separate controller families. Its
Johnson City, Tenn., operation man-
ufactures the STI sequential control-
ler using transistor-transistor logic,
as well as the more versatile
Program Master 550 based on 16-bit
9900 microprocessors.

Prices. A stripped-down 5TI can
be had for under $1,000 and prices
for the new PM550 start at under
$5,500. Fitting in between the two TI
models are controllers using the
8080-based iSBC 80/05 and costing
from about $2,375 up. A system
based on the iSBC 86/12 with its
16-bit 8086 has more memory than
the PM550 but no programmed
functions and costs about $4,000.

Controller makers also can use
any of the variety of Multibus-
compatible analog and digital boards

available from Intel and others. The
iCS 80 chassis can accommodate
from 4 to 12 Multibus-compatible
boards, standing them vertically for
more efficient cooling.

Intel already had a host of analog
and digital input-output boards, but
needed boards both to terminate
heavy-gauge input lines and to filter
out transients and noise before the
signals are routed to the system, says
Mike Maerz, marketing manager of
Intel’s OEM microcomputer systems
operation in Aloha, Ore. They
designed three such boards—iCS
910, 920, and 930—which provide
analog, digital, and large-signal ac
and dc terminations, respectively. A
user can also tailor them to a signal’s
filter needs.

The chassis kit sells for $1,990
with the iSBC 635 power supply,
which provides four voltages and a
maximum 14 amperes from its +5-
volt line. For $2,180, it comes with
the 30-A, +5-v iSBC 640 power
supply, aimed at more memory-
intensive applications. Prices for the
signal-conditioning boards range
from $310 to $460. O
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Microcomputer Analog 1/0 Systems

For:
DEC LSI-11 & LSI-11/2

DEC PDP-11 UNIBUS

INTEL SBC-80 Series & NATIONAL BLC-80 Series
ZILOG MCB Series (2-80)

MOSTEK/PROLOG STD BUS

COMPUTER AUTOMATION LSI 2, 3, & 4 Series

Precise analog 1/0 for any micro. systems available anywhere. That's why we go
Data Translation manufactures the largest to such great lengths to ensure the highest

array of analog I/0 modules and systems in the reliability.

industry. Delivery? We doubt that you'll find any

Standard interfaces for every major micro- company faster than DATA TRANSLATION.

computer. From isolated inputs to extremely We assure five-day delivery. When you order on

high-speed inputs. Designed to meet your most  Monday, we deliver by the next Monday.
stringent data acquisition needs in a widerange NO excuses. No delays.

of measurement and control applications. SEND for Full Technical Data or Call us.
Highly reliable systems in only 5 days.  C>A COntract No. G5-005-64219
Our goal is to ship the most reliable analog I/0 DATA TRANSLATION
4 Strathmore Rd., Natick MA 01760!NC
(617) 655-5300 Telex 948474

U.S. SALES OFFICES: AL (404) 455-7222; AZ (602) 944-5400; CA (408) 244-5508, (213) 681-5631; CO (303) 371-2422; CT (203) 622-9191; DC (301) 636-1151; FL (305)
274-4899, (813) 725-2201; GA (404) 455-7222; ID (B01) 466-6522; IL (312) 297-2616; LA (713) 780-2511; MD (301) 636-1151; MN (612) 488-1129; NC (919) 723-8102; NJ
(516) 488-2100, (609) 428-6060; NM (505) 292-1212, (505) 523-6061; NY (516) 488-2100; OK (405) 528-6071; PA (609) 428-6060, (412) 327-8979; SC (803) 233-1469; TN
(404) 455-7222; TX (512) 451-5174, (214) 661-0300. (505) 532-0601, (713) 780-2511, (512) 828-2251; UT (801) 466-6522; WI (414) 567-0444; CANADA (416) 625-1907,
Authorized Distributor - First Computer, Chicago (312) 920-1050. Circle 53 on reader service card



Product Power

Rockwell Micropower means a broad choice
of microelectronic solutions that assures you
the right fit at the right price.

For example, 11 one-chip
microcomputers with 1/0O
and other options will (¢ Ir
match most controller needs. .
For high-performance appli-
cations, the third generation
NMOS R6500 family has 10 CPU
options and a full list of support chips.

Micropower is also telecom devices, high
speed data micromodems, SAWD and mechan-
ical bandpass filters, custom MOS, military
MOS and custom subsystems. And now
bubble memories.




Support Power

Rockwell Micropower is the power to sup-
port the products we sell.

The inexpensive AIM 65 board computer
gives hard copy listings
and allows program
development with
assembly language.

SYSTEM 65 the
versatile development
tool for the R6500 family, %=
is now more powerful with a PL/65 high level
language compiler. It's still the lowest cost
system with dual floppy disks.

And backing-up all Rockwell equipment

and software support is a worldwide network

of product-oriented applications engineers.

Technology Power

Rockwell Micropower is a commitment to
technology leadership.

Ouir first bubble memory products have just
been announced. We are phasing in NMOS-
VLSl and CMOS-SOS-VLSI production. And
many new devices are in development, includ-
ing the 16-bit SUPER 65.

For the full story on Rockwell Micropower
and how you can use it, write: D/727- F1,Micro-
electronic Devices, Rockwell Intemational,
P.O. Box 3669, Anaheim, CA 92803
or phone (714) 632-3729.

‘1‘ Rockwell International

..where science gets down to business
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TEAC MT-2:
THE VALUE-PACKED

CASSETTE DATA PACK.

MORE PERFORMANCE FOR LOWER PRICE.

The case for
digital cassette
An all-round winner, digital cassette Maximum
is easier to handle, lower in cost liabili
and smaller than floppy disk. reliabi ity
Data transfer rate is approximately Small size is no detriment to this
40 times faster than Kansas City unit's reliability and precision.
Standard audio cassettes. Soft error rate is better than
And operating cost is considerably 1x 10 bits. MTBF is
lower than conventional 10,000 hours—real durability,

data cartridges.

and tape-life spans an outstanding
1000 passes or more thanks to
superior transport design.

Easier
maintenance
The uncomplicated structure of
the MT-2 is another big plus.

Two reel motors and a disc encoder
are the only moving parts—fewer

servicing problems, less Easy
spare-parts storage and lower microprocessor
maintenance cost. interface
e MT-2 is available in four
rsions, two of which incorporate
a unique interface controller
Wide-range g dehvelopedI bfy TEAC especia:!lfy fgr
Simoas this unit. It features a simplifie
compatlblllty design, and lets you connect
The MT-2 is totally compatible e the MT-2 to the bus lines of 8080,
with ISO, ANSI, JIS and ECMA phase 6800 and Z-80 or equivalent series
encoding standards. You can microprocessors for greater
read tapes recorded on other flexibility and convenience than
machines complying to these standards, conventional, high-priced
and vice versa. outboard devices.

U.SA Triple |, 4605 N. Stiles, P.O. Box 18209, Oklahoma City, Oklahoma

Cite des Bruyeres, Rue Carle-Vemet 92 Sevres Tel: {027) 7536 Holland
73118 Tel: (405) 521-9000 Canada RH. NICHOLS CO,, LTD,, 214

Simac Electronics B.V., Veenstraat 20, Veldhoven Tel: 040-533725 Haly
Dolomite Dr., Downsview, Ont. M3J2P8 Tel: (416) 661-3190 Hongkong AES.SE. SRL., Corso Lodi, 47 20139 Milano Tel: 54.64.741-2-3 Norway
Dah Chong Hong Ltd., Hang Seng Bank Bidg., 77 Des Voeux Road, Central R and Data, Gladengveien 3A Oslo 6 Tel: (472) 674950 Spain Ataio
Tel: 5-261111, 5-226258 Australia & New Zealand JACOBY MITCHELL I E A_C ingenieros S.A.,, Madrid-16, Enrique Larreta 12 Tel: (215) 3543 Sweden
LTD., P.O. Box 70, Kingsgrove N.S.W. 2208, Australia Tel: 6307400 South Scantel AB, Tengdah 1 24, 116, 41 Stockholm Tel: 08-24 58 25
Africa Mayfair Sales (Pty) Ltd., Marshalitown 2107, Transvaal United Kingdom International Instruments Ltd., 92 High Street, Berkhosted,
Tel: 011-834-2131 Beiglum & L burg Simac El ics S.P.RL., Herts, HP4, 2BL Tel: 044275959 West Germany & Austria nbn
Triomfiaan 148 1160 Brussel Denmark Danbit, Plantagevej 23 DK-2680 ELECTRONIK STARNBERG, 813 Stamberg, Max-Emanuel-Str. 8, West
Solrod, Strand Tel: (03) 141515 France TEKELEC AIRTRONIC S.A,, Germany Tel: (08151) 13036

TEAC CORPORATION: 3-7-3 Naka-cho, Musashino, Tokyo, Japan Tel: (0422) 53-1111
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FCC considering
900-MHz use
for utllities

Commerce expected
to approve NBS
Input/output standards

Wage Insurance
support weakens
in Congress

AT&T confesses
software hurdle
delays ACS

Electronics/March 1, 1979

Washington newsletter

The Federal Communications Commission is considering a new allocation
in the 952-t0-960-MHz fixed-service band for various automation systems
used by utilities. The systems to be explored in the new Docket 79-18
would be used for remote automatic reading of electric meters, load
management, environmental monitoring, and other operational functions.
The FCC says it wants initial comments by April 30, with replies one
month later. The new proposal supersedes the dormant Docket 20-05
advanced nearly five years ago by Readex Electronics Inc. and Sangamo
Electric Co. for remote meter reading. The concept was revitalized with
the 1977 proposal of the Ultilities Telecommunications Council, an indus-
try group, to broaden the idea to include distribution automation. The FCC
says it needs comments on standards to insure the compatibility of
different systems operating in the same or adjacent areas. The commission
is also interested in possible development of a common distribution
automation communications net for utilities.

Insiders predict that the National Bureau of Standards’ approval last
month of the nation’s first three input/output channel interface standards
for all Federal computers—except weapons—will probably be upheld by
Commerce Secretary Juanita Kreps, despite complaints from some main-
frame makers. The 1/0 standards, derived from International Business
Machines Corp.’s 360/370 series technology [ Electronics, Aug. 31, 1978,
p- 94) have upset such IBM competitors as Control Data Corp., Digital
Equipment Corp., and Honeywell Information Systems. They are trying
to persuade Secretary Kreps to reject the NBS proposal on the grounds
that it is obsolete, a hindrance to innovation, and likely to open U.S.
markets to Japan, where the IBM 1/0 standards are already in effect. The
secretary seems unlikely to be swayed by these arguments, however, in
view of congressional pressures favoring standards to enhance computer
competition and reduce Government systems costs.

Electronics workers whose employers abide by the 7% annual wage hike
guidelines of the Carter Administration may never get to see the proposed
Federal tax credit meant to take effect should inflation exceed that
percentage. That’s the word from Capitol Hill, where the soft support for
the so-called Real Wage Insurance plan is getting softer— particularly in
the crucial House Ways and Means Committee. Committee Chairman Al
Ullman (D., Ore.) is considering tabling the plan, sources say. Opposition
to the proposal, which would grant a 1% tax credit on the first $20,000 in
wages for each percentage point of inflation past 7%, stems from its
potentially higher cost. If prices rise 7.5%, for example, the U. S. Treasury
would lose $2.5 billion in taxes, plus an equal amount for every percentage
point above that level.

Major software problems would significantly delay introduction of Ameri-
can Telephone & Telegraph Co.’s controversial Advanced Communica-
tions Service (ACS), yet the company says it still wants Federal Communi-
cations Commission approval of its plan. AT&T’s mid-February disclosure
that it is unable to meet the FCC deadline for filing ACS tariffs has created
an uproar within the telecommunications industry, with some ACS oppo-
nents hinting they will ask the Justice Department to investigate whether
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Washington newsletter

AT&T committed a Federal crime by announcing the service prematurely
last year [Electronics, July 20, 1978, p. 41] in order to stifle competition.
The initial ACS plan is to use existing digital Bell System facilities to
interconnect computers or intelligent terminals, regardless of make or
function. The software challenge now “will require a significant further
development effort previously unforeseen,” AT&T admits, adding that it
does not yet know how long that may take.

Survivable low-frequency The Air Force has awarded $14.6 million to Westinghouse Electric Corp.
S atomto D to produce the initial classified modifications to air and ground radios of
y the 487L Survivable Low Frequency Communications System. The fund-
upgraded by Alr Force ing of the company’s Defense and Electronic Systems Center, Baltimore,
follows four months of successful operational tests of preproduction hard-
ware. The new support equipment increases the accuracy and reportedly
doubles the range of the 487L, developed in the mid-1960s by Westing-
house to provide national command authorities with survivable communi-
cations for use in nuclear warfare.

To ease exports, Attention is focused increasingly on the development of better measure-
NBS will push ments and standards for electromagnetic interference at the National
Bureau of Standards, says director Ernest Ambler. The reason: stiffening
study of eml of some emi regulations in overseas markets that will affect more than
$10 billion in U. S. exports in 1980, ranging from medical electronics to
data-processing and telecommunications equipment. Ambler says in his
NBS budget presentation to Congress that the $1 million increase for emi
studies in fiscal 1980 accounts for more than 10% of the bureau’s proposed

spending gain in its $96.5 million program.

Sovlet ICs better Russian integrated-circuit technology is not far behind that of the United
than belleved States and far better than the Government has believed, according to
* Control Data Corp. The Minneapolis company, an advocate of relaxing
Control Data clalms export controls of technology sales to the Warsaw pact powers, bases its
assessment of Soviet ICs on the company’s laboratory analysis of samples
obtained by CDC officials. CDC executives were scheduled to show circuit

samples and detail their findings in Washington at the end of February.

industry lobbying Government electronics contractors are pushing hard to kill H. R. 2002, a
bill now before the House Banking Committee introduced by Rep. Joseph
to stop extension of Minish (D., N. J.) to extend the Renegotiation Board’s life for two more
Renegotlation Board years. Set up during the Korean conflict to recover “excessive profits,” the
board is scheduled to go out of existence at the end of this month following
congressional action last fall. However, the White House has asked for
$8.5 million to extend its life. The American Electronics Association leads
the drive to bury the Minish bill, calling the board both obsolete and
unnecessary in view of the “literally dozens of other important procure-
ment safeguards that have been established” since the board’s 1951
creation.
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Only from Sprague: Type 135D/Mil Style CLR79
Tantalum-Case Tantalum Capacitors with

—~—

T
UBRATION =~
Guewiny_=>

CATHODE SINTERED DRAWN

TO TANTALUM CASE !TNT;LU_MCASE UNIQUE
N I l‘ Q CATHODE
~ 7 5 . | CONSTRUCTION

New! Tantalum powder cathode
sintered to inner walls of case
forms integral one-piece unit

TANTALUM-TO-GLASS SEAL /

] | | 1] P
w1 LU L NO FAILURES!
— T : i : R N T per M".S")ZUZ, Method 214, Condition IL K
E 20| L T R f?“"f"@ @ ALL ratings, in ALL four case sizes (T1
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& ol 41— "’;T 11 3] degradationof capacitor function or appearance.
g 0% T 1 i e Ripple current capability as high as 2.3A
<o Il ' i @ 40 kHz and 85°C.
010 LU 4I 111 ® Development of these capacitors partially
100 1000 2000 sponsored by NASA Marshall Space Flight
VIBRATION FREQUENCY IN Hz Center.

For complete technical data, write for Engineering Bulletin
3760A to Technical Literature Service, Sprague Electric Company,
35 Marshall Street, North Adams, Mass. 01247.
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“Sprague’ and (1) are ragistered trademarts of the Saragus Electne Co

THE BROAD-LINE PRODUCER OF ELECTRONIC PARTS
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The latest in computer books that people waited in line to buy!

Now available by mail for the first time.

Computer Dictionary and Handbook
{2nd Ed.)

By C.J. & C.P Sippl
Comprehensive, 778-page reference on
computers & their applications. Over 22,000
definitions, acronyms & abbreviations re: data
processing. 13 appendices on computer-
related topics. Hardbound. #20850. . . $21.50

Computers & Progummlng Guide for
Engineers
By D. Spencer
Discusses various types of digital computers,
input/output devices, storage devices, etc.
Details FORTRAN & BASIC programming.
288 pgs., 8¥%2x11. #20950...$12.95

Using the 6800 Microprocessor
By E. Poe
A basic guide to nardware & software of the
6800 “fun” machine, & how to run a variety of
practical programs. 176 pgs.
#21512. .. $6.95

Interfacing and Scientific Data
Communications Experiments
By D. Larsen & P. Rony
How to use UAR/T & USAR/T "chips” for serial
data communications between instruments &
computers. 160 pgs. #21546 . . . $5.95

IC Converter Cookbook
By W. Jung
How to understand & use IC A/D & D/A con-
verters. Details circuits, with part numbers &
component values. Appendix of catalog
sheets & part number cross references. 576
pgs. #21527 ... $13.95

Active-Filter Cookbook
By D. Lancaster
Covers theory, use, design, analysis, synth-
esis & apphcatlons—nn brainwave research,
electronic music, quadrature art, psychedelic
lighting, etc. 240 pgs. #21168 . . . $14.95

60

Logic and Memory Experiments

Using TTL integrated Circuits
By D. Larsen & P Rony
A hands-on intro to using 7400-series devices,
memories, display & arithmetic elements.
352-pgs. Book 1: #21542 ... $9.95. 384 pgs.
Book 2: #21543... $9.95. Both books:
#21544 . .. $17.95

Microcomputer—Analog Converter
Software and Hardware Interfacing
By C. Titus, P Rony & D. Larsen
Covers microcomputer hardware & software
needed to interface A/D & D/A converters to
8080-based microcomputers. With experi-

ments. 228 pgs. #21540. .. $9.50

CMOS Cookbook
By D. Lancaster

What CMQOS is, how it works, & how to power,
use, test & interface it, etc. With minicatalog of
100 devices. 416 pgs #21398 ... $10.50

IC Timer Cookbook
By W.Jung
Gives basic information, over 100 circuits for a
variety of uses, & repros of manufacturers’
data sheets—plus more. 288 pgs.
#21416 . .. $9.95

IC Op-Amp Cookbook
By w. Jung
Details basic theory of the IC op-amp, & offers
over 250 circuit applications, well illustrated.
Appendices of manufacturers’ reference ma-
terial. 592 pgs. #20969 . . . $12.95

TTL Cookbook

By D. Lancaster
Explains what transistor-transistor logic is,
how it works & how to use it—for a digital
counter & display system, electronic stop-
watch, digital rtachometer, etc. 336 pgs.
#21035 . .. $9.50
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SAVE 10% when you order 3 or more!

Examine any book(s) at NO RISK for
15 Days!

r(:lip Out-Mail Today!

313

1

YES —Please send me the book(s) indi-
cated below. If I'm not completely satisfied, |
may return any or all within 15 days of receipt
for full credit or refund. Add sales tax where
applicable.

Minimom cvedncam'purchase $1000 MHS51
Howard W. Sams & Co,, Inc.
4300 W. 62nd St.

Indiarapolis, IN 46206

O 21527 O 21540 I

0 20850 0 21168 g 21398
{J 20950 O 21542 O 21416 I
0 21512 O 21543 O 20969
a 21546 0 21544 O 21035 I
O 1 have checked 3 or more titles and de-

ducted my 10% savings. I
Néme (Please Print) T
Address o I
City I

_Total: $
State Zip Code I
[0 Check (0 Money Order {] Master Charge
[ Visa/BankAmericard I
Exp.Date.
AccountNo.:
Interbank No.: S _ I
(Master Charge only)

Signature: I

KL

I Prices subject to change 6 months after issue date
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ages of PCB connectors.

rree 1rg Sade.

96p

i d

B¥)

1 jer. hourservice, call toll free (800) 854-3573; In
It makes your spec job easier. St T2

The new, Cannon 96 page PCB connector
catalog includes virtually every kind of standard r—-—-—-—-——-—-—-—-——-————— — — — — — -
PCB connector in use today. Direct and indirect. O You’'ve got the answers to my spec problems
Discrete and backpanel types. With a number of —send me your new 96 pa%e PCB catalog.
configurations. Straight. Right angle. And any 00 My PCB connector need is hot—call me.
number in-between. Here’s what I need.

SPacing? You name it. Anything from .098" to

i |

i |

I |

I |

200" E | odies |
.200”" Even modular PCB connectors from two to | - I
200 contacts in gold, silver or tin for solder, eyelet | Title I
or mini-wrap posts. Mil-Spec, DIN and commer- | T I
cialtypesavailableinavariety of mountingstyles. | Telephone Ext. - I
Just mail this coupon and we'll send you96 | cgnpan |
pages of densely packed, PCB connector data. If | 4 — !
you have animmediate need, give usacallorde- | Address |
scribe your afpplication on the coupon. We’ll get | 3 SN B I
back to you fast. Write Sales Manager, Interna- | City Siic _ap |

tional Division, ITT CANNON ELECTRIC, 666 L _ _ _ _ @ — e e e e ] |

East Dyer Road, Santa Ana, CA 92702. For 24-
cannon I'TT
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SwitchMax profects you

in the hot temperature zone.

Maximum effectiveness in the
switching mode

SwitchMax. A new series of RCA transistors
designed and built for high performance in
off-line power supplies, converters, and pulse-
width-modulated regulators. SwitchMax
transistors are hot-temperature tested. To give
you new predictability under operating
conditions. New efficiency in heat sink design.

Verified by worst-case testing
Every SwitchMax transistor is tested at 100°C
or 125°C against precise limits for all switching
parameters. Including inductive turn-off time
and saturation voltage. To give you switching
characterization that lives up to RCAs reputation
in second breakdown, safe operating area, and
thermal cycling ratings.
Performance that starts with design
These RCA n-p-n transistors have a multiple- - =
epitaxial, double-diffused structure, fine emitter l | T Y

VCEX
RATING

o r——— T | — -
geometry, and a trimetal system. Which make
SwitchMax transistors rugged. And give them Icpy (max)  Vg(sat) max te(max)
excellent high-current and fast switching char- Vcev  otVce=Vcev  aticlsatl Iclsat)  atic(sat)
. g sy Types  Rating mA v us
acteristics, with improved second breakdown.
A A - 2N6671 450V o o
For protection in the high temperature eer2 ssov  C1@RQLjeEa 04250 |
zone, ask for more information 6673 630V
) i

With the SwitchMax power transistor booklet Negs wov Tiloct 2o woa  oaiood |
and RCA Application Notes, you'll be armed PP
with facts to insure your protection in the hot- W77 550V 100y 20000 1A o800t
temperature zone. e o

Switch Max Booklet 2M1217 gives you full details on how these new transistors are designed, made, tested
and characterized. There's also a designer’s guide chart suggesting optimum transistor types for typical switching power
supply circuits.

Application Note AN-6741 describes the use of the RCA 2N6676 15-ampere SwitchMax power transistor as a driven
pulse-width-modulated flyback converter stage, in a 20-kHz off-line power converter providing 340 watts output.

Application Note AN-6743 is a description and analysis of a 900-watt off-the-line half-bridge converter using
two 15-ampere SwitchMax high-voltage power transistors. This Note, too, demonstrates the outstanding capabilities of
SwitchMax in a typical switching application.

For all this information, contact your local RCA Solid State sales office or distributor. Or write RCA Solid State, Box 3200,
Somerville, NJ 08876.

RCA Power experience is working for you.
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Japan Is declding
how much to open up
NTT’s purchases

Slemens will
second-source
intel’s 8086

UK regulator stabllizes
varying line voltages
despite big drops

Mitsublishl enters fray
against IBM’s
new mainframes

Typewriter-transmitter
from Switzerland
has video screen
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International newsletter

The Japanese cabinet agreed on Feb. 20 to reach a decision before the end
of the month on the portion of Nippon Telegraph and Telephone Public
Corp.’s telecommunications equipment purchases to be opened to interna-
tional bidding. The United States has been pushing for inclusion of NTT
procurements in the category of government purchases open to foreign
vendors. During the 1977 fiscal year, NTT purchases totaled $3.13 billion,
with more than 96% supplied by designated vendors and less than 0.5% by
overseas vendors.

Extending its existing technology agreement with Intel Corp. to the 16-bit
microcomputer area, Siemens AG will second-source the California compa-
ny’s 8086 family of microcomputer products. The West German firm will
also offer all hardware and software development aids necessary to
support the family. The deal calls for Siemens to receive technology
packages, including mask sets, from Intel. The U. S. firm, in turn, will get
equivalent packages on certain 8086 products that Siemens will develop.

Many modern electronic appliances like television sets cannot tolerate the
wide voltage fluctuations that can occur in developing nations. To hold a
220/240-v power supply to within 6% of nominal for voltage swings from
145 to 255 v, Gould Advance Ltd.’s Electronic Components division in
Bishop’s Stortford, Herts., has come up with a 500-w custom microcir-
cuit-controlled line regulator based on a Ferranti Semiconductors uncom-
mitted logic array. In operation, the regulator selects one of six triacs, each
switching a transformer tap, to adjust the output voltage within one cycle.
Efficiency is better than 96%. In addition to selling the complete unit,
Gould plans to market the IC controller, which it says can be used in
line-regulator systems of up to 5 kva.

Mitsubishi Electric Corp. is the second Japanese company to start selling
computers that compete with IBM Corp.’s 4300 series (see p. 68). Its
Melcom Cosmo series model 700S and model 700III are said to offer
somewhat higher performance than 1BM’s 4341. The firm claims that these
are the first medium-sized computers to offer a dual-central-processing-
unit option, which it says has 1.7 times the processing power of a
single-processor CPU. The computers are designed for interactive process-
ing and will support up to 128 (the 700III) or 64 (the 700S) work
stations. They can also support remote terminals in a time-sharing system
and are configured for distributed-processing systems using Mitsubishi’s
Multishare Network Architecture or 1BM’s Systems Network Architec-
ture. Deliveries will start in June, with rental prices between $12,500 and
$35,000 a month for the 700S and between $20,000 and $75,000 a month
for the 700III; software costs extra.

J. Bobst et Fils SA, Lausanne, Switzerland, has recently introduced a novel
typewriter-transmitter. Called Scrib, the self-contained tele-editing device
for writing, storing, and transmitting texts weighs some 8.5 kg and looks
like a simple portable typewriter. Basically a microcomputer with magnet-
ic cassettes, video screen, and miniprinter, it can be line- or battery-
operated. The user can make any number of alterations, compare different
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versions of text, and keep a check on the number of characters typed. The
video screen can be split into two parts to allow drafting of a second
version with the original text still on the screen. The final version is stored
on a minicassette and can be transmitted over the normal telephone system
at 30 characters per second.

West Germany gets West Germany’s post office, the Bundespost, has put into service what it
says is Europe’s first fiber-optic link for regular telephone communica-
fiber-optic link for tigns. The ;:-megabit-per-sgcond system, gdevelopc:d by Siemens AG,
regular phone service covers the 15.4-km distance between exchange offices in Frankfurt and
Oberursel. It can simultaneously transmit up to 480 telephone channels
over a pair of glass fibers each 0.1 mm thick. Pulse-code-modulation
equipment at the system’s two terminals combines the 480 individual

telephone signals into one time-multiplexed digital signal.

BPO’s digltal exchange First production orders for the British Post Office’s Advanced Digital 100
MOVeslnto Extension CDSS 1 exchange are going to Plessey Communications and
Data Systems Ltd. in Nottingham and GEC Telecommunications Ltd. in
production phase Coventry. The local market for the CDSS 1, which features single-
channel codecs, is expected to be $60 million per year in early 1980s.
Moreover, both companies have high export hopes for the product.
Meanwhile, Ferranti Semiconductors in Gem Mill, Lancs., now has first
samples of the BPO-originated codec used in the CDSS 1. Its part is a
alternative version of General Instrument Microelectronics Ltd.’s n-
channel MOS codec chip, which has been in production for a year.

Addenda cii-Honeywell Bull and Siemens AG have received a $120,000 contract
from the European Commission, the executive body of the nine-nation
European Economic Community, to develop a systems language for
European computers. Over the next nine months, the two firms will
elaborate software to interface operating systems and applications
programs among different makes of computers. . . . The Japanese
National Railways has started test runs of a prototype 10-car electric train
featuring self-powered coaches with thyristor-chopper speed control and
regenerative braking [ Electronics, Sept. 1, 1977, p. 55 or 8E]. The 30% to
40% energy savings expected with such trains is especially important now
that oil from Iran is unavailable. . . . Implementing the Orderly Market-
ing Agreement for color Tvs recently reached with the U. S., Taiwan’s
Board of Foreign Trade has allocated quotas among the leading manufac-
turers. . . . West Germany’s postal service, the Bundespost, has decided
to turn directly from automatic electromechanical switches to digital
switching for long-distance telephone calls. For short-haul traffic, though,
it will continue to equip local exchanges with the analog EWwS
system. . . . Saudi Arabia is negotiating with Nv Philips Gloeilampenfa-
brieken of the Netherlands and Sweden’s L. M. Ericsson to install an
additional 250,000 telephone lines there, a project originally planned for
1980-85. The new order could run from about $0.5 billion to $1
billion. . . . The Swedish National Investment Bank has acquired near-
bankrupt Luxor Industrie AB [Electronics, Feb. 15, 1979, p. 92] for a
symbolic 1 krona, or 23 cents. It is guaranteeing money for current
operations.
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More triggering facilities. More accuracy.
More touches of human engineering. But
the ‘more’ in every Philips scope actually

costs you less. Take the PM3214 for example.

The PM3214 26MHz/2mV dual trace alter-
nate time base oscilloscope has all the
triggering facilities found on the latest,
most expensive scopes, but the price is only
$1,445* And it’s portable. That’s more for
less!

Complete triggering facilities include
AC, DC, TV and an Auto position that de-
rives its trigger from the peak to peak value
of the incoming signal. Trigger selection is
available from either channel, line or exter-
nal source as well as composite triggering
for asynchronous signals.

Our alternate time base display shows
main and delayed sweep simultaneously,
eliminating back and forth switching. You
can even use DC triggering on both time
bases.

If you're willing to settle for less than an
alternate time base 25MHz scope, get our
PM3212. It still gives you more-all the
triggering and overall performance of our
PMa3214, but the price is only $1,195%

If you want more in a scope, come to
Philips. More is better.

For More Factsora

Convincing Hands-On Demonstration, use
our toll-free number, (800) 631-7172 in the
continental U.S. In New Jersey, please call
collect, (201) 529-3800. Or contact Philips
Test & Measuring Instruments, Inc.,

85 McKee Drive, Mawah, New Jersey 07430.

*U.S. Domestic Price Only.

o

X OsITION

pONITION

Test & Measuring
[ Instruments

PHILIPS
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Ready to rent, lease

or buy test instruments?
Let L) help.

When you need test equipment you usually need it fast. That

means that you can’t waste a lot of time looking for the

right equipment or sending back equipment that doesn’t
work the first time. USIR can help.

,  We can help you select the right
way to acquire
the instru-
ment you
need.
Our exclu-
sive Instru-
ment Acqui-
sition Analyzer
pinpoints the
relative costs of
renting, leasing or
buying an
instrument.

! 2

We can tell you in sixty seconds what equipment

is available and how soon you can have it.

Using IDIOM, our computer system, we can find the
instrument you need in one minute at any of our locations
throughout the U.S.
and Canada, tell you
how much it costs
and how soon you
can have it on your
bench. We can also
suggest direct
replacements if the
instrument you
need isn't
immediately

= available.

UDRentals

A US. Leasing Company

Circle 66 on reader service card

2121 S. El Camino Real
San Mateo, CA 94403
(415) 574-6006

We find the
fastest way to put
a working instrument
on your bench.
Whether it’s air freight or one of our own delivery trucks,
USIR finds the fastest possible way to put the gear you want
on your'bench. And you can be sure that it will work when it
arrivesbecause we check each piece of gear twice,once whenit
comes back from the field and then again just before we pack
it for shipment to you.

Let US tell you more—Ask for this free Instrument
Acquisition Analysis Kit.

USIR has prepared a kit that will help you find the fastest,
most efficient, least expensive way to acquire the instruments
you need. The kit includes our Instrument Acquisition
Analyzer, a current USIR

catalog and our
brochure, “Test
Equipment—Think

Of It As Money.’

This piece discusses
the different ways

of acquiring instru-
ments from a
manager’s point of
view considering all
the costs of acquisition.
Send for it today.
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Significant developments in technology and business

Small firm has big ideas

for multiple

microprocessors

Proposed chip, with RAM,
PROM, and I/0 controllers,
would be the basis for
microcomputer arrays

The idea of assembling a number of
conventional off-the-shelf micropro-
cessors in parallel to create powerful
computer systems has been arousing
increasing interest in the semicon-
ductor industry for some time. It has
just been given a new twist with a
proposal for a very large-scale inte-
grated microprocessor designed for
use in multiprocessor arrays.

The proposal comes from -Systems
Designers Ltd., a small software and
systems company in Camberley,
Surrey, that is looking for backing or
for a link with a semiconductor
company to turn its two-year paper
study into hard silicon.

Novel. The originality of its
AMP—for adaptive microproces-
sor—lies less in the amount of
circuitry on chip than in the way it is
connected. Basically, all on-chip
communication is through the mem-
ory block in what is termed a shared-
store multiprocessor configuration.
This is organized as 4,096 16-bit
words and arranged in 256-word
segments. Each memory segment
may be programmable read-only or
random-access memory. Numerous
versions of the chip, with different
PROM/RAM partitioning, are possi-
ble, according to Allen Croxon, a
principal consultant at the company.

Any number of AMPs could be
used to assemble computer systems
ranging from small floppy-
disk-based microprocessors to large
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on-line disk-based information re-
trieval systems. “The AMP could be
used for random logic replacement
or as a powerful systems building

‘block,” says Croxon, who adds that

one big computer company “likes
what we are doing.”

Increasing capability. Fundamen-
tal to SDL’s aspirations is the grow-
ing power of VLSI technology. It
believes new computer architectures
overcoming the communications lim-
itations of present-day bus-oriented
systems will be created by the ability
to pack close to a quarter of a
million devices on a chip.

On its 18-pin AMP chip, for exam-

ple, SDL will pack 64 kilobits of vari-
able memory, 12 simple communica-
tions processors—one associated
with each data line—and a 16-bit
instruction processor. That’s beyond
a microcircuit technology only now
coming to grips with the 64-K RAM.
But, says Croxon, the development
time for a new microprocessor is
such that the technology will be
right when the firm is ready to
commit to silicon. “For the 64-k
RAM there are about 70,000 transis-
tors per chip. By 1982 the industry
will be able to achieve around
200,000 devices per chip, and we are
targeting our part for 1982.”

POWER ANO GROUNO
A

16-BIT
INSTRUCTION

|
|
|
|
PROCESSOR |
COMMUNICATIONS COMMUNICATIONS :
PROCESSORS PROCESSORS I
== !
: |
[
4-K-BY-16-8IT
| SHAREO
MEMORY

MOOE CONTROL

Adaptive. Twelve 170 processors buffer a 64-K memory from the outside world. A 16-bit
instruction processor also has access to the combined RAM/PROM store.
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The instruction and communica-
tions processors can only communi-
cate with each other via the memory
block using direct memory access.
This could cause arbitration prob-
lems between simultaneous memory
access requests. But, says Vic Sten-
ning, who heads up software devel-
opment on the project and has
several years’ experience on UK
multiprocessor projects, including
Demos [Electronics, Sept. 14, 1978,
p. 92], “we have ideas on how to
solve this.”

Assigning lines. The communica-
tions processors can be programmed
to allow all 12 data lines to work in
concert or separately. Thus, the AMP
can provide 12 independent serial
data paths; or eight lines could
provide byte-parallel interface, two
lines a full-duplex serial interface,
and the two remaining data lines
could be used to establish handshak-
ing protocols.

Says Croxon, “The AMP is a
chameleon with an entirely general-
purpose communications capabili-
ty.” Each processor can exchange
data with its neighbor to complete a
computation or can act as a commu-
nications channel transferring data
between contiguous processors ac-
cording to defined protocols. “This
way,” Croxon says, “‘you overcome
the theoretical bandwidth limitations
of bus-oriented computers.”

Adding power. This communica-
tions flexibility could be exploited to
put together a system of any
required power by adding processing
elements in regular arrays or dedi-
cated networks. A problem would be
split up, with one processor per
computational process.

The AMP processor in fact comes
into its own at the system level, says
Croxon. He draws a distinction
between his firm’s homogeneous sys-
tems and conventional heterogen-
eous systems comprising a central
processing unit and a family of
special-purpose support chips.

Splitting program segments be-
tween processors instead of calling a
sequence of subroutines into a time-
shared central processor calls for a
disciplined approach to software.
One problem is the danger of a
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“deadly embrace” in which two
processors simultaneously access
each other. But, says Stenning,
“New languages like Concurrent
Pascal impose a hierarchic structure
which makes it relatively easy to
avoid this danger.”

For the AMP operating system,
SDL aims to use ADA, the U.S.
Department of Defense-backed real-
time language that features explicit
concurrency, modular programma-
bility, and strong typing. DOD back-
ing should make the language well

supported, Croxon argues. In fact,
SDL is currently participating in an
evaluation of the language for the
UK Ministry of Defence.

But before it can get around to
ADA operating systems for the AMP,
the company must get the necessary
support. Croxon believes they have
taken their study far enough to show
that problems of parallelism such as
memory arbitration, data flow, and
program segmentation can be over-
come. Now he wants to turn his
paper tiger into one that bites. O

Japan

NEC takes on IBM’s

new mainframe generation

It is only a few months since 1BM
Corp. introduced the System/38 and
just a few weeks since it announced
its 4300 series, both major steps in a
new round of mainframe competi-
tion. But Nippon Electric Co. and its
joint venture company with Toshiba
Corp., NEC Toshiba Information
Systems, have already answered
with the ACOS system 250.

Claiming a 30% to 40% price/per-
formance advantage for its units,
NEC says that the System 250 model
40 is directly competitive with 1BM’s
System/38 model 3, and the model
60 with the System/38 model 5 and
the 4331 [Electronics, Nov. 9, 1978,
p. 81, and Feb. 15, 1979, p. 63].

Selling. Improved hardware, im-
proved software support, and, above
all, improved architecture, with
functionally distributed processing
and implementation of the operating
system in firmware and hardware, as
well as in software—not to mention
double the sales force deployed for
the previous model—all are part of
the strategy for selling the new, low-
end ACOS 250.

The computers’ main memory
comes in 256-kilobyte increments up
to | megabyte on the smaller model
40 and up to 2 megabytes on the
larger model 60. All of it is available
to the customer for his programs,
whereas on some IBM machines, says
NEC, system programs preempt

about half the memory. In July,
when deliveries first start, the 250
machines will use the same 16-K
random-access memories that NEC is
selling at a furious pace in the U. S.

The processors. The functionally
distributed central processing unit
includes four separate processors—
five when a communications control
processor is added. The four are an
interior processor for performing
user instructions; a supervisory pro-
cessor whose functions include ini-
tialization, microdiagnosis, and con-
sole service; a file processor for disk
and high-speed tape control; and a
unit-record processor for all other
peripherals, including floppy disks,
line printers, and slower devices.
Machine performance and conven-
ience is also said to be enhanced by
the ability to support up to 64 work
stations.

The CPU’s logic is made up of
emitter-coupled-logic chips with 550
gates and a transistor-transistor-
logic level at the device’s pins. The
controllers for each of the up to 12
input/output data channels are built
with a 3,300-gate n-channel metal-
oxide-semiconductor device that
controls the handshaking protocol
and data transfer.

The operating system is mainly
firmware stored in 500 to 600 kilo-
bits of high-speed bipolar program-
mable read-only memories. A few
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SCIENCE.SCOPE

Hughes is one of two AMRAAM finalists selected by the Joint System Program
Office at Eglin Air Force Base to participate in the validation phase of the
Advanced Medium-Range Air-to-Air Missile program. The Hughes design provides
track-while-scan, multi-shot, and launch-and-leave capabilities, even against
severe electronic countermeasures. AMRAAM will replace the AIM-7 Sparrow, now
in use with the U.S. Air Force and U.S. Navy. It will outperform Sparrow. yet
be half the size and weight, and ocost less. AMRAAM will be used with the F-14,
F-15, F-16, and F/A-18 aircraft. The validation phase is expected to last 33
months, at which time the winning design will be carried into full-scale engi-
neering development.

Hughes Missile Systems Group has many openings for engineers in every phase of
missile production -- from design through manufacturing -- for its facilities in
Canoga Park, California, and Tucson, Arizona. For immediate consideration, send
resume to: August Chiary, Engineering Employment, Hughes Aircraft Company,
Canoga Park, CA 91304. Or call (213) 883-2400, Ext. 2424.

Vast amounts of data gathered by the Pioneer Venus mission in just 90 minutes
last December, though still being analyzed, have given scientists a dramatic
glimpse of Earth's nearest planetary neighbor. Teams of investigators already
are using their discoveries to refine their theories on the evolution of the
solar system and on the forces that drive Earth's weather.

The mission consisted of two spacecraft designed and built by Hughes for
NASA's Ames Research Center. One, the Multiprobe, sent four probes to the sur-
face, one of which survived for more than 67 minutes before succumbing to the
searing environment. The other, the Orbiter, continues to provide pictures and
other data as it circles Venus every 24 hours.

Many of the Pioneer Venus findings confirmed scientists' predictions. The
planet's intense surface temperature (850°F) and atmospheric pressure (91 times
that of Earth's) seem certainly to be due to a formidable greenhouse effect
caused by thick cloud layers trapping solar energy. Various instruments re-
vealed that Venus has global weather patterns. Cloud temperatures are warmer at
the equator and colder at the poles. There is even a whirlpool-like vortex

in the polar clouds that provides down—motion of the atmosphere.

There were, however, surprises. Probe instruments detected several hundred
times more primordial argon and neon gases than Earth has. They also found the
smog-like atmosphere is free of particles from an altitude of 19 miles to the
surface. Two night probes saw an unexpected glow, perhaps due to "chemical
fires" caused by reactions of sulfur compounds in extreme heat near the surface.

Creating a new world with electronics
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' ¢
[} [}
| g B
HUGHES AIRCRAFT COMPANY

-
Ji



Electronics international

functions such as priority scanning
and floating-point arithmetic are
implemented in hardware.

The System 250 is optimized for
Cobol. NEC says it performs on aver-
age 1.8 machine-language instruc-
tions per Cobol function, whereas
IBM computers must perform about
3.5. Other languages, like Fortran
and RPG, run at normal efficiency.
An assembler is not supported.

Talking money. ACOS 250 prices
are hard to compare with those of
IBM’s 4300 series because IBM has
not yet started selling it in Japan.
Low-end ACOS systems start at
$3,500 a month for a three-year
rental, with the top of the line
extending to about $15,000 a month.
But NEC has not yet released
purchase prices.

The low-end system includes an
ACOS 250 model 40 with 256 kilo-
bytes of main memory, two fixed
magnetic-disk units with a capacity
of 80 megabytes each, one magnetic-
tape unit with a data transfer rate of
30 kilobytes per second, one line
printer with a speed of 370 lines per
minute, a system terminal, and
system software. In general, though,
system software is not included in
the hardware price.

In comparison, a typical IBM
4331 configuration with 1 megabyte
of memory, two display stations, a
printer, a 130-megabyte model 3310
disk drive, and a tape drive is priced
in the U.S. at $3,572 a month on a
24-month lease. A 4341 configura-
tion, containing 2 megabytes of
memory, a 280-megabyte model
3340 disk drive and two 517-mega-
byte 3370 disk drives, four tape
drives, a printer, card 1/0 units, and
a communications controller, leases
in the U. S. for $16,707.

Staying in place. Plans call for
installing more than 2,000 systems
during the next four years. At the
same time, NEC and NTIS do not
want to take back their more than
900 AcCos System 200 installations,
which they are therefore willing to
enhance with such modifications as
the addition of up to 16 work
stations.

Although in throughput the Sys-
tem 250 rivals or exceeds the larger

70

since early last year.

64-K RAMs are on the increase in Japan

Although the ACOS 250 computers will use 16-K random-access memories
initially, those shipped starting Jan. 1 will contain 64-K RAMs. Nippon
Electric Co.'s Computer division hopes that the firm's Integrated Circuits
division will be ready to supply single-5-volt 64-K chips similar to the one
announced by Texas Instruments [ Electronics, Sept. 14, 1978, p. 39). Other-
wise, the machines will be shipped with the two-power-supply 64-K RAMs it
developed for Nippon Telegraph and Telephone Corp. (NEC is scheduled to
deliver a communications controller using this part to NTT by the end of the
year, and it is the custom in Japan to make first deliveries of a product
developed jointly with NTT to NTT.) Still, the IC division plans to make a
single-power-supply 64-K RAM its main product.

Meanwhile, Fujitsu Ltd. says it will use two-power-supply 64-K parts in its
new computer, still in the works. This chip will be available after scheduled
delivery in October also of a communications controller to NTT. However,
Fujitsu is working all out to design a single-5-V RAM, even though it has been
sending samples of the two-supply part to potential customers in the U. S.

ACOS System 300 and even ap-
proaches the System 400, it is not
truly in the same class. These larger
models feature virtual memory and
can act as a host in time-sharing
systems. Neither capability is built
into the System 250, which is
designed to act only as terminal in

distributed processing systems.

But the enhanced throughput of
the System 250 shows that the time
is coming for the systematic revision
of the ACOS line. Of course that revi-
sion would be needed anyway as IBM
wheels out its 4300 and H series
machines and others follow suit. [J

West Germany

Simple method uses peristaltic CCDs
to display color slides on TV set

Valvo, the West German compo-
nents-producing affiliate of the
Dutch electronics giant Nv Philips
Gloeilampenfabrieken, has develop-
ed a simple method for showing
color slides on a home TV screen.
Systems that show slides on Tvs
already exist, the most notable ones
involving flying-spot scanning princi-
ples. But they require a high-voltage
supply and are very bulky and
expensive to maintain. Valvo'’s tech-
nique, in contrast, can be imple-
mented with a few integrated cir-
cuits and simple electromechanical
components, resulting in a low power
requirement and a compact unit.
Sensitive. Basic to the technique
are the sensors that detect one line of
the image at a time. These sensors
are CCD shift registers, each inte-
grating 500 photosensitive elements.
At their output, the sensors deliver a

signal in serial form corresponding
to the light distribution of the photo
elements. After suitable processing,
the signal is fed to the TV set to
display the slide.

The line sensors use Philips’ *“pro-
filed peristaltic,” or ‘“P%” CCDs,
developed a few years ago by the
Philips Research Laboratories in
Eindhoven, the Netherlands, and
originally called simply “peristaltic”
CCDs {Electronics, Sept. 4, 1975,
p. 53 or SE]. This P*cCD, which is
finding its first application in Valvo’s
slide-scanning technique, combines
the advantages of both the highly
doped surface CCD and the slightly
doped bulk ccb—that is, the for-
mer’s high charge-handling capacity
and the latter’s low transfer loss—in
a single device that is claimed to be
the fastest charge-transfer circuit.

In developing the slide-display
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the “Dumb Keyboard”

for smart designs
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“Dumb” can be smarter than

“intelligent” In 1975 Cortron developed and re-
leased a new keyboard principle of design that has
given many design engineers a very real competitive
edge. It is so simple we call it the “ABC” principle
(Address Binary Code). If you haven't heard of it we
suggest you read on to find out what many of your
competitors are already doing. There is an alternative
to the expensive “intelligent” keyboard design. We
manufacture both, but we feel dumb is generally
smarter.

“ABC” principle An address encoded
keyboard simply outputs a unique 8 bit binary code
for each key station. This code directly enters the
main system which, through various software
routines, determines what each specific key switch is
and does. This provides a keyboard that is both sim-
ple and versatile. Cortron has various subsets of this
principle to give the designer “trade-offs” between
system and keyboard such as PROM conversion, etc.
Call us before you design, so these “trade-offs” can be
discussed and your information bank complete before
costly designs are finalized.

Electronica/March 1, 1979

Upstroke/downstroke We also supply a
unique “ABC” for both key depression and release.
Thus, not only can you determine what character,
function, etc. you want, you can also control which
keys auto repeat —any or all—and also which keys
are mode control.

Advantages Lower keyboard cost: Eliminates
electronics on board with little or no added cost to
system.

Versatile: One basic keyboard can be customized for
virtually any customer configuration with only
software or PROM conversion and key top change.

Inventory savings: Now you can satisfy all those spe-
cial foreign language and function requirements with
one keyboard and a stock of key tops.

Fast turnaround: No more 20 week wait for a new LSI
mask for the special requirements. Virtually “off-the-
shelf” availability.

Reliability: Less electronics on keyboard means im-
proved reliability and long term cost savings to your
system.

Call us today to find out why most new designs utilize
the “ABC” principle. We will explain the various
“trade-offs” and costs of keyboard design and even
help with your software routines, if required.

Of course, if you feel intelligent is smarter for your
system, we can also aid you in those design decisions.
Cortron has developed and manufactured micro-
processor based keyboards using the most popular
single chip microprocessors. We have the modern
system development aids and staff capability which
has allowed us to write the highly flexible keyboard
handling routines for the cases when “intelligent” is
intelligent. For full details and literature, call or write:
CORTRON, A Division of Illinois Tool Works Inc.,
6601 West Irving Park Road, Chicago, Illinois 60634.
Phone (312) 282-4040. TWX 910-221-0275. Toll free
line: 800-621-2605.

5 CORTRON

A DIVISION OF ILLINOIS TOOL WORKS INC

THE KEYBOARD PROFESSIONALS
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Slides on TV. Valvo uses a rotating four-surface prism to scan a slide's image. After color separation, a sensor for each color—a shift register
containing 500 *‘profiled peristaltic' CCDs —picks up a line at a time. The signals are read out, then processed and fed to a TV for display.

system, Valvo’s aim was to show
customers a typical application of
the scanning technique. Jérg Wol-
ber, the principal engineer behind
the effort, says a number of slide
projector manufacturers have al-
ready shown interest.

In the experimental setup (see
diagram), a 50-watt lamp illumi-
nates the slide and projects its
picture through a system of lenses
onto a four-surface prism. The prism
in turn projects each picture line
through a three-way beam splitter
onto the linear array of the photo-
sensitive elements of three line
sensors. Color filters between the
beam splitter and the sensors effect
the necessary color separation into
blue, green, and red.

Scanning. The prism continuously
rotates about a horizontal axis, thus
scanning the picture vertically line
by line. With the prism turning at
750 revolutions per minute, its four
surfaces produce a total of 50

72

pictures per second. Driving the
prism is a small motor whose speed
is kept constant by a phase-locked
loop. Five-megahertz clock pulses
applied to the three line sensors
ensure that the line content is
correctly read in one horizontal
scanning period of the TV set.

The blue, green, and red 4-MHz
video signal output of each line
sensor is filtered in an inductance-
capacitance network to rid the
output of any remaining clock pulses
and harmonics. Each signal is then
amplified and applied to a gamma
correction network to adapt it to the
curvature of the picture tube. After
a sync generator has added blanking
and synchronization pulses, the three
video signals are again amplified and
fed to the picture tube via the set’s
video channels.

The resulting experimental slide-
scanning system produces high-qual-
ity pictures on an ordinary TV
screen. At a recent demonstration in

Hamburg, Valvo’s home base, the
pictures shown were of the same
sharpness and brightness as those in
formal TV reception.

Wolber concedes that the present
setup has one major drawback: the
three line sensors must be mounted
with micrometer accuracy relative to
each other to achieve precise line-
by-line scanning. To eliminate this
problem, the Valvo engineers are
currently developing a single P2 CCD
chip, dubbed the Tricoli sensor, that
has the three necessary linear arrays.
They are also developing a corre-
sponding color-separating device.

Valvo’s method has other poten-
tial applications, Wolber points out.
One would be in scanning movies
and presenting them on a TV screen.
Another would be in scanning bank-
notes and displaying them on a
monitor for counterfeits. Still others
are in machine tool systems, where
the technique could be used for posi-
tioning workpieces. O

Electronics/March 1, 1979



Our tiny new

68c* quartz crystals
just made

your dream product
possible .. ..

. . . because now you can abandon
the old price and design limitations
on precision oscillators.

&
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With our new CX series low-frequency quartz
crystals, you can now design ultra-accurate
timing circuits that are even cheaper — over-
- all — than LC and RC oscillators. They will fit
in the smallest spaces in the roughest, tough-
est environments. And will give your product
the prestige and glamour that accompanies
the phrase ‘ ‘Controlied by Quartz Crystal."
CX crystals are an order of magnitude cheaper,
smaller and stronger than any low-frequency
erystal currently available. They come in fre-
quencies from 350 kHz all the way down to
10 kHz — in the same miniature package!
Statek crystals are totally different from con-
ventional crystals. The design is patented and
they are made in California by advanced
semiconductor-type processing techniques.
And they incorporate everything we've learned
from producing 17 million quartz crystals
since 1973.
To discuss your application, write or call Jeff
Upton at Statek Corporation, 512 N. Main,
Orange, California 92668. (714) 639-7810.

*Prices range from 68¢ to $1.17 in 100,000 quantity.
See EEM and Goid Book for details.
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The friendly desktop computer system...

They’re solving big problems .

They’ve learned what computer power is all about. HP’s System 45 desktop computer
provides the simplest, most direct way to a solution-—from the problem in your mind to a final report
or plot, quickly and easily. That's why more and more problems thought to need
a big computer are now being solved by System 45.
This powerful graphic, computational tool operates with a wide range of input, mass
storage and output peripherals. As for software, we don’t think you should
have to write all the programs you need to solve your problems. That’s why we have a
wide array of practical, user-tested software to help you handle statistical analysis,
engineering design, management science, business administration and
much, much more.
In the graphics system shown, the input device is the HP digitizer (9874A),
the mass storage is the intemal dual tape drives, and the
output is the HP 4-color plotter (9872A). You can interface System 45
with virtually any instrument found in the scientific
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But not on a big computer.

or engineering environment. All interface cards, cables and /O slots
are designed for quick “‘plug in and run” operation.
In addition, the System 45 Enhanced BASIC language allows you to upgrade
any peripheral—internal printer to line printer, CRT graphics to 4-color plotter,
tape drive to floppy disk—by simply changing one statement with
no other software modification.
If you’d like to solve big problems on your own terms, at your own
pace, and in your own work environment, you need the power
and flexibility of the friendly HP System 45. Power in terms of fast, simple
solutions, and the flexibility to solve more big problems than you probably
thought possible.
For brochures describing System 45 and the HP programs of interest to you,
call the HP Literature Center toll-free day or night.
The number is 1-800-821-7700, Extension 400. (In Missouri,
call 1-800-892-7655, Extension 400.) Or, call your
nearest HP sales office for a demonstration.

FISH CRUGHT

.,:
* TRtPS
-

Hard copy record from CRT display 4 color plot of three variable data
of non-linear regression curve N a scattergram.

CRT graphic display of input Printer/ Plotter output of
to Fast Fourier Transform. project schedule (GANTT chart)

409,

HEWLETT @ PACKARD

3404 E Harmony Road. Fort Collins, Colorado 80525

For assistance call Washington {301) 948-6370, Chicago {312)
255-9800, Atlanta (404) 955-1500, Los Angeles (213) 877-1282
Ask tor an HP Desktop Computer representative
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Announcing the most
It slashes software

Motorola’s MC6809 is an exciting new concept in micro-
processors that fills the gap between 8-bit and 16-bit
machines, and lops off the high cost of software generation.

The MC6809 has more addressing modes than any other
8-bit MPU. an 8-bit instruction set with powerful 16-bit
instructions, and a highly efficient internal architecture with
16-bit data paths. It's easily the most powerful, most software-
efficient, and the fastest 8-bit general purpose micro-
processor ever. Because it's a member of the M6800 family.
the MC6809 has the familiarity. compatibility and ease-of-
use of its predecessors.

Superb for hardware design

Unique MC6809 features and M6800 family compatibility
offer the designer a superb opportunity to create ultra-
complex systems, in the shortest time, with the least difficulty.

Designers now can take advantage of on-chip System Clock
Generator. Fast Interrupt, Interrupt Acknowledge, Memory
Ready. DMA Request, and signals for multiprocessor synchro-
nization. No general purpose 8-bit microprocessor available
beats the MC6809 for speed. with 1 us execution time for an
add instruction.

When we say ease of use, remember the single-supply
+ 5V operation, and the system-wide direct compatibility of
M6800 family 1/0, peripheral, and memory components.

You add only a Static RAM and a ROM-Timer Combo for a
basic MC6809 system. Truly, systems on silicon.

Designed with software in mind

Greatest impact of the MC6809 undoubtedly is and will
be software related. It was carefully designed with new
addressing modes and a consistent instruction set for the
efficient handling of high-level languages, including PASCAL.

The architecture also is very efficient in real-time
applications.

6809 PROGRAMMING MODEL

A B )
. ACCUMULATORS

~

J

D
X—INDEX REGISTER
Y—INDEX REGISTER
U—USER STACK POINTER
S —HARDWARE STACK POINTER

POINTER REGISTERS

PC PROGRAM COUNTER
DP DIRECT PAGE REGISTER
cC CONDITION CODE REGISTER
76

MOoODULAR
POSITION INDE

REENTRANCY
EFFICIENT HIGH
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powerful 8-bit MPU.
generation costs.

Ten powerful addressing modes with 24 indexing sub-
modes. 16-bit instructions, and the consistent instruction
set stimulate the use of modern programming techniques.
Techniques such as system independent programs,
position independent code. re-entrancy. and recursion.

Now you can develop a library of modular routines.
even in ROM. for a variety of systems. and at any
convenient memory location. Easy data manipulation on
stacks allows the efficient execution of block-structured
high-level code generated by a compiler like PASCAL.

MC6809. The microprocessor both hardware designers
and programmers have been looking for.

Full support and training

Compatibility is a great hallmark of the M6800 family.
assuring easy utilization of Motorola's standard
EXORciser* and EXORterm* system-development hard-
ware. Additional hardware plans include a monoboard
microcomputer.

An MC6809 Macro Assembler is available for simple
conversion of existing MC6800 programs to MC6809
object. and for assembling MC6809 source programs.
Software plans include resident PASCAL and MPL
Compilers. Editor. and Motorola Disk Operating System.
followed by resident FORTRAN and COBOL Compilers
and a BASIC Interpreter.

Motorola’s technical training program now includes
the MC6809. Write Motorola Technical Training, P.O.
Box 2953. Phoenix. AZ 85062, Mail Drop HO300 for
course information.

For additional MC6809 and MC6809 support infor-
mation, contact your Motorola sales office or authorized
Motorola distributor, circle the appropriate reader
service number. or write to Motorola Semiconductor
Products Inc.. PO. Box 20912, Phoenix. AZ 85036.

But don’t stop there. The MC6809, good as it is. is
just one of our full line of microprocessors. single-chip
microcomputers, memories, peripherals. and the
necessary support software and hardware to speed you
to market with

SFTWARE.
ENDENT CODODE

D RECURSIONW

R N D i QA) MOTOROLA INC.
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Here’s the sensible
way to select your

ADDRESS

next logic analyzer.

DATA
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HP—When you depend on logic
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HP has made it easier to choose the right logic
analyzer for your application.

We’ve developed a logical procedure to help
you select the correct combination of features
to solve your problems. Now, you can quickly
make the transition from system to potential
problems to features to a specific model. Here’s
how it works.

Suppose your system resembles the one shown
in the above block diagram. A problem you're
likely to encounter is glitches on a control line—
leading to disruptive signals being generated
within your system. That's where a logic ana-
lyzer comes in. But which one?

In this case, the two features you need which
are central to glitch analysis are GLITCH
DETECT and GLITCH TRIGGER. One look



at the Logic Analyzer Selection Chart and you’ll
find that both features are available in HP’s
1615A Logic Analyzer. With a few simple key-
board entries you'll be able to trigger on the
glitch and perform cross-bus analysis for rapid
troubleshooting.

HP can show you a logical selection process
for your design and troubleshooting problems.
From system ... to potential problems. .. to
features . . . to a specific model.

Simply send for the HP Logic Analyzer
Selection Guide. It will take you through the
step-by-step sequence and help you discover
which HP Logic Analyzer is best for your appli-
cation. Or, for immediate assistance, give your
local HP field engineer a call today.

906040
. »
449 ve

LLTEN 7T
| 29 T8 evsnnsencanan,,

Please send me a free copy of
the HP Logic Analyzer Selection Guide.

Name/Title

B
|

I

|

| Company
|

|

;

L

Address 2
City/State/Zip

Mail to: Hewlett-Packard, 1507 Page Mill Road, Palo Alto,
California 94304
£3/1/79

HEWLETT hp/ PACKARD

1507 Page Mill Road, Palo Aito, California 94304

For assistance call: Washington (301) 948-6370, Chucago (312)
255-9800, Atlanta (404) 955-1500, Los Angeles (213) 877-1282
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Probing the news

IBM squeezes its imitators

New 4300 line, less expensive and more powerful, has makers
of plug-compatible computers wondering where they fit

by Anthony Durniak, Computers Editor

International Business Machines its new 4300 mainframes introduced terms of a relative performance scale
Corp. is using a technological key to a month ago [Electronics, Feb. 15, drawn up by Datapro Research
lock the door to the IBM-compatible p.85), IBM upgraded its semicon- Corp., Delran, N. J., and their basic
market. ductors, resulting in more powerful purchase price, the chart shows the

Already, the so-called plug-com- units with dramatically lower price large number of machines that offer
patible manufacturers are taking tags. Coupled with a startling more performance than IBM’s Sys-
countermeasures. But will their ef- $15,000-per-megabyte memory price tem/370 models for the same or less
forts be in vain? and new disk drives, the 4300 will money. The new 4300 computers are

Traditionally, these vendors use affect the entire spectrum of plug- estimated to perform somewhere
more modern technology than IBM to  compatible products. As one compet- between the IBM 370/138 and
offer add-on memories, disk drives, itor says, “Instead of moving down 370/158 processors, the range most
terminals—and lately, entire com- the technology price curve a little at crowded with look-alikes. But as the
puters—that can be interchanged a time the way we did, 1BM moved in  chart indicates, their dramatic pric-

with the IBM units, but offer better one giant step.” ing reduces the advantage of the
performance and lower prices. But in Comparing the various units in  plug-compatible machines.
PRICE (S MILLIONS) \ RELATIVE PERFORMANCE
o
S 22 3 - slEE o = - S 8 g g 8 &
[ NE
[ 18ma300

[ PLUG-COMPATIBLE
COMPETITORS

©

LEGEND

1 I1BM 370/115 11 CAMBRIDGE MDDEL 1
2 18M 370/138 12 CAMBRIDGE MDDEL 2
3 1BM 370/148 13 CAMBRIDGE MDDEL 3
4 1BM 370/158-3 14 MAGNUSDN M80/3
5 18BM 370/168-3 15 NATIDNAL 400
6 IBM 3031 16 TWD-PI V32
7 1BM 3032 17 ITEL AS/3-3
§ 18M 3033 18 CDC DMEGA 480+
9 18M 4331 19 CDC DMEGA 4801t
10 18M 4341 20 MAGNUSDN M80-4

21 |TEL AS/51

22 ITEL AS/5-3

23 ITEL AS/6-1

24 AMDAHL 470V/5-1)
25 AMDAHL 470V/7
AMDAHL 470Vv/8

=]

|||||||||||||||I ; IIllIII

SOURCE
ELECTRONICS

IBM spreads out the market. Relative performance vs price of System/370 and 4300 and the plug-compatible competitors shows how 1BM

has leapfrogged its rivals. Figures are based on composite estimates by Datapro Research Corp. and company claims.
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Probing the news

Whether those machines can
regain that advantage is in doubt.
IBM put the technical screws on the
competitors through its heavy use of
microprogramming in the new com-
puters.

Most competitors are confident
that since their machines are for the
most part microprogrammed, they
can match 1BM. But it is not yet clear
what IBM uses the microcode for.
Industry analysts expect much of the
operating system, including the new
single-level virtual memory manage-
ment scheme, to be firmware. Since
the 4300 processors have two modes
of operation, it is suspected that the
so-called native mode instruction set
is different from the System/370’s—
requiring the competitors to write
microcode to emulate the new
instructions. And with the reduced
price margin, it is not clear if they
can finance the reverse engineering
and programming effort.

Ready. Many competitors claim
that they anticipated the timing and
severity of IBM’s actions and pre-
pared for them. In Santa Clara,
Calif., Magnuson Systems Inc. has
already responded. “We'll take the
same strategy as IBM—lower the
price on the existing model and
announce three new ones,” says
company president Joseph L. Hitt.
The Magnuson M80/4 has been
slashed by 25% to $295,000.

Hitt will not reveal where he plans
to price the new units but notes that

“There’ll be a computer shortage for
the next two years, so the usual pric-
ing strategies don’t apply.”

Separate price. Kent Crombie,
director of computer systems mar-
keting at Cambridge Memories Inc.,
Waltham, Mass., the newest com-
petitor in the game [Electronics,
Sept. 14, p. 88], points to the large
amounts of separately priced soft-
ware I1BM offers for the 4300. “The
hardware is only going to be half the
cost of the system. The total package
pricing won’t be as dramatic as it
first seems.”

Kenneth Fischer, chairman of
Prime Computer Inc., the Framing-
ham, Mass., company that markets
minicomputers to IBM users, notes
that even with reduced prices the
established companies should be able
to maintain an edge. “But for new
companies, a smaller edge of say two
to three times less is not big enough
to cover startup costs and to fight
the credibility problem with custom-
ers,” he predicts.

Agreeing is Burt Hochfeld, direc-
tor of plans and strategies for Telex
Computer Products, Tulsa, Okla.
Telex acquired an option to market
Cambridge’s computers, but Hoch-
feld says, “At this juncture I don’t
think we’ll exercise that option.
There’s no question that IBM closed
off the opportunity in the CPU-
compatible area.”

Perhaps more serious than their
immediate threat, however, is what
the 4300s portend. Industry observ-
ers view them as evidence that 1BM’s
hardware pricing will be much more

For the first-time user. IBM's new 4331 processor features a maximum main storage of 1
million characters of information. The system is made to be installed in an office.

aggressive and that much of the new
features will be optional extras in the
form of separately priced software
and firmware.

New rules? This could change the
rules of the plug-compatible game.
Instead of pure hardware competi-
tion, the vendors will have to step up
their software efforts, both to imitate
the new IBM functions and to offer
alternatives. Already Amdahl Corp.,
which competes with the top of IBM’s
line, has established a software-
development group to meet this chal-
lenge (see p. 14).

Another area fraught with techni-
cal question marks is the add-on
memory business. Using its new 64-
K random-access-memory chip, IBM
has brought the price of memory
down to $15,000 a megabyte.
What’s more, IBM put other func-
tions on this custom chip that the
add-on memory makers will have to
match and most likely implement
with extra circuitry.

Looking good. The only plug-
compatible area that still appears
promising is disk drives. As Robert
C. Wilson, chairman of Memorex
Corp., Santa Clara, Calif., says,
“The new products reaffirm that
rotating-disk technology will be the
memory used in the next generation
of computers.”

Although the new 3370 drives use
thin-film recording heads to double
the recording capacity to 517 mega-
bytes, increase the data transfer
rate by 55%, and change the record-
ing format, the vendors are confident
they can imitate’ then. The change in
the recording format may in fact
increase their markets for two
reasons. Since the new disk drives do
not attach to the older System/370
mainframes, competitors have an
opportunity to sell improved drives
to that large installed base. Also, if
they can find a way to use the old
format yet work with the new 4300
operating system, they can eliminate
the need for the user to reformat his
data when upgrading his disk
drives —a time-consuming and costly
process.

Despite the specific technical con-
cerns, makers of plug-compatible
machines generally are confident
that the 4300 will only help the
market by expanding the overall
demand for computers. O
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The power of
ositive linking.

®

Amphenol’ 229 Series connectors.
Qualified to MIL-C-22992, Class L.
Preferred under MIL-STD-1353A.

Positively rugged—these high-power grounded connectors are
constructed with high-impact aluminum and high-strength plastic. So
they'll withstand rough use. Expect far fewer replacements and less
downtime than with other connectors.

Positively waterproof, too. Mated or unmated. Capped or
uncapped. Our environmental sealing system eliminates a major
cause of connector failure.

Recessed socket contacts provide arc-quenching and
personnel protection. Five-key shell polarization means these
connectors can only be mated with connectors having the
same voltage, current, frequency, phase, and grounding
characteristics. And they are field repairable. Available in

four connector shell sizes: 28(40-amp), 32(60-amp), 44(100-
amp), and 52(200-amp).

Applications include mobile or fixed communications, radar,

lighting, portable generators, power generation and distribution equip-
ment, battery chargers, and more.

For complete information, technical data, dimensions, and prices,
contact your nearest Amphenol North America sales office.

“save | AMPHENOL NORTH AMERICA

A Division of Bunker Ramo Corporation

229 Series available in
cable plug and recep-
tacle as well as wall-
mount plug and recep-
tacle (photo 1/4 size)

Amphenol North America Division Headquarters: Oak Brook, llhinois 60521
Sales Oftices: Atlanta (4C4) 394 6298 ¢ Boston (617) 475-7055 » Chicago (312) 449-1880 e Dallas (214) 235-8318 Dayton (5131 294-0461
Denver {303) 758-8033 ¢ Detrok (313) 722-1431 » Greensboro (919) 275-8644 » Houston 713) 444-4096 « Indianapolis (317 842-3245

A Kansas City (913) 764-1541 e Knoxville (615) 690-6765 e Los Angeles (213) 649-5015  Minneapolis (612) 835-4595 ¢ New York {516) 364-2270
Orlando (305) 647-5504 = Philadelphia (215) 657-5170 » Phoenix (602) 265-3227 e St Louss (314) 569-2277 » San Diego (714) 272-5451
San Francisco (408) 732-8930 ¢ Seattle (206) 455-2525  Syracuse (315) 455-5786 Washington, DC 703) 524-8700
Canada: Montreal (514) 482-5520  Toronto (416) 291-4401 » Vancouver (604) 278-7636 * International: Oak Brook, lllinots TELEX 206-054
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Probing the news

Communications

Voice recognition moves along

Researchers at Bell Labs have built a programmable system
that can be used for plane reservations and directory assistance

by John G. Posa, Microsystems and Software Editor

If telephony could benefit from any
science, it would be the science of
human speech processing. So it is no
wonder that Bell Laboratories re-
searchers have been acquainting
themselves with this field for years.
But despite attempts to mimic
human speech production with elec-
tronic hardware, few such systems
have reached the commercial do-
main. .

This is especially true of speech
recognition systems, often said to be
an order of magnitude more difficult
to design than their counterparts,
speech synthesizers.

For telephone use, demands ap-
pear to be the most stringent. The
ideal recognizer would be capable of
handling continuous speech, be

speaker-independent, and be both
accurate and fast (see “Recognizing
recognizers”). Larry Rabiner and
Aaron Rosenberg, technical staff
members of the acoustics research
department at Bell’s Murray Hill,
N.J., facility, have met these
requirements with a single program-
mable word-recognition system.

Two versions. They have coded it
(in Fortran) to pick out words in a
spoken sentence, but the result is
speaker-dependent. They have also
modified it to be speaker-indepen-
dent, but the system relies on
isolated words. It seems all that is
left to do is to combine the algo-
rithms into one inexpensive system.
That, of course, is easier said than
done.

Recognizing recognizers

Speech-recognition systems can be characterized in a number of ways. They

can be either word-oriented or phonetically based, for example. Systems
geared around whole spoken words have stored in memory reference models
or templates of the words in their vocabulary. These templates are assimi-
lated during the machine’s training period, whereby one or more speakers
repeat the words. Their utterances are digitized, stored, and later used as the
basis for judgment of the incoming speech. Phonetic systems are simitar,
except that in place of words they usually use phonemes, generally agreed to
be the basic noises in human speech.

Recognition machines can also be either speaker-independent or -depen-
dent, although some systems can be both. Speaker-independent systems,
the more elegant, do not care who is doing the talking. Speaker-dependent
machines can only be used by the individuals who trained them.

Word recognizers, too, can be speaker-independent. This is managed by
training the system with a larger cross section of talkers to arrive at a flexible
set of reference templates for each word. Incoming words are then
compared with all the reference patterns for each word with the probability
of success being related to the number of templates and the method by
which they were obtained.

Finally, such systems may or may not accept continuous speech. For true
continuous operation, the talker need not pause between words or give the
machine any indication of beginnings or endings. It is left up to the system to

discover what is valuable speech information and what is not.
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The most recent work at Bell
actually dates back about five years,
when Fumitada Itakura took a leave
from Nippon Telegraph and Tele-
phone Public Corp. to do two years’
research at the U. S. lab. Itakura is
one of the most prominent names in
speech research, for he formulated
some of the basic principles of linear
predictive coding, now heralded as
the key to recognition and synthesis
at low data rates. Texas Instruments
Inc., for example, uses the coding in
its Speak & Spell chip [Electronics,
Aug. 31, 1978, p. 190].

To demonstrate continuous speech
recognition, Rabiner, Rosenberg,
and Itakura set up an airline flight-
reservation system, still being im-
proved. It is speaker-dependent and
word-oriented and has a vocabulary
of over 125 words associated with
airline information. Names of cities,
times of day, and other words like
“fare,” “nonstop,” and “‘seat” are
included in the machine’s word list.

To operate the machine, a user
picks up the phone and asks ques-
tions about flights. Responses come
from a synthesized voice.

Cerebral approach. If in the course
of a conversation the machine is
asked, “How much is the fare?” it
will first examine the very beginning
of the question and develop a small
table of words, time frames, and
probabilities. The time frames are
listed using two values, a beginning
and an end, and the probability indi-
cates the likelihood the associated
word is in that time frame.

After the first table is constructed,
the system bites off more of the
sentence and builds a second table,
using as its time-frame beginnings
the end values developed in the first
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table. However, for each entry in a
table, there will be several possibili-
ties for the next word, so that each
successive table grows almost expon-
entially in size, even when the ridicu-
lous possibilities are ignored. When
the machine is finished making all
the tables, which takes under two
minutes for this particular question,
it adds up all the probabilities to find
the most likely sentence. It is accu-
rate more than 90% of the time for
the words themselves, and over 70%
correct for the entire sentence.

Rabiner and Rosenberg’s latest
version of the machine, created
primarily by using a novel approach
to the template-making process, is
adapted to telephone directory as-
sistance, and its big feature is that it
works independently of the speaker.
The system, which can understand
most American dialects and some
foreign accents, currently recognizes
39 spoken words. Twenty-six of the
words are the enunciated letters of
the alphabet, 10 are the numbers O
through 9, and the remaining 3 are
“stop,” *“error,” and ‘“‘repeat.” To
obtain a telephone number through
the experimental system, the caller
simply spells out the first five letters
of the last name and the initials,
pausing for at least a tenth of a
second between the letters.

In training. The system uses three
modes of operation. When it is being
trained (mode 1), 100 test speakers,
half male, half female, say each of
the 39 words. The words are passed
through an autocorrelation analyzer,
which averages the input with a
time-shifted version of the speech
itself. The result of this averaging is
a number of coefficients (9 for each
45 milliseconds of speech) used later
to calculate a model of the speech
patterns.

During the clustering process, the
second mode, the coefficients for the
same word from each speaker are
compared to pinpoint any similari-
ties. With the help of Steve Levin-
son, another Bell researcher, Labiner
and Rosenberg discovered an inter-
esting bonus during the clustering of
the words: only a dozen coefficients
(instead of a full 100) were required
to recognize the speech of a broad
population.

When the system is used, the call-
er’s words are pitted against all 12
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reference templates to find a match.
This takes approximately 5 seconds
per spoken letter, for a total of less
than a minute for the entire name.

If the computer makes a mistake
in judging a letter, it will look for a
name that is not in the directory.
Failing to find a match as it builds
up a name form left to right, it
substitues the next most likely letter

and looks again. The combined
efforts of the recognizer and this
self-correcting strategy yield a sys-
tem that is correct 97% of the time.

Labiner points out that an advan-
tage of the Bell designs is that they
are algorithmic in nature. *“No
heuristic logic is involved,” he says,
“the system can be used for one
application one day and another the
next, without changing anything
except the program.”

Although other groups at Bell
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into -11’s. We are too.

Labs are studying linguistics in
general, and phonemes in particular,
for possible incorporation into the
machines, the experimental Bell rec-
ognizers are all word-oriented. Also
common to the systems is the hard-
ware. For one thing, “They all make
use of the telephone,” boasts Rosen-
berg. The phones are not just
connected directly to the system; it
has its own extension, which
the researchers dial up. The ma-
chines also rely on a Data General
Eclipse S/230 computer and, for the
fast multiplications, a MAP-200
floating-point array processor from
CSP Inc., Burlington, Mass.

The researchers agree such equip-
ment is overkill. For the speaker-
independent system, for example,
“you’d need a fast dedicated multi-
plier on the input, a microprocessor
for the analysis process, and a bank
of microprocessors for the compari-
sons with the reference templates,”
says Rabiner.

“It would require about one
microprocessor for every 10 words in
the vocabulary and one multiplier
for every 40 words. It could probably
be done with today’s components for
about $2,000, but nobody has really
done a detailed hardware analysis.”

Better. As for the future, Rosen-
berg states that efforts will continue
to make recognition systems more
capable: to have larger vocabularies,
to be more speaker-independent, to
be more natural to use, and to
correct poor grammar.

Competent recognizers could be
applied to several tasks, especially in
the telephone system. Besides direc-
tory assistance, which would be
beneficial in itself, people could dial
a phone simply by saying the
number they wished to reach. This
would further reduce the number of
mechanical components, possibly
eliminating them altogether.

And when synthesis and recogni-
tion are used together, the possibili-
ties are startling. Consider a system
that would allow a conversation
between people who do not speak
each other’s language—for example,
a machine that could recognize Eng-
lish, translate it to French, then do
the opposite in the other direction.
Though he admits it is possible,
Rosenberg adds, “You won’t see that
tomorrow.” O
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Manufacturing

Lasers attract chip makers

Their precision in annealing the damage

of ion implantation spurs research around the world

by Ben Mason, New York bureau manager, and Robert Brownstein, San Francisco regional bureau

Don’t look now, but high-energy
lasers may be about to invade semi-
conductor manufacture. If experi-
ments in laboratories around the
world bear fruit, laser heat may be
used to anneal wafers after ion
implantation (or to replace ion
implantation itself), to enlarge the
grain size of polycrystalline silicon,
to trim devices such as zener diodes,
and to form metal contacts. There
are many other possible uses.

What makes all this possible is the

precision of the laser beam, which
heats only the small spot it hits and
to a depth that can be fine-tuned.
“The laser gives you another control
knob,” says Walter L. Brown, head
of the radiation physics research
department at Bell Laboratories’
Murray Hill, N. J., installation.
Control. It is not just a matter of
controlling the time and area of the
heating more precisely, he explains.
“You also control the wavelength of
light interacting with the wafer. So

you’re managing extra variables and
getting extra flexibility.”

The notion of using laser heat in
semiconductor manufacture burst
upon the research community in
mid-1977. Among the labs investi-
gating it are Bell in Murray Hill; the
electrical engineering department at
Stanford University; various semi-
conductor makers, including over-
seas manufacturers such as Siemens
AG, NV Philips Gloeilampenfabriek-
en, Hitachi Ltd., and Plessey Ltd.;
the Oak Ridge National Laborato-
ries, run by Union Carbide Corp. for
the U.S. Government; and Lock-
heed Missiles and Space Co.

No ovens. What sparked this inter-
est were reports from the Soviet
Union of preliminary work with
lasers as an alternative to the oven-
heating necessary to restore the
single-crystal structure of silicon
after its disturbance by high-energy
ion implantation. This thermal an-
nealing takes about 30 minutes at
1,000°C, and, while reforming the
silicon, can curl the wafers.

Scanning a laser beam across the
implanted areas of the wafers, or
hitting an oxide-masked wafer with
a beam that can cover from a third
to all of the surface, appears much
faster, perhaps less costly because of
its speed. Whether or not this proves
the case, “if the more expensive laser
method gives a higher yield, the
price of that method is secondary,”
says Eberhard Krimmel, head of the
Munich research team investigating
laser annealing for Siemens.

Investigators of laser annealing

Hot flashes. Neodymium YAG laser, in
green portion of spectrum, pulses its spot
onto silicon wafer at Western Electric lab.
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seem generally to agree with Krim-
mel, although research is hardly far
enough along for cost-accounting.
However, diverse approaches are
emerging from the labs.

A major question is whether to use
the liquid or solid mode of laser
annealing, and a related one whether
to use pulsed- or continuous-wave
lasers. The liquid mode actually
melts the wafer surface to a careful-
ly controlled depth, causing rehomo-
genization of the silicon and, as a
bonus, activating the ion impurities
better than oven annealing. The solid
mode is more like the oven method,
heating the wafer for over a millise-
cond to somewhat less than the melt-
ing point. It does not leave rough
surfaces—sometimes a problem with
the melting mode—but, unlike the
liquid mode, depends on such factors
as crystal orientation and the con-
centration and type of ion impurities,
Brown says. The solid mode also
requires more energy over a longer
time, so it is more expensive.

Pulsed lasers. Most experimenters
appear to be working with the liquid
mode, the majority using Q-switched
ruby or neodymium yttrium-alumi-
num-garnet-pulsed lasers to get the
microsecond flash of energy neces-
sary to melt the silicon. Scientists
working on the solid mode, notably
James F. Gibbons at Stanford Uni-
versity in Stanford, Calif., generally
use a continuous-wave gas laser.

A big advantage of the laser is its
selectivity: only wafer areas dam-
aged by ion implantation need be
treated. On the other hand, the beam
in both pulsed and continuous-wave
lasers is small in relation to the
wafer, so it takes longer to anneal
large areas. Plessey’s Alan Clark
Research Center in Caswell, Eng-
land, is working with masking tech-
niques that could cut the time.

Plessey puts down a silicon-oxide
mask over the entire wafer, leaving
windows where ion implanting takes
place. Then it is possible for the laser
beam to sweep across the wafer,
annealing through the windows.
With a big enough beam, an entire
wafer could be annealed in two or
three pulses—eventually, perhaps,
with a single pulse.
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Nor is silicon the only material
under study. Thomson-CSF’s central
research lab in Corbeville, France,
for one, is working with gallium
arsenide.

If the big-beam method pans out,
competitive throughputs may be
obtained, says Siemen’s Krimmel.
“We are shooting for a throughput
of one 3-inch wafer every 30
seconds, which matches that of typi-
cal ion-implantation equipment and
is also the goal of other companies.”
That amounts to 60 every half hour;
the wafer boat in an annealing oven
typically handles 50 wafers.

One use of the single-beam that
could answer researchers’ prayers is
in annealing photovoltaic silicon
cells. A team led by Michael Lopez
at Lockheed Missiles and Space Co.,
Sunnyvale, Calif., has succeeded in
turning out 15% efficient solar cells
using a conventional YAG laser with
a 2-mil spot size. Oven-annealed
cells reportedly are averaging 8%.

However, the DOE also wants to
slash the cost of solar electricity
from the present $11 per peak watt
to 50¢, and the secret here is mass
production of the cells. Since the
entire wafer is implanted with ions
to make the solar cells, a wafer-sized
beam is the key, Lopez thinks. Lock-
heed will buy a laser with a 1-in. spot
and a repetition rate of four pulses
per minute—but lasers with beams
even as big as the present 3-in. wafer
diameter are still a dream.

Electron beams. Well beyond the
dream state is a strong competitor of
the laser for semiconductor applica-
tions. Pulsed electron-beam techni-
ques are also under consideration for
such tasks as annealing solar cells,
and at least one company is readying
equipment.

With laboratory work still the
order of the day in laser annealing,
some side effects remain to be fully
investigated, says Bell Labs’ Brown.
For one, the rapid buildup of heat in
the silicon may be creating point
defects—atoms missing or out of
place. The electrical effects of these
defects are unknown at present, he
says, and “modest heating following
the annealing can dramatically re-
duce the defects.”

A second side effect may be strain
defects in the crystal created by the
very small, very intense heat spot,

Brown says. While it looks as if this
effect will be no problem, investiga-
tion is far from complete, he reports.

It is not only single-crystal silicon
that responds to the laser’s heat. At
Stanford, Jim Gibbons is using
continuous-wave lasers to lower the
resistance of polycrystalline silicon.
Polysilicon is used for interconnec-
tion and ohmic contacts, where low
resistance is crucial.

Gibbons increases the size of the
material’s grains, apparently by
melting the surface with the cw
beam. Most of the impedance is in
the boundaries between the grains;
the larger the grains, the fewer the
boundaries. He reports typical re-
sults of a drop in sheet resistance of
boron-implanted samples from 12.5
megohms per square centimeter to
269 ohms/cm?.

Bell Labs has worked with polysil-
icon’s grain size using the pulsed
lasers at Western Electric Engineer-
ing Research Laboratory in Prince-
ton. Walter Brown reports that slid-
ing the pulsed spot across the surface
caused the molten grains to orient
themselves in the direction of the
motion, further cutting resistivity.
He says that Bell, as well as
Gibbons, is investigating the possi-
bility of growing the conducting path
as one grain. Philips’ research unit in
Amsterdam and the Siemens team
are also studying grain growth.

No more implantation. Most labs,
in fact, are investigating several
potential laser applications on semi-
conductor production lines. Among
the uses under study at the Oak
Ridge labs in Oak Ridge, Tenn., is
bypassing the fussy and troublesome
ion-implantation process.

*“Ion implantation is very costly,”
says Rosa Young, a research staff

. member at the labs. “You can avoid

it with electron-beam evaporation of
a film of the doping material and a
laser driving it in.”

The Oak Ridge researchers are
using pulsed lasers to melt the silicon
surface with a power of 1.2 to 1.5
joules per square centimeter. Young
expects that “any kind of painting or
spraying technique” could replace
the electron-beam evaporation, cut-
ting costs even more.

Additional reporting came from Arthur Erikson, Paris; John
Gosch, Frankfurt, Kevin Smith, London; and Pamela Hamil-
ton, Boston.
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Solid state

Shortages have an air of déja vu

Double ordering of semiconductors rakes up five-year-old
coals, with worst pinches in high-technology devices

It hasn’t reached the panic stage yet,
but unprecedented demand for semi-
conductors has forced manufacturers
to stretch delivery lead times and, in
some cases, resort to allocation.

The result has been an outbreak of
double ordering, the first since the
bad old days of the 1974 slump, in

by Howard Wolff, Assistant Managing Editor

which users place orders with several
sources —distributors or manufac-
turers—to ensure eventual delivery.
Most of the demand and shortage is
in the high-technology products,
with low-power Schottky integrated
circuits singled out repeatedly. One
Texas observer says that lead time is

40 to 52 weeks, and some manufac-
turers are refusing to take orders. He
attributes the problem to Texas
Instruments Inc. “because TI occu-
pies about 42% of the market. And
once they get into trouble, it shifts
onto the balance of the market and it
ain’t long until nobody’s got no-
thin’” Acknowledging the stretch,
TI has put its customers and distribu-
tors on allocations for most transis-
tor-transistor-logic parts as well as
random-access and erasable pro-
grammable read-only memories.
This program is very well received
by customers, according to TI.

Wherever the shortage starts, the
consensus is that not only is low-
power Schottky being quoted at up
to a year [Electronics, Feb. 15, p. 50],
but the squeeze also is being put on
standard Schottky parts. There, the
lead time in some cases is nine weeks
as opposed to five weeks only a
month ago.

The ripple effect of such a situa-
tion is not being felt yet, but can’t be
too far behind. In Southern Califor-
nia, for example, where minicomput-
er manufacturers are big users of
Schottky circuits, the delay in
getting parts—now only up to 26
weeks—has not yet hurt. However,
the feeling is that machine deliveries
will be hard hit by the year’s end.

Also vulnerable. Memory devices
are not immune to the pinch. At
Mostek Corp. in Carrollton, Texas,
national sales manager Dick Konrad
says, “Unquestionably, we will have
to allocate some products” beginning
this month. The primary products in

Trying to keep up. With demand for their
products at a peak, semiconductor makers
are working three-shift days to keep pace.
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high demand from Mostek are
4,096- and 16,384-bit dynamic
RAMSs, 4-K static RAMs, and model
2716 E-PROMs. For the dynamic
parts the lead time has stretched to
22 weeks; for the 4-K static devices it
is at 16 to 18 weeks. As for the
2716s, since Mostek is just beginning
to build them, the company has not
made any long-term commitments,
though “we could extend the lead
time to six to nine months,” says
Konrad.

The reason for the shortages is not
only production problems. In fact,
manufacturers are turning them out
at higher-than-ever rates. For exam-
ple, Mostek says it is building 4-K
dynamic RAMs at a pace exceeding
its annual plan, while its 16-K parts
production is right on schedule, It
also has been running triple shifts for
some time, and is bringing up a new
fabrication line in Carrollton with a
second one scheduled to be running
by the end of the year.

National Semiconductor Corp. in

.Santa Clara, Calif., points to anoth-

er aspect. Frank J. Barone, director
of bipolar memory components, says
that in short supply are wafers
coming in one end and program-
mable ROMs going out the other.
The wafer shortages began to appear
three to four months ago, says
Barone, and supplies are now 10% to
15% short.

Progammable ROMs began to
stretch out before Christmas, when
delivery was 4 to 6 weeks, until last
month when the time stretched to 20
weeks. Barone attributes the short-
age partly to 8- and 16-K program-
mables *“‘getting into production and
eating the capacity for 1- and 4-Ks.
But when a 4-K comes out, it doesn’t
replacea 1-K.”

What’s next. Whether the situa-
tion gets as bad as it did five years
ago “depends on whether the semi-
conductor manufacturers allow it to
happen,” says Mostek’s Konrad. If
the situation gets too bad, he intends
to ask customers and distributors to
cancel or reschedule their standing
orders. That would have the effect of
forcing users to scrutinize their
orders to determine what they really
need.
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COMPUTER LABS TEAMS UP

AN ADDED
DIMENSION IN
MULTE-MHZ A/D AND
D/& CONVERTERS

Computer Labs is the world
leader in high speed A/D
and D/A data con-
verters. So it makes
a lot of sense for
Computer Labs to
team up with the over-
alldata converter leader,
Analog Devices. And this means that all your
data converter needs can now be served
from a single source — everything from dc
to multi-MHz in instruments, modules,
hybrids, and monolithics.

Computer Labs puts Analog Devices on
a fast track with its design and manufac-
turing expertise in high speed radar and
video data converters and very fast hybrids,
150 products in all. Analog Devices brings its
technological and customer support to
Computer Labs in terms of sales and service,
technical literature and documentation and
application engineering. Which adds a new
dimension to Computer Labs’ wide range of
high speed A/D and D/A converters, track
and holds, deglitchers, and operational
amplifiers in applications
like computer interfacing,
radar digitizing, digital
communications,
sonar systems and

graphic display.

PRODUCTS LIKE THESE.

--------

MOD-1005 HIGH SPEED VIDEO A/D CONVERTER
M 10 bits @ 5-MHz word rate B Single PCB construction,

only 27 sq. in. @ Built-in track-and-hold with 25 psec. aper-

ture M 20-MHz analog input bandwidth @ Only 10-watt
power dissipation Il Signal-to-noise ratio greater than

58 dB @ Noise power ratio greater than 49 dB Bl Complete
and self-contained with integral track-and-hold, encoder,
timing circuitry, and output latches Bl Needs only power
and encode command #12-bit version available soon

COMPUTER LABS
~NALOG OEVICES

MATV-SERIES VIDEO A/D CONVERTERS
M 8 bit accuracy, guaranteed monotonic M Ultra-high

speed, dc to 20 MHz word rate B A family of the most eco-

nomical video A/D’s available featuring 11, 16 and 20 MHz
word rates M Allin 5.5” by 4.38” by 0.85” modules B Seif-
contained modules include input buffer, encoder, internal
reference, timing circuits and buffered parallel output W
Needs only power and encode command B Ideally suited
for digitizing color television at three to four times NTSC
or PAL subscriber frequencies as well as video time base
corrector and frame synchronizer applications.




WITH ANALOG DEVICES.

HTS-0025 ULTRA-HIGH SPEED TRACK AND HOLD
Ultra-fast aperture of 20 psec.  Exceptional 20 nsec.
acquisition time  Excellent 0.01% linearity  Highly reli-
able hybrid construction  Active laser trimming to null dc
offset, hold pedestal, and switching transients  Hi-Z FET

input of 10 ohms  High output current can drive
50-ohm load.

COMPUTER LABS
ANALOG DEVICES

A/O CONVERTER
HAS-1202

HAS-1202 FAST HYBRID A/D CONVERTER
B 12-bit resolution M Exceptional accuracy of 0.012% of
FS. W Low power, 1.8 Watts Ml 2.2 (sec. typical conversion
time M Available in a glass or metal 32-pin DiP i Complete
and self-contained for adjustment-free operation, no
external pots required. :

COMPUTER LABS
ANALOG DEVICES

D/A CONVERTER
HDS-1280

HaARE N USA

HDS-1250 HIGH SPEED
CURRENT OUTPUT D/A CONVERTER
M Fast 12-bit hybrid microcircuit ™ Ultra-fast settling time,
S0 nsec. to 0.025% of FS. W Guaranteed monotonic ®0.85
Watt power dissipation M Adjustment-free operation, no
external pots required M Full 10mA output current.

f/'_

YOU'RE
THE WINNER.

With this combined strength, Analog
Devices and Computer Labs will continue to
lead the industry in data conversion prod-
ucts through the use of innovative circuit
designs and advanced processing technolo-
gies. Which will lead to industry break-
throughs like monolithic high-speed video
A/D converters and a lot more.

Because Computer Labs and Analog
Devices have teamed up, you get the
broadest line of converters available from a
single source. A complete family of dc to
multi-MHz A/D and D/A converters encom-
passing bipolar, CMOS and I2L technologies,
from 8 to 18 bits available as instruments,
modules, hybrids and monolithics.

For complete information on the
products described here, call Ed Graves at
(919) 292-6427. Or write Analog Devices,
P.0. Box 280, Norwood, MA 02060.

ANALOG
DEVICES

WAYQUT IN FRONT.

—

Anaiog Devices Inc , Bcx 280, Norwood, MA 02062 East Coast (617) 329-470C, Midwest (312) 894-3300, West Coast (213) 595-1783, Texas (214) 231-5094, 8eigium 031 37 43 03, Denmark
1021845800, England 013410 46 6, France 686-7760, Germany 089 530319, Japan 03 2¢€ 36 82 6, Netherlands 076 879 251, Switzerland 022 319704, and representatives around the world
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Probing the news

Commentary

Equipment makers worry over VLSI

Anxious about technical and financial problems, semiconductor
production firms feel the V in VLSI stands for Valium

Some disturbing thoughts about the
arrival of very large-scale integra-
tion are now causing semiconductor
equipment manufacturers to lose
sleep. They are suffering from a bad
case of future shock, because the
future is now.

Certainly the equipment suppliers
have it made this year. It looks as if
these companies will breeze through
1979 as domestic and overseas
customers continue to demand more
and more lithography equipment,
sputterers, and the like.

But the reason for sleepless nights
is the glamour technology of the
1980s—very large-scale integration,
perhaps the stiffest challenge these
firms have had to meet. Their inge-
nuity and financial resources will be
tested to the fullest to develop what
amounts to a quantum jump, a
brand-new generation of production
equipment and materials. The nub of
the problem is that the production
machines of the 1980s must be able
to turn out devices with line dimen-
sions much smaller than today’s 3 or
4 micrometers, at a price users can
pay. Moreover, this equipment must
be reliable in a production environ-
ment.

Hard realities. While the compa-
nies that supply the semiconductor
industry with capital equipment
have been worrying about the VLSI
challenge, they apparently had not
anticipated coming to grips with the
problems quite so soon. This situa-
tion surfaced at the recent Semicon-
ductor Equipment and Materials
Institute (SEMI) annual conference
in San Diego, Calif., where top
consulting firms involved in the

semiconductor industry warned at--

tendees to get cracking.
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by Larry Waller, Los Angeles bureau manager

tage are dim, he concedes.

Taking on the Japanese

In contrast with most U.S. business, head-butting on prices with the
Japanese does not scare semiconductor production equipment makers.
Executives of these and U. S. materials suppliers attending the SEMI meeting
in San Diego agree they have about a 30% lower price advantage.
Surprisingly, the main reason, in the opinion of one Silicon Valley manufac-
turer, is that U. S. facilities use less labor; in addition, the appreciation of the
yen helps. “‘We already beat them outside,”” this observer says, ‘‘and could
do the same on their home ground if we could sell freely there.” But
prospects for lifting the trade restrictions that keep U. S. firms at a disadvan-

“Forget this year, because you're
already locked into it,” one speaker
advised. “Instead, focus your plan-
ning on 1981.”

In fact, 1981 was labeled “‘your
biggest transition ever” by veteran
consultant Glen R. Madland, presi-
dent of Integrated Circuits Engi-
neering of Phoenix, Ariz. “A time
cycle that takes longer to react to
makes it imperative that planning
start right now,” he added. This
admonition surprised many who had
figured that there was time.

As if the technological problems
are not enough, soaring costs are
also a headache. One example is the
new direct-step lithography system,
which involves incremental scanning
of the wafer rather than scanning
the entire wafer at once. The direct-
step method, while an improvement,
costs up to four times more than the
present lithographic method. It
means that equipment firms will
have to tout improved productivity
to justify higher prices.

Broke. In the VLSI era, financing
the equipment goes beyond the usual
paying for R&D and capital expan-
sion and must actually consider
whether the customer can afford to

buy. For example, Frederick L.
Zieber, director of industry service
for Dataquest, points out that in the
early 1970s a $2 million fabricating
module could turn out some $20
million worth of products. Today,
however, it takes $10 million to
acquire an equivalent module that at
best can do $30 million in products
largely because of the steep price
declines in the semiconductor indus-
try. Clearly the industry is reaching
what seems to be the point of no
return. In addition, the semiconduc-
tor firms are already strapped for
capital from financing the explosive
growth of the past three years.

The implications of all this advice
to SEMI members of course go
beyond this segment of the electron-
ics industries. Essentially, the time-
table for preparing for VLSI has
moved up sharply in a period of tight
capital. As a result, the entire indus-
try has to reexamine its plans. Users
expecting to design with VLSI may
actually have to wait until capital
expansion funding catches up with
the technology. Therefore, the mes-
sage to SEMI at San Diego was
actually a message to the entire elec-
tronics community. O
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PC Connectors

give our family the edge.

Circle 97 on reader service card

We can give you the edge with fast
delivery and wide variety in off-the-shelf
PC connectors.

In .100, .125, .156 and .200 inch
spacing you can take your choice for
motherboard or automatic wiring appli-
cations.

You can also pick thecontactyouwant
—gold-dot or gold-plated. Theseinclude
bifurcated bellows, cantilever beamand
bifurcated cantilever beam designs.

Connector housings are available in
glass-reinforced phenolic, diallyl phtha-
late and glass-reinforced polyester
thermoplastic. A variety of mounting
configurations are also readily available.

All have been designed to meet the
applicable performance requirements
of MIL-C-21097, and they're all avail-
able now.

So be sure to have a shipping date in
mind when you contact GTE Sylvania,
CPO, Box 29, Titusville, Pa. 16354
Phone 814-589-7071.

Remember, good connections run in
our family.

SYLVANIA |GB




HP has just re-invented
the universal counter.

LEVEL/SENS TRIGGER I.EVEI.I e'ENS

/ \ i s l.EVEl. /

A'I'TN FIUER

FREO T T RATIO mso 1oV
A A-~g (NEE) A/B STOP .l.

N

Here’s a counter built like no other that HP designed and builds for the
low cost counter has ever been built! S315A. For the resolution benefits of
It’s the new HPS315A. For versatility reciprocal counting, theres a

and speed, it features an architecture MiCroprocessor.

that closely resembles that used in The result is what we call the

our highest performance, highest priced  re-invention of the universal counter—
models. For economy, the design is an innovative, full capability instru-
implemented by a highly complex, ment with features not often found in
multi-family, analog/digital LSI chip instruments costing twice as much.

02825A




Now look what you
get for just $800:

A Full Complement

of Measurements

e Frequency/period to 100 MHz

¢ Time interval with 100 ns.
single shot resolution

¢ Time interval average to 10 ps.

e Period average

e Frequency burst

¢ Frequency ratio

¢ Electronic and manual totalize

Count Any Signal

With full signal conditioning,
just about any signal can be
reliably counted. In addition to
all the expected controls for input
slope, attenuation and ac/dc
coupling, there are, for the first
time, both a sensitivity control
(best for frequency measure-
ments) and a trigger level control
(best for time interval). Plus
you get two aids for noisy signal
measurements: a 100 kHz filter
and a variable, measured time
interval delay to handle input
signal ringing or contact bounce.

You're Never In The Dark
About Triggering

Trigger lights are off if the
trigger level is set too high to count,
they’ll blink when counting
takes place, and they are fully
illuminated when the input amp-
litude is above the trigger level.

Faster, More Accurate
Measurements

Now you can have frequency
measurements significantly more
accurate than with conventional
counters. This is possible be-
cause the 5315A measures period
and computes and displays its
reciprocal—frequency.

The 5315A gives at least 7-digit
resolution, (0.0001%) in 1 second,
for inputs from 1 Hz to 100 MHz.
By contrast, in the same time,

tewwl
nd & &~
| gortrrror o

conventional counters can resolve
1 kHz to only 0.1 % and 10 Hz

to only 10%. At last, the 5315A%
advanced technology finally
brings reciprocal counting out of
the $2000 range.

And, for higher time base
stability, HP offers a temperature
compensated crystal oscillator
(TCXO) option.

Continuously Variable
Gate Times

Being limited to decade values
of gate times are a thing of the
past. The 5315A gives you
continuous adjustability from

50 ms. to 10s, and the instrument

will measure it precisely if you

wish. This means:

e You get the resolution you want
in the most convenient measure-
ment time.

* You get automatic selection of
sample size in period and time
interval averaging for easy,
confident trade-offs between
accuracy and measurement
time.

¢ You get-a more stable readout
for many measurements.

A Faster,
More Certain Readout

Just glance at the big, bright,
amber LED’ and see how easy
it is to read and interpret. The
display is in engineering units—
a 6 exponent for MHz, —6
for ps. It thinks the way you do.

New Confidence in Time
Interval Measurements

A new dimension has been
added to HP-pioneered time
interval averaging: The 5315A
internal CPU truncates the dis-
play to a resolution that is in
keeping with the accuracy. No
longer are there the extra,

meaningless digits you've seen in
the past.

Perhaps the Quietest
Counter Ever

The 5315A will pass Germany’s
VDE 0871/0875 level A limits
forelectromagnetic compatibility,
and the metal-cased 5315B will
pass U.S.A5s MIL STD 461
on RFL. Both are excellent for
RFI sensitive measurements such
as receiver testing.

Take It With You

The rugged polycarbonate case
and optional, sealed lead-acid
battery make it a dependable unit
for use in both plant and field.
And LED: give you full details
on battery status.

A Low Price for a
Lot of Performance
The 5315A brings you per-
formance unequalled by any
counter in its price range, and
many features not often found in
counters costing twice as much.
Price is only $800*; B version
with metal case is $950*; battery
option is $225*; TCXO option
is $100* *Domestic U.S.A. prices only.
Call your nearby HP field sales
office or use this publication’
reply card for complete data on
the most advanced counter for
the money: the re-invented
universal counter.

HEWLETT“FPACKARD
1507 Page Mill Road. Palo Alto, California 94304

For assstance cal: Waslhington (3N} 258-2000, Sheago (312)
255-9800. Atiants (404) 955-1500, Los Angeles (213) 877-1282

HP: MAKING EXPERIENCE COUNT
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Meets a variety

of interconnect needs.
* A wide choice of connectors: "Quickie”
and “Quickie” low-profile females,
female IC, edge card, male DIP, PCB,
and quick-eject vertical and right-
angle headers ... all in a broad range
of sizes.
e Round conductor, flat cable on
0.050" centers.
s A selection of hand and air operated
presses, cable shears, accessories and
strain reliefs.

Efficient assembly saves time,
material and money.
All connectors in the Quickie” system
deliver reliable terminations in just a
few seconds because:

e Cable slot designed
to precisely position
conductor for reliable
termination, higher
yields.

 Sight holes in cov-
er permit visual in-
spection before and
after assembly assur-
ing proper cable
alignment.

e The semi-auto-
matic applicator
completes termina-
tions with a slide
motion reducing
assembly time. Or
choose the manual
applicator designed
to minimize opera-
tor fatigue.

Over seven years proven perform-
ance. You can rely on “‘Quickie”.

“Quickie” connectors are now specifiec by
many of America’s most quality conscious

Circle 100 onreader service card

‘ Du Pont's trademark for its mass termination connectors, cable, presses and accessories.

IDC System
ibiliti',
le

companies. Three high performance
features demonstrate why:

1. Askewed tines firmly hold the wire for
reliable termination.

2. Dual-beam contact
assures redundont pos- &
itive pin connection,

even when sub- -
jected to
vibration.

3. High-
strength plastics
withstand severe
environments.

For a brochure giving details
and complete specifications,
write or call:

The Du Pont Company, Berg Electronics Division

New Cumberland, Pennsylvania 17070.
Telephone: (717) 938-6711.

REG US PRT B TM OFF
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Our system

emulates the 8080 and
the 8085.The Z80.
The 6800. The TMS 9900.
And that’s just
for openers.
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Because
who has time to learn
a new system
when a better chip
comes along?




uP uP and away

Going uPP? Our 8-lane universal expressway
to uP development is wide open.

~ [8086 6802
8085 6800
2-80

Get ;JP to speed Eliminate the o 8080, 6800, 6802, Z-80 and more soon);
with our multistation  traffic jam in your optional in<ircuit emulator, logic
development network. microprocessor development lab. Get  analyzer and every software aid,
off that one-way road to uP-based including BASIC compilers, relocating
product design (with just one macro-assemblers and disassembling

chipmaker’s microprocessor support)  symbolic debuggers. It’s the first

and reduce your per-station cost at the  sensible alternative to the high cost of
same time. How? With our Universal ~ multi-user development support and
Multistation Development Network —  confining single<chip systems.

a distributed processing system that Futuredata, 11205 S. La Cienega Blvd.,
shares disk and printer with up to eight Los Angeles, CA 90045. (213) 641-7700
users simultaneously. Give each user TWX: 910-328-7202.

his own AMDS station with integral

CPU, CRT and keyboard; any one of Cf u t u re @] @ﬁ @)

Circle 104 on reader service card  six supported processors (8086, 8085,




Technical articles

Single-chip n-MOS microcomputer
processes signals in real time

Analog inputs and outputs surround high-speed pipelining processor;
user builds filters, oscillators, other analog systems with E-PROM software

by M. E. Hoff and Matt Townsend, mtel Corp.. Santa Clara, Caiit.

O Digital processing of real-time analog signals, attrac-
tive because the waveforms can be manipulated like
numbers under program control, has been confined to
especially configured high-speed processors that can
handle the calculations necessary. Now, just as the
microprocessor put low-cost computing power into the
hands of the logic designers, a device from Intel Corp. is
offering analog system designers a new tool: programma-
bility, in the form of its single-chip real-time signal
processor, the 2920.

The chip was conceived out of a pressing need for a
programmable circuit to serve the various protocols and
modulating techniques used in telecommunications
circuits. It combines analog-to-digital and digital-to-
analog converters with a specially configured microcom-
puter to build a device with a unique instruction set, one
capable of programming entire analog subsystems.

The kind of functions the 2920 can perform—
filtering, modulating, detecting, limiting, mixing, and
more —usually require lots of passive components, opera-
tional amplifiers, and other such discrete and linear
devices. With few outboard components, the 2920 can
build such complex devices as modems, equalizers, tone
sources, and tone receivers; the 2920 can also be used for
such nontelephonic applications as process controllers
and motor or servomotor drivers.

Programmability is what gives the chip its great
advantage: the contents of its on-board erasable
programmable read-only memory (E-PROM) customizes
it for each application.

Significant differences

The processor in the 2920 differs significantly from a
conventional general-purpose microprocessor. There is
some resemblance: it processes digital data from a
canventional a-d converter at the chip’s input and feeds
the result to an output d-a converter. However, the kinds
of calculations needed for signal processing differ greatly
from those of data processing.

Moreover, since the operation is based on a real-time
sampling system, the 2920 must run through its entire
program each time it receives a data sample from the
input a-d converter. The program execution time deter-
mines the sampling rate, and that in turn restricts the

Electronics /March 1, 1979

operation of the microprocessor in certain ways.

In general, a fixed rate is necessary because the char-
acteristics of any simulated analog system are affected
greatly by it—in fact, even small perturbations in sample
rate can add intolerable noise to a system. Therefore, the
time in which the 2920 runs through its program has
perforce to be fixed.

Cut to fit

To achieve that, the 2920 executes each instruction in
the same amount of time, regardless of the operation.
Also, to ensure that the total program execution time
will never vary, no conditional-jump instructions are in
the instruction repertoire (save for the jump from the
end of the program back to the beginning). Conditional

1. Analog microcomputer. Entire analog subsystems can be
programmed with Intel's 2920 real-time digital signal processor. The
47,000-mil? device surrounds a special central processing unit with
a-d and d-a converters, all under E-PROM program control.
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2. Architecture. The 2920 is programmed with 24-bit instructions, up to 192 of which are stored in E-PROM. The digital section pipelines
instructions to boost throughput and interfaces with the analog section through the data register, which appears as memory location.

operators, however, do allow logical operations to be
carried out without any variation occurring in the
program execution time.

Although these techniques do somewhat restrict
programming, they establish a fixed sample rate, based
on the time needed to execute one pass through the
program. The rate can thus be computed simply as the
instruction execution rate divided by the number of
instructions in the program.
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For digital processing of analog signals on a sampled
basis, the microprocessor must be extremely fast if any
decent bandwidth is to be attained. Nyquist’s theory
dictates that a continuous system can be accurately
simulated on a sampled basis only if the sampling rate
exceeds twice the highest frequency present in the
signals being processed —and most practical situations
call for an even higher sampling rate.

On top of that, since all the calculations associated
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Simulating with sampling systems

The operation of the 2920 finds its basis in sampling
theory, which states that a continuous function (or wave-
form) can be accurately represented by a train of periodic
samples, as long as the sampling is done with high enough
frequency. It is the high sampling rate required —and more
difficult still, the immense computational grind between
samples—that has restricted the digital processing of
analog signals to full-blown machines. The 2920 solves the
number-crunching problem with a pipelined architecture
and a clever multiplication algorithm that requires many
fewer circuits and steps than the shift-add algorithms with
which most computers multiply numbers.

The RLC active filter shown below in A has a frequency
response that produces a complex-conjugate pair of
poles. The characteristics of the filter—its transfer func-
tion, gain, and pole locations— are given by the equations.

The continuous filter can be simulated by the sampling
system in B. The circled Xs represent muitipliers, the
circled ¥ is an adder, and the blocks with z=' represent
timing delays of one sample period. Coefficients 8, and 3
control the filter's frequency parameters, while coefficient
G adjusts its gain.

The equations to the right of the figure give the simu-
lated fiiter’s response. Although a sampling system, the
filter would simulate exactly the continuous function in A,
were the sampling done at infinite frequency: coefficient 8,
= 2e~°" approaches the value 2 as the sample period
tends to zero; similarly, coefficient 8, =
approaches — 1. However, at finite sampling frequencies,
small errors in those coefficients can cause significant
changes in the characteristics of the filter, and all arithme-
tic must therefore be performed with high precision.

A general-purpose digital computer is able to simulate

— e-ZAT

the sampling stage in B with three equations:

Y2 =W
Yt = Yo
Yo = Biyi+ B2+ Gx

where the variables to the left of each equals sign are
assigned the values to its right. Note that each multiplica-
tion involves one variable and one value that is fixed by
the design of the filter. Instructions in the 2920 are set up
to add or subtract a variable from another where the first
variable is scaled by a power of two. Thus a single instruc-
tion could take any of the following forms:

x = y(2%
x = x+ (2%
X = x=y(2%)

The usefulness of scaling by powers of two soon becomes
clear. The coefficients can be expressed in sums and
difterences of powers of two, as in the examples:

81 = 17656 = 2'—2-242-°5
B2 = —0.99414 = —2042-7-2-9
G = 0.00293 = 2-8-2-

which the 2920 can perform quickly and with a minimum
of circuits. The filter stage of B is carried out directly with
2920 instruction in table D. A left-shift of 1 is equivalent to
multiplying by 2, a right-shift of 6 multiplies by 2-¢, and
so on. The mnemonics LDA, ADD, and SUB represent
load, add, and subtract operating codes.

This method permits much faster multiplications by
constants than a conventional shift-add multiplier could
achieve. It is especially effective here because such multi-
plications dominate digital-filter calculations.

A

L Your _ el

P P PR TTY;

T T dc GAIN = A

Vin c Vour MAXIMUM GAIN = 4A/R\/TIC

l ATt = 1/2n\/IILC - RZALT
s PLANE POLES AT —R/2L
' tj e - rR7al”

By =2eTcosbT B, =—e 2T
Y2 WHERE T = SAMPLE PERIDD
a=R/2L
b=\/1/LC- RZ/aL?
de GAIN = G/(1 = 8, —B5)
MAXIMUM GAIN = G/(11 + 8,)

X \'T" (8,27aB,1)
AT t=1/2aT X
cos™ ! (B1{1 =B2)/48,)

B2

p=RI2\/C/L

0.5 1.0 1.5
NORMALIZED FREQUENCY {t/2r,/LC)

D: INSTRUCTION SEQUENCE FOR TWO-POLE FILTER
Instruction

_Operation Sourceﬂ Destination | Shift CoHIRTErLE
(3 bits) | {6 bits) | (6 bits) (4 bits) !

LDA Y1 y2 none equivalent to y, =y,

LDA Yo | ¥ none equivalent to y, = yg

LDA V2 Yo left 1

SUB Y1 Yo right 2

ADD Vi Yo right 6 : now have yg = B, 1

SuB ¥2 Yo none.

ADD Y2 Yo right 7

SuB V2 Yo right 9 | now haveyg =8,y 4+
B2 v2

ADD 5 ’ Yo right 8

SUB X Yo right 10 [ now have yg = 1 ¥1 +
Bav2 +
G x
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3. Sign bit. Adding a sign bit to basic 8-bit conversions yields 9-bit
precision. The 2920 uses a flip switch to supply a correct-polarity
signal from the sample-and-hold capacitor (left) to the comparator
used for successive-approximation analog-to-digital conversion.

with the production of an output sample must be
performed with each sample taken, the microprocessor
must have an extremely high-speed number-crunching
capability. Even a 10-kilohertz bandwidth, for example
would require sampling at least at a 20-kHz rate, or once
every 50 microseconds. A program of, say, 100 instruc-
tions, which was executed at a rate of 50 microseconds
per sample, would require an average instruction-cycle
time of 500 ns—a speed that few minicomputers can
boast.

But the 2920 can do it all on a 47,000-square-mil chip
(Fig. 1), which, moreover, is built with a standard n-
channel metal-oxide-semiconductor process.

Divided in three parts

The 2920, as diagrammed in Fig. 2, divides into three
major subsections: program memory, the arithmetic (or
digital-processing) portion, and the analog input and
output conversion sectiop. The E-PROM program memory
controls both the analog conversion and digital sections
of the chip.

Four analog inputs enter and eight analog outputs
leave the 2920. A multiplexer allows the four analog
inputs to share the input sample-and-hold circuit.
Analog-to-digital conversion is performed by successive
approximation with the output d-a converter, which is
the resistor-ladder type. A demultiplexer provides eight
buffered outputs, each of which has its own sample-
and-hold circuit. The data register links the analog
sections to the digital portion of the chip.

Unusual arithmetic

The microprocessor in the 2920 comprises a two-port
scratchpad random-access memory, a binary scaler, and
an arithmetic-and-logic unit. (The data register used by
the analog portion of the chip is actually part of the
RAM, so that the processor sees the inputs and outputs as
an address location in memory.)

Although the precision of the a-d and d-a converters is
9 bits, internal arithmetic is with 25-bit precision, since
accommodating the buildup of small round-off error
over time requires much higher precision in the interme-
diate calculations than for the final value. Should an
arithmetic overflow occur, the processor saturates: in
other words, it automatically and instantaneously
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4. Folded ladder. The 2920's analog-to-digital converter uses a
resistive ladder, folded into a square array. That configuration mini-
mizes the effects of process inconsistencies and temperature across
the surface of the chip, thus improving overall accuracy.

replaces the result with the largest storable value.

To handle the arithmetic, each of the 40 locations in
scratchpad RAM is 25 bits wide. Addressing, however, is
with a 6-bit word; the additional 24 addresses select
predetermined constants and the analog section’s data
register. To boost throughput, the RAM was designed
with dual-port cells that can be addressed through either
of their ports.

The E-PROM can store up to 192 instructions of 24 bits
each. The instruction format has five contiguous fields:
the digital operator, the source address, the destination
address, the extent of shifting, and the analog operator.
Such a wide word may be likened to a microprogram
word in a computer with a control store, for it performs
several operations at once. In this case, they are
complete memory-to-memory operations.

The lower limit

At the 2920’s fastest operating speed, each instruction
executes in 400 nanoseconds. The largest program the
2920 can handle— 192 instructions —executes in 76.8 us,
and thus yields a minimum sampling rate of approxi-
mately 13 kHz. The worst-case bandwidth of the chip,
according to Nyquist then, is about 6.5 kHz.

Shorter programs will, of course, provide higher
sampling rates. Also, techniques like stacking multiple
copies of a routine can boost the sampling frequency and
hence the possible bandwidth.

To maximize speed of calculation, the 2920 signal
processor uses pipelining techniques. Four instructions
are fetched from E-PROM at once, and the fetch opera-
tion for the next four overlaps execution of the previous
four instructions. Moreover, the arithmetic operations
are equipped with carry-lookahead across the full width
of the accumulator.

The arithmetic-and-logic unit (ALU) carries out such
basic operations as data movement, addition, subtrac-
tion, absolute magnitude, and several logical operations.
Each elementary machine instruction fetches two oper-
ands from the scratchpad RAM, passes the first through
the binary scaler, performs the selected arithmetic func-
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5. One-chip spectrum analyzer. The 2920's resources are sufficient for building an audio spectrum analyzer. The input signal is
gain-controlled, then heterodyned with a swept oscillator; the detected sum signal drives the vertical input of an oscilloscope.

tion, and replaces the second operand with the results of
the operation.

The key to the 2920’s high-speed, high-precision arith-
metic is the binary scaler. Unlike the usual shift-add
multipliers, which require a cycle per bit, the 2920 uses
sequences of scaled additions and subtractions (see *“‘Re-
alizing a complex-conjugate pole pair,” p. 107) in
multiplying variables by constants to reduce the number
of cycles to about a third. (Since most filters used in
analog applications are fixed, multiplications are usually
by constants.)

The binary scaler modifies a value passing through it
by in effect multiplying it by a power of two, or 2%, where
k ranges from +2 to —13. If, as a result, the product is
greater than 25 bits (and hence too large for the RAM),
the ALU saturates and provides a signal on its overflow
output pin. The overflow output is useful during system
debugging for determining when scaled variables are out
of range.

Conditional options

Some of the ALU’s basic operations can operate condi-
tionally, using selected bits of the data register normally
associated with a-d and d-a conversions. The multiplica-
tion or division of one variable by another is made
possible by conditional addition and subtraction, respec-
tively. Finally, conditional operations can perform logic
and can generate discontinuous transfer functions.

The a-d and d-a conversions are given 9-bit
precision with the addition of a sign bit. A flip-switch
circuit, which is shown in Fig. 3, provides the double
economy of appending the sign bit while at the same
time allowing the 2920 signal processor to use only a
single positive-voltage reference.

The d-a converter is built around the folded resistor
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string and switch array shown in Fig. 4. Folding the
resistor string lessens the converter’s sensitivity to
temperature and process variations across the surface of
the chip. That, coupled with the facts that processor
timing is crystal-controlled, that the converter’s accura-
cy is established by an external reference voltage, and
that all internal calculations are digital, adds up to an
analog subsystem that is far stabler than fully analog
counterparts.

The resources of the 2920 are sufficient to provide the
equivalent of up to 40 poles of filtering, or 20 complex-
conjugate pole pairs. That amount is enough to put many
complex analog systems, including a dual-tone multifre-
quency (DTMF), or Touch-tone, receiver on just a single
chip.

The power of the 2920 is dramatized by an audio
spectrum analyzer, which can display the frequency
response of a circuit under test on an oscilloscope. One
such analyzer is diagrammed in Fig. 5. It generates
vertical and horizontal outputs for direct connection to
the oscilloscope and uses heterodyning to mix the input
signal with the signal from a swept oscillator.

Sequence of events

The input signal to be analyzed is first filtered with a
simple external network to remove high-frequency
components that could cause aliasing, or the generation
of spurious signals. Once in the 2920, the signal passes
through the equivalent of a two-pole low-pass filter for
further band-limiting. Next it is modulated, prior to
mixing, by an automatic gain control —simply a division
algorithm whose divisor is derived by passing the abso-
lute magnitude of the signal through a lowpass filter (to
get the weighted average).

A second portion of the program simulates a pair of
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6. Two poles. Spectral analysis of a simple second-order filter
section centered at 400 Hz displays sharp bandpass characteristics.
The two-pole filter uses 10 instructions of the 2920's E-PROM
program memory, leaving 182 instructions for other filter functions.

oscillators, the first of which determines the spectrum
scan rate— hence, the horizontal sweep frequency of the
oscilloscope—and the second of which simulates a volt-
age-controlled oscillator (vVCO) driver by the first. It is
the second oscillator, swept through the range of inter-
est, that beats against the input signal in the mixer.

Dealing with aliasing

Both oscillators produce linear sawtooth waveforms;
but because the program computes sampled waveforms
for these simulated oscillators, aliasing distortion could
be a problem if harmonics in the sawtooth were to
interact with the sampled frequency and produce
spurious frequency components.

For that reason, the output of the second oscillator
undergoes a nonlinear transformation in order to approx-
imate a sinusoidal waveform. The 2920 performs the
nonlinear transformation with a piecewise-linear approx-
imation that combines absolute-magnitude functions and
the effects of overflow saturation in the ALU. The first
oscillator, it may be noted, needs no such transformation
because it operates at such a low frequency that any
harmonics high enough to react with the sample rate are
insignificant.

Good mixer

The mixer uses a multiplication routine to combine
the output of the second oscillator with the filtered,
amplitude-controlled signal under analysis. The output
of the multiplier contains sum and difference frequen-
cies. Only the sum frequency is of interest for the
analysis, and a narrow-band filter extracts it from the
mixer’s composite signal. The amplitude of the sum
frequency corresponds exactly to the input signal level at
a frequency determined by the difference between the
center frequency of the narrow-band filter and the
frequency of the vco.

The 2920’s absolute-magnitude algorithm performs in
effect a full-wave rectification of the narrow-band filter’s

10

MEMORY UTILIZATION FOR SPECTRUM ANALYZER

Read-only Random-access
Module memory memory
words words
Input filter 20 5
Automatic gain control 18 1
Sweep oscillator 5 1
Voltage-controlled oscillator 7 1
Waveform modifier 10 1
Mixer 12 0
Narrow-band filter 30 6
Rectifier 1 0
Lowpass filter 10 2
Total 113 17

output. Finally, the signal is lowpass-filtered to drive the
vertical display. Since both horizontal and vertical
display outputs of the 2920 are delivered as sampled-
and-held signals, some simple external filters may be
used to smooth the display.

The filters used in the spectrum analyzer are single-
pole or complex-conjugate-pole recursive sections. Mul-
tiple pole filters are simply cascades of basic sections.
The 2920 can also simulate finite impulse-response
filters, and can implement zeros either independently or
between pole sections.

The analyzer has a frequency range of 300 Hz to 3
kilohertz, swept 10 times per second, with a resolution of
about 100 Hz. The narrowband filter is centered at
4.5 kHz. The sampling rate is about 13 kHz.

Room to spare

The table shows the amount of program and scratch-
pad memory allocated to each block for the given param-
eters. (Different parameters for the functional blocks in
the analyzer might change the amount of 2920 memory
used in each, however.)

Since the program does not occupy all the RAM and
E-PROM available, more functions could be added or,
alternatively, the sampling rate could be raised to as
high as 20 kHz. As another option, multiple copies of
input sampling and filtering algorithms could be inserted
to increase the effective sampling rate, thereby allowing
use of a simpler anti-aliasing filter external to the 2920
signal processor’s front end.

The 2920 is scheduled for production in the latter part
of this year. Since the chip is a microprocessor and then
some, it must be supported at least as adequately as
current digital microprocessors. Support plans call for an
assembler and simulator that will be resident on the
Intellec microcomputer development system.

Because the arithmetic associated with the design and
optimization of digital filters is extremely complex, a
design-aid software package capable of interactive filter
design and automatic compilation into 2920 assembly
language is also planned. Those packages will equip
analog system designers with all the conveniences users
of conventional microprocessors are by now accustomed
to enjoy. O
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Oxide isolation builds
a better Schottky TTL

Three-stage low-capacitance circuit blends
low power consumption with fast operation

by Bob Bechdolt, Dave Ferris, and Paul Griffith, Fairchid Camera and instrument Corp., Mountain View, Cail,

O In the bipolar logic derby, two Schottky transistor-
transistor-logic families are the current favorites. The
low-power version outruns conventional TTL with a lower
power-delay product, but is not fast enough for some
circuits. Standard Schottky components reign in these
faster applications, but circuit density is handicapped by
power consumption. Intended to supplant both, Fair-
child’s Advanced Schottky TTL (FAST) process technolo-
gy yields parts that operate faster than standard Schott-
ky and use just one fourth the power, making more
complex designs possible.

The first 9 FAST parts are pin and functional equiva-
lents of standard Schottky AND, NAND, OR, and NOR
gates. The next 10 parts will be the data selector/multi-
plexers 74S151, -152, -157, and -158 and their three-
state versions, 74S251, -252, -257, and -258. The
remaining two chips will be the dual four-input multi-
plexer 74S352 and its three-state version, 74S353.

Designing a high-speed, low-power TTL family of this
kind begins with a thorough analysis of the limiting

factors of conventional circuits. This can be done by
examining the impact of each transistor in a design.
Figure l1a shows how a typical two-input NAND gate is
currently realized with low-power Schottky-TTL techno-
logy. Total delay in such a circuit can be expressed in
terms of charge-control effects, which describe the
behavior of a transistor in terms of charge distribution,
and space-charge capacitance.

Types of capacitance

Fixed charge and mobile charge each produce a
specific type of capacitance. lonized donor and acceptor
impurities near the pn junctions create a stationary
charge that results in space-charge-layer or junction
capacitance. Figure 1b shows the equivalent circuit of a
transistor when these parasitic effects are taken into
consideration. The space-charge-layer capacitances of
the base-collector and base-emitter junctions, Cic and
Ci., are directly proportional to the junction areas. The
collector-substrate junction has a space-charge-layer
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1. Parasitics. Shown in (a) is how a two-input NAND gate would be built with conventional low-power Schottky-TTL. The delay through such
a circuit is due to the parasitic capacitance in the diode and transistor junctions. Shown in (b) is how the parasitic eftects look schematically.
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2. Going, going . . . Isoplanar technology (c) replaces the p-type isolation diffusion in conventional planar processes (a and b) with an oxide
sidewall. In the isoplanar Il process (d), the emitter terminates at the oxide wall of the isolation, greatly reducing size and parasitic effects.

capacitance, C, proportional to the transistor’s collector
area. Because these junction capacitances are propor-
tional to area, they are diminished when physical geome-
tries are scaled down.

The diffusion capacitance, C,., arises from the mobile
minority carriers associated with forward current in the
neutral base and emitter regions and the space-charge
layers. It is proportional to both the forward transistor
current and the forward transit time, 7¢, which is
inversely related to the current gain-bandwidth product,
fy, of the transistor. The higher the fy, the lower the
forward transit time. Thus, Cq. is low at low currents and
is less significant on transistors having a high fy.

Another parasitic effect

The mobile minority carriers associated with reverse
current in the neutral base and collector regions and the
space-charge layers generate the diffusion capacitance
Cq. It is proportional to the reverse (not forward)
current and reverse transit time of the transistor. By
Schottky-clamping the transistor properly, this reverse
current can be substantially reduced and C4 will be
negligible. The Schottky diode, however, adds another
capacitance, Cjg (not shown in Fig. Ib). The model for a
Schottky-clamped transistor is therefore different from
that shown in Fig. 1b in that Cq is eliminated and Cj is
replaced by Cic + Cj.

To turn on a Schottky-clamped transistor, the base-
emitter junction must be forward-biased, requiring that
the base current charge the capacitances Cic and Cq.. As
the transistor turns on, collector current flows and the
collector voltage falls to its lowest or saturation value.
The capacitances Cj;, Cq, and C. are discharged
through the transistor while this is happening.

Conversely, to turn off the transistor, the base voltage
is reduced, creating a negative base current that flows
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out of the transistor and discharges C;. and C,.. As the
transistor turns off, collector current stops flowing.
Instead, the current supplied to the collector charges up
the capacitances Cj., Cjs, and C.

The time required to charge a capacitor is proportion-
al to the value of the capacitance and inversely propor-
tional to the current charging it. One way to speed
charging time is to increase the charging current. But
the diffusion capacitance is directly proportional to the
forward transistor current (which is all of the current in
a Schottky-clamped transistor), so that the time required
to charge the diffusion capacitance will be independent
of the charging current and proportional only to the 7¢ of
the transistor. Consequently, adding more power to the
circuit will help only until the time to charge the junc-
tion capacitance becomes small compared to the time
required to charge the diffusion capacitance. Above this
point, circuit delay is independent of power.

To decrease the delay at a given power level in the
low-power region where the delay is inversely propor-
tional to the charging current and proportional to the
junction capacitance, the junction capacitance must be
decreased. This implies a reduction of the area of the
junctions, that is, devices with small geometries. In the
high-power region the delay is proportional to 7¢ and
since 7 is inversely proportional to fr, transistors with
very high fy are desirable.

With the requirements for making high-speed TTL
circuits established, namely small-geometry transistors
with high current-gain-bandwidth products, the next
step is determining how to best fabricate such devices.
The planar process is a good starting point, since it is
relatively simple and well-known. But it has one impor-
tant disadvantage: planar devices are fairly large and
cumbersome. The major problems in reducing the area
of a planar transistor concern the lateral diffusion of the
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3. Which input? Three basic circuit designs were examined to find the best. Circuits in (a) and (b) each use two stages of gain, while the
circuit in (c) has a third stage, Q1. Each design has tradeoffs, but the three-stage type’s high thresholds and noise immunity win out.

junctions and photolithographic misalignment.

Figure 2a shows the lateral geometry and cross section
of a planar transistor. The minimum geometry is deter-
mined by several factors, including:
® The smallest emitter-contact cut that can be detined
with both mask- and wafer-production control.
® The size of the emitter diffusion, which is determined
by the amount of misalignment that can exist between
the emitter contact and the emitter mask.
® The size of the base, which must be large enough 1o
contain the emitter and base contacts under worst-case
misalignment.
® The distance between the base contact and the emit-
ter, which must be large cnough to prevent contact
should both be misaligned.
® The minimum size of the n-type silicon “tub,” which is
determined by the side diffusion of both the p-type base
and p-type isolation diffusions, as well as the possible
misalignment of thesc two masks.

Only the arca under the emitter in a planar transistor
is active. All of the junction capacitances associated with
the area outside the emitter are parasitic and they
degrade the device’s performance.

The conventional planar process is improved with the
washed-cemitter process (Fig. 2b). This exploits the emit-
ter’s side diffusion into the base and also uses the base
oxide for junction passivation. As there is no need to
leave any emitter oxide on the transistor after diffusion;
the emitter is said to be washed frec of oxide.

Misalignment between the emitter-contact cut and the
edge of the emitter diffusion is eliminated, so the emitter
can be as small as the smallest oxide cut that can be
defined, and the parasitic arca of the emitter outside of
that cut is eliminated. Furthermore. the base region and
the silicon tub can be reduced by the same amount as the
emitter. Nevertheless, a significant amount of parasitic
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capacitance remains due to the areas of the base and the
n-type silicon tub outside of the emitter contact.
Although other improvements in photoprocessing can
reduce the overall size of a planar transistor, a funda-
mental limit is reached: most of a planar transistor’s
capacitance is inherently due to parasitic effects.

Isoplanar speed

Isoplanar technology is a major departure from
conventional planar processes in that it eliminates the
p-type isolation diffusion and replaces it with an oxide
sidewall. The lateral geometry and cross section of an
Isoplanar transistor are shown in Fig. 2¢. Since the oxide
isolation is nonconductive, the base can overlap it with-
out shorting to the p-type substrate, eliminating concerns
about misalignment and side-diffusion between the isola-
tion and- the base. In effect, the base is self-aligning
because, while the base mask may be made larger than
the silicon tub, the base region itself is determined by the
coinciding arcas of the base mask and the silicon tub
within the oxide isolation. A large reduction in the arca
outside of the base results, significantly reducing the
collector capacitance of the device.

The greatest reduction in parasitic capacitance is
achieved with the Isoplanar Il process, whose structure is
illustrated in Fig. 2d. The emitter terminates at the oxide
wall of the isolation, reducing the parasitic base area
outside of the emitter. Furthermore, since it is casier to
print a long, narrow line on the masks and wafers than
shorter lines of the same width, the emitter can be made
smaller than on unwalled structures. The Isoplanar 11
process reduces collector area more than 70% when
compared to the conventional and washed-emitter planar
devices and more than 40% when compared to an Isopla-
nar transistor. Even m<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>